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Preface
Conference World and AR Research Publication is fast growing group of academicians in
Engineering, Sciences and Management. AR Research Publication is also known for fast reply and
zero error work. Conference world has organized a various conferences at renowned places namely
Delhi University; New Delhi, Jawaharlal Nehru University; New Delhi, PHD Chamber of
Commerce and Industry New Delhi, YMCA New Delhi, India International Centre New Delhi Sri
Venkateswara college of Engineering and Technology, Andhra Pradesh, Dhananjay Mahadik Group
of Institutions (BIMAT), Shivaji University, Maharashtra, Vedant Engineering Kota and many more
places across the country.
We are very pleased to introduce the proceedings of the 6th International Conference on Recent
Development in Engineering Science, Humanities and Management (ESHM-17). As For Previous
conferences, the theme was the link between the information provided by conference world and the
use made of this information in assessing structural integrity. These were the issues addressed by the
papers presented at the conference. The level of interest in the subject matter of the conference was
maintained from previous events and over 71 suitable papers were submitted for presentation at the
conference.
Papers were well represented in the conference to arouse a high level of international interest. Three
countries were represented in the final program from Europe, North America and Asia. In the event,
the conference was highly successful. The presented papers maintained the high promise suggested by
the written abstracts and the program was chaired in a professional and efficient way by the session
chairmen who were selected for their international standing in the subject. The number of delegates
was also highly gratifying, showing the high level of international interest in the subject. This is also
indicated by the large number of countries, 07 represented by the delegates. This Proceeding provides
the permanent record of what was presented. They indicate the state of development at the time of
writing of all aspects of this important topic and will be invaluable to all workers in the field for that
reason. Finally, it is appropriate that we record our thanks to our fellow members of the Technical
Organizing Committee for encouraging participation from those areas. We are also indebted to those
who served as chairmen, without their support, the conference could not have been the success that it
was. We also acknowledge the authors themselves, without whose expert input there would have been
no conference. Their efforts made a great contribution to its success.
Proceeding of the conference has been published with ISBN: 978-93-86171-36-8
6th International Conference on Recent Development in Engineering Science, Humanities and
Management (ESHM-17) was organized at (NITTTR) National Institute of Technical Teachers
Training & Research, Sector-26, Chandigarh, India on 14th April 2017

Total 213 papers were received for the conference and 74 papers were shortlisted by the committee.
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EXPERIMENTAL STUDY OF BIOGAS PRODUCED
FROM THERMAL PRETREATED WATER
HYACINTH, COWDUNG AND HUMAN URINE IN
MESOPHILIC CONDITION
Rakesh Kumar1, Rajneesh Kaushal2
1

M.Tech. Scholar, 2Assistant professor

1,2

Mech. Engg. Deptt . NIT Kurukshetra(India)

ABSTRACT
Biogas, a clean and renewable form of energy could very well substitute for conventional sources of energy
which are causing ecological and environmental problems and at the same time depleting at a faster rate. With
increasing energy demand in the world and to keep environment friendly, biogas technology has attained a
notable position for the future scope. This paper tells about anaerobic digestion of water hyacinth, cowdung and
human urine in mesophilic condition to produce and enhance biogas. Water hyacinth is a lignocellulosic waste
and is among the group of fastest growing plants. Its biomass has the potential to become a potential renewable
energy source and replace conventional fossil fuels. Water hyacinths are treated as waste in rivers, ponds, but
they have high potential in biogas production. Thus water hyacinth holds a strong promise in the production of
clean renewable energy.

Keywords: Biogas, Lignocellulosic waste, Water hyacinth, human urine.

I. INTRODUCTION
In today’s energy demanding life style, need forexploring and exploiting new sources of energy which are
renewable as well as ecofriendly is a must. In rural areas of developing countries various cellulosic biomass are
available in plenty which have a very good potential to cater to the energy demand, especially in the domestic
sector. The worldwide distribution of Water hyacinths (Eichhornia crassipes) generally considered as an aquatic
weed, has become a persistent and expensive aquatic problem damaging the environment, cause ecological and
economic problems by impeding navigation and fishing activities, clogging irrigation systems and by creating a
chronic shortage of dissolved oxygen harmful to the fauna and the flora (S.M. Mathur, et al. 2013) in the lake.
Biogas is obtained by anaerobic decomposition. Anaerobic Decomposition is the breakdown of complex organic
molecules into useful form of energy by microorganisms in absence of
oxygen without affecting the nature (Nwuche CO, et al. 2011).
Since the plant has abundant nitrogen content, it can be used a substrate for biogas production. Biomass
experiments involving the use of water hyacinth for the production of biogas forcooking seemed to present a
viable option. Biogas is an ecological fuel that may replace firewood. Water hyacinth's abundant biomass can be
used to produce renewable energy, simply fermenting it in anaerobic digester.
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II. WATER HYACINTH
The family Pontederiaceae has nine genera including Eichhornia, which has eight species of freshwater aquatics
including water hyacinth. The name water hyacinth refers to its aquatic habitat and the similarity of the flower
colour to that of the garden hyacinth (Parsons, et al. 2001). Water hyacinth, a free floating macrophyte, live at
the air-water interface and form two distinct canopies i.e. leaf canopies comprising above water structures and
root canopies comprising below water structures (Downig kunz, et al. 2012).
Water hyacinth is an erect, free-floating, stoloniferous, perennial herb (Center, et al. 2002). The mature water
hyacinth consists of roots, rhizomes, stolons, leaves, inflorescences and fruit clusters.

Figure: Morphology of water hyacinth plants with stolons
ar: adventitious root; dp: daughter plant; in: inflorescence; lb: leaf blade; li: leaf isthmus; pf: peduncle of flower
spike; pt: petiole; rt: root; st: stolon.

III. MATERIALS AND METHODS
A large quantity of Fresh Water hyacinth was obtained from the lake near NIT Kurukshetra. This sample was
washed in fresh water and then boiled in hot water so that porosity increases and easily and complete digestion
takes place in digester. The boiledsample was sun-dried to
reduce its moisture content. The dried sample of water hyacinth was then cut into small pieces to allow for more
surface area to be acted upon by the microorganisms that bring about the anaerobic biodigestion.Rubber tube
was used to collect the biogas produced while the daily temperature and Ph
of slurry was taken and recorded by thermometer and Ph meter respectively. The volume of biogas was
calculated assuming tube as a cylinder and finding volume of cylinder. The gas produced thus tested using
biogas analyser and content percentage was calculated.
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IV. EXPERIMENTAL SETUP

FIG. EXPERIMENTAL SETUP

Fig. digester
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Fig. Insulated digester
The gas was collected in the tube continuously and then tested in gas analyser for different composition of
gases.

VI. RESULTS AND DISCUSSION
From the results, the production of biogas with water hyacinth, cowdung and human urine is shown in the figure
below.

The volume of the biogas was measured for 33 days. The condition of digester was maintained in mesophilic
condition i.e. 35 to 40℃ and Ph was maintained between 6.5 to 7.0. Hydrogen sulphide was not calculated.

VII. CONCLUSION
The study revealed that it is possible to produce biogas from a mixture of water hyacinth and cow dung. This
study forms an attempt to use the unwanted weeds as substrates for methane production. The different
combination using cow dung and water hyacinth were tried and encouraging results were obtained when 50%
Water hyacinth and 50% cow dung combination but when human urine was added then it inhances methane
content and also hydraulic retention time was decreased.
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ABSTRACT
Shear walls are structural members used to augment the strength of RCC structures. These shear walls will be
built in each level of the structure, to form an effective box structure. Equal length shear walls are placed
symmetrically on opposite sides of exterior walls of the building.
The present work deals with a study on the optimum location of different shapes of shear walls in symmetrical
high rise building. Position of shear walls in symmetrical buildings has due considerations. In symmetrical
buildings, the center of mass and center of rigidity coincide, so that the shear walls are placed symmetrically
over the outer edges or inner edges (like box shape). It is very necessary to determine efficient and ideal
location of shear walls in symmetrical buildings to minimize the torsion effect. In this work a high rise building
with different locations of shear walls and different shapes of shear walls is considered for analysis. The high
rise building with 40 storeys is analyzed for its displacement, torsion, strength and stability using ETABS
software. For the analysis of the building for seismic loading Zone 2 Zone 3 Zone 4 & Zone 5 is considered with
soil type 1. The analysis of the building is done by using equivalent static method and response spectrum
method. The results from the analysis obtained from both the methods are presented in tabular form and the
results are compared using graphical form.
The results of the analysis on the shear force, bending moment and torsion are compared. Zone wise results are
also compared. The results are presented in tabular and graphical form. The results on the drift and
displacement are checked with serviceability conditions and are compared and presented in tabular form.

I . INTRODUCTION
Adequate stiffness is to be ensured in high rise buildings for resistance to lateral loads induced by wind or
seismic events. Reinforced concrete shear walls are designed for buildings located in seismic areas, because of
their high bearing capacity, high ductility and rigidity. In high rise buildings, beam and column sizes work out
large and reinforcement at the beam-column junctions are quite heavy, so that, there is a lot of clogging at these
joints and it is difficult to place and vibrate concrete at these places which does not contribute to the safety of
buildings. These practical difficulties call for introduction of shear walls in High rise buildings. Concrete or
masonry continuous vertical walls may serve both architecturally as partitions and structurally to carry gravity
and lateral loading. There will be no architectural difficulty in extending them through the height of the
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building;their very high in plane stiffness and strength had proved them to be ideally suited for resisting lateral
loads. Compared to frame type structures, shear-wall structures offer less distortion and less damage to
nonstructural elements. Care shall be taken to have symmetrical configuration of walls in the building so that
torsion effect in plan could be avoided.
In a shear wall structure, shear walls are entirely responsible for the lateral load resistance of the building due to
seismic and wind loadings. These shear walls act as vertical cantilevers in the form of separate planar walls, and
also as non planar assemblies of connected walls around stair case, elevators and service shafts

II. LITERATURE REVIEW
2.1 Rosinblueth and Holtz “Analysis of shear walls in tall buildings” (1960) considered completely
uniform structure suggested a solution of a differential equation and presented tables which are useful for
symmetric buildings. The method requires assumption of first approximation which is improved in successive
iterations which describes shear wall with entire load if it is much more rigid than the rest of structure and if it is
not then the initial distribution of horizontal shear among walls and frames may differ widely. Therefore more
number of iterations are required to approach the actual result considering the following assumptions

2.2 Clough.R, King I.P and Wilson E.I-“Structural analysis of multi storied buildings” (1964)
had given presentation on efficient digital method for structural analysis of large multi stored building frames
with arbitrary system of shear wall. Loading on the structure can be both vertical and lateral but except torsion,
they assumed (1) floor diaphragms are rigid in own plane (2) Axial deformations of beams are neglected and for
columns and shear walls are considered.
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2.3Khan,

F.R.

and

Sbrounis,

J.A,(7)

„Introductionof

shear

wall

with

frames

in

concreteSabrcounisstructure under lateral loads‟ (1964) had considered shear wall and frame as two
separate analytical components and done analysis by iterative method to satisfy equilibrium and compatibility
conditions at the points of connection of wall and frame . Initially entire lateral load is carried by the individual
shear wall and the corresponding deflection at each floor are determined, next the shear wall is individually
forced to the deflected shape of the first shear wall shear wall, negative shear wall individual shear walls are
computed these are applied to first wall and so on

2.4 Girijavallabhan(2) - “Analysis of shear walls” (1969) found that finite element method is more
advantageous than the finite difference method. The method mainly focus on structural continuum to be
analyzed into small finite elements interconnected to specific nodal points. This method of finite element
produces same properties done in the continuum.

2.5 Paulay,T., and Priestley , "Seismic design of reinforced concrete and masonry buildings"
(1992). Presented most reinforced concrete buildings with shear walls have columns. These columns primarily
carry gravity loads. Shear walls provide high strength and stiffness to the structure in the direction of its
orientation focusing in significantly helps in reducing lateral sway of the building and thereby reduces damage
to the structure and its contents.

III. METHODOLOGY
3.1 Geometrical Properties
[1]

Height of typical storey

=

[2]

Height of ground storey =

3.2 m

[3]

Length of the building

=

28 m

[4]

Width of the building

=

20m

[5]

Span in both the direction

=

28 m

[6]

Height of the building

=

108.5 m

[7]

Number of stores

=

40

[8]

Wall thickness

=

230 mm

[9]

Slab Thickness

=

115 mm

[10] Grade of the concrete

=

M30

[11] Grade of the steel

=

Fe415

[12] Thickness of shear wall

=

230 mm

[13] Support
[14] Column sizes

2.7 m

=
=

fixed

1.5m X1.5 m up to 10 story

a.

1.2m X 1.2 m from 11th to 20thstorey

b.

0.8 m X 0.8 m from 31stto 40thstorey

2. m X 1.0 m from 21st to 30thstorey

[15] 15. Beam size

=

0.4 m X 0.6 m
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3.2 Loads:
3.2.1 Live load
Live load from 1st floor to 30th floor

=

Live load on 30th floor

2 kN/m2
=

2 kN/m2

3.2.2 Dead load
Dead load is taken as prescribe by the IS: 875 -1987 (Part-I) [3] Code of Practice Design Loads (other
than earthquake) for Buildings and structure.
Unit weight of R.C.C.
Unit weight of brick masonry

=
=

25 kN/m3

20 kN/m3

Floor finish

=

0.8 kN/m2

Water proofing

=

2 kN/m² on terrace roof

Wall load

=

13 kN/m on all floors expect terrace
Roof

=

6.9 kN/m on terrace roof

3.2.3 Wind load
The basic wind speed (Vb) for any site shall be obtained from IS 875(Part 3 -1987) [4] it is 44 m/sec and shall be
modified to include the following effects to get design wind velocity at any height (V z) for the chosen the
structure.
Risk level Terrain roughness, height and size of structure, and Local topography It can be mathematically
expressed as follows:

IV. PLANS AND LAYOUT OF MODELS

Plan of Model 1 at storey 40 level
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Isometric view of Model

V. RESULTS
5.1 Results from the equivalent static method
The following tables and graphs are obtained from ETABS and analysis is done by using Equivalent static
method.
For each shape of shear wall the optimum model is selected and the values of those models are only compared
with the model without shear wall.Maximum Displacement of Different Models for load combination

1.2 (DL+LL+EQX) in Earth Quake Zone-2& Site Type 1

10 | P a g e

STOREY

NORMAL

U SHAPE SW

BOX SHAPE SW

L SHAPE SW

40

17.9

27.3

27.2

18.8

39

17.6

26.8

26.7

18.4

38

17.4

26.3

26.2

18

37

17.1

25.8

25.6

17.5

36

16.9

25.2

25

17.1

35

16.6

24.6

24.4

16.6

34

16.2

24

23.8

16.2

33

15.9

23.4

23.1

15.7

32

15.5

22.7

22.5

15.2

31

15.1

22

21.8

14.7

30

14.7

21.3

21

14.2

29

14.3

20.6

20.3

13.7

28

13.9

19.8

19.5

13.1

27

13.4

19.1

18.7

12.6

26

13

18.3

17.9

12.1

25

12.5

17.5

17.1

11.5

24

12.1

16.7

16.3

10.9

23

11.6

15.9

15.4

10.4

22

11.1

15

14.6

9.8

21

10.6

14.2

13.7

9.3

20

10.1

13.3

12.9

8.7

19

9.6

12.5

12

8.2

18

9

11.7

11.2

7.6

17

8.5

10.9

10.3

7.1

16

8

10

9.5

6.5

15

7.5

9.2

8.7

6

14

7

8.4

7.9

5.4

13

6.5

7.6

7.1

4.9

12

6

6.9

6.3

4.4

11

5.5

6.1

5.6

3.9

10

5

5.4

4.9

3.5

9

4.5

4.7

4.2

3.1

8

4

4.1

3.6

2.6

7

3.5

3.4

3

2.2

6

3.1

2.8

2.4

1.8

5

2.6

2.3

1.9

1.5
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4

2.1

1.8

1.4

1.1

3

1.6

1.3

1

0.8

2

1.2

0.9

0.6

0.6

1

0.6

0.5

0.3

0.3

0

0

0

0

BASE

5.2 Graph showing Maximum Storey Displacement Values for 1.2(DL+LL+EQX) in Zone-2 & Soil-1

DISPLACEMENT
30
25
20

NORMAL

15

U SHAPE SW
BOX SHAPE SW

10

L SHAPE SW
5

1

4

7

10

13

16

19

22

25

28

31

34

37

40

0

Table showing Maximum Storey Displacement Values for 1.2(DL+LL+EQX) in Zone-2 & Soil-1
STOREY
40

NORMAL
17.9

U SHAPE SW
27.3

BOX SHAPE SW
27.2

L SHAPE SW
18.8
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VI. DISCUSSION OF RESULTS
A 40storied building with shear wall & rigid frame structure with symmetrical shape (i.e. ‘I’ shape in plan)
is considered for analysis. Different shapes of shear walls with different locations in plan of the building
were analyzed in ETABS v2013 and results are obtained and compared.
Model 1: In this model building with 40 floors is modeled as a "'Rigid frame" with only, beams, columns &
slabs as shown .The dead loads of other elements (slabs, stairs and walls) are taken as member loads on the
respective beams.
Model 2: In this model building with 40 floors is modeled as Dual frame system with shear wall of Box
shape as shown. Shear wall acts as vertical cantilever with fixed end connected to the foundation. The loads
are taken same as in Model 1.
Model 3: In this model building with 40 floors is modeled as Dual frame system with shear wall of U shape
as shown . The loads are taken as same in Model 1.
Model 4: In this model building with 40 floors is modeled as Dual frame system with shear wall of ‘L’
shape as shown .The loads are taken as same in Model 1.
The building is analyzed using both the static and dynamic analysis methods for all models with different
shapes of shear walls

VI. CONCLUSIONS
The following conclusions are made from the present study
[1.] Provision of shear wall generally results in reducing the displacement because the shear wall increases the
stiffness of building and sustains the lateral forces. The better performance is observed in model 1 with
respect to diaphragm displacement because it has low displacement in both x and y directions than the
model without shear wall.
[2.] The shear force resisted by the column frame is decreasing by placing the shear wall and the shear force
resisted by the shear wall is increasing. This can be concluded indirectly by observing the maximum
column shear force and moment in both directions.
[3.] For the columns located away from the shear wall the Bending Moment is high and shear force is less
when compared with the columns connected to the shear wall. Torsion in the columns is decreased in the
model 3 with shear walls when compared to the model 1 without shear walls, from both the methods. The
torsion is also affected by the position and the shape of shear wall. For certain models it is increased and
for certain models it is decreased.
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ABSTRACT
Tall building development has been rapidly increasing worldwide introducing new challenges that need to be
met through engineering judgment. In modern tall buildings, lateral loads induced by wind or earthquake are
often resisted by a system of coupled shear walls. But when the building increases in height, the stiffness of the
structure becomes more important and introduction of outrigger beams between the shear walls and external
columns is often used to provide sufficient lateral stiffness to the structure.The outrigger and is commonly used
as one of the structural system to effectively control the excessive drift due to lateral load, so that, during small
or medium lateral load due to either wind or earthquake load, the risk of structural and non-structural damage
can be minimized. For high-rise buildings, particularly in seismic active zone or wind load dominant, this
system can be chosen as an appropriate structure. The objective of this thesis is to study the behavior of
outrigger and, outrigger location optimization and the efficiency of each outrigger when three outriggers are
used in the structure. In Nine 30−storey three dimensional models of outrigger and belt truss system are
subjected to wind and earthquake load, analyzed and compared to find the lateral displacement reduction
related to the outrigger and belt truss system location. For 30−storey model, 23% maximum displacement
reduction can be achieved by providing first outrigger at the top and second outrigger in the structure height.
The influence of second outrigger system is studied and important results are tabulated and drawn.

Keywords: - Outrigger, Belt truss system, Wind, Earthquake, Lateral displacement.

I. INTRODUCTION
1.1 Introduction To Outriggers
Mankind had always fascinated for height and throughout our history, we have constantly sought to
metaphorically reach for the stars. From the ancient pyramids to today’s modern skyscraper, a civilization’s
power and wealth has been repeatedly expressed through spectacular and monumental structures. Today, the
symbol of economic power and leadership is the skyscraper. There has been a demonstrated competitiveness
that exists in mankind to proclaim to have the tallest building in the world.
This undying quest for height has laid out incredible opportunities for the building profession. From the early
moment frames to today’s ultra-efficient mega-braced structures, the structural engineering profession has come
a long way. The recent development of structural analysis and design software coupled with advances in the
finite element method has allowed the creation of many structural and architecturally innovative forms.
However, increased reliance on computer analysis is not the solution to the challenges that lie ahead in the
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profession. The basic understanding of structural behavior while leveraging on computing tools are the elements
that will change the way structures are designed and built.
The design of skyscrapers is usually governed by the lateral loads imposed on the structure. As buildings have
gotten taller and narrower, the structural engineer has been increasingly challenged to meet the imposed drift
requirements while minimizing the architectural impact of the structure. In response to this challenge, the
profession has proposed a multitude of lateral schemes that are now expressed in tall buildings across the globe.
The design of tall and slender structures is controlled by three governing factors, strength (material capacity),
stiffness (drift) and serviceability (motion perception and accelerations), produced by the action of lateral
loading, such as wind. The overall geometry of a building often dictates which factor governs the overall
design. As a building becomes taller and more slender, drift considerations become more significant.
Proportioning member efficiency based on maximum lateral displacement supersedes design based on
allowable stress criteria.
Through the design of a high-rise structure, numerous problems appear such as the number of columns or size
and shape of concrete core or even basic dimensions of the structure itself. Having constraints for the building
immediately defines and solves part of the unknown variables but it is the geometry of the structural system
inside these basic parameters that identifies an efficient design.
Undoubtedly, the factor that governs the design for a tall and slender structure most of the times is not the fully
stressed state but the drift of the building. There are numerous structural lateral systems used in high-rise
building design such as: shear frames, shear trusses, frames with shear core, framed tubes, trussed tubes, super
frames etc. However, the outriggers and belt trusses system is the one providing significant drift control for the
building.

1.2 Structural concepts
The key idea in conceptualizing the structural system for a narrow tall building is to think of it as a beam
cantilevering from the earth (fig 1.). The laterally directed force generated, either due to wind blowing against
the building or due to the inertia forces induced by ground shaking, tends both to snap it (shear), and push it
over (bending).

Fig. 2 Structural concept of tall building

1.3 Introduction to Outriggers
Although outriggers have been used for approximately four decades, their existence as a structural member has
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a much longer history. Outriggers have been used in the sailing ship industry for many years. They are used to
resist wind. The slender mast provides the use of outriggers. As a comparison the core can be related to the
mast, the outriggers are like the spreaders and the exterior columns are like the shrouds or stays.
Innovative structural schemes are continuously being sought in the field. Structural Design of High Rise
Structures with the intention of limiting the Drift due to Lateral Loads to acceptable limits without paying a
high premium in steel tonnage. The savings in steel tonnage and cost can be dramatic if certain techniques are
employed to utilize the full capacities of the structural elements. Various wind bracing techniques have been
developed in this regard; one such is an Outrigger System, in which the axial stiffness of the peripheral
columns is invoked for increasing the resistance to overturning moments.
This efficient structural form consists of a central core, comprising either Braced Frames or Shear Walls, with
horizontal cantilever trusses or girders known as outrigger Trusses, connecting the core to the outer columns.
The core may be centrally located with outriggers extending on both sides (Fig.5.a) or it may be located on one
side of the building with outriggers extending to the building columns on one side (Fig.5.b).

Fig.5 (a) Outrigger system with a central core (b) Outrigger system with offset core
When Horizontal loading acts on the building, the column restrained outriggers resist the rotation of the core,
causing the lateral deflections and moments in the core to be smaller than if the free standing core alone resisted
the loading. The result is to increase the effective depth of the structure when it flexes as a vertical cantilever, by
inducing tension in the windward columns and Compression in the leeward columns.
In addition to those columns located at the ends of the outriggers, it is usual to also mobilize other peripheral
columns to assist in restraining the outriggers. This is achieved by including a deep Spandrel Girder, or a Belt
Truss, around the structure at the levels of the outriggers.
To make the Outriggers and Belt Truss adequately stiff in flexure and shear, they are made at least one, and
often 2 – stories deep. It is also possible to use diagonals extending through several floors to act as outriggers.
And finally, girders at each floor may be transformed into outriggers by moment connections to the core and, if
desired, to the exterior columns as well.
Here, it should be noted that while the outrigger system is very effective in increasing the structure’s flexural
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stiffness, it doesn’t increase its resistance to shear, which has to be carried mainly by the core.

Fig.6 Diagonals acting as outriggers

II. LITERATURE REVIEW
In 1974, Taranath examined the optimum location of a belt truss which minimized the wind sway and
discussed a simple method of analysis. McNabb et al (1975) extended their analysis to two outriggers and
investigated governing factors in drift reduction. McNabb et al (1975) verified the Taranath’s optimum
outrigger location result and showed that the optimum locations for two outriggers to be 0.312 and 0.685 of the
total height from the top of the building. In 1985, Moudarres et al (1985) investigated the free vibration of high
rise structures using dynamic analysis and this treatment took into account the effects of shear deformation and
rotatory inertia of the core and included the inertia of the outrigger.
Chan and Kuang (1989a, 1989b) conducted studies on the effect of an intermediate stiffening beam at an
arbitrary level along the height of the walls and indicated that the structural behavior of the structure could be
significantly affected by the particular positioning of this stiffening beam.
For preliminary analysis of outrigger braced structures, simple approximate guidelines for the location of the
outriggers were given in Smith et al (1991).
Moudarres [7] conducted the study of a pair of coupled shear walls stiffened at the top by a flexible outrigger,
and investigated the outrigger's influence on the behavior of the walls. The treatment of coupled shear walls
stiffened at the top by an outrigger is approached by considering the un-stiffened walls under the influences of
external loads and internal forces, respectively. The vertical axial forces and the concentrated moments imposed
at the top of the walls are internal forces due to the influence of the stiffening outrigger.
Alex Coull and W. H. Otto Lau [8] conducted a study of a multi outrigger-braced structure based on the
continuum approach in which the set of outriggers is smeared over the height to give an equivalent uniform
bracing system. After their detail analysis they concluded that, Continuum analysis can give reasonably accurate
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results for even a very small number of Outriggers. They also presented Design Curves for assessing the lateral
drift and the core base moments for any structural configuration defined in terms of two controlling structural
parameters. The curves allow a direct assessment of the effectiveness of any number of outriggers.
R. Shankar Nair [9] presented a paper on the detail study of various types of outriggers and their relative
behavior and performance subjected to lateral loading along with their advantages and disadvantages. He also
conducted an analysis for a typical steel structure employing various types of OUTRIGGERS.
The conclusions of his study can be summarized as follows:
2.1 Problems with Outriggers:
There are several problems associated with the use of outriggers, problems that limit the applicability of the
concept in the real world:
1. The space occupied by the outrigger trusses (especially the diagonals) places constraints on the use of the
floors at which the outriggers are located. Even in mechanical equipment floors, the presence of outrigger truss
members can be a major problem.
2. Architectural and functional constraints may prevent placement of large outrigger columns where they could
most conveniently be engaged by outrigger trusses extending out from the core.
3. The connections of the outrigger trusses to the core can be very complicated, especially when a concrete
shear wall core is used.

III. OBJECTIVES AND DETAILS OF THE PRESENT STUDY
The objective of the present work is to study the use of outrigger and belt truss placed at different location
subjected to wind or earthquake load. The design of wind load was calculated based on IS 875 (Part 3) and the
earthquake load obtained using IS 1893 (Part-1): 2002. The location of outrigger and belt truss for reducing
lateral displacement, building drift and core moments can be obtained. The ETABS software program is
selected to perform analysis. The present study is limited to reinforced concrete (RC) multi-storied symmetrical
building. All the building models analyzed in the study have 30 storey’s with constant storey height of 3 meters.
Number of base and the bay-width along two horizontal directions are kept constant for all the models for
convince.
In the present context of study an R.C.C. structure is taken into consideration and the analysis is done as per the
Indian standards. This building does not represent a particular real structure that has been built or proposed.
However, the dimensions, general layout and other characteristics have been selected to be representative of a
building for which the use of outriggers would be a plausible solution. Till now all the studies have been
performed on the steel structures and there was an absence of a research on slender concrete structure.
The model considered for this study is a 60m high rise reinforced concrete building frame. The building
represents a 20storied office building. The Plan area of the Structure is 38.50 x 38.50m with columns spaced at
5.5m from center to center. The height of each storey is 3.00m and all the floors are considered as Typical
Floors. The location of the building is assumed to be at Hyderabad. An plan and elevation view of a typical
structure is shown in fig. 8 and 9.
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In this present study a total of seven different arrangements of outriggers analyzed using ETABS software are:
1.

Structural Model without Outrigger (SOM).

2.

Structural Model with One Outrigger at the top floor (SOD – TOP).

3.

Structural Model with One Outrigger at the top floor and another at 3/4 th height of the building i.e. on 23rd
storey (SOD – ¾).

4.

Structural Model with One Outrigger at the top floor and another at mid height of the building i.e. on 15 th
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storey. (SOD – ½)
5.

Structural Model with One Outrigger at the top floor and another at 1/4 th height of the building i.e. on 8th
storey (SOD – ¼).

6.

Structural Model with One Outrigger at the top floor with Belt Truss (SOD – BT – TOP).

7.

Structural Model with One Outrigger at the top floor and another at 3/4 th height of the building i.e. on 23rd
storey with Belt Truss (SOD – BT – ¾).

8.

Structural Model with One Outrigger at the top floor and another at mid height of the building i.e. on 15 th
storey with Belt Truss. (SOD – BT – ½).

9.

Structural Model with One Outrigger at the top floor and another at 1/4 th height of the building i.e. on 8th
storey with Belt Truss (SOD – BT – 1/4).

All wall piers are identical with a uniform wall thickness of 350mm over the entire height. The Bracing beams
(outriggers) and all other beams are 230mm wide and 600mm deep, Grade 40 (Mix – M40) concrete is
considered (Compressive strength 40 N/mm²) throughout the height of the building. And number of stories
considered for all the cases are 30 stories, and roof height is considered as 90 M. And storey to storey height is
3.0 M. And the outer and inner columns sizes are considered as 600 x 600 mm and shear wall thickness is
considered as 350 mm.
The method of analysis of the above mentioned system is based up on the assumptions that the
outriggers are rigidly attached to the core; The core is rigidly attached to the foundation; The sectional
properties of the core, beams and columns are uniform throughout the height; Tensional effects are not
considered; Material behavior is in linear elastic range; The Outrigger Beams are flexurally rigid and induce
only axial forces in the columns; The lateral resistance is provided only by the bending resistance of the core
and the tie down action of the exterior columns connected to the outrigger; The rotation of the core due to the
shear deformation is negligible.
Since the building is assumed to be a office building live load is considered as 3 kN/m². A floor load of
1.5 kN/m² is applied on all the slab panels on all the floors for the floor finishes and the other things. A member
load as u.d.l. of 6 kN/m is considered on all beams for the wall load considering the wall to be made of Light
Weight Bricks.
Wind load in this study is established in accordance with IS 875(part 3-Wind loads). The location
selected is Hyderabad. The Basic wind speed as per the code is V b=44m/s. The coefficients K1 and K2 are taken
as 1.0. The terrain category is taken as „Category 4‟ with structure class C. Taking internal pressure coefficient
as ±0.2 the net pressure coefficient Cp (windward) works out as +0.8 and Cp (leeward) as -0.5 based on h/w and
l/w ratio of table 4 of IS 875 (part3). Using the above data the ETABS automatically interpolates the coefficient
K3 and eventually calculates lateral wind load at each storey. Same load is applied along positive and negative X
& Y axis one direction at a time to determine the worst loading condition.
Earthquake load in this study is established in accordance with IS 1893(part 1)-2002.The city of
Hyderabad falls in “zone 2” (Z=0.10). The importance factor (I) of the building is taken as 1.0. The site is
assumed to be hard/rocky site (Type I). The response reduction factor R is taken as 3.0 for all frames.
The fundamental time period (T a) of all frames was calculated as per clause 7.6.1 of the aforementioned code.
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Ta = 0.075*h0.75
Based on the above data the ETABS calculates the design horizontal seismic coefficient (Ah) using the Sa/g
value from the appropriate response spectrum. The Ah value calculated is utilized in calculating the design
seismic base shear (VB) as,
VB = Ah * W.
Where, W = seismic weight of the building.
The design seismic base shear so calculated is distributed along the height of the building as per the expression,

Where,
Qi = Design lateral force at floor i. Wi =
seismic weight of the floor i
hi = height of the floor I measured from base
j = 1 to n, n being no. of floors in the building at which masses are located.
The structure is analyzed as per the loading combinations provided in IS: 456-2000. The following load
combinations are used to determine the maximum lateral deflection in the structure.
i)

DL+LL

ii)

DL+LL±WL(x or y)

iii)

DL+LL±EL(x or y)

iv)

DL±WL(x or y)

v)

DL±EL(x or y)
The structure with above mentioned specifications and assumptions is analyzed using the program

ETABS and bending moments, shear forces, lateral deflections are calculated for both Wind & Earthquake
loading. Since the wind load cases are governing, the graph and tables are represents the same. The structure
with above mentioned specifications and assumptions is analyzed using the program ETABS and bending
moments, shear forces, lateral deflections are calculated for both Wind & Earthquake loading. Since the wind
load cases are governing, the graph and tables are represents the same.
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Fig.8.3 Elevation view of the model with central core and outrigger at 9th and 19th floor.

IV. RESULTS AND DISCUSSIONS
4.1 Drift
The most significant basic parameter monitored throughout the whole analysis process was drift at the top of the
building. The following figure 12 shows the variation of drift and from the figure 12 it is observed as follows: It
is observed that 4.8% of the drift is controlled by providing outrigger at top floor and 5.3% of the drift is
controlled by providing outrigger with belt truss at top floor when compare to the building with core wall only.
18.55% and 23.06% of the drift is controlled by providing the system at middle height of the building. The
optimum location of the second outrigger is the mid height of the building, according to drift control criteria.
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Fig. 4(a) Lateral Displacement of the top storey as a function of level 9th and 19th of
outrigger and belt truss
4.2 Column axial forces
The structural scheme analyzed in the present study is activated once the outriggers are engaged and transfer the
core bending moment to the outboard column as a couple of axial forces.
The behaviors of 3 columns are studied as given below:
(a) Interior Column – nearer to the core (C19)
(b) Interior Column – away from the core (C16)
(c) Exterior Column – periphery of the building (C13)

Time Period of Rigger at 20th Storey Compared to Normal Building
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The above graph shows the variation of time period for building with outrigger at 20th storey compared to
normal building without rigger. The time period for normal building was 3.356 sec whereas the time period with
rigger is 2.76sec.The time period with outrigger is reduced by 17.7% compared to normal building
4.3 moments
Another very important factor that is monitored is the moments along the height of the concrete core.
The moments that were monitored as shown in figure 5.3 and are
1. The moments below the first outrigger (cap truss).
2. The moments above the second outrigger.
3. The moment below the second outrigger.
4 . The core base moments.

Fig.4(c) The typical behavior of a system with very stiff concrete core along with
outrigger and belt truss

V. CONCLUSIONS
The following conclusions are made from the present study


The use of outrigger and belt truss system in high-rise buildings increase the stiffness and makes the
structural form efficient under lateral load.



The maximum displacement is for structure when only core is employed without any outriggers.



The minimum displacement at the top structure is for structure with outriggers at half of its height.
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These are considerable effect of outriggers on the structure compare to the normal structure. More ever the
lowest of outriggers also place the significant role to make a structure efficient under lateral.



It can be conclude that the optimum location of the outrigger is between 0.5 times its building height
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ABSTRACT
India is at a winning edge against all other countries of the world in terms of demographic dividend due to its
large working population. The benefits of demographic dividend can be reaped if coupled with adequate
employment opportunities. However, unemployment has emerged as a big problem across the globe. In this
situation, where jobs are inadequate, creating self-employment opportunities i.e. entrepreneurship development
seems to be the best possible solution. Entrepreneurship is the most powerful weapon in the hands of a country.
It can play multiple roles by providing multiple benefits for the development of the Indian economy. There are
several institutions in the country which are actively involved in the development of entrepreneurship. A large
number of people join these institutions and their programmes which lay the foundation stone for their
entrepreneurial growth journey. Therefore, this paper makes an attempt to assess the functioning of a National
Level Entrepreneurship Development Institution in India. For this purpose, case study of Entrepreneurship
Development Institution of India (EDII) has been discussed in detail. The findings of the study reveals that EDII
organizes a large number of programmes and carries out activities concentrating on entrepreneurial education,
research and training etc. through its six centres viz. Entrepreneurship Education and Research; Micro
Enterprises, Micro Finance and Sustainable Livelihood; SMEs and Business Development Services; Cluster
Competitiveness, Growth and Technology; Social Entrepreneurship and Corporate Social Responsibility (CSR);
and Women Entrepreneurship and Gender Studies.

I. INTRODUCTION
India is the second most populous country in the world, with over 1.3 billion people, accounting to 18 percent of
the world's population. India has more than 50 percent of its population below the age of 25 and more than 65
percent below the age of 35 (Wikipedia, 2016). With such large ‘working population’, India is at a winning edge
against all other countries of the world in terms of ‘demographic dividend’. However, the demographic dividend
can be gained only if India is able to provide its population with adequate employment opportunities. On the
other hand, unemployment and underemployment is a growing global phenomenon and virtually every country
in the world is struggling to cope with it (Kamdar, 2012). Unemployment rate in India has shot up to a five-year
high of 5 per cent in 2015-16, with the figure significantly higher at 8.7 per cent for women as compared to 4.3
per cent for men, as given in report by Labour Bureau (PTI, 2016). This clearly indicates that while the general
educational level is going up, there is no corresponding creation of job opportunities resulting in high
unemployment especially at the entry level (Kamdar, 2012). Also, the employment opportunities in the public
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sector are not increasing at the same rate at which the number of unemployed persons is increasing (Kanoi S.,
2011). Hence, unemployment has emerged as a big national problem. In this situation, where jobs are
inadequate to absorb the educated unemployed people of the country, creating self-employment opportunities
i.e. entrepreneurship development seems to be the best possible solution to this problem.

II. ROLE OF ENTREPRENEURSHIP
Entrepreneurship is the process of creating and managing an innovative organization by taking calculated risks
for carrying out business activities with a purpose of generating wealth. Entrepreneurship is considered as a vital
component of an economy. It plays a significant role in the economic development of a country.
Entrepreneurship is the most powerful weapon in the hands of one to fight against poverty and unemployment.
It is widely accepted by every, big or small country, that well motivated entrepreneurs are must for accelerating
the process of economic development (Kanoi S., 2011). In India, entrepreneurship can do wonders by creating
self-employment opportunities and driving industrialization. The intensity of impact of entrepreneurship may
vary from country to country. However, entrepreneurship acts as a catalyst for the economic prosperity of every
nation. Figure 1 clearly indicates the role of entrepreneurship in the development of a county.
Figure 1: Role of Entrepreneurship

Source: Author
Therefore, entrepreneurship can play multiple roles by providing multiple benefits for the development of Indian
economy. It is a one-stop solution to all the problems of the country as it has potential to tackle unemployment,
poverty, high imports, low technological improvement, high prices of products, unutilized resources,
imbalanced regional development etc.
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III. NEED AND OBJECTIVE OF THE STUDY
Considering the benefits of entrepreneurship in a country like India, various initiatives have been taken by the
government from time to time for entrepreneurship development in the country such as Industrial Policies and
Plans for development of small business, setting up of Special Economic Zones (SEZs), setting up specialized
Entrepreneurship Development Institutions, implementing customized Schemes and Programmes etc. However,
in spite of the initiatives taken by the government, entrepreneurs still face certain problems like lack of
availability of finance, lack of technical knowledge, lack of managerial skills, lack of availability of raw
materials and infrastructure, lack of awareness, lack of market linkage etc. which obstruct the growth and
development of entrepreneurship in the country. In this context, the role of entrepreneurship development
institutions becomes very relevant because these institutions have the potential to solve all the major problems
of entrepreneurs. These institutions rope in to impart knowledge, training, skills and mentorships related to
various domains like managerial, financial, technical, legal, market etc. besides providing financial, research,
infrastructural, technical and marketing assistance. Literature also highlights the importance of entrepreneurial
education and training in the promotion and development of entrepreneurs (cited in Rao, 2008; Baruah, 2005
and cited in Mali, 2002).
There are several institutions in the country which are actively involved in the development of entrepreneurship.
A large number of people join these institutions and their programmes which lay the foundation stone for their
entrepreneurial growth journey. Therefore, the objective of this study is:
 To assess the functioning of a National Level Entrepreneurship Development Institution in India.

IV. ENTREPRENEURSHIP DEVELOPMENT INSTITUTIONS IN INDIA
There exist a vast network of institutions in India which aims to render assistance and provide a comprehensive
range of services and common facilities for the development of entrepreneurship. These entrepreneurship
promoting institutions can be broadly classified as national level institutions/agencies, state level
institutions/agencies, non government organisations, industry associations and research and development
institutions. The list of some of such institutions is depicted in Table 1.
Table 1: Entrepreneurship Development Institutions in India
Associated Chamber of Commerce and Industry of

Confederation of Indian Industry (CII)

India (ASSOCHAM)
Council of Scientific and Industrial Research (CSIR)

Entrepreneurship Development Institute of India
(EDII)

Federation of Indian Chambers of Commerce and

Indian Institute of Entrepreneurship (IIE)

Industry (FICCI)
Khadi and Village Industries Commission (KVIC)

National

Bank

for

Agricultural

and

Rural

Development (NABARD)
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World Association for Small and Medium Enterprises

National Institute for Entrepreneurship and Small

(WASME)

Business Development (NIESBUD)

National Institute for Micro, Small and Medium

National Small Industries Corporation (NSIC)

Enterprises (NIMSME)
National Science and Technology Entrepreneurship

Small Industries Development Bank of India (SIDBI)

Development Board (NSTEDB)
Small Industries Development Centre (SIDC)

Centre

for

Innovation,

Incubation

and

Entrepreneurship (CIIE)

V. SCOPE OF THE STUDY
For the purpose of this study, Entrepreneurship Development Institution of India (EDII) has been selected to
assess the functioning of a National Level Entrepreneurship Development Institution in India. The case study of
EDII has been discussed in detail. The secondary data has been collected from the website of EDII and from
various reports, articles, brochures published by the same. The data up till the year 2016 has been considered for
the purpose of the study.

VI. ENTREPRENEURSHIP DEVELOPMENT INSTITUTE OF INDIA (EDII)
The Entrepreneurship Development Institute of India (EDII), set up in 1983 is an autonomous and not-for-profit
institution, sponsored by apex financial institutions, namely the IDBI Bank Ltd., IFCI Ltd., ICICI Ltd. and State
Bank of India (SBI). The Institute is registered under the Societies Registration Act 1860 and the Public Trust
Act 1950. The EDII campus has been set up on twenty-three acres of land in Ahmadabad pledged by the
Government of Gujarat. The main aim of the institution is to become a catalyst in facilitating emergence of
competent first generation entrepreneurs and transition of existing SMEs into growth-oriented enterprises
through entrepreneurship education, training, research & institution building.
EDII has been set up on certain beliefs and all its activities are based on these beliefs which are given as under:


Entrepreneurship is a vital tool that facilitates inclusive growth of society.



Entrepreneurship education, training and counselling can hasten the emergence of progressive
entrepreneurs.



Entrepreneurship encourages youth to seek innovations and challenges, thus, leading to optimal utilization
of resources and wealth creation.



Increased incidence of entrepreneurship is an indicator of national economic growth.



The nation can be placed on a high growth trajectory by unleashing its enormous growth potential.

EDII operates through its well-planned centres to generate awareness, sensitize environment, strengthen
institutional linkages and networking, and impart training in specialized areas. It organizes a large number of
programmes and carries out activities in different thrust areas through these centres:

A. Entrepreneurship Education and Research
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The purpose of this centre is to augment the supply of new entrepreneurs through entrepreneurial education,
research and training. With the help of this centre, EDII took entrepreneurship to a large number of schools,
colleges, science and technology institutions and management schools in several states by including
entrepreneurship inputs in their curricula. It specially designed curriculum for UGC and developed text books
for vocational stream for Gujarat Text Book Board on entrepreneurship. EDII provides entrepreneurial
education through a variety of programmes. The brief detail of these programmes is given as under:
 On Campus Long Duration Programmes i.e. Fellow Programme in Management (FPM) and Post Graduate
Diploma in Management – Business Entrepreneurship (PGDM-BE)
 Open and Distance Learning Diploma/Certificate Programmes:
-

Special Programmes for Family Business Succession Programme, Programme for Chinese students and
officials etc.

-

Sector-specific Programmes like for Tourism, Healthcare etc.

-

Skill Training Programme on different kinds of technologies like plastic technology, solar technology etc.

-

Online Programmes

 Capacity Building Programmes in Entrepreneurship Education like Faculty Development Programmes
(FDPs), Programme on Business Research Methodology and Data Analysis, Teachers Training Programmes,
Career Counselling, Certified Entrepreneur Programme etc.
 Camps like Summer and Winter Camps for children and youth, Awareness Camps etc.
 Off-Campus Joint Programmes with few institutions across India
Besides, organizing above programmes, EDII is extensively involved in research and development activities. It
publishes the Journal of Entrepreneurship, since 1992 besides other research publications like working papers,
case studies, manuals etc. It organizes International Biennial Conference on Entrepreneurship Research along
with other seminars and workshops to provide an interface platform to researchers and experts. It also extends
fellowship support to encourage scholars to take up research in entrepreneurship. It is involved in conducting
various survey studies like Global Entrepreneurship Monitor (GEM) India survey, India Entrepreneurship
Monitor etc.
Through the initiatives taken by this centre of EDII, 1286 students have graduated from Post Graduate
Programs, 12770 learners have registered for Open Learning Programs and 2645 Teachers/Faculty have
benefitted. Around 6000 Entrepreneurship Awareness Programmes have been organized till now from which 4.5
lakh students have been oriented towards Entrepreneurship.

B. Micro Enterprises, Micro Finance and Sustainable Livelihood
The centre aims to become an acknowledged resource, action research & policy advocacy centre for institutions
promoting micro enterprise, micro finance & sustainable livelihood. Through this centre, EDII provides support
to various organizations, conduct different kinds of programmes and carries out research activities to promote
the development of micro enterprises and create a sustainable livelihood for entrepreneurs. The support provided
by EDII to various organizations helps in creation of village entrepreneurs, rural enterprises, and micro
enterprises besides providing job opportunities for sustainable livelihood specifically in rural areas. EDII
conducts Sector-specific Programmes like Micro Enterprise and Promotion Programme, Technical
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Entrepreneurship Development Programme (EDP), Trainers’ Training Programme etc. to encourage potential
entrepreneurs to set up new enterprises and to enhance skill-set of officials and trainers. Besides this, it also
organizes various Management Development Programmes (MDPs) and International Programmes. As far as
research is concerned, this centre is actively involved in development of Cottage and Rural Industrial Policy in
select states, Manual for Village Entrepreneur Soft Skill development etc.
This centre has contributed in training 19107 Micro Entrepreneurs, developing 1045 Micro Entrepreneur
Trainer-Motivators and creating 146 Rural Business Development Service Providers

C. SMEs and Business Development Services
With the view to encourage entrepreneurs to set up small enterprises and develop already existing entrepreneurs,
this centre was set up by EDII to organize quality training interventions to help SMEs acquire required
competencies to Go Global. This centre organized various kinds of programmes such as Programmes for New
Enterprise Creation (Ex. Science and Technology based EDP, Business Plan Preparation Programme etc.),
Programme for Existing Entrepreneurs (Ex. Skill Training Programme, MDPs for SMEs, Consultancy services
etc.), Programme for Corporate Sector (Ex. Training Programmes for bank employees, scientists and corporate
employees), Capacity Building Programmes for State Entrepreneurship Development Institutions, EDPs for
Special Target Groups (Ex. SC/ST, North-Eastern Region, Unemployed Youth etc.) and International
Programmes (Ex. Entrepreneurship & Innovation through Incubation, Entrepreneurship & Small Business
Promotion, SME Banking & Financial Services, Agri-Entrepreneurship and Supply Chain Management etc.)
Besides, this centre also organizes various workshops and seminars on different themes of entrepreneurship and
conducts various research studies like Study on 'Role of Science & Technology for the success of 'Make In
India' initiative of Govt. of India, Study on 'Bench Marking of MSMEs in NER' etc. The contribution of this
centre towards entrepreneurship development has been enormous. The programmes of this centre led to training
of 280 Family Business Successors, 6506 Existing Entrepreneurs, 10029 Entrepreneurs, 1043 Entrepreneur
Trainer Motivator and 2960 officials.

D. Cluster Competitiveness, Growth and Technology
EDII has set up this centre to foster global competitiveness and growth of Micro, Small & Medium Enterprise
(MSME) clusters. Through this centre, EDII facilitates Cluster Development Activities under State
Governments and organize Cluster Development Programmes for various MSME clusters (like pottery,
jewellery, handicrafts, engineering etc.) in different regions. These activities and programmes aims for holistic
development and productivity improvement of the clusters by providing skill upgradation, market intervention,
export development, technology intervention, soft skills development etc. Through all these efforts, EDII has
revitalized 15 Industrial and 55 Artisanal Clusters through training, technical and marketing support and
mentored 158 handloom clusters across the country.
This centre also supports clusters by developing marketing consortium, credit rating and promoting innovations.
Till now, 2 patents have been registered and 8 patents have been applied through this centre. Besides this,
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Capacity Building activities are undertaken for efficient and effective development of clusters which led to
creation of 771 Cluster Development Executives at national and international levels.

E. Social Entrepreneurship and Corporate Social Responsibility (CSR)
In spite of just focussing on entrepreneurship, EDII has contributed towards the social aspects of business by
setting up this centre which aims to achieve excellence in promoting social entrepreneurship and wide-spreading
benefits of corporate social responsibility (CSR) through activities pertaining to education, research and
training. This centre develops course material and conducts seminars, lectures and conferences on social
entrepreneurship and CSR. Special courses and Skill Development Programmes are organized to develop social
entrepreneurs and CSR professionals at national and international level which resulted in developing 178
students as Social Entrepreneurs and training 6455 youths under CSR support of corporates. This centre is also
engaged in providing consultancy to organizations for their CSR activities.

F. Women Entrepreneurship and Gender Studies
In order to promote entrepreneurship among women, EDII set up this centre which aims to act as a repository of
knowledge in the area of women entrepreneurship development. This centre organizes various programmes for
developing new and existing women entrepreneurs at national and international level along with publishing case
studies of successful women entrepreneurs. Some of the programmes organized by the centre are Women EDPs,
Training Programmes for special target groups (like SHGs, Women Scientists etc.), MDPs, Programmes on
themes affecting Women Entrepreneurs, Technology Orientation Programmes, Skill-based Training
Programmes, Workshops and Seminars on Women Entrepreneurship. These activities has trained 83 Women
Scientists and Technologists in entrepreneurship and developed Cadre of 60 Women Entrepreneur Trainer
Motivator.
EDII operates not only at national level but has a vast reach globally as well. It contributed in institutionalizing
entrepreneurship education in technical and vocational streams in the Islamic Republic of Iran. It undertakes
capacity building, in various facets of entrepreneurship, of around 300 professionals from nearly 60 developing
countries, every year. It has earned accolades and support from the World Bank, Commonwealth Secretariat,
UNIDO, ILO, FNSt, British Council, Ford Foundation, European Union, ASEAN Secretariat and several other
renowned agencies for implementing various projects. The Ministry of External Affairs, Govt. of India has also
assigned EDII to set up Entrepreneurship Development Centers in Cambodia, Lao PDR, Myanmar and Vietnam
and Uzbekistan etc.
EDII has collaborated with various organizations/agencies/institutions to promote entrepreneurship across the
globe. EDII has been appointed as Nodal Institute for Start-ups by Government of Gujarat under the Startups/Innovation Scheme. It is a nodal agency for Government of India's Ministries of External Affairs, Textiles,
Food Processing, Science & Technology, DC (Handicrafts), MSME, Rural Development, Housing & Urban
Poverty Alleviation, SIDBI, NABARD, Panchayati Raj, Skill Development & Entrepreneurship and various

32 | P a g e

state governments. It is also working closely with Gujarat Technological University to facilitate TechnologyBusiness Incubation & Knowledge Partner for setting up Techno Social Business Incubator. It has strategic
alliances with Kunming University of Science and Technology, China; Yunnan University of Finance and
Economics, China; South West University of Finance and Technology, China; Newcastle University Business
School, UK., University of West of Scotland & Oklahoma State University, Stillwater, USA. Besides this, it is
partner to various Government/Non Government, Multi Nationals, Industry Associations, Business
Organisations and Academic Institutions.
EDII has been acknowledged with many awards for its contribution in entrepreneurship development like DNA
Education Leadership Award 2014, Dainik Bhaskar National Education Leadership Award 2013, United States
Association for Small Business and Entrepreneurship (USASBE) Outstanding Entrepreneurship Program
Abroad Award etc.
(Source: Website of EDII)

VII. CONCLUSION
Indian economy on one hand has benefit of demographic dividend due to large population while on the other
hand suffers from the blight of high unemployment. In this scenario, entrepreneurship seems to be the most
adequate available solution as it has advantage of providing multiple benefits solving many problems of Indian
economy besides unemployment. Entrepreneurship development institutions play a very important in this regard
in promoting, nurturing and developing entrepreneurs. The case study of EDII showcased a classic example of a
national level institution engaged in entrepreneurship development. It provides a range activities through various
programmes concentrating on entrepreneurial education, research and training etc. Besides this, it has been
actively collaborating with government, private sector and international agencies for enhancing the scope of
entrepreneurship in India and abroad. It focuses on prime areas related with entrepreneurship like
entrepreneurship education and research, micro enterprises and micro finance, SMEs, cluster development,
social entrepreneurship and CSR, and women entrepreneurship through its six well planned centres. It is
suggested that branches of EDII shall be opened at various geographic locations to expand its horizon to
unexplored areas so as to ensure its utilization by those who are unaware and unable to access its benefits.
Therefore, EDII can be said as an ideal national level institution which provides mentorship, education and
training to budding and existing entrepreneurs and contribute extensively towards the entrepreneurship
development of the country.
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I.INTRODUCTION
In today’s world, pollution is on the verge of rising to greater levels posing greater risk to humanity. Air
pollution is a main threat which stands out from the rest of the classes of pollution that affects life the most.
Grenalay has come up with a solution of solving the crisis by manufacturing aerosols that contain natural
compressed air. Grenalay seeks to resolve the problem of scarcity of fresh natural green air in polluted cities
around the world.
The aerosols come with a top that can be used as a mask which can be used to wear by the customer while using
the aerosol product. Our main aim is to solve scarcity crisis of natural green air around the world in polluted
cities.
In the olden day’s people working in the office used to tell each other “come let us get some fresh air”, but now
that same people working in the polluted cities have nowhere to go. Our product can be used anywhere, is very
portable and can be carried in backpacks.

I. HONOR OF OUR OWN INTRODUCTION
The people living in polluted cities need good fresh air to breathe.
Living in polluted cities has caused them to develop respiratory diseases due the high level of pollutants in the
air.
Now customers are using air purifiers and masks manufactured by different companies.
Many of their products have flaws and do not provide pollutant free air and some do not filter up to the standard
quality of air needed for breathing.
Our product can cause a very big impact on the life of our customers.
They get to breathe fresh natural air , which in turn rejuvenates their bodies and cure them of most Chronic
Obstructive Pulmonary Disease (COPD).
So customers who really crave for a puff of fresh air will definitely buy our
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II.OUR PRODUCT
We filter and compress natural air into aerosols.

Fig d Grespirum
The aerosols come with a top that can be used as a mask which can be used to wear by the customer while using
the aerosol product.
The mask can provide concentrated blow of air without leaking out.
One product of ours can give 200 deep breathes.
It is suitable for people of all ages.
Very Portable
Can be carried anywhere

III. STEPS OF PROCESSING PRODUCT
It is a two-step process
Step 1. Collecting air from hills
Collection of rich and vibrant natural green air from hilly areas like Paytharmala, Munnar Hills , Oooty ..etc
where the quality of air is at its best by air compressors at 135 psi as shown by fig b. The air entering the
compressor is purified from moisture by filters. Then it is transferred to air cylinders shown by fig a.
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Fig b Air Compressor
Step 2. Connecting air from cylinder to Aerosol filling machine

Fig a Air Tank

37 | P a g e

Fig C Air Crimping Machine

The collected air in the cylinder shown by fig a is connected to the aerosol filling machine shown in fig c via a
pipe. The required amount of air is compressed and filled into each can at 135 psi. The capacity of the tank
depends on the manufacturer.

IV. WHY WE MADE IT?
In present world as more and more industries are growing at high rate and manufacturing of automobiles are
also the high, the unburnt carbon particles and chemical smokes from manufacturing industries pollute the air so
much that it makes it difficult for humans to breathe. Our company provides fresh and natural breathable air
collected from hilly areas and terrains and delivers it to customers craving for a puff of fresh air living in
polluted cities around the world.

V. EFFECTS OF AIR POLLUTION

Fig D People using bags of air
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It causes
1.

Lung diseases

2.

Asthma

3.

Lung cancer

4.

Emphysema

5.

chronic respiratory disease

6.

heart disease

7. Damage to the brain, nerves, liver, or kidneys.
8.

7 million premature deaths annually linked to air pollution according to WHO

IV. OUR COMPETITORS
Vitality air is our main competitor. Vitality air is a Canadian startup launched in 2016. They are now a very
good recognized brand in China. They are planning to sell their products in India at a costingbetween Rs 1,450
and Rs 2,800
Vitality Air has developed a huge consumer base over seven cities in China including Beijing and Shanghai
It has already shipped around 12,000 units to China
When asked about the manufacturing process, Vitality Air's founder Moses Lam said that the company packs
around 150,000 litres of air per session in Banff, Alberta in Canada. The process takes around 40 hours
Vancouver-based business-person Justin Dhaliwal is managing Vitality Air's Indian ties. He said that around
100 bottles have arrived in New Delhi for test-marketing
Samples of Vitality Air have been sent to the Canadian High Commission here, and the company has already
started online and promotional marketing.
Their website is www.vitalityair.com

VII. PRINCIPLE OF GRESPIRUM
The principle is such that when air is stored inside the aerosol can, the kinetic energy of the air caused of being
compressed, expands the air.
As a result the air expands and tries to escape out through the nozzle. The nozzle is one kind of regulator where
it controls the speed and amount of air released from the aerosol can.
The aerosol can being built from aluminum provides great tensile strength and can withstand impact forces up to
an extent.

VIII. CONCLUSION
This new technology of ours is capable of decreasing the toll rate of premature deaths.
Save millions of lives.
An establishment of manufacturing plant for this technology can provide more job opportunities to many
unemployed people.
This is one of its kind in Asia itself.

39 | P a g e

This new innovation can be revolutionary.
Air gets polluted day by day.
So availability of fresh air decreases upon time to time.

REFERENCES
1. Electrical Engineering by Jain and Jain.
2. Electrical machines by BL Theraja.
3. www.electronic-tutorial.ws
4.www.hindustantimes.com
5. indiatoday.intoday.in

40 | P a g e

CONJUGATE HEAT TRANSFER ANALYSIS OF
HELICAL COIL HEAT EXCHANGE USING CFD
Rudragouda R Patil1, V Santosh Kumar2, R Harish3
Santosh S Ghorpade4
1,3,4

Assistant Professor, Mechanical Department, Jayamukhi Institute

of Technology & Science

2

Assistant Professor, Mechanical Department, Holy Mary Institute of Technology & Science

ABSTRACT
Heat exchangers are one of the important engineering system has variety of applications like0 food industries,
chemical0processing, heat recovery systems, and air conditioning. The configuration of helical coil has
very effective for heat0 exchangers food industries due to their larger heat transfer area in a smaller
space and has high heat 0transfer coefficient. In the available configurations

basic

and

most

common design consist of a series of stacked helical coil placed in outer cylindrical cover. Ends of
the inner tube connected to the0manifold act as fluid entry and exit locations, outer tube also connected to
the inlet and outlet manifold0becomes the passage of cold fluid. The complex fluid flow inside the helical coil
heat exchanger has offer certain advantages over the straight tube, shell and tube type heat exchangers in
terms of area or volume ratio, with enhancing of heat transfer and mass transfer coefficients. In a heat
exchanger the convective heat transfer between surface and surrounding fluid has a major issue and
take long time to study.
In this particular study, attempt has made to analysis parallel flow through helical tube, where cold fluid
flows in inner tube and outer tube contains hot fluid. Different dimensions of helical coil parameters are
taken into considerations for analyses.

Key words: Heat exchanger, Helical coil, Straight tubes.
I. INTRODUCTION
Heat exchanger is a device used to facilitate heat transfer from one medium to other0medium in order to
carry process energy. Heat exchanges between flowing fluid is most important process and in different type of
installation variety of heat exchangers are used, as in process

industries, compact

heat exchangers,

nuclear0 power plant, heating ventilation and air conditioning, refrigeration etc. The purpose to get an efficient
heat transfer from one fluid to another is by direct or indirect type of contact. Conduction, convection and
radiation are three modes of heat transfer. When heat from high temperature0 fluid flows to surrounding
solid wall occurs conduction and is maximized by m a i n t a i n i n g

the wall thickness minimum of

highly conductive material. In performance of heat exchanger0convection plays the major rule. To increase
efficiency, heat exchanger are designed in such a way that to maximize the wall surface area and
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minimize the resistance of fluids flowing through the heat exchangers. In addition of0 corrugation in one or
both direction to increase surface area and do turbulence can affect its performance.

II. OBJECTIVE
In the present study numerical analysis is carried out to determine the heat transfer characteristics of helical
coil heat exchanger by varying the coil parameter0 like pitch with different mass flow rates. The main aim
is to obtain the higher heat transfer rate that happens when0 fluid flows through the helical coil tube.
CFD Analysis of helical heat exchanger for various configurations.
 Comparison of parameters like coefficient of heat transfer and temperature variation for various
pitch0 configurations.
 Generation of contours and vectors for temperatures, Pressures and velocities.

III. METHODOLOGY
The methodology involved in carrying out this work is discussed below:

Selection of the material: Aluminium material with high thermal conductivity and low density is
investigated.

Modeling


Geometry: 2D and 3D design of the double pipe helical coil is generated according to the dimensions
with CATIA V5 R20.



Domain: A physical domain of desired dimension is generated subjected to the atmospheric conditions
using ANSYS ICEM CFD 15.



FV-analysis: 3D model is meshed and boundary conditions and loading are applied with ANSYS CFX
15.

FV analysis: FV model is subjected to the required analysis using ANSYS CFX
Interpretations of results: The FV results are analysis with the experimental data.
Presentation of data: the plots, graphs are presented in MS-excel.
Prototype model: The tool for the final design is realized and the actual component is fabricated
by adopting a related manufacturing technology.

3.1 Geometry
A 3D model of helical coil has been created using CATIA V5R20 as shown in fig. A helical pipe with 5 turns
is taken as the model for the analysis has the coil diameter is taken as 300 mm and diameter of inner tube is
50 mm, outer diameter of annulus is 100 mm, inner diameter of annulus is 65 mm is taken. In the analyses
pitch values and different mass flow rates are taken, keeping coil diameter as well as pipe diameter constant.
The fluid properties are assumed to be constant.
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Fig 3.1 3D model of Helical pipe.

3.2. Selection of material
Material selection plays vital role in the modeling process. It is one of the most important steps the designer
must make before creating the model. To select an appropriate material, the designer should look at
their

characteristics

and

behavioral feature required0 for the component. The overall performance,

efficiency, service life of the structural component depends on the0 material used. Following factors should
be considered while selecting the material are,


Geometry of the component.



Operating environment.



Required Service life.



Performance required.



Modes of failure.



Loadi.ng conditions.



Cost.

3.3 Boundary conditions
According to the need of the model boundary conditions are used. Inlet Velocity and outlet pressure
defined as the inlet and outlet conditions. Parallel flow is the condition taken here, has two inlets and
outlets. No slip condition is considered for each wall is separately specified with respective boundary
conditions. The turbulence model applied for present analysis was SST model.
Working fluid: water
Flow: Turbulent

Inner tube = Cold fluid
 Mass flow rate at inner tube inlet = 5 kg/s
 Temperature at inner tube inlet = 273.15 K
 Static pressure at inner tube outlet =1 bar

Annulus = Hot fluid
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Mass flow rate at outer tube inlet = 2.5 kg/s, 5 kg/s.



Temperature at outer tube inlet = 353.15K



Static pressure at outer tube outlet =1bar

3.4Tetra mesh
The mesh of the model is shown in fig. It depicts that the domain was meshed with tetra cells. Initially a
relatively coarser mesh is generated. This mesh0 contains triangular faces at the boundaries. Care is taken to
use structured tetra cells as much0 possible. It is meant to0 reduce numerical diffusion as much as possible
by structuring the mesh in a well manner, particularly near the wall region. Later on, a fine mesh is
generated panel is increased from 0.75 mm to 1.00mm.

3.4.1

Meshing of the mode

IV. RESULTS
The contours for the temperature distribution, velocity distribution, and heat transfer co-efficient distribution on
double pipe helical coil are studied first. Then the effect of these distributions on helical coil, heat
transfer0 enhancement is evaluated by studying the heat transfer co-efficient and temperature0 variation on
inner coil and outer coil. The result is analyzed for different mass flow rates.

4.1.Velocity Contour
The velocity contours along the length of the coil as shows that velocity profile at a cross section is found
symmetric. Subsequently, this uniform velocity pattern changes to a pattern with a high velocity region
located at the outer 0 side of the coil. This behavior is seen predominantly and continues to develop. It
can be seen that, the high velocity0 region is present only in outer half cross-section. Area of high velocity
rd

region0 further reduces the flow gets developed covers approximately1/3 of the0 flow area. No significant
change in flow pattern is observed downstream.
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Fig 4.1 Velocity distribution of inner and outer coil

at 230 mm coil pitch

4.2.Temperature Contours:
The temperature distribution of inner and outer helical coil at 230 mm coil pitch for 2.5 kg/s to 5 kg/s mass
flow rate is shown in above Figures. The temperature of cold fluid goes on increases from 12.00 K to 20.46 K
and hot fluid goes losses its temperature from 23.22 K to13.25 K. As it can seen that temperature of hot fluid
decreases as increase in the coil pitch. It is due to curvature effect occurs in helical coil.

Fig 4.2 Temperature distribution of inner and outer coil at 230 mm coil pitch
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So this temperature variation is higher for 230 mm pitch with 5 kg/s as compared to 2.5 kg/s. Thus from
these contours it shows that, thermal loading on a 230 mm pitch with 5kg/s is high.

V.CONCLUSION
By observing above results comparing with practical values at different coil pitches the heat transfer
coefficient increases due to increase in pitch of0 helical coil at different mass flow rates. The heat transfer
coefficient causes for0 increases the rise in temperature of cold fluid.
The increase in heat transfer coefficient has been listed for each hot inlet mass flow rate and this heat
transfer coefficient can be observed with different hot inlet mass flow rates and for pitch values of 230 mm.
Comparing results observed that, for each pitch of helical coil, rise in temperature of cold fluid is more in 230
mm coil pitch with 5kg/s. Due to increases in mass flow rate i.e. increase in velocity causes increase heat
transfer coefficient.

Table : Rise in total temperature
Rise in total temperature of cold fluid(K)
Mass
flow rate
230 mm

2.5 kg/s

5 kg/s

11.44

16.41
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ABSTRACT
Modern GPUs can

be used for general purpose computing using dedicated libraries such as CUDA (for

NVIDIA cards) or OpenCL. GPUs are more efficient than CPUs due to their highly parallel structure and
therefore the performance of GPU is faster than CPU.The Jacobi and Gauss Seidel algorithms are iterative
algorithms which solves the n number of linear equation of the form AX=b. The Gauss Seidel algorithm is the
modification of Jacobi algorithm.In this project I created API functions for Gauss Seidel algorithm on GPU
and then the performance is compared with the Jacobi algorithm. It is found that the performance of Gauss
Seidel algorithm is faster than the Jacobi algorithm.

Keywords –CPU,GPU, Gauss Seidel algorithm, Jacobi algorithm, Symmetric matrices

I. INTRODUCTION
The Gauss Seidel algorithm is the modification of Jacobi algorithm.The Jacobi algorithm uses only results from
the previous iteration, whereas the Gauss–Seidel scheme uses results from this iteration as the results are ready.
There are many methods to solve the Eigenvalues of the matrices. Some of the algorithms are Gauss
Elimination, Gauss Jordon ,Jacobi algorithm etc. Through iterative methods an approximate solution is obtained
within the error tolerance.
The eigenvalues of matrices helps to solve variety of math problems. A linear equation of the form AX=b
where A is an n by n dense matrix, b is a known n-vector and x is n-vector to be determined is used to find the
solution of the system of linear equations. In general Jacobi method and Gauss Seidel algorithm both converge
,but the Gauss Seidel algorithm converges faster than the Jacobi algorithm.
GPUs are faster than CPUs(Central Processing Unit) because of their highly parallel structure and is also
famous for their programming capabilities for performing faster calculations. The GPUs were originally used for
3D game rendering . CUDA (Complete Unified Device Architecture) is a programming technology proposed by
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NVIDIA which gives new idea and provides a way to solve the large eigenvalues matrices. Nowadays people
use CUDA not only for graphics and images but also to perform numerical calculations. As compared to GPUs ,
CPUs are composed of few cores . GPUs are composed of thousands of cores that can handle thousands of
threads simultaneously .GPUs are parallel architectures that perform multiple tasks simultaneously
II. CUDA OVERVIEW

GPU has many advantages over cpu in memory bandwidth and processing ability. Power consumed by GPU is
less compared to the CPU. GPU is considered to be 10 times faster than the CPU. In November 2006, NVIDIA
introduced CUDA, a general purpose parallel computing platform and programming model that leverages the
parallel compute engine in NVIDIA GPUs to solve many complex computational problems in a more efficient
way than on CPUs[2]. CUDA software is used as a highlevel programming language that is the c language.
Other languages which could be used are, FORTRAN, DirectCompute, OpenACC. The program codes are
divided into two ,host code and device code which runs on CPU and GPU respectively. CUDA C extends C by
allowing the programmer to define C functions, called kernels, that, when called, are executed N times in
parallel by N different CUDA threads, as opposed to only once like regular C functions[2]. A kernel is a
function executed on the GPU as an array of threads in parallel[3]. The CUDA thread structure is shown in
Figure 1. Threads of an executing kernel are organized as blocks, and blocks are organized as grids. A block is
the execution unit of a kernel. A grid is a collection of blocks which can be executed in parallel. All blocks are
executed in parallel. There is no communication and execution order among blocks. Within a block, all threads
are executed in parallel. The same kernel program can be executed in parallel by all the threads of the blocks
which are contained in the same grid. Threads in the same block communicate with each other by using the
shared memory and are synchronized by using the syncthreads() function. This is the two-level block-thread
parallel execution model of CUDA[1].
Cuda application has access to different types of memory. While designing the algorithm there are tradeoffs that
must be considered for different memory type. These different types of memory each have different properties
such as access latency, address space, scope, and lifetime. The different types of memory are register, shared,
local, global, and constant memory. Each block has a shared memory, which can be read and written by the
threads in the same block. The global memory can be accessed by all the threads in the same grid[1].

III. PERFORMANCE OF GAUSS SEIDEL ALGORITHM AND JACOBI ALGORITHM ON
GPU
The Jacobi Algorithm is implemented on the GPU.The size of matrices used are 50x50, 200x200, 700x700,
1000x1000 ,2000x2000 and 5000x5000.As the size of matrices increases the running time also increases.
The resulting graph is shown in fig 1.The Gauss Seidel algorithm is also implemented on GPU for the same size
of matrices,the graph is shown in fig 2.It is observed that as the size of matrices increases the running time of
these matrices increases and also it is observed that the performance of Gauss Seidel algorithm is faster than
the Jacobi algorithm.
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Fig. 1 Jacobi time vs size

Fig. 2 Gauss Seidel time vs size

IV. CONCLUSIONS
The Jacobi and Gauss Seidel algorithms are iterative algorithms which solves the n number of linear equation
of the form AX=b. The Gauss Seidel algorithm is the modification of Jacobi algorithm.In this project I created
API functions for

Gauss Seidel algorithm on GPU and then the performance is compared with the Jacobi

algorithm. It is found that the performance of Gauss Seidel algorithm is faster than the Jacobi algorithm
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ABSTRACT
In today’s world rate of consumption of consuming electric energy is increasing. With increasing amount of
consumption more generation sources are required which are not economically possible so we need BESS
(battery energy storage system) and proper battery management system. The safety, operation, and the life of
the passenger depend on the battery system and hence battery monitoring is vital for most electric vehicles
(EVs). The battery management system (BMS) is an important component of electric and hybrid-electric
vehicles. The purpose of the BMS is to keep the battery operation safe and reliable. The design of the battery
management system plays an important role on battery life preservation, performance and improvement of
electric vehicles. The purpose of this paper is to analyze the future of batteries, the Lithium-Ion cell, and to
study a BMS to better understand its capabilities and possible cases for errors. Also various new techniques
have been reviewed for implementing BMS as well estimation of various battery parameters lithium ion
batteries are intolerant of overcharge and over-discharge. Through reviewing the latest methodologies for the
state evaluation of batteries, the future challenges for battery management systems are presented.

Key words: BMS, Electric Vehicle, SOC, SOH, Li-ion.
I. INTRODUCTION
Driving range of EVs are determined by battery performance with Li-Ion battery as its preferred battery option
due to its good power ratings, energy densities, high charge /discharge efficiency Series connected Li-Ion cells
are generally used whose chemistry is sensitive to overcharge and deep discharge that causes damage, lifetime
shortening and explosions that are dangerous for the users thus a proper battery management system(BMS)
should be employed to estimate status in order to predict actual amount of charge stored and remaining useful
life. The smart grid and EVs are two examples of growing technologies that would greatly benefit from the
development of advanced infrastructure and components.
In [1] the analysis and simulation of Li-ion battery charging process for a solar power battery management
system is done by using non inverting Buck-Boost DC/DC power converter. Rapid changes in atmospheric
conditions causes fluctuations in voltage and these sudden changes will make the system to switch between
buck, boost and buck-boost modes. The terminal voltage of solar cell panel is kept higher than required load
voltage. Controlling and monitoring of stored solar power drawn from solar cell is done using MATLAB based
Simulink piecewise linear electric simulation tool. One of the most important functions of BMS is to balance the
unbalanced cells which decrease the battery life. Various cell balancing topologies have been developed and
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reviewed. In [2] a strategy to improve system performance using single switched capacitor (SSC) cell balancing
technique is proposed. The fundamental function of BMS usually is to monitor the battery status, to protect the
battery from over-current, to determine state of charge (SOC), to balance unbalanced battery cells and it should
be able to protect battery over-charge/over-discharge.

II. LITHIUM-ION BATTERY
The energy density per unit weight of Lithium metal is very high. Using lithium as the anode, high voltage is
obtained, excellent capacity and a high-energy density. The lithium-ion battery requires almost no maintenance
during its lifecycle, which is an advantage that other batteries do not have. The disadvantages of lithium-ion
batteries are that lithium ions are brittle. For safe area of operation of these batteries a proper BMS will be
implemented to limit the peak voltage of each cell during charging and to prevent the cell voltage from dropping
below a threshold during discharging. The self-discharge rate of lithium-ion battery is half of lead-acid and NiMH batteries.

Figure 1: Lithium-ion cell operation window (Voltage)

Figure 2: Lithium-ion cell operation window (Current)
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III.LITHIUM BATTERY CHALLENGES:
The operating temperature and voltage are the most important parameters that determine the performance of
lithium-ion cells. Figure 1 and 2 shows that the cell operating voltage, current and temperature must be
maintained within the area indicated by the green box labeled ―Safety Operation Area‖ (SOA) at all times.
The cell could be permanently damaged if it is operated outside the safety zone. The batteries could be charged
above its rated voltage or be discharged under the recommended voltage. If the recommended upper limit of 4.2
V was exceeded during charging, excessive current would flow and result in lithium plating and overheating.
On the other hand, overly discharging the cells or storing the cells for extended periods of time would cause the
cell voltage to fall below its lower limit, typically 2.5 V. This could progressively break down the electrode.
The operating temperature of lithium-ion cells should be carefully controlled because excessively high or low
temperatures could damage the cell. Temperature-related damages could be grouped into three types: lowtemperature operational impact, high temperature operational impact and thermal runaway. While the effects of
voltage and temperature on cell failures are immediately apparent, their effects on the lifecycle of the cells are
not as obvious. However, the cumulative effects of these degradation may affect the lifetime of the cells. It is
clear from the discussion above that the goal of the BMS is to keep the cells operating within their safety zone;
this could be achieved using safety devices such as protection circuits and thermal management systems.

IV. LITERATURE REVIEW
The main task of BMS is to balance each cell unit as cell unbalancing degrades electric vehicles performance.
The BMS perform several tasks such as measuring the system voltage, current, temperature, SOC, state of
health(SOH), Remaining Useful Life(RUL), thermal management, controlling the charge/discharge operation,
data acquisition, communication with ON/OFF module, storing, monitoring and analyzing historical data and
most important function of BMS is cell balancing [5]. To meet the requirements of traction converter, series
connected battery packs are used in BEVs. But the unbalanced cells connected in series causes damage in
service lifetime. In order to minimize these effect caused by cell unbalancing a second DC-DC converter is
used and is controlled by BMS. A third converter also employed to recharge cell from a.c. utility grid. The
entire three converters can be replaced by using Modular multilevel converters (MMC) without supplying
voltage on DC bus-bar [3]. In [6] a model of energy regenerative braking control of electric vehicles using
sliding mode robust controller is designed. The unbalance between energy required and energy produced from
generation sources causes wastage of power. In today‘s world rate of consumption of consuming electric energy
is increasing. With increasing amount of generation sources are required which are not economically possible
so we require BESS (battery energy storage system) and proper battery management system. Detailed modeling
is extremely useful for predicting accurate SOC and SOH. Unfortunately state of charge can‘t be accurately
estimated by tracking the flow of charge (coulomb counting) because of inaccuracies of current meter: slow,
variable losses inside the battery and side reactions occurring in the system. Estimations of SOC based on the
current must account for all the physical realities of the battery and its measurement system like cell selfdischarge and series string charge among others. Most commonly open circuit terminal voltage is used as an
indicator of SOC [7]. In [8] a voltage recovery method is used in which a load is applied to the battery and
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Voltage depression under load and temporal recovery of the battery voltage after removal of the load are
monitored and used to estimate State of Health (SOH). The authors in [9] have researched and eliminated
limitation of stand-alone coulomb counting by it using it with open circuit voltage method which is further
corrected by kalmann filter. The battery depreciation process needs to be reduced by conditioning the battery in
a suitable manner by controlling its charge/discharge profile, even under various load conditions Due to adverse
thermal conditions, frequent charging cycle and deep discharging causes battery life shortening. An assessment
of partitioning schemes for real time execution on multicore targets to ensure efficient use of hardware
resources had been done. As the battery pack size increases, the computational demand of the solver for the
simulation of system increases. Real time execution on multicore targets appears to be suitable for battery pack
simulation because of repetitive nature of battery pack suggest a relatively straightforward way to even partition
the system. In Simulink, the user configures a model for on-target concurrent by assigning separate tasks to
different parts of the model at the top level. An integral multiple of top level model step size has been assigned
as sampling time for each task. The author discussed about the BMS and modeled it for smart-grid application
[10]. In [11] the authors designed an EV model to generate current profile from the velocity profile of various
driving cycles. An automated multistage parameter identification technique applied at different aging states of
Li-ion battery enabling the determination of changes in cell parameters. In [12] a new BMS is proposed which
provides a fault tolerant capability and battery protection. In figure 3 an overview of BMS is shown.

Figure 3: Battery system overview
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Battery Management System for Smart Grid is in high demand as consumption of energy is increasing
exponentially while non-conventional sources are not good option due to carbon emissions. While renewable
sources like sun energy and wind energy are abundant but lacks a proper storage system. For stable transfer of
energy from grid to battery or vice versa a proper BMS enabled monitoring is required. Data from individually
monitored battery cell unit is analyzed and various parameters like SOC, SOH, and V are measured. The
isolated battery is bypassed to maintained uninterrupted supply [43]. Pareto optimal curve for various cases have
been simulated and analyzed to get an optimal solution for cost minimization [44].
Battery model should account for thermal effects because of paramount importance of temperature in kinetic
and transport phenomenon of electrochemical systems. A multi-temp Li-ion cell simulation with thermal
dependence is developed. A parameter estimation numerical scheme using pulse current discharge test on high
power lithium cell under different operation reveals relation between equivalent circuit elements and SOC,
current, temperature [46].
A simulation error minimization method is used in model whose parameter is optimized by hybrid optimization
method combining with least square approach. A joint Extended Kalmann Filter (EKF) [28] is applied on
thermoelectric model to estimates model parameters and model states simultaneously [47]. Cell inconsistency
problem arises in parallel connection of Li-ion cell is investigated and physical model is developed [47]. In [48]
various mathematical techniques that are generally used in modeling of BMS have been studied. A monitoring
system for battery power electric vehicle was implemented and tested. The system allows temperature and
voltage monitoring of each of 24 batteries which allows detecting early problems or failures in individual
batteries using ‗one wire‘ which allows transmitting data from all batteries through serial bus [49]. A flexible
method is introduced for constructing battery pack model suitable for partitioning and multicore execution on
real time targets. The eight cell model ran in real time vs. with a performance that qualitatively agreed with the
desktop profiling prediction when tested under different portioning conditions [50].

IV. CONCLUSION
It has been concluded that various new methods for evaluating battery parameters has been developing by
researchers and new technologies like BMS for safe operation of batteries are very essential for a clean
transportation and stable grid operation as well as safety of passenger‘s life. A smart BMS is important for the
smart grid and for the growth of the EVs industry. The development of new battery technology that provides
higher energy and power density and reduces cost cannot be fully obtained without proper BMS circuits and
algorithms to control and monitor the real time data of battery for the safety and reliability of the energy storage
devices.
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ABSTRACT
To find undesirable metal objects in processed food, Metal detectors are extensively used. In today’s world, it is
very important to see that the food products we consume are free from contamination. To ensure this, the need
for metal detector is on rise. This paper focusses on hardware and software for metal detection. Hardware
signifies the concept of detection. And software will analyse different data patterns of different metals through
detector coil considering its amplitude and phase.
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I. INTRODUCTION
The progress of technology has taken metal detectors from valves to transistors, to integrated circuits and more
recently, into microprocessors. Naturally this has increased their performance giving greater sensitivity, stability
and flexibility, as well as widening the range of output signals and information they provide.
A metal detector detects the presence of metal. It is an electronic instrument. Metal inclusion hidden within
objects or metal objects which are buried underground can also be found out using metal detectors. They can be
used in landmines, food industry, etc. Metal detectors can work on different technologies such as balanced coil,
pulse induction, very low frequency, etc.
Metal detectors has wide range of applications in pharmaceutical, textiles, plastics, lumber, food[1], mining,
beverage, chemicals and packaging industries. Metal detectors are integrated in production line for major safety
issue in the food industry due to contamination of food by metal shards from broken machinery during
manufacturing process.
One of the most common foreign materials found in the food is metal. It can be a safety hazard to consumers
although it is unintentionally introduced to the food products.

II. DESIGN OF DEVICE
Metal Detector has been designed in the same way as in [2]. The three coils are coaxially arranged at a uniform
distance from each other and each coil is a one –turn loop antenna. A sinusoidal signal is provided to the
transmitting coil from the PLL synthesizer. The receiving loops are connected to a differential amplifier. When
no metal objects are detected, the output voltage at both receiving coils are the same and thus the output at the
differential amplifier becomes zero.
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When a metal piece exists around these three coils, an eddy current is induced in the metal piece due to the
magnetic field generated by the transmitting loop. The magnetic field generated by this eddy current induces a
different voltage between the two receiving loops, mainly due to the different distance between the metal object
and each loop, generating a differential output voltage. The detection of metal objects with this method utilizes
the Difference in the phases between the outputs from each transmitting loop and the differential amplifier, in
addition to the amplitude at the amplifier. The effects of the Electromagnetic properties and the size of the metal
piece are detected as changes in the amplitude and phase [3],[4] in the differential output voltage in addition to
the effects of the location of each of the three loops.

a) How Amplitude and Phase have been calculated?

Fig.1.Internal Structure of Metal detector to calculate Amplitude and Phase
through Real and Imaginary Data from ADC

Fig.2. Calculation of Amplitude and Phase

III. RESULTS
A. Signal Testing

Fig.3.Spectrum captured of the Transmitted Signal
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Fig.4.Spectrum Captured of the received signal
The above two figures shows the transmitted signal and the received signal .The Received signal is captured
when there is nothing passed through the coil. We get a signal due to the noise which is present in the hardware
circuitry due to op-amps and other internal circuitry. There will be some amount of noise present always. The
Transmitted signal will always be the same whereas the received signal will change depending on what goes
through the metal detector.

B. Data Patterns for Various Objects
The Metal Detector was tested on various objects to prove its stability. The Transmitted and received signals
were captured and verified. The different data patterns for every object were observed. The objects taken into
consideration were mainly metals, and pickle to see the different variations in their data patterns. The data
pattern will remain in the same quadrant for every metal detector designed thus verifying the model. The ferrous
material will always be the 2nd and 4th quadrant whereas the non-ferrous materials will be in the remaining two
quadrants.

Fig.5. Brass Material Showing the Pattern in 1st and 3rd Quadrant
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Fig.6. Ferrous Material Showing the Pattern in 2nd and 4th Quadrant

Fig.7. SS Material Showing the Pattern in 1st and 3rd Quadrant
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Fig.8. Showing the scattered plot when there is nothing through
Metal detector showing the noise

Fig.9. Showing the scattered plot when the pure product is passed through
the metal detector.

Fig.10. Showing the scattered plot when the contaminated product is passed
through the metal detector

63 | P a g e

The objects tested on the metal detector were Stainless Steel, Brass, Iron and pickle of different sizes and
weights.

IV.CONCLUSION
The metal detector was studied and designed. Features such amplitude and phase were extracted through the real
and imaginary values from the ADC of the microcontroller. Hence, through these values we have studied
different data patterns of different objects showing and validating the model of metal detector.
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ABSTRACT
Understanding physician behaviour is always critical for marketers of pharmaceutical companies.. These days
different brands are in the field, increasing the size of the market. In this competition medical practitioner and
physician are the key customers for this industry. Thus they are the prime focus for the marketing strategy.
Product, price and promotion are the key ingredients where the marketing strategy revolves and pharmaceutical
companies are preparing marketing instruments to draw attention of physicians to prescribe their brands. In this
study, the researcher studied the factors influencing the prescription behavior of the physician. In the study, the
regression analysis has been used to conclude the results .Research is based on panel data and is of quantitative
in nature. Cluster sampling has been selected for the study. There are few factors which influence the behavior of
physician for prescription such as research molecule, brand prescription, promotional tools and drug samples.
Presciption is highly influenced on the way the salesperson promotes his brand. The main conclusion of this study
is that the factors such as drug sample, new research molecule and promotion tool have an influence of physician
prescription behavior.

Keywords: Brand prescription, Drug samples, Physician, Physician prescription behavior,
Promotional tools

I. INTRODUCTION
It is assessed that India’s $12 billion drug market is growing 14 percent annually and companies are hoping to triple
sales forces by 2020 to acquire this growing market as per figures given by government of India [1].
Likewise other business arena, the primary intent of pharmaceutical marketing is to enhance the prudence of the
organization while focusing the demand of the consumers. Different organizations provide various choice of brand
to their customers consistent with their needs. Whereas in pharmaceutical marketing the customer and people who
are the consumers falls in two distinctive classes [2]-[3].
In order to cure disease people often buy products but which brand people should buy is decided by the physician.
The marketing strategies are thus framed in order to influence the choice of physician to prescribe particular brand
to the consumer which is well served by the Medical representatives (MRs). The special methods are offered to
physician through the organization sales force. Unlike other commercial organization the products in
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pharmaceuticals are precise which requires sales promotion within framework and accurate technique for product
information with specialist who have better point to point information towards illness and equipment (WHO
Technical Report series, No. 722, 1985, p. 43).
The pharmaceutical enterprises spend around one third of their revenue on the marketing of the pharmaceutical
drugs. The MRs are the employees of the pharmaceutical companies who promote the various drugs of the doctors
to the physician. There is a relationship between MRs of the company and physicians. The promotion work is
mainly handled by the sales team of the company. The MR is the ones who meet doctors of their assigned territory
and generate revenue. Physician who met MRs frequently were like to prescribe medications that are not clinically
indicated [4] and to trust less on data from published research findings when a new medication becomes accessible
[4].
The Physician Prescription Behavior (PPB) depends on five factors:
1. New Research Molecules (NRM)
2. Brand prescription (BP)
3. Promotional Tools (PT)
4. Drugs sample (DS)
The objective of this paper is to study factors influencing the prescription behavior of the physician.

1.1 Previous Research
Theodorou et al., 2009 stated that clinical effectiveness is an important factor in prescription in Greece and Cyprus
[5]. The main source of drug information for physicians are peer reviewed medical journals, medical textbooks,
proceedings of conference and pharmaceutical sales representatives. Another research was conducted in Denmark
which conclude that price plays as an important dimension in prescribing drug and above all pharmaceutical
Industry, MRs highly influenced physician behavior [2
The complexity of interrelated factors influences Family Physicians (FPs) preference of drugs wherein CME
programmes and detailing proved not to be effective in effected the FPs [6].
Kotwani et al., 2010 explained the effect of MRs and deficient knowledge in physicians working in government
hospitals which led to prescribe antibiotics in Delhi [7].
Past studies have proved that the physicians’ prescribing behavior can be altered and multiple determinants are
involved in physicians’ decision to alter their prescribing habits. (Hartzema et al., 1983) established non medical
determinants as important determinants of total prescribing volume among physicians [8].
Girdharwal & Singh, 2007 investigated physician needs and wants from pharmaceutical company. The study
concluded that physicians have accepted internet as mode of information providing but they have not accepted it as
medium of communication and promotion of medicines. A medical representative is still considered by huge
majority as a better medium of communication and promotion by the physicians [9].
Pharmaceutical companies usually take drug sample as a marketing technique. There is little knowledge about how
availability of drug samples effect prescribing behavior of physician. In this research of self reported doctor
actions, abstaining price to the one was most effective motivator for the prescription behavior of physician to use
drug samples. The advantages of drug samples make physicians mind to review that they would prescribe or
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recommend medicine that is different from their medication choice [3]-[10] and the effect of drug samples in
prescribing behavior of physicians for therapy of hypertension. This research focused need for research to rule out
the impact of drug samples on prescribing habits [11]-[12]-[13].
The medical sales representative does many ethical activities from pharmaceutical enterprise to medical
practitioners. Small incentives like sponsor dinners, pens , writing pads , soaps, hand rubs , sponsorship to
conferences and some other activities performed by physicians. Some medical practitioners consider this gift as
unethical hindrance while prescribing treatments. A physician agrees that such activities by pharmaceutical
enterprises are their direct or indirect need for drug prescription [14]-[15].

.

The influence of propagative tools by pharma enterprises has great influence on prescribing behavior of physicians.
The general propagative tools are small gifts, sponsored CMEs etc. This has more impact than scientific
propagative tools for physicians contrast with consultant [16].Medical practitioner’s intent on gifts and other things
made available by the pharmaceutical enterprise for grant and sponsorship at the beginning of the careers [17].
Thomson et al. (1994) explored the attitudes of New Zealand general practitioners to pharmaceutical
representatives. The major finding of the study was that the provision of practical prescribing advice by
representatives and gifts relevant to medicine were seen as desirable activities by many respondents [18].

II. MATERIAL AND METHODS
2.1 Survey design
The study was a cross-sectional survey that used a 14 –item, 2 page, and anonymous, self –administered
questionnaire. The questionnaire was advanced based on literature review [19] and deliberation between two
authors (A, DK). The questionnaire sought attributes of the physicians and factors influencing their prescription
behavior. Pilot study on 30 respondents was done to check its reliability and validity.
Characteristics of the respondents. We asked questions regarding sex, years in practice, specialty, type of
organization, family income, education/training, use of personal computers.
Factors influencing prescription behavior.

Questions were asked regarding the factors which influence

prescription behavior. The factors are new research molecule, personal gifts, brand prescription and drug samples.
Prescribing behaviors. Physicians were asked about ten questions relating to prescribing behavior.

2.2 Survey Sample
The target population was physicians who are practicing government hospitals in India. Random sampling was not
possible in our case because lack of full data of all the physicians in India. We included Government hospitals of
Chandigarh which are PGIMER, Government Muti specialty hospital
Sector 16, Government medical college and hospital sector 32 and Civil Hospital 22 and other hospitals in
Chandigarh and Mohali. We have not included the physicians who were retired, on leave or working in
Administrative roles. The sample size was 470 respondents.
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2.3 Survey Administration
The survey was administered from April to August 2016. On the top of the questionnaire, the purpose of the study
was given. The questionnaire was included in the study only when it was returned by deadline (August 30, 2016).
The data was entered side by side into Microsoft Excel.

2.4 Statistical Analysis
Regression analysis and factor analysis were selected to find out solutions of objectives of research. The
relationship between dependent and independent variables was found out by statistical tool known as regression
technique. In the research, impact of different factors on physician prescription behavior was presented. Scientific
package for the Social Sciences (SPSS) Software was used to find out the relationship between dependent and
dependent variable.

2.5 Model Equation
PPB= α + β1 NRM + β2 BP + β3 PT + β4 DS e
Here, the PPB stands for physician prescription behavior, NRM stands for new research molecules which are
introduced for first time in India, BP stands for branded drugs, PT stands for promotional tools which is gifts, DS
stands for drug samples given by MRs to physicians during their sales meeting with doctor and e stands for error
term.

2.6 Model Hypothesis
H0 1: New research molecule is significant to physician prescription behavior.
H0 2: Branded prescription behavior is significant to physician prescription behavior.
H0 3: Promotion tool is significant to physician prescription behavior.
H0 4: Drug sample is significant to physician prescription behavior.
Here, the PPB stands for physician prescription behavior, NRM stands for new research molecules which are
introduced for first time in India, BP stands for branded

III. RESULTS AND DISCUSSION
Table I: Model summary for dependent variable and independent variable
Std. Error of
Model
3

R

R Square
.316c

.100

Adjusted R Square

the Estimate
.094

.48246

Source: Results of Regression analysis using SPSS
c. Predictors: (Constant), DS, NRM, PT
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As per above Table I, it is concluded that R shows that relationship exist in the selected variables. R square shows
the degree of change occurs in dependent variable with impact of independent variable and so adjusted R square
i.e. 0.94 depicts magnitude of the relationship.
.
Table II : ANOVAc for dependent and independent variable
Model
3

Sum of Squares
Regression

df

Mean Square

12.004

3

4.001

Residual

108.471

466

.233

Total

120.474

469

F

Sig.

17.189

.000d

Source: Results of Regression analysis using SPSS
Table II depicts that model is significant because sig value is < 0.05.

Table III: Values of coefficients for independent variables
Standardized
Unstandardized Coefficients
Model
3

B

(Constant)
Drug samples
New Research
Molecule
Promotional tool

Coefficients

Std. Error

Beta

2.559

.089

.075

.018

.092
.043

t

Sig.

28.823

.000

.191

4.219

.000

.019

.207

4.705

.000

.018

.108

2.384

.018

Source: Results of Regression analysis using SPSS

The value of t stats in Table III. represents the significantly difference to its variables or to its variable in the model.
Table IV : Value of Excluded Variablesa
Beta
Model
3

In
Brand prescription

.078d

t

Sig.

1.73
7

.083

Partial

Collinearity Statistics

Correlation

Tolerance

.080

.966

a. Dependent Variable: PPB
d. Predictors in the Model: (Constant), DS, NRM, PT

Source: Results of Regression analysis using SPSS
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Value of drug sample, new research molecule and promotional tool are below 0.05, which shows that every
variable has a significant impact on physician prescription behavior. However as per Table IV, the figure of brand
prescription is more than 0.05 which shows that this variable has no effect on physician prescription behavior.

IV. IMPLICATIONS AND CONCLUSIONS
The focus of research is to find out when physician prescribe a medicine, whether the factors like new research
molecule (NRM), branded prescription (BP), and Promotional tool (PT) or Drug sample (DS) influence his
prescribing behavior. The independent variables in the study are new research molecule (NRM), brand
prescription, promotional tools and Drug sample. The dependent variable in the study is physician prescription
behavior. The sample size of the study was 470 respondents. Regression technique was used to find out the
influence of factors on physician behavior. The study concluded that drug samples, new research molecule and
drug samples effect the physician prescription behavior. Brand prescription has no effect of physician behavior.
The reason of such result is that Brand prescription is much costlier than the generic products so it has less
influence on physician prescription behavior.The sample size of the study was small and study was limited to small
geographical area. The study does not include the factors like personality of MR and peer group advice on the
physician prescribing behavior. The study of this factor could provide a wider outlook of the study. However, these
are the areas which can be taken for further research.
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ABSTRACT
Energy is an essential ingredient in all human activities; it progressed with human history and development of
society. Classification of energy sources is non-renewable or not sustainable like natural gas, oil, coal and
nuclear and sustainable or potentially renewable like wood and bio fuel, non-deployable like wind, solar,
hydroelectric and geothermal. India is sanctified with an immense amount of renewable energy resources and
wind energy is one of the promising sources for energy supply option. This paper presents the current status,
potential of wind energy, and different support program adopted by government to promote power generation
from wind in India.

Keywords: Wind energy; wind power, potential, installed capacity, scheme, and generation.

I. INTRODUCTION
The actions of human beings have led to deterioration of resources on the earth in less than two centuries of
industrial revolution. However, world relies mostly on fossil fuels, the adverse effect of climate change effect
like global warming, temperature rise, rising sea level, extinction of species led to the need for alternate energy
sources. World consumes 23.5 million GWh approximately in a year. The primary energy consumption in India
is the third biggest after China and USA surpassing Japan and Russia with a global share of 5.3% in the world’s
power sector. It is predicted to be the second largest contributor in global energy demand by 2035 accounting
for 18% of the rise in global energy consumption. India has an installed capacity of 320 GW and power sector
has a growth rate of 9.88%. Renewable power plants constituted 30% of total installed capacity and non
renewable power plants constituted the remaining 70%. India’s CO2 emissions in 2016 continued to increase by
6.24% to about 2.25 billion tonnes making it the third largest CO2 emitting country [1].
In 2016 amount of CO2 emissions avoided by wind power globally was 608 million tones. Developing countries
can play a vital role by emphasizing on renewable energy for reducing the sudden climate change. Through
Intended Nationally Determined Contribution (INDC) Government of India has committed to slash carbon
emission intensity of its GDP at a particular point by 33-35% by 2030, from the 2005 levels and by 2030
generate 40% of its power from non fossil fuels. To meet the target of INDC a target of 175 GW Renewable
power by 2022 will be achieved. This includes 100 GW of solar capacity, 60 GW of wind capacity, 10 GW of
biogas and 5 GW from small hydro projects taking into account share of renewable energy to the total installed
capacity.
Renewable energy with no fuel cost is a growing component of electricity grids around the world due to its
contributions to long terms energy security, energy system de-carbonization and expansion of energy access to
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new energy consumers in the developing world. Wind and solar generation both experience intermittency, a
combination of non controllable variability, partial unpredictable and depend on resources that are location
dependent because the presence of wind and sunlight are both temporarily and spatially outside human control.
There are huge benefits in moving away from oil. Integrating wind and solar generation resources into the
electricity grid involves managing other controllable operations that may affect many other parts of grid. Also,
grid operators must track loads demand for electricity on the consumption side of the grid to ensure that
generation matches load at all times. Reliable electricity supply is continually becoming more and more
essential for society and blackouts are becoming more and more costly whenever they occur.

II. BACKGROUND IN WIND POWER
India is blessed with an immense amount of wind potential with an estimated potential of 102.77 GW with a
contribution of 14% in the global wind scenario by the end of 2016. For reducing the impact of CO2 emissions
on the environment green technologies are developed of which wind power is the most promising growing
sector. Wind exists everywhere on earth and with considerable energy density. Windmills were first used in
Persian 2,800 years ago. The concept of windmills reached Europe through the crusaders. Windmills first
appeared in England in AD 1137 [11]. Renewable energy sector in India has made remarkable progress growing
from 3.3% (2002) of the total generation capacity to 15% (2017), of this about two third is from wind and the
balance is from small hydro, solar biomass and waste to energy and other sources. In India in the last two
decades the hub height (80-120m) and rotor diameter (25-80m) of wind projects have increases fourfold and the
average wind turbine generator rating increased almost tenfold. Wind farm plant load factor now range from 2050 % for onshore and 30-45 % for offshore sites. India presents a reliable, well diversified, fast growing and
profitable market opportunity for renewable energy. India seeks to tap its long coastline of 7,600 km for
offshore wind, but current candidates are the western coast of Gujarat and Southern tip from Rameshwaram to
Kanyakumari in Tamil Nadu.
Renewable Energy (RE) has become an important part of electrical generation in many countries and its
importance is continuing to increase. The amount of renewable generation in particular wind and solar is
growing rapidly and their capacities are growing in size and complexity. To integrate large amounts of RE
power plants successfully, a number of issues need to be addressed, including design and operation of the power
system, grid infrastructure issues and grid connection of RE power. To investigate the effects of RE on the grid,
detailed simulation exercise of power system dynamics is a must.
For the first time in four decades, despite rising energy use global carbon emissions associated with energy
consumption remained stable in 2016.Whereas previous emissions decreases was associated with downturns in
the global economy, the carbon stabilization in 2016 has been attributed to increased penetration of renewable
energy and improvements in energy efficiency.
There is rising awareness worldwide that renewable energy and energy efficiency are critical not only for
addressing climate change, but also for creating new economic opportunities, and for providing energy access to
the billions of people still living without modern energy services. For rural electrification programmes
renewable are vital elements in many countries, and dozens of international actors were involved in advancing
energy access through renewable during 2014.
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Wind energy advantages are clean environment, unlimited supply perennial, zero Green House Gas (GHG)
emission, decentralization, enables rural/ island electrification, create employment opportunities, social
development etc. Wind energy is gaining importance throughout the world, currently five countries – Germany,
USA, Denmark, India and Spain concentrates more than 83% of worldwide wind energy capacity in their
countries. India is the fourth largest country in terms of total installed capacity of wind power, with large
reserves of untapped potential that spells out a great opportunity for this sector to grow exponentially. As per
result statistics wind energy generated has grown at a rate of more than 30% over the past decade, an increase of
200 GW in the past 5 years and cumulative global installed capacity has reached 487 GW at February 2017.
Around 17-19% global electricity would be supplied by wind power in 2030.
It is clear that wind will play a leading role in decarbonisation and is now a mainstream source of energy supply.
India is the second largest wind market in Asia. Total grid connected renewable energy installations in the
country reached 50018 MW. Thus, 2015 was a big year for the big markets, China, U.S., Germany and Brazil of
which all set new records in wind energy generation. India set a new national record with 3612 MW of new
installations in the year 2015. In 2016 India added 3472 MW bringing the Country’s total to 29151 MW as on
March 2017 [5, 6].

III. WIND POWER MARKET
Following are the key observations of Wind Power Market.
 In 2016, over 54 GW was added bringing the global to around 487 GW as compared to 11.5 GW in 2005
(as shown in fig. 1). It was another record year for wind power which added more capacity than any other
renewable technology despite policy uncertainty in key markets. Around 85 countries had seen commercial
wind activity by the end of 2014, 74 had more than 10 MW of capacity in operation and 24 had more than
1GW [7].

Figure 1 Wind Power Global Capacity 2005-2016
 Since 2009, for the first time the majority of new capacity was installed in the OECD (Organization for
Economic Co-operation and Development) due largely to the United States. Developing and emerging
economies are moving firmly into the mainstream however, China and United States together accounted for
nearly 70% of the global market in 2014 followed distantly by Germany, India and the United Kingdom.
Others in the top 10 for capacity added were Italy, Brazil and Canada.
 Asia is the world’s largest regional wind power with an overall total installed capacity of 175.8 GW [8].
 China maintained its top position in 2015 by adding 30.8 GW of new wind power capacity to the grid which
is the highest annual number for any country.
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Figure 2 Annual & Global cumulative offshore wind capacity
Atleast 870,000 small scale turbines or more than 755 MW were operating worldwide at the end of 2013 and
during 2014 another 255 MW were added. Figure 2 shows the annual and global cumulative offshore wind
capacity.
The Ministry has adopted plans to carry out realistic assessment of wind resource in North Eastern
region by installing 200 wind monitoring station ranging from 50 m to 80 m height. The Figure below shows
the 50 m wind monitoring station installed at Rombagre, Meghalaya.

Figure: 3 Wind monitoring station installed at Rombarg, Meghalaya
Wind energy continues to dominate renewable energy industry in India. The Indian government in 12

th

five

year plan (2012-2017) has planned to add 15,000 MW of wind power in this period. During the year
2013-14 the 2079 MW wind power projects were commissioned and 24 billion units power was generated from
wind power projects [9].

Figure 4 Cumulative and year wise wind power installed capacity (MW)
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During the 2015-2016, four 50 m level wind monitoring station were commissioned in the region, so far
52 monitoring stations have been installed at 20 m, 25 m and 50 m level to carry out an assessment of
wind resource available in the region with the joint efforts of NIWE and state nodal agencies.

IV.WIND POWER INDUSTRY
The target mandated by National Action Plan on Climate Change (NAPCC) envisages major contribution of
Renewable Energy, especially from wind to the tune of as much as 50 GW by 2020. The wind power generation
capacity in India as per the official estimation by National Institute of Wind Energy (NIWE) which is based on
the Ministry of New & Renewable Energy (MNRE) funded long term wind resource measurement programme,
is 49.13 GW. One should notice that the declared potential is based on measured wind data in various heights in
different locations in India ranging from 20 m mast to 50 m mast [3, 4].
Since April 2011, to enable wind power projects in area having low or moderate wind power potential using
wind turbines of higher hub heights in the range of 80-120 meter with modern technologies are in progress, for
harnessing low wind region with the capacity of 200 watt per sq. m. with 2% area of land availability in
potential areas for setting up wind farms at 9MW/Sq. km.
Addition of 30,000 MW of renewable energy power with as much as 20,000 MW by wind alone has been
envisaged in the 12th five year plan (2012-2017). With such phenomenal growth, the wind sector is sure to meet
the target set by NAPCC, in India. By way of having 21% of all worlds CDM projects which is 72 %. India
ranks second in the world.
Under both the 10th Plan (2002-2007) and 11th Plan (2007-2012) periods wind energy has met and often
exceeded the targets set for it. The target set was of 1,500 MW whereas the actual installations were 5,427 MW
during the 10th Plan and similarly during the 11th Plan period the revised target was for 9,000 MW and the actual
installation were much higher at 10,260 MW. The report of the sub-group for wind power development
appointed by the Ministry of New and Renewable Energy to develop the approach paper for the 12 th Plan period
(April 2012 to March 2017) fixed a reference target of 15,000MW in new capacity additions, and aspirational
target of 25,000 MW. Importantly, the report recommends the continuation of the Generation Based Incentive
Scheme (GBIS) during the 12th Plan period. The report also prioritized the issue of transmission, which was a
weak link in the value chain until now.

4.1 Offshore wind power status in India
The initial assessment and wind resource data collected along the coastline of Rameshwaram and Kanyakumari
in Tamil Nadu and Gujarat Coast have shown a promising potential for the development of offshore
wind power. A preliminary measurement suggests a possible potential to establish around 1 GW capacity
wind farm along the coastline of Rameshwaram and Kanyakumari in Tamil Nadu. To exploit the
resources from the offshore there are two important maritime areas where offshore wind farm can be deployed:
 Indian territorial waters, approximately up to 12 nautical miles (nm) from the baseline
 Beyond 12 nm and 200 nm (Exclusive Economic Zone) [10]
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V.WIND POWER SUPPORT PROGRAM IN INDIA
A financial outlay of $44.79 million has been expensed in R&D in wind energy sector by the government
in 11

th

Plan. In 12

th

five-year plan period (2012-2017) government has approved an outlay of $539 million

for New and Renewable Energy Programmes, which is almost 3 times that for 11th five-year plan period.
In April 2012, the accelerated depreciation of 80% (AD) and the generation-based incentive (GBI) of INR
500/MWh (EUR 5.9/MWh) both were closed. The GBI scheme was restarted by the government in late
2013. The Indian government is fully supportive and providing incentives, duty free import and
acceleration depreciation to all the investors including private investors in wind energy sector. The various
state government and central government agency are providing banking facilities, capital subsidy and
electricity tax exemption. The government has come up with some schemes they are as follows [14]:
A. Generation Based Scheme: This scheme was stopped in April 2012, but later on in 2013 it was extended
upto March 2017 in revised form. Under the scheme, a GBI will be provided to wind electricity producers
@ Rs. 0.50 per unit of electricity fed into the grid for a period not less than 4 years and a maximum period of
10 years with a cap of Rs. 100 Lakhs per MW. The total disbursement in a year will not exceed one fourth of
the maximum limit of the incentive i.e. Rs. 25.00 Lakhs per MW during first four years. The GBI scheme is
applicable for entire 12

th

plan period having a target of 15,000 MW. This scheme is available for wind

turbines commissioned on or after 01.04.2012 and for entire 12

th

plan period. In this scheme all wind power

producers are required to register themselves with IREDA. The incentive is over and above the tariff that may
be approved by the State Electricity Regulatory Commissions (SERC’s) in various states [2]. The Figure 5
shows the fund released by the government for the wind power program under Generation Based Scheme.

Figure 5 Fund released for wind power programme under GBI scheme [9]

77 | P a g e

B. State Wise Tariff for Wind Power: The State Electricity Regulatory Commission (SERC) has
announced different tariffs for the purchase of power from wind power projects in different states.

C. Renewable Energy Certificate Scheme: It began in February 2011 and about 10.12 millions RECs had
been issued by the REC registry as of March 2014. Almost 52% of total capacity of4470 MW accounts for wind
power under REC registry. The issuance fee of an REC has been reduced from INR 10 to INR 4 per certificate
by the Central Electricity Regulatory Commission (CERC). The new fee is effective from 1 April 2014.[12, 13]

D. National Wind Energy Mission: The government is planning to initiate a National Wind Energy
Mission (NWEM) sometime in 2014. This mission includes the promotion of onshore as well as offshore wind
power generation and small wind turbine systems (<100 kW). This mission will encourage and enhance
development in wind sector. The government of India is targeting to have a generating capacity of 100 GW by
2022 through this mission. In budget 2014-2015 the government provided full exemption of Special Additional
Duty of 4 % of various part and material necessary for manufacturing wind-operated generators, and also
increased the clean energy cess from INR 50 to INR 100 per tonne for promoting and financing. The continuous
requests of various stakeholders forced the government to restore the Accelerated Depreciation (AD) scheme to
attract investment in wind energy projects. Additionally government with an aim to attract wind power
component manufacturing industry, offered concession on Basic Customs Duty from 5% to 10% of forged steel
rings used in the production of bearing of wind-operated generators. The Excise duty was brought down from
12% to Nil on forged steel rings used in the manufacture of bearings of wind-operated electricity generators
[15].

VI. MEASURES TO INCREASE WIND PENETRATION
1. Resource assessment: The correct assessment of wind resource potential, sustainability of the project
8

5

over the designed life time, project feasibility will indirectly boost the energy generation through
wind. It is required to make sure the quality of the data recorded at a particular site. The new
commercially available remote sensing instrument such as Sonic Detection and Ranging (SODAR) and
Light Detection and Ranging (LiDAR) can play a vital role in accurate assessment of wind resources at
higher heights.
9

2. Repowering and intercropping: The project developer may opt for intercropping and repowering of
wind turbine based on the improved wind turbine technology which may increase the annual energy
production from old wind farm.

6

1

3. Grid integration:

The electricity regulatory commission order should

strengthening of grid connectivity and evacuation arrangement.

be

strictly followed for the

An accredited certifying authority

should certify all wind turbines for the compliance of grid regulation including power quality, low voltage
ride, active/reactive power control and other requirement as regulations and standards.
4. Hybridization: The use of hybrid technologies (linking wind energy with other renewable and
storage technologies) in line with the policy issued by the state/central government may result in
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reduced intermittency and efficient utilization of transmission infrastructure and may also increase capacity
utilization factor.

3

2

5. Offshore development: The successful development of offshore wind power technology would increase
the share of wind energy to a larger extent in total renewable energy capacity of the country. The
regulatory authorities should formulate policy framework and support program in manner that it should
attract investors, academician, research personal and public sectors.

0
7

3

6. Metering and real time monitoring: It is necessary to focus on net metering policy and real time
monitoring to encourage and attract the local population to adopt renewable energy technology. The
installation of Availability Based Tariff (ABT) meter with telecommunication facility at substation
can play a major role in accurate metering. The vital grid parameters on real time basis should be
prudently send to state/regional load center.
7. Flexible rules and regulations: The flexibility in rules and regulations (land clearance, different state
tariffs, different state laws and regulations, minor disputes, legal proceedings) will impart positive
effect in the development of wind farm projects and will encourage the deployment of wind power
projects.

VII.CONCLUSION
By installing wind turbines carbon footprint has been reduced to an enormous amount. India has been leading in
the fourth place in terms of wind energy generation as compared to fifth in 2014. The latest development is the
88.4 m, 8 MW nominal capacity and 180 m rotor diameter for offshore wind applications. Wind power is a
main pillar of tomorrow’s energy supply in India. It generates clean and environmental-friendly
electricity, creates jobs and reduces risks on several levels comparatively from other unconventional source of
energy. It still affects animals and human life, such as noise and visual impacts. The increasing energy demand
cannot be fulfilled much longer by fossil fuel, alternative fuels are required to limit the probability of
collapsing of climate, spreading of war for natural resources and to meet the energy demand. India’s growing
energy demand results in the enhancement and development of renewable energy. There is a huge potential
to generate energy from renewable sources like solar and wind. India has an immense potential of wind
energy too, but there is still some barriers in wind power development in the country.

6

19

India has a lot to learn from European countries to make the country self dependent and self sufficient to
fulfill unending desire for energy. Various researchers have concluded that cost of production of wind power
decreases with increase in size of wind turbine, hence it is important to develop technologically superior and
efficient wind turbines to minimize cost of wind power. While most of the development has been
concentrated on onshore, offshore wind power is comparatively new sector which require needful attention,
testing and its specific machines need further development. The government of India is actively promoting,
participating and launching new policies in wind energy sector to encourage investor. China is a leading
producer of wind power in Asia due to its renewable energy law and in short India will have to
improve technology,

supportive

policies

towards wind power

and

proper

understanding between

producers and investors to become the leader in wind energy generation.
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ABSTRACT
The system “SMART PARKING FOR SMART CITIES” provides a remote facility to a user to find a parking slot
for a vehicle. Finding a parking lot in most of the metro cities is a tedious job which consumes lot of time and
wastage of fuel. This system will help to book a parking slot within a certain distance with the help of a mobile
device. Also this will help to save time, fuel & regulate traffic congestion. The system includes setup module
which will describe the identification and registration as the sub modules, which checks slot status . A
prototype of parking system is designed with interfacing of PIC with sensors and web server. The proposed
system also come with offline facility for user without android cellphones. With thesuccessful implementation
time looking for an empty parking space that are caused by inefficient parking will be significantly reduced.

Keywords : PIC microcontroller, Ultrasonic Sensors, Wireless Sensor Networks.
I. INTRODUCTION
This document specifies the requirements for the production and design of the Street parking for the Google
Android operating system. The app includea efficient street parking search, empty slots. The user interface will
be easy to use and allow the user to go in-between games with ease. It will use the cell phone operating system
Android, which is on a lot of cell phones today. The android operating system uses a market place to sell
applications for the phone.
Web application combines geographic data and parking space information with user location, social networks
and other data sources in order to let its users conveniently find parking, and related value-add services, when
coming to work or driving into town. Application has a particular focus on gathering space availability data
about car parks through crowd sourcing from the inputs of its users. In the deliverable,we describe the
envisioned functionality of the application, from which we extract the requirements on the mobile app, on the
Web application, and on the back-end system. We also analyze the data sources that will fuel the first prototype
of the application.

II. SMART PARKING SYSTEM
2.1 System Description
The proposed system comprises two different subsystems
 Online System
 Offline System
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2.1.1 Online System
In this system we provide the facility to the user to park their vehicles within minimum time which will
directly help to save the fuel cost and times. First of all user need to register itself on mobile application through
the mobile number. Then application will shows the nearby parking areas within specific range by using GPS
system. Then user choose the appropriate parking area for their vehicles, that time system will give some buffer
time to the user for reaching to that particular parking area. The OTP is generated to verify the valid user and the
OTP will remain valid for the specific time. When the user reach on the gate then the vendor will verify the user
through OTP, if OTP is found valid then vendor allocate the parking slot to the user else for invalid user the
parking slot will be not allocated.
The vendor will receive the continuous status about the parking slot which will be detected by using sensors
through the sensor based detection system. Another system is designed for the user who do not have smart
phones and active internet connection. In the offline system user need to send the specific formatted message to
the particular number then he will receive parking areas near by the user according to their rating.
Google Location Service
This will provide a GUI using GPS and google map display to user’s mobile screen through which the user can
find the nearby parking areas and proceed for reserving a parking slot.
Application server
Through this server user interacts with the system through internet, this server provides the parking details and
also their available parking slots.
Server Database
This is the main central database server where all the information about parking areas, available parking slots,
reserved slots etc is stored and also updated simultaneously.User will interact with this server through internet
and the information will be automatically updated to the selected vendor server.
Parking Owner
This is the owner(vendor) side where allocation and deallocation of the parking slot is done and updates are
provided to central database. The continuous serial communication is done through sensors for continuous
updates.
Hardware communication
The ultrasonic sensors are connected to vendor server through PIC micro-controller which allows continuous
monitoring of the parking slot and provide updates instantly to vendor.
2.1.2 Offline System
This system will also come up with offline facility which is irrespective of anyone registration required. The
user needs only to type a specific formatted message into the message box and send it to a provided number.
Then server gives the feedback to user about the parking space details with respective address provided by the
user. The guaranteed slot booking is not available in the offline facility

2.2 Algorithm
The k-nearest neighbours algorithm(k-NN) is a non-parametric method used for classification and regression.
In both cases, the input consist of the k-closest training examples in the features space. k-NN is a type of
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instance-based learning, or lazy learning, where the function is only approximated locally and all computation is
deferred until classification. The k-NN algorithm is among the simplest of all machine learning algorithms.
There are various alternatives to k-NN algorithm such as Haversine Algorithm, Hamming Distance Algorithm
etc. But these algorithms have difficulties while operating on large training data set. So to overcome this
problem we have used k-NN algorithm which is quite effective on large data sets and also a simplest distance
measuring algorithms.
Require : Nearest neighbours, Threshold Distance
Procedure STARTUP
Determine parameter k = number of nearest neighbours.
end procedure
procedure CALCULATE
Calculate the distance between the query-instance and all the training samples.
distance=∑i=1N(ai−bi)2=(a−b)⋅(a−b)
Sort the distance and determine nearest neighbours based on the kth minimum distance.
end procedure
procedure DISTANCE
Gather the category ‘V’ of the nearest neighbours.
Use simple majority of the category of nearest neighbors as the prediction value of the query instance.
end procedure

2.3 Hardware Specification
2.3.1

PICmicrocontroller

PIC is a family ofmicrocontrollersmade by Microchip Technology, derived from the PIC1650, originally
developed by Instrument’s Microelectronics Division. The name PIC initially referred to Peripheral Interface
Controller.
 Small instruction set to learn
 RISC architecture
 Built-in oscillator with selectable speeds
 Easy entry level, in-circuit programming plus in-circuit debugging PIC kit units available for less than $50
 Inexpensive microcontrollers
 Wide range of interfaces including I²C, SPI, USB, USART, A/D, Programmable comparators, PWM,
LIN, CAN, PSP, and Ethernet[21]
 Availability of processors in DIL package make them easy to handle for hobby use.

2.3.2 Ultrasonic Sensors
Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contactmeasurement function, the ranging
accuracy can reach to 3mm. The modulesincludes ultrasonic transmitters, receiver and control circuit. The basic
principleof work:
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(1) Using IO trigger for at least 10us high level signal,
(2) The Module automatically sends eight 40 kHz and detect whether there is apulse signal back.
(3) IF the signal back, through high level, time of high output IO duration isthe time from sending ultrasonic to
returning.
Test distance = (high level time×velocity of sound (340M/S) / 2,
2.3.3 LCD DISPLAY (16 x 16)
• 5 x 8 dots with cursor
• Built-in controller (KS 0066 or Equivalent)
• + 5V power supply (Also available for + 3V)
• 1/16 duty cycle
• B/L to be driven by pin 1, pin 2 or pin 15, pin 16 or A.K (LED)
• N.V. optional for + 3V power supply

2.4 System Features
Detect occupancy status of each individual space in a multilevel parking lot.This means that there will be
continuous monitoring of the parking through a hardware device and the status will be automatically updated to
the vendor as well as the user.
Parking monitoring and management software to coordinate and operate the various features.This will help in
providing the accurate available slots for online users and also useful for vendor for calculating the total time
taken by the user for parking his vehicle and display the amount to be paid.
The mobile user should be able to access parking information for any location. This information is provided in
form of maps showing colored streets. The mobile user should be able to choose between three views namely
area view, block view and street view. The mobile user will also be able to select one particular parking space
and obtain the routing information for that selection.
The offline facility is also provided for the user in case if android phone or internet is not available at that
moment. In this the user can only view the list of the available parking slots.

2.5 System Architecture
To develop the Smart Parking System architecture several pieces of equipment are required: ultrasonic sensors,
LCD indicators, microcontrollers,

and management software. The ultrasonic detector transmits its status

message through a cable to the PIC micro controller , which collects and forwards the information to the central
control unit (CCU) through cables. The CCU processes the data and sends commands to the vendors wed
application and LED panel. The CCU is the middle layer of SPS and is responsible for controlling the ultrasonic
detectors. The CCU is responsible for the collection of parking space information and for processing data for the
whole parking lot. The CCU transmits commands to the LED display board to update the parking space
information. Simultaneously, collected data can be saved in the parking lot server’s database which will allow a
supervisor to monitor, manage and control parking lot information.
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III. LITERATURE SURVEY
 Smart Parking: Parking Occupancy Monitoring and Visualization System for Smart Cities. By Robin Grodi,
Danda B. Rawat, Fernando Rios-Gutierrez (Georgia Southern University Sattesboro, GA 30460, USA)
Using a Wireless Sensor Network (WSN), parking spot statuses (occupied or idle) are detected and
transmitted to a database. This system should provide users with near instantaneous updates of available
parking spots while the WSN allows for flexibility of sensor placement.

 iParker—A New Smart Car-Parking System Based on Dynamic Resource Allocation and Pricing ( Amir O.
Kotb, Yao-Chun Shen, Xu Zhu,Senior Member, IEEE and Yi Huang, Senior Member, IEEE )
Allocation and dealloction of parking and pricing .The new system is based on mathematical modeling using
mixed-integer linear programming (MILP) with the objective of minimizing the total monetary cost for the
drivers and maximizing the utilization of parking resources.

 IoT Smart Parking System for Reducing Green House Gas Emission ( PrabhuRamaswamy Enterprise
Architect Cognizant Technology Solutions Limited Chennai, INDIA.)
This paper describes solution to smart parking system using Internet of Things (IoT) to override parking
hazards and explains how does it helps to minimize emitting greenhouse gases. IoT enables smart parking
system using the system of interconnected Raspberry Pi, Distance Sensor, Pi Camera devices together. This
hardware reacts to one another collects data and transmits to cloud storage. IOT technology is used to find
various parking places (vendor &government ) location accurately.

IV.RESULT
The prototype was successfully implemented using PIC 16F877X connected with Ultrasonic sensors. These
sensors were able to establish connection with the micro controller that was connected to anapplication
server.This server provided Internet connection and allowed thesensors to report their status to the remote
MySQL database.The webserver was set up and able to provide liveupdates to end users with a refresh rate of 3
seconds. With this working prototype, we are able to see that this system iscapable of working and is able to be
scaled up to an amountequal to the limit of the local gateway. This web server is able to be accessed by any
device capable of internet browsing.
Benefit Analysis: On average, adriver attending a high demand event or crowded parking lotsspends an average
of ten minutes looking for an empty space.
There are over 10 thousands cars on-campus and over 20thousand cars during sports (football) or artistic events
lookingfor parking. With these calculations, if each vehicle has totravel half-mile (let us say) extra distance
while searching for aparking spot, 10k vehicles would spend over Rs. 32568 extra in fuel
and emit 1842 kilograms of CO2 (if car size is average) and2567.50 kilograms of CO2 (if truck size is light duty
whichare commonly used during sports event such as cricket game).For the same number of vehicles the
manhour wasted lookingfor a space is about 1667 hours. These numbers would be even
higher for higher number of vehicles and for extra miles ortravel time. Thus, proposed smart parking systems
results in asustainable parking systems using wireless sensor technologyand networking parking spot statuses
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are reported in real-timeand show the information to the people who are looking forthe empty parking space.
Thus, smart parking system helpsto reduce fuel consumption, carbon dioxide emission, saveparking search time
for the commuters, and reduce traffic jamsassociated with parking search.

V. FIGURES AND TABLES

Fig.PIC micro-controller

Flash Program Memory (14-bits)

8K

Data Memory (bytes)

368

EEPROM Data Memory (bytes)

256

Interrupts

15

I/o Ports

Ports A,B,C,D,E

Serial Communications

MSSP, USART

Parallel Slave Port

Yes

10-bit Analog-to-Digital Module

8 input channels

Packages

40-pin PDIP
44-pin PLCC
44-pin TQFP
44-pin QFN
Fig. PIC Specification Table
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Vcc Trig Echo Gnd

Fig. Ultrasonic Sensor
Working Voltage

DC 5V

Working Current

15mA

Working Frequency

40Hz

Max Range

10m

Min Range

2cm

Measuring Angle

15 degree

Trigger Input Signal

10us TTL pulse

Echo Output Signal

Input TTL lever signal and the range in
Proportion

Dimensions

45*20*15mm

Fig. Ultrasonic Sensor Specification Table

Fig. LCD Display(16x16)

Fig.Parking SystemStructure

87 | P a g e

Fig: k-Nearest Neighbour

VI. CONCLUSION
The main contribution of this study is to introduce the most significant parking problem i.e., finding an empty
space — and propose a solution. Ultrasonic sensors can be used both for parking space detection and improper
parking detection. The proposed architecture for a parking detection system would decrease searching time for
vacant spaces and reduce instances of single cars improperly parking across two spaces. Future research might
examine car park booking procedures and optimization of sensor usage. Cost effectiveness and marketing could
be studied as well.This system can be expandedin future by increasing the distance limit for searching parking
slot.Capability of system can also be increased by tracking that the correct vehicle is parked into the provided
parking slot.

VII. ACKNOWLEDGEMENT
We owe a great many thanks and take this valuable opportunity to profound gratitude towards RSCOE for
providing a valuable platform and engouraged us during preparation of this paper.

REFERENCES
[1] Smart Parking: Parking Occupancy Monitoring and Visualization System for Smart Cities. By Robin Grodi,
Danda B. Rawat, Fernando Rios-Gutierrez (Georgia SouthernUniversity Sattesboro, GA 30460, USA)
[2] iParker—A New Smart Car-Parking System Based on Dynamic Resource Allocation and Pricing ( Amir O.
Kotb, Yao-Chun Shen, Xu Zhu,Senior Member, IEEE and Yi Huang, Senior Member, IEEE )
[3] IoT Smart Parking System for Reducing Green House Gas Emission ( PrabhuRamaswamy Enterprise
Architect Cognizant Technology Solutions Limited Chennai, INDIA.)

88 | P a g e

THE SOCIO-ECONOMIC AND POLITICAL
IMPLICATIONS OF GREEN REVOLUTION
ON PUNJAB
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ABSTRACT
The Green Revolution was a period of technological advancement in agriculture between 1943 and the late
1970s. Many developing countries like India were exposed to the ideologies of the Green Revolution and it was
having a great success in many nations for the increased production of grains due to new irrigation techniques,
fertilizers and seed technology. The Green Revolution, beginning in India around the mid-sixties and involving
the use of high yielding variety of seeds, chemical inputs and irrigation has also aroused a lot of academic
interest in terms of its social, economic and political implications. The Green Revolution in Haryana has
achieved much progress in agricultural productivity but on the other side it had also impact the society,
economy and polity of the state. The increase in the cost of cultivation due to rising expenditure on irrigation,
fertilizers, land reclamation and pesticides made the farmers feel victimized due to erosion in profits. The
depleted water resources due to tube well irrigation created refusal to share river waters caused political
problems in Punjab. So, the main emphasis of this research study is to delineate the past and present situation
of the impact of Green Revolution on the socio-economic and political aspects of Punjab.

Keywords: Fertilizers, Green Revolution, Political, Punjab, Socio-Economic

I.INTRODUCTION
Punjab is bestowed with diverse Agro-climatic resources which have massive potential for rich harvest of
agricultural produce. However, at the time of independence, we were facing acute shortage of cereals and other
agricultural products due to legacy of bad agricultural policies of British Government. In the backdrop of the
food crisis that gripped India in the 1960s, the Government of India initiated the „Green Revolution‟ program.
This was an attempt to become self-sufficient in production of food grains. Traditional farming methods gave
way to farming with high-yield seeds, fertilizers, and pesticides. The Green Revolution nearly quadrupled the
production of rice and wheat, transforming Punjab fertile areas into „granaries „Now, our state is not only self
sufficient in production of food grain and to meet food requirement need of the people but agriculture is also
contributing towards foreign earning.
Since the beginning of the industrial revolution, starting in the mid-eighteenth century, the development process
has been rapid and concentrated in time. The event was associated with three marked features: technological
advancement, fast population growth and intensifying pressure on natural resources. This gradually led to
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aggravating problems of ozone layer depletion, deforestation, global warming and loss of biodiversity. The
Green Revolution, beginning around the mid-sixties and involving the use of high-yielding variety of seeds,
chemical inputs and irrigation, has also aroused a lot of academic interest in terms of its social, economic and
political implications. The impact of the Green Revolution on the Society, economy and polity of the state is the
result of the increase of the area, production indicators has been shown in the table below:

TABLE 1.
Punjab: Causes of agricultural development over time
Indicators

1970-71

1980-81

2000-01

2008-09

2010-11

37.5

112.5

168.33

223

243

71

81

93

97.4

97.9

140.09

161.37

186.07

187.96

190

NA

132.4

270.56

325.93

326.96

47.37

143.06

252.47

305.92

332.37

69.18

68.82

79.05

81.58

82.52

Fertilizers Consumption
(Kilograms per hectares of
total Cropped area)
Net irrigated area
to net area sown
in %
Cropping Intensity
(Total cropped area/Net area
sown*100)
Marketed surplus of
food grains and non food grains
handled(lakh tonnes)
Tube well
(per 1000 hectares of net
irrigated area)
Green Revolution
Intensity
(Total food grains in %)
Source: Statistical abstract, Punjab(Ref.6)

The green revolution almost affected each and every aspect of households concerned with agriculture sector. It
is generally held that production and productivity of Punjab agriculture increased manifold. The developments
in agriculture and particularly cropping pattern are the combined result of increase in the use of fertilizers,
intensity of the irrigation, tractorisation and increase in the tube-well sets. All this has resulted in increase of
cropping intensity. The consumption of fertilizers per hectares of total cropped area increased from 2.88 kg in
1966 to 208.51 kg/ of total cropped area in 2012;an increase more than hundred times in 45 years. The intensity
of irrigation increased from 134 per cent in 1966 to 185 per cent in 2012. Irrigation intensity is calculated by
dividing gross irrigated area to net irrigated area. The irrigation intensity increased 51 per cent from 1966 to
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2012. There is also increase in the intensity of cropping in Haryana. In 1966, the cropping intensity was 135 per
cent and it increased to 185 in 2012. The uses of heavy machinery like tractors were also increased. In 1966,
there were only 2 tractors per 1000 hectares of total cropped area but the number increased 21 times in 2012.
There were 42 tractors per 1000 hectares of total cropped area in 2012. With theWith the increasing of fertilizers
and machineries, tube wells had also increased from 20 per 1000 hectares of net irrigated area to 245 tube wells
per 1000 hectares of net irrigated area in Haryana. There is 12 times increase of tube wells in between 1966 to
2012 that played a crucial role for the development of agriculture in Haryana. There were only 7 diesel pumping
sets and electric tubewells per 1000 hectares of net area sown increased to 214 diesel pumping sets and electric
tube wells per 1000 hectares of net area sown. It shows the 30 times increase of the diesel pumping sets and
electric tube wells from 1966 to 2012. There were 2 mandis per lakh hectares of net area sown in 1966 and in
2012 there are 3 mandis in per lakh hectares of net area sown. All these improvements in mechanization and use
of inputs reveal the intensity of green revolution. The green revolution intensity of Haryana was increased from
.20 in 1966 to .58 in 2012. The index of green revolution intensity is calculated by dividing the total area of
paddy and wheat to the total cropped area. So, there is a three-fold increase in the intensity of the green
revolution in Punjab.

II.OBJECTIVES
Accordingly, the main objectives of the study may be listed as follows:
1. To identify the pattern of regional variations in intensity of the Green Revolution in Punjab
2. To discern the social, economic and political impacts of the Green Revolution.
3. To identify the social, economic and political impacts on Punjab related to the Green revolution
4. To draw the suggestions and conclusions

III. DATA AND METHODOLOGY
The Green Revolution in Punjab started around 1966; it climaxed about 1976 and gradually attained a plateau
stage thereafter. The year 1966 also coincides with the time when Punjab was reorganized to its present form.
The year 1991 and 2012 brings us to a time for which the latest requisite data are available. The study, thus,
covers the impact of the green revolution on the society, economy and polity since the Green Revolution started
in Punjab 1966 and particularly the district wise authentic data of Statistical Abstracts of Punjab 1991 and 2012.
This research paper was based on the secondary data, collected from the statistical abstract of published by is
Self-sufficiency in food, general upliftment of agricultural classes, including their acquiring political clout, rapid
transformation of the countryside and stimulus to agro-based trade and industry are listed among the positive
outcomes of the Green Revolution. It is stressed that these benefits were pervasive and penetrated all sections of
society .Ref.(1)
The other group of scholars argues on different lines. They point out that the Green Revolution has caused
structural distortions. The uneven distribution of the benefits of the Green Revolution, wherein the bigger
farmers emerged as the main beneficiaries, is cited as an illustration. The increased dependence of farmers on
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uncertain sources for their inputs is another point which is highlighted in association with the problems of
unemployment, poverty and inequality. At one point, it was feared that the Green Revolution may even turn red
due to the issues given by different scholars.

IV.SOCIAL IMPLICATIONS
After independence the social, political and economic forces acted in a way which gave no other option to
adopt new package in country. The package increased the production and agriculture became market oriented
though it was the manifestation of the new package. It provided mobility to the farmers. The package had
manifold affects and it was studied by many scholars. It has been asserted that the agrarian unrest and the
economic disparity believed to have resulted from the Green Revolution Similarly) the greater the impact of the
Green Revolution in an area, the more the disparity between the rich and poor, and the greater the prevalence of
agrarian tension. Thus the agrarian problems dwelled on the new ground after the Green revolution. Hence the
package was biased toward small and landless farmers. It was shown by many studies that Green Revolution has
widened the gap and increased the social and economic problems . The old fabric of Punjab got transformed.
The barter system, jajmani system and the traditional culture were shaped. It indicated that the pattern of social
intercourse and interdependent is different in commercialized agriculture production. At one side Punjab has
experienced a situation where it achieved the status of „food bowl of India‟ with the rapid transformation but on
other side it directly bearing on the social relations in agrarian society. Jodhka pointed that “Green Revolution
was first introduced in Punjab, it also matured here before it did in other places in the country. The new
technology raised productivity of land by several folds. It also changed the rural social structure and had a direct
bearing on the nature of local and regional politics” (Jodhka 2006, p. 1530)Ref.(3). 40interdependent is different
in commercialized agriculture production. At one side Punjab has experienced a situation where it achieved the
status of „food bowl of India‟ with the rapid transformation but on other side it directly bearing on the social
relations in agrarian society. Jodhka pointed that “Green Revolution was first introduced in Punjab, it also
matured here before it did in other places in the country. The new technology raised productivity of land by
several folds. It also changed the rural social structure and had a direct bearing on the nature of local and
regionalpolitics” (Jodhka 2006, p. 1530)Ref.(3). It is generally believed that new package has brought changes
in social relation of production and in the nature of occupation Its negative consequences far exceeded its
benefits. The Green Revolution introduced commercial culture in rural Punjab and destroyed the community. It
changed social relations, from those based on mutual obligation to those based purely on the market principle
As a consequence of new technology “Atomised and fragmented cultivators related directly to the state and the
market. This generated on the one hand, an erosion of cultural norms and practices and on the other hand, it
sowed the seeds of violence and conflict” (Shiva 1991, p. 171)Ref.(1) It have risen significantly and virtually
stagnated after the mid-seventies (Rao 1989). Ref.(2)
Similarly a case study on the impact of the Green Revolution on rural Punjab also concluded that the social gap
between the higher and the lower castes became negligible in this period. A major change in the caste hierarchy
was visible in both public ceremonial functions and interpersonal relations, strengthening the cross-caste
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alliance. The cross-caste similarity of lifestyles, helped to promote egalitarian social interaction. Green
Revolution has transformed economy, society and culture too “but at the same time it has become the reason for
ethical and moral crisis. Circulation of new cash in a society [disturbed] the old forms of life and dislocated to
an epidemic of social diseases like alcoholism, smoking, drug addiction” (Shiva 1992, p.45).Ref.(1)
The traditional culture and fabric of Punjab lost in new infrastructure of Green revolution. The capitalistic mode
of production made land a commodity which was used to generate profit. In profit all the social relations were
lost. Green Revolution followed by mechanization. Combination of both increased the food grain production
and shifted agriculture. Mechanization not only affected agriculture but it also affected the labour and status of
women. It opened a new channel for them.
Agriculture needs labour so it provided an opportunity to the women to work in family agriculture work. Their
active participation in the fields at the time of irrigation and other important time affected their status. This
upward trend in the production affected the social life of the farmers. “The increase in the incomes of farmers
raises their investment surplus as well as their credit-worthiness for the purchase of machines...with the rise in
the income of farmers, the desire to lessen the drudgery and hard work asserts itself”. Dependency on market for
buying inputs and for selling outputs (produce) of farmers increased. The uncertain production and costly inputs
forced farmers to get into the trap of credit. During ancient period, farmers were dependent on moneylenders,
who were taking advantage of misery and ignorance and thus exploit the farmers. Government provided solution
to this problem and created banksand societies that much of their credit went to the expensive informal sources .
Green Revolution followed by mechanization. Combination of both increased the food grain production and
shifted agriculture. Mechanization not only affected agriculture but it also affected the labour and status of
women. It opened a new channel for them.
Agriculture needs labour so it provided an opportunity to the women to work in family agriculture work. Their
active participation in the fields at the time of irrigation and other important time affected their status.
Women started actively participating in the agriculture. The use of new technology may have improved the
bargaining power of female labour for operations such as transplanting and inter-culturing on account of the rise
in seasonal demand for such labour (Rao 1989)Ref.(2). Post Green Revolution also attracted migrant labour.

4.1 Economic implications
The changes produced by Green Revolution generated interesting debate among the scholars. The economic
implications of the new package on the three main social categories: maliks(landlord), kisans(the working
peasants) and mazdoors(the labourers) is focus of this section. Initially it was viewed that the benefits of the
package was cornered by the large landholders. It is made out that owners of land are more likely to adopt
HYV‟s of seeds than tenants because of the risk factors. So it is said that the fruits of Green Revolution are
pocketed mainly by the rich and prosperous farmers, and the disparities between them and the have-nots
particularly landless agricultural labourers has increased. The increased disparity leads to a sense of deprivation
among the weaker and poorer agrarian classes and their frustrations are manifest in agrarian tensions,
occasionally leading to the eruption of violence.The large landlord is after modern inputs for cultivating the
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land. The main tractorisation may have helped large farmers in increasing the possibility of multiple cropping
and provided the substitute of labour. However, it seems that the adoption of tractors by small and marginal
farmers was not always economically justifiable because of its economic constrain. The larger farmers
experienced an absolute increase in their output, the gap between large and medium farmers widened Changed
agriculture after Green Revolution has manifold effects on the different strata of the farmers. The primitive
subsistent and traditional mode of production became capitalistic, where production was basically produced for
the market. In the market economy, farmers have turns managers of the production process of agriculture
because the manual operations have been almost eliminated and the remaining tasks are being done by the
migratory available at the low level of wages .
Production gains were mostly enjoyed by large farmers. Tenants and small farmers was not the beneficiary.
They spent most of their gainsin adopting new inputs or returning the credit which they had taken in adopting
new technology.
This new technology of Green Revolution involved working capital for the purchase of new inputs. In that
situation marginal and small farmers had started struggling to manage these new inputs. Scholars like Hira
(2008) stated that the declining of groundwater has started after inception of Green Revolution. Such alarming
situation has jeopardized the initial benefits of Green Revolution. HYV Seeds thus introduced were water thirsty
which pushed the farmers to own individual pumps. In 1990-91 tube-wells irrigate 57 percent of the areas and in
2006-7 it rose to 71 percent. Punjab has a network of about 11 lakh tube-wells. It‟s net cultivable area is
43,00,000 hectares and bet irrigated area 40,60,000 hectares. And if we notice irrigation through canal it was in
1949-50, 3.6 million acres. In 2001-01 the area irrigated by canals came down to 9,62,000 hectares and through
tube-wells it went to 30,74,000 The Tribune, 24 January, 2008)Ref.(4).For managing water for their production
farmers installed pumps. In a way it gave way to private pumps. It became a major reason for groundwater
exploitation. After the Green Revolution, agricultural activities have become cash-based individual enterprises
requiring high investment in modern inputs and wage labour as is evident from the list of states with high
incidence of farmers‟ suicides, which are not necessarily backward or predominantly agrarian or with low
income, according to the NCEUS report (Financial Express 22 Dec, 2008)(Ref.5) It has been observed that the
gains are inequitably distributed between the rural population within a given region. But the cost of the new
technology to a large extent is borne by all the regions and by all the sections. Per acre yield of major crops has
been rising in the wake of the new technology. Aggregate agriculture income has also gone up. Yet the
proportion of rural families under the poverty line is higher today than before. In fact efforts to improve the
situation with the package has it‟s constrain too. Rao (1975) inferred that Green Revolution had led to an
increase in regional disparities of productivity per acre of major crops. It displaced other crops because farmers
found cultivation of rice more beneficial.Ref.(2)
After the Green Revolution, agricultural activities have become cash-based individual enterprises requiring high
investment in modern inputs and wage labour as is evident from the list of states with high incidence of farmers‟
suicides, which are not necessarily backward or predominantly agrarian or with low income, according to the
NCEUS report Financial Express 22 Dec, 2008). Ref.(5)
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Some scholars even suggested that the Green Revolution technology even lead to a Red Revolution . That
means that it has resulted into violence, discontentment and conflict because small and marginal landholders and
labourers did not benefit from the Green Revolution. In managing new implements, inputs for
agriculture, farmers evolved in credit system. After such step the whole life and income of the farmers were
spent to get rid from the debt,some time indebtedness became so distressing that farmers committed suicide.
Other main effect of Green Revolution is that it increased instability in food grain production. Only rice and
wheat cultivation start dominating among the crops and these two crops displaced other crops, cereals etc. All
this happened because Green Revolution pushed agriculture toward mechanization.
It introduced new technology for irrigation, and farmers full utilized those technologies and it resulted in
depletion of aquifers. Technological innovation increased the production and changed the pattern of production.
All the HYV seeds are water intensive which directly affected the water table. Farmers installed advance
technology pumps for irrigating water thrust crops and its long term consequence is falling of water table Brown
noted that “ the drastic gains in income being realized by farmers who are able to use the new seeds, abruptly
widens the gaps in living standards and the consequence conflict between them and those who are still tied to
traditional husbandry practices”.

V. POLITICS IMPLICATIONS
With the advent of the Green Revolution, the political structure of Punjab underwent tremendous change. Rural
population of Punjab had already started participating in political activities of the state after independence when
the adult franchise was introduced in the country. Spread of education among the peasantry was another
contributory factor. It created social awareness and enhanced greater participation in the political process. But a
major change in the political structure of Punjabcame after the coming of the Green Revolution. Farmers started
dominating in the poliical scene. The politics of farmers no longer remained limited to village Panchayat
elections. They were the dominate factor both at state and at all India level. With the changed political
conditions, the numerical strength of agricultural labour was a great attraction for the political parties. They
were the major vote banks of the political groups who gave them soaps to win their votes. Some of the political
parties have taken interest in organizing the small farmers and landless agricultural labourers. The existence of
various organizations such as Punjab Khetibari Zamindar Union, Khet Mazdoor Sabha, Kisan Sabha, Dehati
Mazdoor Sabha and Zimindara Union is the proof of increasing political consciousness among the farmers and
landless labour. These Kisan organizations have been continuing struggles on behalf of landless on various
issues in different areas of the state. The youth and students wings of the CPS-SFI, AISF, PSU, DYFI are also
trying to increase their hold among the landless and the marginal and poor peasants .The farmers and
agricultural labourers jointly participated in anti price rising movements from 1972 – 1975.

VI.CONCLUSION:
Technology is an important constituent of the mode of production that alters the social relations. The structure
of agricultural production has changed after the introduction of new technology. Agriculture got modernized and

95 | P a g e

commercialized since then. But the gains from this revolution were short lived as the above discussion shows.
At present, when growth rates of agricultural production are decelerating and where about 65 percent farmers‟
households are under debt, large scale unemployment (approximately 20 lakhs, out of which 15 lakhs are in
rural areas), ecosystem is fragile, the state seems to be heading for a serious crisis. So at present stage, rather
than blaming the cause, one has to find the solution.
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ABSTRACT
India is agriculture country where approximately 18% of crop yield is lost worldwide due to pest attack every
year which is valued around Rs.90000 million . Large use of pesticides harms the soil, has cute toxicity to
humans and animals, change in pest status in agro-ecosystems, high cost of control practices, residue problems
in environment, etc. whiteflies are well-known harmful insects present on leaves of plants ,excrete sticky
honeydew, cause yellowing or death of leaves and harm the crop yield. The increase of whiteflies has been
mostly relied on visual judgment by farmer for density of whiteflies has been less accurate because of different
levels of identification skills. Also, it takes long time for detection of whiteflies present on leaves in laboratory.
Due to economic importance of crops and strong impacts of damage levels, detection of whiteflies at early
stages has become important.

Keywords: Blob detection Algorithm,HSV Algorithm, Image processing, Image Segmentation,
Disease Detection
I.INTRODUCTION
India is agriculture country where approximately 18% of crop yield is lost worldwide due to pest attack every
year which is valued around Rs.90000 million . Large use of pesticides harms the soil, has cute toxicity to
humans and animals, change in pest status in agro-ecosystems, high cost of control practices, residue problems
in environment,etc. whiteflies are well-known harmful insects present on leaves of plants ,excrete sticky
honeydew, cause yellowing or death of leaves and harm the crop yield. The increase of whiteflies has been
mostly relied on visual judgement by farmer for density of whiteflies has been less accurate because of different
levels of identification skills. Also, it takes long time for detection of whiteflies present on leaves in laboratory.
Due to economic importance of crops and strong impacts of damage levels, detection of whiteflies at early
stages has become important. In proposed system, using desktop based application, we are calculating affected
area of plant and based on affected area we are calculating severity of disease. Also we will suggest treatment in
Hindi and English for detected disease.
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II.LITERATURE SURVEY
Vegetable pathologies may manifest in different parts of the plant. There are methods exploring visual cues
present in almost all of those parts, like roots, kernels, fruits, stems and leaves. As commented before, this work
concentrates in the latter two, particularly leaves. This section is divided into three subsections according to the
main purpose of the proposed methods. The subsections, in turn, are divided according to the main technical
solution employed in the algorithm. A summarizing table containing information about the cultures considered
and technical solutions adopted by each work is presented in the concluding section.
According to Paper [1] disease identification process include some steps out of which four main steps are as
follows: First input is RGB image, then a colour transformation structure is taken, and afterwards using a
specific threshold value, the green pixels are masked and removed, then further it is followed by segmentation
process, and to get useful segments the statistics of structure is computed. At last, classifier is used for the
features that are extracted to classify the disease. The proposed algorithm shows its efficiency with an accuracy
of 94% in successful detection and classification of the examined diseases.
In paper [2] there are four main steps in processing developed scheme, in which, one is for the RGB input
image, a colour structured transformation is created, because for the colour generation RGB is used and
converted image or transformed of RGB, that is the, HSI is used as the colour descriptor. In the second step of
this, by using the threshold value, the green pixels are masked and removed. In third, by using precompiled level
threshold, green pixels and masking removing is done for the useful segments that are taken in first step. In this
step, as the image is measured or segmented. In last step or in fourth main step the segmentation is done.
According to the Paper [3] which presents disease detecting process in domestic through an expected method
like colour analysis and texture, K-mean clustering. To identify, classify and recognize different agriculture, it
uses the colour features and texture those generally appear in normal and infected areas. In future, for
classifying purposed and given classifiers can also be use, such as Bayes classifier, principal component
classifier and K-means clustering.
According to Paper [4] represents the Triangles threshold and methods of simple thresholds. These techniques
are used to lesion region area and segmentation of the leaf area respectively. In last step, categories of disease
are done by calculating the leaf area and lesion area. According to the research done yet, the given method is
efficient, fast and has accuracy for the calculation of leaf disease severity and leaf area calculation is done by
using threshold segmentation.
Some characteristics are shared by most methods presented in this section: the images are captured using
consumer-level cameras in a controlled laboratory environment, and the format used for the images is RGB
quantized with 8 bits. Therefore, unless stated otherwise, those are the conditions under which the described
methods operate. Also, virtually all methods cited in this system apply some kind of per-processing to clean up
the images, thus this information will be omitted from now on, unless some peculiarity warrants more detailing.

III.EXISTING WORK
3.1.IMAGE PROCESSING:
The analysis and manipulation of a digitized imaged, especially in order to improve its quality. The system
consists of two major parts such as the digital camera and the LABVIEW softwaretools to build Graphical User
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Interface (GUI). The firstpart of the project is to take image photos of chilli leaf. Picture need to be taken in a
group of chilli leaf.MATLAB 2010 is the software chosen to perform image processing on the captured image
photos. Image processing of an image photo requires numerous standard procedures and steps to be able to
identify and recognize the color in an image photo. It has step-by-step procedure showing the image processing
of an image photo which the user only needs a few clicks on the GUI itself.

3.2 COLORS FUNDAMENTALS AND MODELS
Basically, the colors that humans and some other animal perceive in an object are determined by the nature of
the light reflected from the object. Due to absorption characteristics of the human eye, colors are seen as
variable combinations of the primary colors red (R), green (G), and blue (B) the primary and secondary color.
The purpose of a color model is to facilitate the specification of colors in some standard, generally accepted
way. In essence, a color model is a specification of a coordinate system and a subspace within that system where
each color is represented by a single point. In the RGB model, each color appears in its primary spectral
components of red, green, and blue. This model is based on a Cartesian coordinate system is RGB primary
values are at three corners the secondary colors cyan, magenta, and yellow are at three other corners black is at
the origin and white is at the corner farthest from the origin. In this model, the gray scale extends from black to
white along the line joining these two points. The different colors in this model are points on or inside the cube,
and are defined by vectors extending from the origin.
3.3 IMAGE CAPTURED
The photo image prepared as experiment sample for this research paper have some fixed details. Both of the
healthy and diseased leaf samples were used for the experimental purpose of this system. For better result, the
leaves sample should be in good condition and sharp.
Throughout the photo capturing section, the distance of the camera and the leaf was adjustable in order to get a
clear shot of leaf pattern. The input photo image is a JPG image file and the size of resolution is 3872 x 2592
pixels.
a=imread („A (1).JPG');
A=imresize (a, [800 536]);
The imread function is read image from graphics file. The imresizefunction is to returns an image of the size
specified by [m-rows n-cols]. Images are resized for easier image processing.
To identify the affected area, the images of various leaves are taken with a digital camera or similar device.
Then to process those images, various image-processing techniques are applied on them to get different and
useful features required for later analysing purpose.
The step-by description of the procedure of proposed system is as follows:
1) Image acquisition.
2) Pre-processing of input image.
3) Segment the components using genetic algorithm.
4) Obtain the useful segments to classify the leaf
diseases.

99 | P a g e

We perform all the experiment in MATLAB. For
input data disease samples of plant leaves like rose with bacterial disease, beans leaf with bacterial disease,
lemon leaf with Sun burn disease, banana leaf with early scorch disease and fungal disease in beans leaf. Images
which are followed by output segmented images. Segmented image can be classified into different plant
diseases. To remove noise in image or other object removal, different pre-processing techniques is considered.
Image clipping i.e. cropping of the leaf image to get the interested image region. Image smoothing is done using
the smoothing filter. Image enhancement is carried out for increasing the contrast. the RGB images into the grey
images using color conversion. Segmentation means partitioning of image into number of parts which having
same features or having some similarity. The segmentation can be done using various methods like Otsu‟
method, k-means clustering, converting RGB image into HIS model etc from the location referring different
sites, the digital image is acquired. Regardless of what image acquisition device are adopted, the image which
have input always not satisfactory. If noises are present in image the region of curiosity in the image is not clear
and other objects interference exists. In the image clipping, smoothing, enhancement are the three steps included
in pre-processing phase. The process of image collection and lots of information may bring noise which may
easily lead from operating and saving to the image would make the quality of image dropped, thereby affects
following of diseases. To perform demonising different kinds of reduction technique are applicable .By
choosing the appropriate threshold, medium filter perform better with the salt and pepper noise. The image will
have dark pixel in bright region and will have bright pixel in dark region, when it has salt and pepper. Medium
filter is a nonlinear filter which is an effective method to remove the noise. By removing black dots called
pepper, medium filter fill the image with bright dots called the salt. It simply placed each pixel value with
medium of the intensity level in the neighbourhood of pixel.

IV.TECHNOLOGY TO BE USED
Proposed system uses some algorithms and Methodologies are as follows :
4.1 BLOB DETECTION ALGORITHM :
This algorithm helps to draw rectangles around defected part. Methods are aimed at detecting regions in a digital
image that differ in properties, such as brightness or color, compared to surrounding regions. Independently
detect corresponding regions in scaled versions of the same image.
A blob is a region of an image in which some properties are constant or approximately constant; all the points in
a blob can be considered in some sense to be similar to each other.

4.2 HSV COLOR MODEL :
HSV stands for hue, saturation, and value.
The HUE( H) of a color refers to which pure color it resembles. Hues are described by a number that specifies
the position of the corresponding pure color on the color wheel. The advantages of using hue are:
 The relationship between tones around the color circle is easily identified
 Shades, tints, and tones can be generated easily without affecting the hue.
Saturation corresponds directly to the concept of tint in the Color Basics section, except that full saturation
produces no tint, while zero saturation produces white, a shade of gray, or black.
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The VALUE (V) of a color, also called its LIGHTNESS, describes how dark the color is.Advantages of using
value are:


Pure colors are produced by specifying a hue with full saturation and value



Shades are produced by specifying a hue with full saturation and partial value



Tints are produced by specifying a hue with partial saturation and full value



Tones are produced by specifying a hue and partial saturation and value



White is produced by specifying zero saturation and full value, regardless of hue



Black is produced by specifying zero value, regardless of hue or saturation



Shades of grey are produced by specifying zero saturation and partial value.

The advantage of HSV is that each of its attributes corresponds directly to the basic color concepts, which
makes it conceptually simple. The perceived disadvantage of HSV is that the saturation attribute corresponds to
tinting, so de-saturated colors have increasing total intensity.
4.3 RGB COLOR MODEL:
The RGB color model approximate the way human vision encodes images by using three primary color
channels that is red, green, and blue. Emitted light sources such as CRT monitors, flat-panel displays, and video
projectors use the RGB color model, as do image-capturing devices such as video cameras and computers.
The RGB color model is additive, which means the red, green, and blue channels combine to create all the
available colors in the system. When all three primary color values are the same, the result is neutral, or grey
scale. For example, if all three primary colors are 0 per cent, the result is black. If all three primary colors are
100 per cent (the maximum value), the result is white.

4.4 IMAGE PROCESSING:
Image processing is traditionally concerned with preprocessing operations such as Fourier filtering, edge
detection and morphological operations. Computer vision extends the image processing paradigm to include
understanding of scene content and object classification.
4.5 IMAGE SEGMENTATION:
Image segmentation is the process of partitioning a digital imageinto multiple segments. The goal of
segmentation is to simplify and/or change the representation of an image into something that is more meaningful
and easier to analyze. Image segmentation is typically used to locate objects andboundaries (lines, curves, etc.)
in images. More precisely, image segmentation is the process of assigning a label to every pixel in an image
such that pixels with the same label share certain characteristics.
The result of image segmentation is a set of segments that collectively cover the entire image, or a set
ofcontoursextracted from the image (see edge detection). Each of the pixels in a region are similar with respect
to some characteristic or computed property, such as color, intensity, or texture. Adjacent regions are
significantly different with respect to the same characteristic(s).
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V. BLOCK DIAGRAM

Following are the steps for plant disease detection:
1.

Firstly user can register into the system .

2.

After registering into the system ,he/she get username and password for entering onto the system.

3.

User can browse/ select the image from the dataset. Image is in the Buffered Format and we can
translate it into HSV color format/Morphological processing.

4.

When the user gives the buffered image to the system it converts the original image into the HSV and
then the process of detection starts.

5.

Once the detection of the leaf starts the system first analyze where all the diseases are and the once the
system has analyzed the disease it starts it processing.

6.

After analyzing the disease the system displays the blocks on the leaf where the leaf is been affected.

7.

The affected part is represented by the blocks and after that the system shows the cure and the weather
by which the has been affected.

Fig.1 User authentication

102 | P a g e

Fig.2 Process of plant disease detection

Fig.3 Suggest treatment and Disease Name in English

Fig.4 Suggest treatment and Disease Name in Hindi

5.1 PROPOSED SYSTEM:
In this proposed system conventional image is converted into HSV image (clear vision of image) in which all
the details about the leaf are provided including their disease details which is used for the farmers know which
is the disease. It proposes to use the clear image instead of blur image with blob detection algorithm for various
diseases identification.
Main perspective of this system is to make more growth of crops and to cure the plants which have been
affected by any weather conditions or by any diseases and to provide some technology based environment to
agriculture sector.

5.2 PRODUCT FUNCTION:
Proposed system uses flow which includes:
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1. Image is converted to HSV format.
2. Disease parts of plan leaf will be observed and HSV range will be determined.
3. Blobs(rectangle) will be drawn around detected disease area.
4. Plant disease will be determined based on detected disease area and HSV value.
5. System will able to give output in the form severity like low medium and high.

Fig.5 Flow of plant disease detection

VI. USER CHARACTERISTICS:
Proposed system involves important role for the User:
 Firstly user can registered into the system.
 After registering into the system, system provides GUI to the user to interact with system.
 User can select image from files upload it on application,
 User will get disease information on GUI.
 User will give language preferences to system.
 Will get result in English and Hindi.
 System can also provide weather condition.
 System can give the information about flowering and non-flowering plants.

VII. ALGORITHM:
Step 1: Accept a Query (Q).
Step 2: call IC function
2.1: Get U as Input to IC.
2.2 : Output as PD.
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Step 3: call to IE Function
3.1 : Get PD as Input .
3.2 : Get Relevant Information about disease and treatment.
Step 4: Display Result.
Step 5: Stop.

VIII. IMPLEMENTATION AND DISCUSSION
In this proposed system, we briefly discuss the existing works about Agriculture Sector.
•

In this proposed system conventional image is converted into HSV image (clear vision of image) in
which all the details about the leaf are provided including their disease details which is used for the
farmers know which is the disease.

•

It makes the farmer detect the disease and then the system provides the cure for the disease.

•

This proposed system is to use smart technology instead of manual identification and analysing the
disease and its cure. The system provides all the details about the affected leaf with the weather
conditions.

IX.FUTURE RESEARCH DIRECTIONS
The main aim of this paper is to provide the guidelines for further research related to detection of disease which
is affected by whiteflies,bacteria,weather-condition
The outlines are given below:
 This application can even be implemented as mobile based application.
 This system can detect more diseases and can provide many more languages.
 It can be a part of Make In India by including more advanced technology.
 Design a system which will work with both offline and online.

X.CONCLUSION
In plant Disease detection system, Image processing-based approach is proposed and useful for plant diseases
detection. The plant Disease detection system is developed for flowering and non-flowering plant. This
proposed system describes different techniques of image processing for several plant species that have been
used for detecting plant diseases. The disease of the plant is known at an early stage and the cure is suggested
using different languages like English and Hindi. The system is also give the information about weather.
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ABSTRACT
The Green Revolution enhances a lot if development in the nation. This policy gave a new way to seek the
development in the agricultural sector. This consists of two important words i.e. Green + Revolution, which
means reforming of agricultural practices resulting in dramatic increases in crop yields. The initiatives, led by
Norman Borlaug, the “Father of the green revolution “who received the Nobel peace prize in 1970, credited
with saving over billions of life from starvation, lead a great impact and help in fulfilling the needs of the
peoples. This paper mainly discusses about the green revolution, its impact and helping in framing a new
agricultural policy.

Keywords: Agriculture, crop yields, Economy, Green revolution, Production.

I.INTRODUCTION
Food problems have haunted mankind since time immemorial. With few technological breakthroughs to
increase yields, the food needs of growing populations were historically met by expanding the cultivated area.
As the most fertile land became scarce, further expansion meant bringing poorer and lower yielding land into
cultivation. By the 19th century, there was growing pessimism about the possibility of feeding ever-growing
populations, as exemplified in the writings of Thomas Malthus (1766–1834). The task seemed even more
daunting as advances in medicine and public health led to longer life expectancies and more children born.
The current financial and economic crisis drew attention away from the food crisis, but the latter still remains a
threat to the achievement of the Millennium Development Goals (MDGs) and sends a warning of the dangers of
low investment and poor policies in the agricultural sector.
The causes of the food crisis lie partially in the specific conditions of the 2008 price spike, which included
climatic conditions, such as drought, and widespread speculation in commodity markets. But the food crisis
reveals also an underlying and persistent crisis of development in some countries agricultural sectors.
Addressing the long-term threat of food insecurity will require nothing short of a Green Revolution.
As pressures on land availability grow, countries will have to depend more on yield gains than on the expansion
of cultivated land. Yet there is also the potential for rapid increases in yields if better access can be provided to
fertilizers and technology -not necessarily sophisticated biotech solutions, such as genetically manipulated plant
varieties, but new crop varieties, tractors, ploughs and irrigation systems.(Ref.3)
As is now widely accepted, the relative neglect of the agricultural sector in many developing countries has led to
disinvestment in supply capacities, such as extension services and infrastructure. In the past, market reforms,
including structural adjustment programmes, have also played a role in undermining agricultural productivity:
SAPs encouraged the dismantling of extension services, marketing boards, special agricultural banks and caisses
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de stabilization (price stabilization boards). The role of the State in agricultural development was significantly
reduced. The result: private investment, both domestic and foreign, was diverted more into cash crops for export
than into food for local consumption.
These advances were much slower in reaching developing countries. The colonial powers invested little in the
food production systems of these countries, and by independence, their populations were growing at historically
high rates. By the mid-1960s, hunger and malnutrition were widespread, especially in Asia, which increasingly
depended on food aid from rich countries. Back-to-back droughts in India during the mid-1960s made the
already precarious situation worse, and a 1967 report of the U.S. President’s Science Advisory Committee
concluded that “the scale, severity and duration of the world food problem are so great that a massive, longrange, innovative effort unprecedented in human history will be required to master it.” The first investments
were in research on rice and wheat, two of the most important food crops for developing countries. The breeding
of improved varieties, combined with the expanded use of fertilizers, other chemical inputs, and irrigation, led to
dramatic yield increases in Asia and Latin America, beginning in the late 1960s. In 1968, U.S.Agency for
International Development (USAID) Administrator William S. Gaud coined the term “Green Revolution” to
describe this phenomenal growth in agriculture. Borrowing from rice-breeding work undertaken in China, Japan,
and Taiwan, the International Rice Research Institute (IRRI) in the Philippines developed semi-dwarf varieties
that met most of these requirements. Similar achievements were made for wheat after Norman Borlaug (later
awarded the Nobel Peace Prize for his work) crossed Japanese semi-dwarf varieties with Mexican wheat at what
is now known as the International Center for Maize and Wheat Improvement (CIMMYT) in Mexico. Although
the term Green Revolution originally described developments for rice and wheat, high-yielding varieties
(HYVs) have since been developed for other major food crops important to developing countries, including
sorghum, millet, maize, cassava, and beans.(Ref.5)

II. Data and Methodology
The paper of study mainly based on the secondary source of data. The data mainly taken from the Stastical
abstracts books, newspapers, magazines etc. The research techniques are used. The paper includes the tables and
diagrams to elaborate and explain the impacts of green revolution.

III.OBJECTIVE
The paper has following objectives:
 To know about the Green Revolution
 To know the impacts of green revolution on social,economic and agricultural aspects
 To know about the role played by green revolution in shaping future of the nation
 To suggest the suggestions and draw the conclusions

IV.IMPACT OF GREEN REVOLUTION ON AGRICULTURE IN INDIA
Green Revolution adopted in our country since 1960s has paid rich dividend as farmers of our country were able
to enhance food production of the country not just to satisfy our needs but for earning valuable foreign exchange
as well. India has achieved a remarkable growth in agriculture, increasing food grain production from 83 mt in
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1960-61 to about 252.7 mt (fourth estimate) in 2014-15. Fertilizer consumption likewise has been showing a
continuous upward trend, with consumption from less than 1 million tons of total nutrients in the mid sixties to
almost 25.6 million tons in 2014-15. The Department of Agricultural Research and Education in documents
submitted to the Committee have stated that fertilizers have played a prominent role in increasing food grain
production of the country. About 50 percent increase in agricultural production in the post Green Revolution era
is attributed to the use of fertilizers. The Ministry have further added that fertilizers are going to be crucial input
in future as well, given the increasing food demands of growing population and insufficient availability of
alternative nutrient sources. The country will require about 300 MT of food grains by 2025 to feed its teeming
millions. This would necessitate use of about 45 MT of nutrients. While about 6-8 MT of nutrients could be
supplied through existing organic sources, the rest has to come from chemical fertilizers. Therefore, the fertilizer
industry has to keep pace with the growth of population and increasing food demands in the country. (Ref.2)
State-wise details regarding decadal growth rate of agriculture (food grain production) since 1960-61,the
Department of Agricultural Research and Education submitted that decadal growth rate of agriculture (food
grain production) vis-a-vis growth in Net Area sown in the country since 1960-61 are as follows:-

TABLE (1): State-wise decadal growth rate in food grain production (000' tonnes) from 1960 onwards
STATES

1960-70

1971-80

1981-90

1991-00

2001-02

Andhra Pradesh

-0.53

3.78

1.93

2.26

4.61

Assam

2.75

1.37

2.17

1.59

1.99

Bihar

12.27

0.39

5.58

2.14

0.95

Chhattisgarh

Na

Na

Na

Na

3

Goa

Na

0.45

47.73

2.55

-2.52

Gujarat

14.66

17.25

-10.89

-1.77

6.26

Haryana

14.59

4.96

4.54

3.82

3.39

Himachal Pradesh

5.17

1.32

3.18

-0.35

-0.42

Jammu and Kashmir

13.48

3.13

0.73

-1.55

1.22

Jharkhand

Na

Na

Na

Na

3.76

Karnataka

9.94

2.03

3.83

2.27

5.76

Kerala

4.3

-0.66

-2.56

-5.71

-2.26

Madhya Pradesh

11.08

-0.51

3.34

-2.09

2.99

Maharashtra

1.44

11.07

3.31

-0.56

2.74

Manipur

-10.95

4.12

0.74

1.82

3.91

Meghalaya

Na

3.15

-0.94

4.76

1.02

Mizoram

Na

-7.71

32.97

2.3

-9.98

Nagaland

1.35

-1.92

34.21

2.91

3.72

Odisha

4.78

1.46

5.28

-4.67

2.4

Punjab

14.49

6.01

3.88

2.54

1.64

Rajasthan

11.5

1.32

2.26

2.74

4.8
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Sikkim

Na

Na

9.02

-1.01

1.29

Tamil nadu

4.62

-0.1

3.35

-0.07

5.09

Tripura

6.04

4.75

3.4

0.88

2.39

Uttar Pradesh

11.02

3.14

4.11

2.01

1.74

Uttarakhand

Na

Na

Na

Na

1.15

West Bengal

9.56

1.1

7.37

1.47

-0.39

All India

8.37

2.78

3.49

1.44

2.61

Source: Directorate of Economics and Statistics
(Ref.6)
Following diagram (1) shows the impact on wheat and paddy crops before and posts green revolution:

Source: Paper on Agriculture transition in Asia: Trajectories and challenges(Ref.5)

V. IMPACT ON ECONOMY OF INDIA
The GR, the average yield per hectare of all food grains increased from 710 kg in 1960-61 to 1734 kg in 200102 while wheat production rose from 851 kg to 2,762 kg by the same period and declined to 2,671 kg in 200607. On the other hand, productivity of rice was low even up to the end of Sixth Plan. It went up to 2093 kg per
hectare in 2005-06 as against, 1,336 kg. in 1980-81. It increased further to 2127 kg in 2006-07.
On the contrary, productivity of coarser varieties of food grains remained almost stationary during this period.
Definitely, production and yield per hectare have gone up under the impact of the GR. But, there is another side
of the picture which tells a shocking story.
For instance, per capita availability of food grains has declined from 510.1 gm. (1991) per day to 422.4 gm.
(2005) per day. However, it marginally increased to 444.5 gm. per day in 2006.
The production of rice, which received a setback in the early year of the GR, has started picking up of late. In
2001-02, a record production level of 93.3 million tonnes was achieved and declined to 92.7 million tonnes in
2006-07. Performance of other cereals like jawar, bajra and maize is not remarkable though they increased
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between 1990-91 and 2001-02 and Jawar output remained stationary at 6.5-7.5 million tonnes between 2001-02
and 2006-07. (Ref.4)

VI. SOCIOLOGICAL IMPACT OF GREEN REVOLUTION
The green revolution has pushed up the level of income in the rural sector of the economy. The increase in
production has generated larger incomes in the rural sector and has also widened regional disparities.
1. Inter-Personal Inequalities: The green revolution has promoted inequalities and has widened the already
existing gulf between the rich and the poor in the rural sector. A large part of the benefits of the green
revolution has gone to a privileged section of rich farmers who are in a position to afford the new strategy
which is a package programme. The new strategy needs substantial investments which are generally beyond
the means of a majority of the small and marginal farmers.
2. Regional Inequalities: The new agricultural strategy has restricted to only a few regions. As a result, the
benefits of the new strategy have remained concentrated in this area only. Two-thirds of the total cultivable
land areas have been kept outside the influence of the revolution.
3. Change in Attitudes: One encouraging feature of the green revolution is the change in the attitudes of farmers
in areas where new agricultural strategy has being practiced. Increase in productivity has raised the status of
agriculture from a low-level subsistence activity to a money-making activity. The Indian farmers have
accepted technical change in the pursuit of profit thus belaying the criticism against them that they are
backward, traditional, conservative and unresponsive to price and productivity incentives.(Ref.1)

VII. ACHIEVEMENTS OF THE NEW AGRICULTURAL STRATEGY
Let us now turn our analysis towards the achievement of new agricultural strategy adopted in India. The most
important achievement of new strategy is the substantial increase in the production of major cereals like rice and
wheat.
TABLE (2):- Shows increase in the production of food crops since 1960-61 in million tonnes.
Item

1960-61

1980-81

2008-09

Rice

35

54

99.2

Wheat

11

36

80.6

(a)Total cereals

69

119

219.2

(b)Total Pulses

13

11

14.7

(c)Total food grains(a+b)

82

130

233.9

Source: Director of economics and stastics (Ref.6)
The TABLE (2) reveals that the production of rice has increased from 35 million tonnes in 1960- 61 to 54 million
tonnes in 1980-81 and then to 99.2 million tonnes in 2008-2009, showing a major break-through in its
production. The yield per hectare has also improved from 1013 kgs in 1960 to 2,186 kg in 2008-09.(Ref.6)
Again the production of wheat has also increased significantly from 11 million tonnes in 1950-51 to 36 million
tonnes in 1980-81 and then to 80.6 million tonnes in 2008-09. During this period, the yield per hectare also
increased from 850 kgs to 2,891 kgs per hectare which shows that the yield rate has increased by 240 per cent
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during the last five decades. All these improvements resulted from the adoption of new agricultural strategy in
the production of wheat and rice.
Total production of food grains in India has been facing wide fluctuations due to vagaries of monsoons. Inspite
of these fluctuations, total production of food grains rose from 82 million tonnes in 1960-61 to 130 million
tonnes in 1980-81 and then to 213.5 million tonnes in 2003-04 and then increased to 233.9 million tonnes in
2008-09.The new commercial crops like sugarcane, cotton, jute, oilseeds could not achieve a significant
increase in its production.
TABLE (3): Production of Cash Crops in India from 1960-61
Item

1960-61

1970-71

1980-81

2008-09

Sugarcane(m.tonnes)

110

126

134

273.9

Cotton(m.bales)

6

5

7

23.2

Jute and Mest(m.bales)

4

6

8

10.4

Oilseeds(m.tonnes)

7

10

9

28.2

Source: Director of economics and stastics (Ref.6)
The TABLE (3) reveals that the production of sugarcane and other cash crops recorded some increase during the
last four decades but this increase cannot be termed a significant one. Thus, the green revolution was very much
confined to mainly wheat production and its achievements in respect of other food crops and cash crops were
not at all significant.

VIII. CONCLUSION
The impact of Green Revolution in India is favorable. Because of the Green Revolution production per hectare
increased. Green Revolution in Wheat took place in Punjab, Haryana, Uttar Pradesh, Rajasthan and other states
of India. Wheat revolution also took place in West Bengal. Agricultural Revolution took place in other parts of
India also. The overall development of agriculture during Five Year Plans is known as green revolution.
After 1952-53 agriculture has been included in our national planning. Agriculture remains no more the earning
of living of the farmers. Government, banks and other institutes, businessmen, industrialist have also taken
interest for the development of agriculture.
Because of HYV seeds, fertilizers irrigation water, agricultural machinaries, pesticides, agricultural knowledge
of the farmers have brought a remarkable change in the field of agriculture and India became self-sufficient in
food-front. This remarkable change in agriculture is technically known as Green Revolution or Agricultural
Revolution.
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ABSTRACT
In the current investigation naturally existing adsorbent such as bagasse pith are used as adsorbent to separate
the Nickel (I) from synthetic waste water [4,5]. The studies of equilibrium are methodically carried out in a
batch studies which covering various process parameters that include effect of initial concentration, pH, contact
time, adsorbent dosage and temperature.
The column studies were carried out using bagasse pith in order to obtain the break through curve. In column
studies, the ratio of effluent concentration to initial concentration rises with time up to the break point. After a
short time the ratio remain constant with increase in time, which indicates that saturation has been reached.
The percentage removal of Nickel (I) of concentration 60 ppm using bagasse pith is 32% at a volumetric flow
rate of 0.6 ml per minute.
For bagasse pith the effective % removal of Nickel (I) is at a temperature of 500 C and at low concentrations.
Langmuir constants were found to be qm =8.16, b=0.146 and Freundlich constants are Kf=2.45,
n=2.583.Freundlich isotherms better fitted the experimental data since the correlation coefficients for
Freundlich isotherms were higher than the Langmuir isotherms. The high correlation coefficient R2 for
Freundlich isotherm which gives an better indication of favourable adsorption.

Keywords: Bagasse pith, Nickel (I).

I. INTRODUCTION
Waste water is a potential cause for the environment, because of admitting of various contaminants such as
variety of different metals into the land which contains soil and water resources. The strong weight of metals are
more released into the surrounding environment due to rapid large scale industries and have created a higher
global concern.
These metals are used in large number of industries such as metal plating, mining activities, smelting, battery
manufacture, refining of petroleum, manfacture of paint, pharmaceutical, printing, cemented hard metal industry
and photographic industries, etc.
Nickel is a naturally occurring element. This metal which is used to make stainless steel and other different
metal alloys. People who are sensitive to the nickel metal ion and it causes Skin allergy. Nickel in drinking
water is a well-known pollutant though out the world. Like any other pollution like nickel pollution can also
occur due to both natural and manmade reasons [1,2].
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Though a minimum concentration of less than 0.1 mg/l in water can cause no harm to the health of the people,
the concentrations of more than 0.1 mg/l for longer period causes stomach pain and effects to their blood and
urinary systems. Adsorption is one of the most important method in extracting heavy metal ions like Nickel (I)
from aqueous solutions. The aim of the present investigation is to find out the performance characteristics of
Bagasse Pith on Nickel (I) removal from aqueous solutions by changing Nickel(I) concentration, pH, contact
time, adsorbent dosage, , initial concentration and temperature.

II. MATERIALS
Nickel Nitrate, Dimethyl glyoxime, Sodium Hydroxide, Sulphuric acid, Distilled water and Bagasse pith
collected from sugar factory which is located Pandyapuramu in Karnataka state. All chemicals used are of
analytical reagent grade only.

III. METHODS
A. Preparation of Bagasse Pith
The Bagasse pith is collected from the sugar factory located at Pandyapuram in Mandya district in Karnataka
state. It is sieved using a 200 Tyler mesh and the mesh opening is 72 µm. Firstly the adsorbent is washed with
distilled water to avoid the release of colour by adsorbent into the aqueous solution. The activation of adsorbent
is carried out by treating with 0.1N Sulphuric acid and dried at room temperature. Again it is washed with
distilled water to remove acid traces.

Fig. 1. Bagasse pith

B. Preparation of Nickel Stock Solution
The aqueous solutions of Nickel (I) were prepared by 10g of nickel nitrate hexahydrate soluble in 1 liter of
double distilled to prepare 10000 ppm of nickel stock solution. Dilution of this 10000ppm solution is prepared
to the required concentrations. From this, 10000ppm nickel stock solution, different initial concentration of 10,
20, 30 40, 50 and 60 ppm were prepared. Solutions of 0.1 N sodium hydroxide (NaOH) and 0.1 N ulphuric acid
(H2SO4) were used for pH adjustment.

C. Column Studies
The column was designed with an outer diameter 4.4 cm and height 65 cm. At the top of the column, an
adjustable plunger was attached with a 0.5mm stainless sieve [6, 7]. A 2cm high layer of glass beads were
placed at the column base in order to provide a uniform inlet flow of the solution into the column followed by
glass wool [9]. A known quantity of adsorbent was placed in the column to yield the desired bed height (27.5
cm). Nickel solution of known concentration is fed to the column. The pH of the nickel solution was adjusted
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using 0.1N HCL (hydrochloric acid). Samples of nickel solutions were collected at the column outlet for
different time intervals. The samples were analysed for nickel concentration by using a spectrophotometer [5].
The samples were collected until the system reaches steady state [i.e, columnexhaustion].

Fig. 2. Experimental setup of column studies

IV. RESULTS AND DISCUSSIONS
A. Effect of Initial concentrations
The effect of initial concentration on percentage removal of nickel was studied at pH of 8, adsorbent dosage of 2
g/l and contact time of 90 minutes. The initial concentration range which varies from 10 mg/l to 60 mg/l.

Fig. 3. Effect of Initial concentration on % removal of Ni (I) by Bagasse pith
From the above graph it was observed that the percentage removal of nickel ions decreases with increase in
initial concentration. The percentage removal of nickel falls sharply from 62.5% to 27.5% when the
concentration was increased from 10 mg/l to 60 mg/l for Bagasse pith.

B. Effect of pH
The effect of pH on percentage removal of nickel was studied at initial nickel concentration of 20 mg/l,
adsorbent dosage of 2g/l and contact time of 60 minutes using Bagasse pith. The pH varies from 2 to 12.

Fig. 4. Effect of pH on % removal of Ni (I) by Bagasse pith
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From the above graph it was observed that the removal of nickel ions decreases with increase in pH, thus pH of
6, which gives maximum nickel removal.

C. Effect of contact time
The effect of contact time on percentage removal of nickel was studied at pH of 8, initial concentration of 20
mg/l and adsorbent dosage of 2g/l. The contact time varies from 15 to 90 minutes.

Fig. 4. Effect of contact time on % removal of Ni (I) by Bagasse pith

From the above graph it was observed that removal of nickel ion increases with increase in contact time,
attaining an equilibrium. Further increase in contact time did not increase the uptake due to the deposition of
nickel ions on the available adsorption sites of adsorbent. The nickel ion removal increases from 20% to 67.5%
for Bagasse pith at 15 to 90 minutes of contact time.

D. Effect of Adsorbent dosage
The effect of adsorbent dosage on percentage removal of nickel was studied at pH of 8, initial concentration
20mg/l and contact time 60 minutes. The adsorbent dosage varies from 2 g/l to12 g/l.

.
Fig. 5. Effect of Adsorbent dosage on %removal of Ni (I) by Bagasse pith
From the above graph it was observed that the removal of nickel ions increases with increase in adsorbent
dosage. The percentage removal of nickel increases from 2.5% to 75.5% for Bagasse pith at 2 g/l to 12 g/l of
adsorbent dose [8].

117 | P a g e

E. Effect of Temperature
The effect of temperature on percentage removal of nickel was studied at pH of 8, initial concentration of 20
mg/l, contact time 60 minutes and adsorbent dosage of 2 g/l. The temperature varies from 32⁰ C to 80⁰ C.

Fig. 6. Effect of Temperature on % removal of Ni (I) by Bagasse pith
From the above graph it was observed that the removal of nickel ion increases with increase in temperature up to
certain extent and then decreases with increase in temperature. It is clear that the maximum percentage removal
of nickel is at 50⁰ C.

E. Langmuir isotherm
The Langmuir adsorption isotherm is the plot between Ce/qe verses Ce. The Freundlich adsorption isotherm is
the plot between ln qe verses ln Ce. Langmuir and Freundlich equation are given as Ce/qe = 1/(bqm) + (1/qm)
Ce
ln qe = ln Kf + (1/n) ln Ce
From the below figure it was observe that the Ce of Bagasse pith increases with increase in Ce/qe. The
Correlation coefficient of this isotherm is R2 = 0.979.
Freundlich isotherms better fitted the experimental data since the correlation coefficients for Freundlich
isotherms were higher than the Langmuir isotherms. The high correlation coefficient R 2 for Freundlich isotherm
which gives a better indication of favourable adsorption.

Fig. 7. Langmuir isotherm for adsorption of Nickel (I) on Bagasse pith
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F. Freundlich isotherm

Fig. 8. Freundlich isotherm for adsorption of Nickel (I) on Bagasse pith

V. CONCLUSIONS
 The maximum adsorption of nickel for bagasse pith (72.8%) was observed at temperature 40 0 C and 500 C.
 The percentage removal of nickel decreases with increase in initial concentration and pH. However
adsorption capacity increases with increases in initial concentration.


With the increase in the adsorbent dosage, the percentage removal of nickel increases due to the availability
of more surface area for adsorption.

 The optimum pH corresponding to the maximum adsorption for bagasse pith is 6 and the percentage removal
of nickel increases with increase in contact time.
 In column studies, the ratio of effluent concentration to initial concentration increases with time up to the
break point. After sometime the ratio remain constant with increase in time, which indicates that saturation
has been reached.
 The % removal of Nickel (II) of concentration 60ppm using bagasse pith is 32% at a volumetric flow rate of
0.6 ml per minute.
 Freundlich isotherms better fitted the experimental data since the correlation coefficients for Freundlich
isotherms were higher than the Langmuir isotherms.
 The high correlation coefficient R2 for Freundlich isotherm which gives a better indication of favourable
adsorption.
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ABSTRACT
With the launch of cardiac pacemakers in

1960s, implantable medical devices are becoming more desirable

for health services. As the devices designed to monitor physiological data inside the human body already have
prove
devices

to provide major contributions to disease prevention, diagnosis and therapy as minimally invasive
reduces hospitalization terms, thus improving the patients’ quality of life. Biomedical

telecommunication permits the transfer of information from on body to off body or from on body to on body or
from in body to off body . Implantable antennas in medical devices are one of the highest priority devices
particularly in receiving attention for scientific interest in integrating these implanted devices and radio
frequency enabled telemetry. The design of these implanted devices has been in considerable attention in
regarding to the developments of various parameters like biocompatibility, miniaturisation of size, patient
safety, improved quality of communication with exterior and interior control equipment, insensitivity of tuning
along with various mathematical method and optimisation techniques .The focus of my review paper is to
provide an overview of these challenges and to discuss some of the ways in which these are dealt.

Keywords: biocompatibility, human tissues, phantoms, implants, biodurability.
SECTION Ⅰ
I.INTRODUCTION
In recent years flexible and portable electronics have received attention due to their wide variety of applications
and applicability. They are particularly interested in bio-medical applications, in which they now are being
widely used. Implants or implantable antennas is one area where wide applications are currently being done.
According to a market analysis these flexible electronics have a market estimates of US dollar 30 billion by
2017 and over 300 billion USD by 2028 [1].Among the components of implants, BCWC plays a very
important role, because here antennas come into the picture and antenna plays the crucial link between the
implanted device inside the body and the receiver outside or on the body[2]. This design is crucial because of
the various physiological limitations provide by the human body and The regulations of radiation involved for
implanted devices. Inductive link and radio-frequency (RF)ink are the two kinds of link for biomedical
communications. Inductive links have long been the most prevalent method for the biomedical telemetry for
implanted medical devices[3][4],but they suffer from low data rates(1-30 kbps), restricted range of
communication(<10 cm) and increased sensitivity to inter coil positioning, So the current trend in most
implantable devices is towards radio frequency(RF) linked devices. Millions of people in the world are currently
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depended on various implanted RF linked devices for various bio medical applications ,including temperature
monitors[5], pacemakers and cardioverter defibrillators[6], functional electrical stimulators[7], blood glucose
sensors[8]. As technology is evolving, new implantable devices are now being developed and their usage is
expected to rapidly increase exponentially. However current research is oriented towards RF-linked implantable
medical devices. Patch antennas are currently receiving considerable attention for implantable antennas, because
they are highly flexible in design, shape and conformability, thus allowing for relatively easy miniaturisation
and integration into the shape of the implanted medical device.
The ITU-R recommendation SA.1346[9] outlined the use of the 402-405MHz frequency band for medical
implant communication systems(MICS).This spectrum of 3MHz allows for 10 channels(a bandwidth of 300KHz
each) in order to support simultaneous operation of multiple implantable medical devices in the same area and
to limit interference from the co-located meteorological aids service band(401-406 MHz). The 433.1-434.8
MHz,868-868.6 MHz,902.8-928 MHz and (2400-2500 MHz) ISM band are also used for implantable medical
biotelemetry in some other countries[10]. As human bodies are lossy and consists of different tissues of
different values of permittivity and conductivity and these values again differ from one tissue to another tissue
requiring different considerations, for each tissue, hence different implantable antennas are designed for
different sites of implantations in the human body .thus design of implantable patch antennas has attracted high
scientific interest for fulfilling the requirements of bio-compatibility, miniaturization, patient safety, frequency
band of operation and high-quality communication with exterior equipment along with numerical and
experimental methods. An overview of the design parameters ,mode of design and limitation are presented.
This paper is organised in four sections ,the first section deals with the design issues and limitations faced in
designing, the second section presents the mode of design being used in the implantable sector. The third section
deals with the recent technologies in implantable devices and the fourth section deals with the lapses of
implantable technology.

SECTION Ⅱ
I. DESIGN CONSIDERATIONS
Bio-compatibility and Bio-durability
The very important criteria in implantable antennas is that it should biologically adhere well to the human body
in order to preserve safety and prevent rejection of the implant. As we know that human bodies are partly
conductive, it would short the implanted antennas if it once comes in direct contact with the metallisation.the
most common method to ensure biocompatibility and separation of metal radiator from biological tissue is to
encased the antenna in a superstrate material.
Researchers have proposed a flexible slot antenna operating in ISM band. To make their design bio compatible
for implantation, it is embedded into PDMS(Poly Dimethyl Siloxane)[11].
It is then tested by immersing it in a human phantom liquid, mimicking the dielectric and electrical properties of
the human muscle tissue a study of the sensitivity of the antenna performance as a function of the dielectric
parameters was performed[11]. The design issues addressed by this model are:
1.Evaluation of the characteristics of the antenna in terms of reflection coefficient in planar and bent state, Efield and gain[11].
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2.Study of the sensitivity of the liquid mimicking the human muscle tissue, varying its nominal dielectric
values[11].
3.Checking the SAR limitations, by means of SAR measurements[11].
Further measurements shows that the s11 parameters in planar and bent state in the ISM band demonstrate a very
large bandwidth in both states, fully covering the ISM band. The s11 shows at -23.8dBi gain at theta(θ)= -460 and
phi(ϕ)=900.Also the measured SAR values with an input power of 2Mw averaged in 1-g and 10-g tissue shows
that the antenna respects the ICNIRP and FCC guidlines for general public exposure[11].this is shown in
fig.2[11].

Fig. 1:SAR distribution for an input power of 2Mw

[11]

Fig. 2: return loss variation with angles at 2.45GHz[11]
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Fig. 3:Top view of the flex antenna without PDMS[11]

Fig. 4:Side view of antenna and cable embedded in PDMS[11]

Another widely used method is to simply prevent the direct contact with the metallisation of the antenna with
the human tissue, to ensure biocompatibility of the human body with the antenna substrate. Here commonly
used materials

include

Teflon(€r=2.1,tanδ=.001),Ceramic alumina (€r=6.1,tan δ=.006)[12].An insulating antenna with a thin layer of
low loss biocompatible coating is also another reported approach as shown below in the figure 5[12]

Fig.5: a)silicone b)antenna encased in silicon[44]

Some other materials used for superstrate

are

Zirconia(€r=29,tanδ=0),Biomedical grade based

Elastomer(€r=3.3,tanδ=0),PEEK(€r=3.2,tanδ=0.01) [12]

II. MINIATURISATION
Due to advances in the implanted biomedical devices technology the need for an ultra small designs for
implanted devices is very much needed as traditional antennas of half wavelength (λ/2) and quarter wavelength
(λ/4) are deemed unfit to be used as implanted biomedical devices due to their size and volume complications.

2.1 Use of PIFA antenna
PIFA is actually a patch antenna where a shorting pin is introduced.An implantable compact planar inverted
antenna designed for wireless telemetry is being proposed operating in Australian ISM band of 900 MHz and

124 | P a g e

915-928 MHz. This antenna has been tested inside the body of a live rat.The dimensions are (12 12 4)mm
cube[13]. The PIFA antenna is basically developed from the monopole antenna. Inverted L is realised by folding
down the monopole in order to decrease the height of the antenna at the same time maintaining identical
resonating length. When feed is applied to the inverted L, the antenna appears as inverted F. The thin top wire of
inverted F is replaced by planar element to get the planar inverted F antenna. Also the addition of a shorting pin
between the ground plane and patch planes increases the effective size of the antenna, thus further reducing the
physical dimensions[14].

Fig. 6:PIFA from monopole[14]
The predicted bandwidth was found to be 8.5% less at 10dB return loss. The sensitivity of antenna impedence
matching to variations in the rats body material in investigated. The antenna works well in the ISM band, even
when body tissues parameters change within a significant range. The antenna model was designed using the
CST software[13].

2.2: Use of high permittivity materials
The use of high permittivity materials dielectrics are also done for miniaturisation of implanted antennas,
e.g:Rogers 3210[15], Ceramic alumina[16] ,because they shorten the wavelength and result in lower resonance
frequencies, thus assisting in antenna miniaturisation. Even the use of such high superstrate materials is not
good enough because the superstrate layer still insulates the antenna from the higher permiitivity tissue[17].
Dielectric materials with high permittvity values and thin superstrate layers are thus solicited.

2.3: Lengthening the current flow path
Another means for miniaturisation is shown by using longer effective current flow paths excited on the
radiation patch can also further reduce the resonance frequency. So non conventional shapes like
hook[18],spiral[19] and patch staking methods by [15],[20] are also used as shown in fig 2
a.

b.
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b
)

d
)

c.

Fig.7: Lengthening of the current-ﬂow path on the patch surface: (a) hook slotted [18] (b) spiral [19] (c)
patch stacked PIFA antenna[20]

III. HEALTH HAZARDS AND SAFETY TO HUMAN BODIES
Issues related to patient safety limit the maximum allowable power incident on the implantable antenna. The
Specific Absorption Rate (SAR) (the rate of energy deposited per unit mass of tissue) is generally accepted as
the most appropriate dosimetric measure, and compliance with international guidelines is assessed. For example,
the IEEE C95.1-1999 standard restricts the SAR averaged over any 1 g of tissue in the shape of a cube to less
than 1.6 W/kg ( SAR1g ,max = 1.6 W/kg)[21].ICNIRP basic restrictions limit the SAR averaged over 10 g of
contiguous tissue to less than 2 W/kg [22].For reducing the spatially averaged SAR in human tissue. Replacing
the uniform-width spiral radiator of an implantable MICS PIFA with a nonuniform-width radiator was found to
decrease the electric-field intensity and, in turn, the

SAR 1g ,max . The simulated near-electric-field

distribution showed that the high electric-field area of the PIFA employing the nonuniform-width radiator was
much smaller than that of the original

PIFA . The value of SAR 1g,max was thus reduced from 310 W/kg to

210 W/kg, considering a net input power of 1 W[23].

IV. FIELD GAIN
As medical

implant communication systems (MICS) comprises of the implantable medical device and an

exterior monitoring/control device, which is placed at some distance (typically, 2 m) away from the body [24].
Implantable antenna should thus provide a signal that is strong enough to be picked up by the exterior device,
regardless of any power limitations. It is important to highlight that apart from patient safety, interference issues
also limit the maximum allowable power incident on the implantable antenna so a defined limit of -16 dBm(25
μW) has been set on the effective radiated power (ERP) of implantable medical devices[24].
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V. POWER CONSUMPTION
If operated continuously, the implantable medical device’s transceiver will consume significant energy, and
reduce the lifetime of the implantable medical device. There exist some methods for recharging the battery
(e.g., via an inductive-loop approach. However, using the biotelemetry link only when necessary would be
highly advantageous. For this purpose, a transceiver with dual-band operation may be used, such as the
commercially available Zarlink ZL70101 transceiver [25]. The system uses two frequency bands, one for
“wake-up” and one for transmission. The transceiver stays in “sleep mode” with low power consumption(1
μW) until a “wake-up” signal is sensed in the 2450 MHz ISM band. In the normal mode, the implantable
medical device is fully powered, and exchanges data in the MICS band. Following the data transfer, the
implantable medical device’s transceiver returns back to the “sleep mode” again[26].

VI. HIGHER OPERATING FREQUENCY:
For medical implants various bands are approved. They are Medical Device Radio Communication Service
(Med Radio, (401-406 MHz)[27] , and Industrial, Scientific, and Medical (ISM, 433-434.8 MHz , 902-928
MHz,2.4-2.5 GHz and (5.725-5.875 GHz) [28]. The formerly known MICS band (402-405 MHz) is mostly
used for medical implant communications. An impulse radio ultra-wideband (IR-UWB) pulse operating at a
center frequency of 4 GHz and a bandwidth of 1 GHz was chosen in as the excitation to the implantable
antenna[29]. The capsule antenna and implantable antenna were designed at wireless medical telemetry
services (WMTS) band (1395-1400 MHz)[30-31].Higher operating frequency will have shorter wavelength
thus the antenna at higher frequency can be designed with small volume. As higher operating frequency with
possible wide bandwidth is more suitable for high data-rate communication. However, higher operating
frequency will cause large biological tissue loss in human body and path loss in free space .So factors such as
device dimensions, operating frequency and transmission distance should be always within the overall
framework of device parameters.

VII. MODELLING OF HUMAN TISSUES
In numerical simulations, implantable antennas are analyzed inside inhomogeneous lossy media that simulate
biological tissues. Biological tissues have their own permittivity ( € r ), conductivity ( σ ), and mass-density
values. Canonical tissue models are often used to speed up simulations, and to ease the design of implantable
antennas. These may be a single layer [32], thus accounting for a generic tissue- implantable antenna. They may
also be multilayer [33], thus providing a simplified model of a specific implantation site inside the human body
As antenna design is concerned, it is important

to highlight that multilayer canonical models have

proven to provide an acceptable model for the human body. Highly similar return-loss characteristics have been
found for implantable patch antennas inside a three-layer planar geometry and a realistic model of the human
chest [34], as well as inside a three-layer spherical and an anatomical model of the human head[35].
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VIII.FABRICATION OF THE MODELS
Biocompatible materials used commonly in some laboratories as dielectrics with similar electrical properties
may be selected for prototype fabrication. For instance, Rogers 3210 (€r =10.2 , tanδ=0.003) is often used
because of the resemblance with the biocompatible ceramic alumina ( €r =9.4 ,tanδ = 0.006) [36]

SECTION Ⅲ
I. IMPLANTABLE ANTENNA DESIGN AND MEASUREMENT
A. Antenna design
For implantable antenna designs, commercially available simulation softwares such as High Frequency
Structure Simulator (HFSS), CST Microwave Suite, IE3D etc are used as the surrounding environment of
implantable antennas are very complicated. Spherical dyadic Green’s function (DGF) expansions and finitedifference time-domain (FDTD) code are used to analyze the electromagnetic characteristics of implantable
antennas inside the human head and body. In order to make simulations more efficient, one-layer skin model is
widely used for implantable antenna design. Besides one-layer skin model, three-layer tissue (skin, fat, muscle)
model and 2/3 muscle model are also typical biological tissue models for implantable antenna design[37].These
simple models not only make the simulation more efficient but also make the measurement easier, as these
models can be made by mixed materials to meet the accurate permittivity and conductivity at required
frequencies. so measured results in the mixed phantom can be compared with simulated ones with the same
model thus to evaluate the design concept. In order to study the design in realistic environment, implantable
antennas can be evaluated within accurate human body models, such as Gustav voxel human body[38]. model,
as shown below in fig10. In fact, as for particular biomedical applications, implant positions and depth could be
different. In this condition, simplified one-layer skin or three-layer tissue model may have low accuracy for
antenna design. Accurate human body model is very needed for specific applications, such as wireless
endoscope systems and neural recording systems.

Figure 8:Three dimensional gustav vox model [37]
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B. Antenna measurement
1) In-vitro measurement: for general purposes one-layer phantom is

utilized to design implantable

antennas. And the implantable antennas are in-vitro measured in the one-layer liquid/solid phantom

Figure 9: A single-layer canonical (skin cube) tissue model [34]

Figure.10: A simple three layer human tissue model[34]
Table Ⅰ. A comparison of the volume occupied by MICS implantable patch antennas reported in the
literature, with respect to the
Substrate
Ref

Shape

miniaturization techniques employed.

Implantati
on Tissue

Miniaturization Technique

Bands
[MHz]

[33]
[33]

Rectangular
Rectangular

Skin
Skin

402-405
402-405

[12]

Rectangular

2/3

402-405

[35]

Rectangular

muscle
Skin

402-405

[23]

Rectangular

Skin

[34]

Circular

Skin

2400402-405
2480
402-405

[18]

Circular

Skin

402-405

[17]

Circular

Skin

402-405

[15]

Circular

Skin

402-405

Dielectric

Patch

Material

Shape
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ng

[mm3]

Stackin

Pin
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–
g
–

10240.0
6144.0

Spiral

yes

–

3457.4

Rogers 3210 (1)

Meandered

yes

–

1265.6

Rogers 3210 (1)
Rogers 3210 (1)

Spiral

yes

–

1200.0

Meandered

yes

yes

203.6

yes

yes

149.2

Meandered

yes

yes

110.4

Meandered

yes

yes

32.7

Rogers 3210 (1)
Rogers 3210 (1)
MACOR® (2)

Spiral
Spiral

Rogers 3210 (1)
Rogers 3210 (1)
alumina (3)

hook-

–

Vol.

Patch

slotted

(1) € = 10.2 , (2) € = 6.1 , (3) € = 9.4 ; * O. Quevedo-Teruel, personal communication
r
r
r
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TABLE. Ⅱ. PERFORMANCE COMPARISONS OF DIFFERENT ANTENNAS
Refe

Measured Miniaturization

rence
s

Journal

Antenna

Operating

Dimensions(m

Simulation

Type

frequency

m3)

model
Bandwidth

200
[33] 4

402
TMTT

PIFA

method

MHz/2.4

One-layer

GHz

32×24×4

-/-

PIFA

skin

One-layer skin
200
[32] 8

402
TMTT

PIFA

MHz/2.4

GHz

35.3%/
22.5×22.5×2.5

/
Meandered PIFA three-layer

7.1%

tissues

402 MHz/ 433
201
[15]

2

MHz
TAP

PIFA

6.7%/6.5%/
2

π×6 ×1.8

868 MHz/ 915
MHz

4.4%/4.4%

Meandered

One-layer skin/

PIFA

3-layer head/3D
head

201
[29] 3

TMTT

UWB

4 GHz

23.7×9×1.27

-

-

adult brain

TAP: IEEE Transactions on Antennas and Propagation
TMTT: IEEE Transactions on Microwave Theory and Techniques
EL: IET Electronics Letter
MOTL: Microwave and Optical Technology Letters
AWPL: IEEE Antennas and

Wireless Propagation Letters

MAP: IET Microwaves, Antennas & Propagation be compared with the simulated results to evaluate the design
concept. Parameters like reflection coefficient, path loss, communication link, polarization factor, can all be
measured in vitro.
2). In-vivo measurement: As one-layer phantom model is not a realistic multi-layer tissue environment
because the electrical properties of live tissues depends on frequency, temperature, age, size, sex of the subject
. In-vivo testing is required to investigate the effects of the live tissues on antenna performance[39-43] .A dualband implantable antenna operating in MICS and ISM (2.4-2.48 GHz) bands was tested in vivo[44]. A wireless
completely implantable device in operating at the ISM band of 2.4 GHz was developed and tested. In-vitro and
in-vivo evaluations were described to demonstrate the feasibility of microwave pressure monitoring through
scalp[45]. Two implantable antennas were tested inside three different rats. And inter-subject and surgical
procedure variations were found to quite affect the exhibited reflection coefficient frequency response[46].
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Apart from in-vivo testing in rats, an implant biocompatible capsule device in was implanted in a pig for in vivo
experiment of temperature monitoring [47].

SECTION Ⅳ:
I. RECENT TECHNOLOGIES IN IMPLANTABLE DEVICES
1.1.Capsule Antennas
Comparing with implantable antennas, capsule antenna designs are more complicated because of the changing
properties of the digestive organs of the human body when the antenna is ingested through the intestinal (GI)
tract. various kinds of capsule antennas are designed to satisfy the needs of wireless endoscope systems, such as
helical antenna[48] , patch antenna[49] , loop antenna[50].

II. INTEGRATED IMPLANTABLE ANTENNAS
Due to certain limitations where implantable devices have to be implanted in eyes or a human head, traditional
implantable antennas are not small enough to be embedded into specific phantoms. So CMOS technology is
used to further reduce the antenna size and achieve high integration of the whole implantable systems including
implantable antenna and RF circuits on the same chip. Two separate antennas for wireless data communication
and power transfer were integrated together to further reduce the antenna size. A triple-band implantable
antenna was designed

with data telemetry (402MHz), wireless power transmission (433 MHz), and wake-up

controller (2.45 GHz)

III. IMPLANTABLE ANTENNAS FOR WIRELESS POWER TRANSFER
Generally in implantable antennas if battery is very low to maintain its operation, We have to perform surgeries
to replace the battery, such as in pacemakers. In such cases wireless power transfer is a very innovative way to
replenish the power in the batteries of the implanted devices. Hence while designing implantable antennas
rechargeable rectennas can be considered, by which wireless power transfer in implanted studies are done[51].

IV.CIRCULARLY POLARIZED IMPLANTABLE ANTENNAS
For communications in far-field RF-linked telemetry are obstructed by effects of multi-path distortion. so a
person who is moving around during telemetry sessions such nulls of polarization mismatching may be
prominent and of short duration if both transmitter and receiver antennas are designed with linear polarization.
In such scenarios, implantable antennas with circular polarization is very much required[52-53].

SECTION Ⅴ:
I. LAPSES OF IMPLANTABLE ANTENNAS
1.Bulky size at low frequencies: At low frequencies of <100MHz the size of implanted antennas becomes big
due to increase in the wavelength.
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2.Antenna efficiency: Ideally, implants have to be in the range of 1 to 10 mm in diameter for a length of 5 to 35
mm, in order to facilitate the surgical procedure, while in the MedRadio band the free space wavelength is
around 74 cm, and in the ISM band it is around 12 cm. This proves that implantable antennas must be heavily
miniaturized, however

by decreasing the electrical size of an antenna will lead to

decrease in its

electromagnetic performances, and many studies focus on how to obtain a good compromise between size and
performances . All these studies consider however lossless (or low loss) miniature antennas radiating into free
space. In the case of implantable antennas, we have an important change of paradigm as the antenna is directly
surrounded by biological tissues. The main quality criterion in the design of such antennas is not the bandwidth
or the radiation efficiency but the power transmitted out of the host body by the antenna. The efficient design of
such antennas will thus have to take into account the host body, and will have to develop specific strategies in
order to achieve this goal [54].
3. Selection of frequency bands: Though medical implants are reliable because there is little redundancy for
sensing, transmission and forwarding. on the other hand, although ,it has more frequency bands to select than
general WSN, because the bands are narrow and conditional license. for example, wireless medical telemetry
service(WMTS)band can only be used in license hospital, clinics and not at home [55].

CONCLUSION
In this paper, I have tried to present a brief overview of the challenges faced and solutions suggested regarding
the design, simulations and limitations of implantable
implantable antennas

focuses mainly on miniaturization

antennas for biomedical applications. Design of
and biocompatibility, though electrically small

antennas present poor radiation performance and relatively narrow bandwidths. Gain enhancement is considered
crucial because it compromises the systems overall performance. Power conservation to extend the lifetime of
the implantable medical device is also one area where work is going on. Patch antennas are basically based on
two numerical models that is the Finite-Element and Finite-Difference Time-Domain Methods .Simplified
tissue models have shown to be able to substitute for complex anatomical tissue models, hence speeding up
simulations. Though a homogenous model suffices for basic antenna designs, more realistic models are needed
to refine the final antenna design and to provide accurate results. Efficient and accurate simulation tools for
tissue models must be used for design and performance analysis. For testing inside tissue-mimicking phantoms
we need to deal with the formulation and characterization of the tissue-mimicking gel. For frequency dependent
tissue electrical properties, testing in animal tissue samples are performed. But the biggest hurdle lies in testing
within living animals, for which many considerations are required for developing the necessary testing protocol.
It must also be noted that the shape of the implantable medical device and the intended implantation site will
actually determine type of the antenna to be used. Patch antennas are appropriate for integration into flat
implantable devices only. For other than flat surfaces different modifications of patch antennas like spiral
radiator, differentially abled antennas etc may be used. The challenges are limited in implantable antennas
designs like efficiency and size limitations, however as advantages are more work must be further carried on
with implantable antenna designs.
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ABSTRACT
Micropiles are a relatively new deep foundation technology. As an alternative to driven piles or drilled shafts,
micro piles can provide substantial support while minimizing cost, environmental impact, and harmful
construction vibrations. In order to implement micro piles for new construction on bridges with unsupported
lengths, a better understanding of the performance of micropile constituent materials and the structural
performance of single micro piles and micropile groups is required.
This paper will give idea about the effect of length diameter ration and inclination to which micro piles are
casted on the lateral load capacity of micro piles.

I. INTRODUCTION
Micropiles are nothing but, it is just small diameter piles. The use is that, they are very useful in many ground
improvement problems and we know the difference between a big pile and a small pile, in the sense the
diameter is quite, you know you try to design, get a diameter for the load. Here, we are trying to replace that
bigger diameter with a small number of piles and the micro piles concept came in 1950’s in Italy particularly,
when people are trying to develop innovative techniques for underpinning, historic structures or monuments,
which had some sort of damage in the World War 2. What happened was that, when you have certain buildings
and structure, in structures which have some sort of inclination or something like that, because of some the
problems we know that the existing load carrying capacity is less. So, you would like to improve the load
carrying capacity by additional structural means. So, it may not be easy for you to put another pile foundation.
So, the best would be to drive a small micropile, a couple of micro piles close to the site. So, that whatever is
short fall in the load carrying capacity can be compensated by the micro piles. At that time, what they felt was
that a reliable method to support structural loads with minimal movement and for installation access in
restrictive environments. What happens is that in many places, when you already have a building and to its very,
it is a very difficult to have a big pile install at the same place, because of the access restrictions and the damage
that it can cause of the existing facilities and all that. So, what is the time, you know some people did in Italy
was that, there was a company called fondedile, a particular contractor and there was also another engineer,
doctor Lizzi and they felt that use of a small micro piles, may be simpler than trying to use big pile diameter, I
mean diameters of large, the piles of large diameter. So, from that time onwards, the micro piles have been
extensively used and it has been used mainly as elements for foundation support to resist static loading as well
as seismic conditions, as well as in-situ reinforcement for slope stability and excavation stability.
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Micropiles have specific advantages compared to more conventional support systems. In general, micro piles
may be feasible under the following project-specific conditions:
 Project has restricted access or is located in remote area;
 High load capacity in both tension and compression;
 Ability to install where elevated groundwater or caving soil conditions are present;
Tested to verify load carrying capacities;
 Required support system needs to be in closed pile proximity to existing structures;
 Ground and drilling conditions are difficult;
 Pile driving would result in soil liquefaction;
 Vibration or noise needs to be minimized;
 Hazardous or contaminated spoil material will be generated during construction
 Adaptation of support system to existing structures is required.


II. EXPERIMENTAL PROCEDURE
The present work consists of a model experimental study on single micropile having L/D ratio 10, 15, 20
installed in sand beds. The piles used in the study were of aluminum. These aluminum piles were hollow in
cross section having internal diameter 20mm and 2mm thick. For pile caps mild steel plates were used. The piles
used in every group were placed at 2.5 times diameter of pile centre to centre to each other in both direction and
batter piles used had an inclination of 30 and 45 with the vertical. The micro piles were subjected to lateral
loading conditions. Influence of embedment length to diameter ratio (L/D), influence of relative density on the
ultimate lateral load, mode of failure of the piles and influence of relative density were investigated.
Investigation on single and group of micro piles having different L/D ratio subjected to lateral loads were also
done.

III. INSTALLATION OF THE MICROPILES
The micro piles were driven manually in the sand keeping the piles vertical. At the lower end of pile a conical
wooden shoe was attached with a steel wire of 2mm fixed in the wood which will act as reinforcement. Then
cement sand slurry with mix ratio of 1:2 (1 part of cement and 2 part of fine sand) with enough water added
until the mixture reaches the consistency of thick mud. Then this cement sand slurry is filled in the micropile
with the help of funnel. The piles were tested after an interval of 2 days.

IV. MEASUREMENT OF LOAD AND DEFLECTION
The dimension of the testing tank was kept large enough to avoid the boundary effect. The testing tank used was
rectangular and had a length 120cm, width 90cm, height 90cm.Thickness of G.I. Sheet of testing tank was 4mm.
The soil was filled up to 80 cm height from bottom of testing tank.
After driving required number of piles at the required spacing and inclination, the top of pile group was
connected by pile cap. Now the free end of wire was attached gently to hook of the pile cap. The other end was
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attached to hanger and the wire passed over the pulley was attached at the outer part of the testing tank. A dial
gauge was attached to the bottom of the hanger to note down the horizontal deflection of the pile group. Before
the application of load reading on the dial gauge were noted. This is the initial reading and note down the
readings after every application of load. The difference of these reading gave the horizontal deflection of pile or
group of piles. The load on the hanger was increased in steps (2 kg each time for test series 1 to 14 and 4 kg
each time for test series 15 to 18).
The increment of the load was applied up to the point till total horizontal deflection of group of piles exceeded
15-20 mm. After this, load was brought back to zero in similar steps. Correspondingly readings of dial gauges
were noted. The reading of dial gauge was noted only after it had attained a constant value.

V. PROPERTIES OF SAND
The sand used in the present study was taken from the banks of river Yamuna from a village of Yamunanagar
district in Haryana. According to the Indian standard on classification and identification of soils for general
engineering purposes, as per IS: 1498 (1970), the soil is classified as poorly graded sand (SP). The various
properties of sand are calculated and are shown below in tabular form:

S. No.

Property

Value

1.

Effective Size

0.130mm

2.

Uniformity Coefficient

2.00

3.

Coefficient of Curvature

3 .98

4.

IS Classification

SP

5.

Mean Specific Gravity

2.68

6.

Minimum Dry Density

1.45gm/cc

7.

Maximum Dry Density

1.70gm/cc

8.

Minimum Void Ratio

0.55

9.

Maximum Void Ratio

0.81

Table 1. Index Properties of Sand
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Fig.1

Fig.3

Fig.2

Fig.4

IV. NOTATIONS:
2V10 & 2V20: Here 2 is the no. of piles, V stands for vertical and 10 and represents L/D ratio
2B (+45)10: Here 2 is the no. of piles; B represents batter piles with a batter angle (+45) in this
case with L/D ratio 10
4V: 4 represent no. of piles and v stands for vertical with L/D ratio 20
4B (+30) & (+45): 4 represent no. of piles, B represent batter piles with batter angle of (+30) and

(+45)

4B (-30) & (-45): 4 represent no. of piles, B represent batter piles with batter angle of (-30) and (-45)
Fig.1 represents variation of lateral load capacity of 2 vertical micro piles w.r.t L/D ratio
Fig.2 represents variation of lateral load capacity of 2 batter piles w.r.t L/D ratio
Fig.3 represents variation of lateral load capacity of 4 piles w.r.t positive batter angle
Fig.4 represents variation of lateral load capacity of 4 piles w.r.t negative batter angle
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V. CONCLUSION:
1. Positive battered piles are more resistant to lateral loads.
2. Negative battered piles are less resistant to lateral loads.
3. It is clear that the behavior of pile groups containing batter piles mainly depends upon the
disposition of the batter piles in the ground and the type of batter pile in the group. That is whether
the load is applied in the direction of batter or against the batter.
4. Pile group having positive batter piles are more resistant than a pile group having a similar
negative.
5. Pile groups having both batter and vertical piles are more resistant to lateral loads, than a pile
group containing vertical piles only.
6. With increase in L/D ratio, lateral load capacity also increases.
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ABSTRACT
The power system analysis and design is generally done by using power flow analysis. .This analysis is carried
out at the state of planning, operation, control and economic scheduling .They are useful in determining the
magnitude and phase angle of load buses, and active and reactive power flows over transmission lines, and
active and reactive powers that are injected at the buses.Power transmission losses minimization is basic
research work done in power flow analysis. In this paper analysis is done on how research work is going on for
transmission loss minimization.
Keywords: Postage Stamp(PS), Proportional Sharing Principle (PSP), Load Frequency Control(LFC),
Automatic generation control (AGC)

I. INTRODUCTION
In the Indian Constitution electricity is a concurrent subject, where both State and Central governments are
involved in the decision-making and implementation. By the Indian Electricity Act 1910 and Electricity Supply
Act 1948,the power sector was governed in India. A public monopoly was evolving the power sector till 1990.
Affiliated authority of the development of the power sector was given to the Ministry of Power (MOP). The
MOP activities include formulating plans and policies, for decisions of investments in power processing
projects, developments and research, power supply and generation pertained in legislating formulation, and the
required linkage is provided between other departments and ministries in the planning commission, Central and
State governments.
Throughout the world, for providing quality service and for better resources utilization and choice to the
consumer at competitive prices the Electricity Supply Industry (ESI) has undergone restructuring. Since 1991 in
India, a competition has been introduced by allowing the Independent Power Producers (IPPs)
participationwhich areintroduced already at generation level.
In several states, the three organs separation of electric power business that is distribution, transmission and
generation has been done which has been followed by distribution privatization. At central level and also in
most states independent regulatory bodies have been formed forthe transparent policies formulation regarding
promotion and subsidies of benign policies that are efficient and environmentally, rationalization of electricity
tariff these regulatory bodies. After the Electricity (Laws) Amendments Act, 1998 enactment at the national
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level and at the state level, State Transmission Utilities (STUs), the Central Transmission Utility (CTU) also
have been made effective. In addition, in all three electricity facets that is, distribution, transmission, and
generation the private sector has entered. The Electricity Act, 2003, clearly calls and focuses on this.A central
utility transmission has notified the PGCIL at national level function. As state utility transmission, the main
transmission companies or SEBs are functioned in the states restructured at state level.

II. ELECTRICITY ACT 2003 SALIENT FEATURES ARE:
No licensing for state and techno-economic clearance for generations of stations, Non-discriminatory and
transmission system open access, regulators , licensing for tariff, SERCs and CERCs, access rules and grid,
Provided for a spot market eventual creation and trading power and subsidies .For access and promotion in rural
areas having special provisions to electricity and for the person who is weaker economically, transition
provision available from monopoly that is State owned to a competitive and liberalized industry. Transmission
grid nationally has been created for electricity dispatch and optimum scheduling among the transmission grids
that are regional. In the electricity market, the competition is assured by the Electricity Act 2003 at the
wholesale level, i.e., the distribution companies and the consumers in bulk now are given permission for buying
power directly from any companies generating power. In wholesale trading after sufficient experience is gained,
at the retail level with the creation of the supplier the competition can also be introduced, in which retail
consumersare provided with power supply by the utility the open access to network that the distribution and
transmission companies offer. According to their requirement, buyers can buy power from any ofthese suppliers
from any generating companies/ power exchange/power pool, etc., and any other commodity trading the
electricity [18].
In the power industry, a competition is introduced due to the power system deregulation and restructuringbased
on price and reliability allowing the customers the suppliers’ selection.
The result of the deregulation and restructuring in the integrated vertical utility with functional
segregation,consists of transmission, distribution and generation into distinct utilities each performing a single
function. The conventional mechanism of system operation and planning changed due to economic segregation
and service unbundling from cost-based operation to price-based operation and planning. The back-up supply
provision in the event that its energy obligations cannot be met by a generating company (Genco) is not the
responsibility of the other power producers unless there are reserve agreements with others. In power system
having transmission facilities are usually maintained and owned by different transmission companies
(Transcos).
All power producers, with no discrimination should be able to access the transmission. Although the market
players contracts in a financial power market are settled, implementing physically the energy transactions
through the same network of transmission. Therefore, the problems of the reliability and stability such as load
shedding, voltage constraints, and congestion can be coordinated and controlled through the independent system
operator (ISO) or transmission administrator. Some fundamental problems are created by these changes [1–5]
which is regarding reliability management system. The reliability assessment techniques having wide range,
which is developed for the conventional systems that is vertically integrated,for the extent of its need and its use
in restructured power systems is reconsidered.
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The transmission activities separation starts the restricting process from the activities of the electricity
generation. In generation activities the competition is introduced by the subsequent step, either through the
power pools creation, bilateral direct transactions provision or spot markets command. For the whole system
appointing the system operator and commended with the responsibility of the maintenanceNaturally, an
independent authority is required with no involvement in market competition [1].
The struggle of the generators is to supply for the distribution companies and large users in the restructured
power system. Thus, the market uses a reasonable economic indicator as transmission pricing for decision
making on system expansion, resource allocation, and strengthening. However, an efficient transmission pricing
scheme is difficult to achieve which the market structures are fit in different locations. [9].

III. LITERATURE REVIEW
With and without real power transmission losses this paper [1] focuses on the cost allocation transmission
procedures and providesanalternative comparison oftwo methodologies; Flat Rate based method i.e., Power
Flow based method and Postage Stamp (PS) Method i.e., Proportional Sharing Principle (PSP) Method. Based
on these two methods the algorithms have been implemented and developed for cost allocation. On the IEEE-24
bus system and sample 3-bus system these two methodologies are illustrated. The MATLAB program is used to
analyze and the simulation results are obtained. In a restructured environment the Load Frequency Control
(LFC) of the two-area multiple-unit interconnected thermal reheat power system is proposed in this paper [4].
With fast power consumption and large capacity the various kinds of apparatus may cause frequency oscillations
series problem in the restructured scenario. If no adequate damping is available the system frequency oscillation
may grow and sustain causing a problem of series frequency stability.. So to stabilize the system in order, at the
terminal of area 1 with tie-line and Redox Flow Batteries (RFB) impact of Interline Power Flow Controller
(IPFC) have been investigated. In the competitive electricity market, for optimizing under different transactions
of the Load-frequency Controller integral gains using the Bacterial Foraging Optimization (BFO) algorithm. In
this work for Load Frequency Control, compliance with North American Electric Reliability Council (NERC)
standards has also been established. With IPFC units the RFB have been coordinated for LFC loop having great
potential to improve the dynamic performance of the systemwhich is revealed by the simulation studies.
In [5], To maintain system parameters within feasible operational margin the system operator’s one of the major
aims. A day-load changes very rapidly during certain period of time, especially when it tends, for reactive power
sources, a generalized stressed condition and voltage decrement occurs. Under unpredictable load scenario,
maintains voltage profile is maintainedunder load varying conditions. While the reactive power support that is
necessary is provided under perturbations to improvethe power system voltage profile, this highlights the
expediency of STATCOM by the embedded work. Using software tool PSAT based on MATLAB under
different loading conditions the simulation results supporting the performance evaluation on WSCC 3-generator
9-bus system have been obtained.
In [6],for two-area restructured power system having an automatic generation control (AGC) an optimal
controller has been designed. For two cases the controller performance has been studied: (a) the parallel
EHVAC and HVDC lines are consisted when the two areas are in the tie line and (b) interconnection acting only
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as ac tie line. In each area, damping out frequency oscillations while doing the comparisons for two cases in
terms of the time taken is done, when there is change in load by each generator the tie-line power exchanges in
between the generated power and the two areas. With EHVAC in parallel tie line, improving the control
performance when in parallel connecting the HVDC link that is indicated by the simulation results and for the
optimal controller as additional state considering the dc block output. By DISCOs for bilateral contract violation
condition and for contracted condition the simulation studies are carried out in detail.

As compared to

conventional PI controller better dynamic response is given by the optimal controller. By using optimal fuzzy
controller combined with the dynamic response is further improved. For tuning the fuzzy controller, the Particle
swarm optimization (PSO) technique is used. In terms of settling time and peak overshoot, the two area
thermal–thermal system results indicate better control performance. In the secure and economic operationof the
competitive energy market of the restructured power system the price and load prediction are components that
have been described important [7]. To half hourly ahead price prediction, applications and to half hourly ahead
load prediction, the use of the artificial neural network is presented in this paper. For the half hour ahead
prediction, with Back propagation (BP) algorithm a multi-layer feed forward (FF) neural network has been
developed by using the price and calendar data, load consumption and historical weather. With Australian
market data for half hourly prediction the developed algorithm has been tested. The conventional Multiple
Regression (MR) prediction model and the ANN prediction model resulthave been compared.
In power markets an In power markets an iterative generator maintenance scheduling (GMS) scheme is
proposed [8],an unexpected unit failures influence is consider. Within the entire scheduling horizon, GMS
problems with the individual producers by their payoffs optimization, the ISO determines the outage periods as
the coordinated benchmark. Between the scheduling of the producers and the benchmark based on the difference
of the system costs, the generating units in corrective signals are synthesized by the ISO, in which outage
planning is rescheduled by direct producers and ISO resubmitting them. For the balancing of the benefits of
producers and an appropriate schedule by the system operating costs through the iterations among power
producers is obtained. To demonstrate the proposed GMS issue utilizing a 21-unit system equivalent energy
function (EEF) method is used. With high wind power penetration in restructured power systems, to evaluate
operational reliabilities a new technique is proposed for this [9]. The proposed technique is the reliability
network equivalent and time-sequential simulation approaches in combination.. For real time operation which is
considered to its day-ahead coupling with contingency management scheme is proposed. To model the
chronological characteristics of corresponding reliability network equivalents with the use of time-sequential
Monte Carlo simulation are used. For improving the computational efficiency a simplified method is developed.
In the deregulated environment for customers’ reliabilities evaluation considering high wind power penetration
the proposed technique is used during the operation of power system. In the System Operator (SO) in paper [10]
theTransmission congestion management is one of the important and critical tasks. With the rescheduling, cost
minimization objective comparing withthe congestion relief procedure is discussed in this paper. Transmission
Congestion Distribution Factors (TCDFs) on the zone/cluster bases.The Congestion Management is carried out
by the real power generation rescheduling using the proposed idea has been based on a 6 bus system and IEEE
30 bus system. Based on the EBE principle a new LA scheme has been developed and tested in this [11]. For the
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transmission allocation use costs this principle has been applied, and for an LA scheme there are also several
desirable properties: 1) for its implementation it is based on flow,only load flow is required; 2) Onslack bus
choice it is not dependent; 3) for application it is straightforward; 4) does not produce the undesirable negative
loss allocation; For loss allocation the application of this principle required several steps: 1) all bus generations
and demands identification; 2) all equivalent line loss loads identification; 3) EBE definition; 4) to each EBE the
line loss component definition and calculation are defined according to the use of its line by the factors of line
flow distribution; and 5) EBE all line loss allocations is among all loads and generators.Based on the bilateral
AGC scheme and changing environment of power system operation under deregulation and to adapt the
classical automatic generation control (AGC) system that is well tested, a new decentralized robust strategy is
addressed in this [12]. In a modified traditional dynamical model the effect of bilateral contracts has been taken
as a set of new input signals. The multi-objective control problem is formulated by the AGC problem, and in a
multi-area power system forsynthesizing the desired robust controllers using the mixed H2/H∞ control technique
for AGC design.
In an electric energy environment that is competitive,a generation maintenance scheduling is addressed in this
[13]. While minimizing and imposing it to all producers, a maintenance scheduling plan driven by the system
operatorin which the desired reliability is attained in a centralized setting. This is not possible in a competitive
environment because for the maintenanceof reliability,operation having adequate level is still in charge, but the
each producer target is the maximization of profile of its own, with the reliability operator which conflicts in
general. Based on the operator and incentives/disincentives among producers a technically sound coordinating
mechanism is proposed in this paper, while an appropriate reliability level is ensured by operator which allowed
producers their respective profiles maximization.
In restructured power system for automatic generation control (AGC) simulation, the control loop of the
traditional automatic generation is incorporated with modifications in this [14]. For price based operation the
Federal energy regulatory commission (FERC), an open market system is encountered. For proposed
rulemaking of various ancillary services the FERC has issued a notice. For optimal transient performance to
obtain optimal gain parameters the Hybrid particle swarm optimization is used.Fundamentally,Bialek’s “Tracing
forthe flow of electricity” method is proposed in [15]. Using the loss weight factors (LWFs) to market
participants the losses are allocated which are obtained from the Z-bus matrix and square current magnitude.
When network topology is considered on current magnitude the LWF method is solved are load flow based and
is emphasized strongly.
For the cost allocationto its users of a transmission network, a novel methodology is presented in [16] based on
the equivalent bilateral exchanges principle After the governing of all the physical laws like meeting the power
flow, each generation fraction assigning each demand and in uniform manner, each demand fraction assigned
by each generator. Transmission cost allocation on the bases of this principle hasseveral advantages, such as, the
slack bus choice independence, counter-flows recognition, and charges used by transmission that are positive
and stable.The four alternative algorithms comparison in detail is provided in [17] which focuses on
transmission loss allocation procedures: 1) marginal allocation, 2) proportional sharing, 3)pro rata, and 4)
unsubsidized marginal allocation. In this paper, a case study is provided which is based on IEEE RTS. A
scenarios analyzing load condition for whole year has been considered.
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TABLE1 Review Table
Author Name

Title and Publishing

Technology used

Description

year
P. Srinivasa Varma

"Transmission

cost

MATLAB, Postage

With and without real power

et al.

allocation with and without

Stamp (PS) Method

transmission losses focusing on

losses

and

the cost allocation transmission

in

restructured

power system."(2011)

Power

Flow

based method

procedures

and

provided

alternative

two

methodologies

comparison;

Flat

Rate

an

based

method i.e., Power Flow based
method and Postage Stamp (PS)
Method i.e., Proportional Sharing
Principle (PSP) Method.
I.A. Chidambaram

"Optimized load-frequency

Load

et al.

simulation in restructured

Control

power system with Redox

Bacterial Foraging

different transactions of the Load-

Flow

Optimization

frequency Controller integral gains

(BFO)

using

Interline

Batteries

and

Power

Flow

Frequency
(LFC),

In

the

competitive

market,

for

the

electricity

optimizing

Bacterial

under

Foraging

Optimization (BFO) algorithm. In

Controller." (2013)

this work for Load Frequency
Control compliance with North
American

Electric

Reliability

Council (NERC) standards has
also been established. With IPFC
units the RFB coordinated for LFC
loop having great potential is
applied to improve the dynamic
performance of the system which
is revealed by the simulation
studies.
HitarthBuch et al.

"Voltage
management

profile
in

MATLAB

based

software tool PSAT

Using software tool PSAT based
on

MATLAB

under

different

restructured power system

loading conditions the simulation

using STATCOM." (2011)

results supporting the performance
evaluation on WSCC 3-generator
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9-bus system. While the reactive
power support that is necessary is
provided under perturbations to
improve the power system voltage
profile,

loss

highlights

the

expediency of STATCOM by the
embedded work.
Sanjay Sinah et al.

"Application

of

AI

Automatic

optimal

generation

control

improving the control performance

(AGC),

Particle

when in parallel connecting the

generation control of a

swarm optimization

HVDC link that is indicated by the

restructured power system

(PSO) technique

simulation results and for the

supported
controller

for

automatic

With EHVAC in parallel tie line,

with parallel AC–DC tie

optimal controller as additional

lines." (2012)

state considering the dc block
output.

For tuning the fuzzy

controller using the Particle swarm
optimization (PSO) technique. In
terms of settling time and peak
overshoot, the two area thermal–
thermal system results indicate
better control performance.
Mohan Akole et al.

"Predictive model of load

ANN

and price for restructured

model

prediction

To

half

hourly

ahead

price

prediction applications and to half

power system using neural

hourly ahead load prediction the

network."(2011)

use of the artificial neural network
is presented in this paper. For the
half hour ahead prediction, with
Back propagation (BP) algorithm
a multi-layer feed forward (FF)
neural network is developed by
using the price and calendar data,
load consumption and historical
weather.

Changyou Feng et

"Iterative

approach

to

al.

generator

maintenance

schedule

considering

Generator

In power markets an iterative

maintenance

generator maintenance scheduling

scheduling (GMS)

(GMS)

scheme

is

proposed,
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unexpected unit failures in

scheme,

energy

unexpected unit failures influence

restructured

function

(EEF)

is considered. Within the entire

power

systems." (2011)

scheduling horizon GMS problems

method

with the individual producers are
considered

by

their

payoffs

optimization, whilst by the cost of
system operating minimization.
The ISO determines the outage
periods

as

the

coordinated

benchmark.
Yi Ding et al.

"Operational

reliability

With high wind power penetration

evaluation of restructured

to evaluate restructured power

power systems with wind

systems operational reliabilities a

power penetration utilizing

new technique is proposed. The

reliability

proposed

equivalent

network
and

sequential

time-

technique

is

the

combination of reliability network

simulation

equivalent

and

simulation

approaches." (2014)

time-sequential

approaches.

In

restructured power systems the
representation of reliability models
of

reserve

provides

conventional

and

generation,

transmission network and fast
reserve providers and wind farms
are

developed

operational

using

reliability

the

network

equivalents.
S. Charles Raja et

"Transmission

al.

management
restructured
systems." (2011)

congestion
in
power

Congestion

In the System Operator (SO) paper

Management (CM),

[10] the Transmission congestion

Transmission

management

Congestion

important and critical tasks. With

Distribution Factors

the

(TCDFs),

minimization objective comparing

Particle

is

one

rescheduling,

of

the

cost

Swarm

the congestion relief procedure is

Optimization (PSO)

discussed
Transmission

in

this

paper.

Congestion
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Distribution Factors (TCDFs) are
utilized on the zone/cluster based.
The Congestion Management is
carried out by the real power
generation rescheduling.

IV. CONCLUSION
Power loss minimization is necessary for any power system. This can be done using various optimization
methods like Bacterial Foraging Optimization (BFO), Particle swarm optimization (PSO). With power loss
minimization one can optimally allocate the cost of power to different users as power losses varies with distance
from generating units along the lines and other factors too.
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ABSTRACT
In today’s world, the communication network is widely developed. You can send the texts as well as files,
also it can be shared in one or many forms. While communicating with the other person via medium, the
registered details become transparent to the third party. What if we could demolish the transparency?
We propose a cloud system where user can upload, download, view and also share data by keeping his
identity anonymous. The application can be an anonymous sharing system for government where user can
bring into notice the certain issues of government by keeping his identity secured. It is also important to
ensure that respective file is delivered to the authorities in any case.

Keywords:- anonymous sharing center, access control, decentralized.

I. INTRODUCTION
Now-a-days, in Online social networking access control is very important. Only valid user must be allowed to
access and store personal information, images and videos and all this data is stored in cloud. The goal is not just
to store the data securely in cloud, it is also important to make secure that anonymity of user is ensured. In the
proposed system, the cloud verifies the authenticity of the user without knowing the user’s identity before
storing data. In Existing System, existing work on access control in cloud are centralized in nature except that
all other schemes use attribute based encryption. The scheme uses a symmetric key approach and does not
support authentication.
Suitable cryptography method is used, to achieve secure data transaction in cloud. The data owner must encrypt
the file and then store the file to the cloud. If a third person downloads the file, he/she may view the record, if
he/she has the key which is used to decrypt the encrypted file. Sometimes this may lead to failure due to the
technology development and the hackers. A lot of techniques have been introduced to make secure transaction
and secure storage and to overcome the problem. The encryption standards are used for transmitting the file
securely. To maintain the secrecy, the encryption technique was implemented with set of key operations.
Security of data and privacy of users is more important and has to be preserved. Cloud should make sure that
the users trying to access data and services are authorized users. Authentication of users can be achieved using
many public key cryptographic techniques. Users should also ensure that the cloud is not tampering with their
data and computational results. Sometimes, it can also be important to hide the users identity for privacy
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reasons. For example, while storing some medical records, the cloud should not be able to access records of a
particular patient, given the identity. Users should also ensure that the cloud is able to perform some
computations on the data, but without knowing the actual data values.

1.1 Objectives
There are three main objectives:
 Privacy
 Reliability
 Accessibility
The goal is not just to store the data securely in cloud but it is also important to make sure that anonymity of
user is ensured.

Fig 1-Cloud Storage Service Architecture
II. LITERATURE SURVEY
ABSs were introduced by Maji et al, to ensure anonymous user authentication. This was also a centralized
approach. A recent scheme by Maji et al takes a decentralized approach and provides authentication without
disclosing the identity of the users.
In this system we are going to use KDC for generation of encrypted Tokens and encrypted keys. Key
distribution is done in a decentralized way. There is KDC which generates encryption and decryption keys and
keys for signing. On presenting token to KDC, the creator will provide secret keys and keys for signing. The
cloud takes decentralized approach in distributing secret keys and attributes to user.
Ruj et al proposed a distributed access control mechanism in clouds. However, the scheme did not provide user
authentication. The other drawback was that a user can create and store a file and other users can only read the
file. Write access was permitted to users other than the creator.
Although Yang et al proposed a decentralized approach. Their technique does not authenticate the users, who
want to remain anonymous while accessing the cloud. ABS(Attribute-based signature) is a protocol which was
proposed by Maji et al.

III. EXISTING WORK
Cloud computing, helps the users to outsource their computation, applications and storage to servers (also
called clouds) using Internet. This frees users from the hassles of maintaining resources on-site. Clouds provide

153 | P a g e

services like application as a service (e.g., Google Apps, Microsoft online), infrastructure as a service (e.g.,
Amazon’s EC2, Eucalyptus, Nimbus), and platforms to help developers write applications (e.g., Amazon’s S3,
Windows Azure). Since services are outsourced to a remote server, security and privacy are of immense concern
in cloud computing.
Now-a-days, access control in clouds is gaining more attention because only authorized users have access to
valid service. While ensuring access control of the sensitive information care should be taken as the information
can be related to health, important documents (as in Google Docs or Dropbox) or even personal information (as
in social networking). Access control also gains importance in online social networking where users (members)
store their personal information, pictures, videos and share them with selected groups of users or communities
they belong to. Such data are being stored in clouds. Only

authorized users are given access to those

information. A similar situation arises when data is stored in clouds, for example when data is stored in
Dropbox, and shared with certain groups of people.
In many applications, it is essential to use a common secret key for secured communication among multiple
devices. Granting access rights to certain users and forbidding other users to access the data, is called access
control. One way to achieve this is to attach a list of all valid users to the data. In cloud computing scenario,
such lists can be extremely long and often dynamic, which will make handling such lists extremely difﬁcult.
Each time the list has to be checked to see if the user is valid. This results in a huge computation and storage
costs. Another way to encrypt data is by using public keys of valid users, so that only they are able to decrypt
data using their secret keys. However the same data then must be encrypted several times (individually for each
user), which may result in huge storage costs. Hence we use the cryptographic technique called Attribute Based
Encryption(ABE) to achieve access control in clouds.

IV. TECHNOLOGIES TO BE USED
Our system uses the following technologies:
 Java
Java is designed for applications that are portable and also have high-performance for the widest range of
computing platforms .By making applications available across heterogeneous environments, businesses can
provide more and more services and boost end-user productivity, communication, and collaboration—and
dramatically reduce the cost of ownership of both enterprise and consumer applications.
All the implementation of Java compilers, virtual machines, and class libraries were released by Sun under
proprietary licenses. As of May 2007, in compliance with the specifications of the Java Community Process,
Sun relicensed most of its Java technologies under the GNU that is General Public License. Others have also
developed some

alternative implementations of these Sun technologies, such as the GNU Compiler for

Java (byte code compiler), GNU Classpath (standard libraries), and IcedTea-Web (browser plugin for applets).
 Token generation
In this method, we will generate encrypted token by KDC. A security token provided by KDC is given to an
authorized user of computer services is given to ease authentication. The term may also refer to software tokens.
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Security tokens are used to prove one's identity electronically. The token is used in place of a password to prove
that the customer is who they claim to be. The token acts like an electronic key to access information.

Fig 2-Token Genertaion
 Key generation
After Validating the tokens we will generate the encrypted key to the user. Key generation is the process of
generating keys in cryptography. An electronic key that is provided to the user is used to encrypt and decrypt
whatever data is being encrypted/decrypted.

Fig 3-Key Generation
V. PROPOSED SYSTEM
In the proposed system, the cloud verifies the authenticity of the user without knowing the user’s identity before
storing data. In the existing system, RSA algorithm is used. We are now using AES encryption algorithm which
is of 256 bit key length. A user can create and store a file and other users can only read the file. The write access
is only permitted to the creator not to the other users. To authenticate the user, OTP is sent to the user’s emailid. Multiple files can also be uploaded. The file should be delivered to the right authorities in any case. A predefined deadline is scheduled after which the file will be automatically posted even without the provider’s
permission.
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Fig 4-Proposed system

5.1. Product Perspective
The perspective of this application to maintain security and unauthorized person who wants to access the data
on the cloud. This was also a centralized approach. A recent scheme by Maji et al. Takes a decentralized
approach and provides authentication without disclosing the identity of the users.
In this system we are going to use KDC for generation of encrypted tokens and encrypted keys. Key distribution
is done in a decentralized way. There is KDC which generates encryption and decryption keys and keys for
signing. Creator will present token to KDC and it will provide secret keys and keys for signing.
5.2. Product Function
 Registration:-Register user with name, email, Date of Birth and address. Token will be sent to specified email
to authenticate user. If token is correct, then user will again get key on email, thereafter email and key will be
the log-in credentials.
 After Logging In, user can upload files on Cloud and see list of uploaded files if uploaded before. Also user
can share files from his uploaded file list through email.
5.3. User Characteristics
Proposed system involves important role for the User User will able be to Register with system with credentials -Name, Email, Date of Birth, Address.
 User will be able to Login with Email and Key which will sent on email.
 User Able to Upload File. File sharing via Email interface.

VI. ALGORITHM
1. Register User
1.1: Sent all user details to Web Service.
1.2 : Validate fields.
1.3 : Sent OTP to mobile number.
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1.4 : Sent Login key on Mail if OTP correct.
2. Login User
3. Home page
3.1 : Uploaded files.
3.2 : Show list of uploaded files.
3.3 : Send files
4. Stop

VII. IMPLEMENTATION AND DISCUSSION
In this proposed system, we briefly discuss the existing works about Decentralized Access control system.
1.

In this the additional feature of a timer has been added in order to assure file publishing in any case.

2.

The earlier 2 step user authentication has been advanced into a three step authentication system .

3.

In the existing system only single files can be uploaded. In this system the user is able to upload multiple
files into the cloud.

4.

The authentication is done via the email and phone number of the user.

5.

The uploaded file is stored on a backup server and also into the main cloud.

6.

Advanced key encryption methods like 256 bit key is used improving the security provided.

VIII. CONCLUSION
Here, we have presented a decentralized access control technique with anonymous authentication, which
provides user revocation and prevents replay attacks. Key distribution is done in a decentralized way. The
proposed system provides a Anonymous Authentication of Decentralized Access Control of Data Stored in
Cloud. It prevents replay attacks and addresses user revocation. The user credentials are verified by cloud who
store the data but cloud does not know who the user is.
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ABSTRACT
It is well known that concrete is a brittle material under tensile loading. The mechanicalproperties of concrete
can be improved by randomly oriented short discrete fibers whichprevent or control initiation, propagation, or
coalescence of cracks.The addition of fibers to concrete in the said amounts has a significant influence on
hardened concrete properties;improvement in toughness and energy absorption; achievement of higher
resistance to dynamic load andreduction in crack spacing and width. By using hybrid fibers in a concrete
mixture the same properties of concrete can be obtained as those exhibited by conventional fiber reinforced
concrete but with the addition of a smaller amount of fibers. Moreover, the use of a single type of fiber may
improve the properties ofFRC to a limited level. However the concept of hybridization, which is the process
ofadding two or more types of fibers into concrete, can offer more attractive engineeringproperties as the
presence of one fibers enables the more efficient utilization of thepotential properties of the other fibers.

Keywords: Brittle, cracks, hybrid fiber, mechanical properties, toughness, durability, shrinkage

I. INTRODUCTION
Crack growth due to loading and shrinkage should both be controlled in slab like concrete structures, such as
pavements, runways for airports, and continuous slab-type sleeper for high-speed trains. In these types of
structures, effective prestressing for crack control purposes will be very difficult, especially in the two principal
directions. So, dispersed short fiber reinforcement offers a second approach in this case. [1]The concept of
hybridization with two different fibers incorporated in a common cement matrix can offer more attractive
engineering properties because the presence of one fibers enables the more effective utilization of the potential
properties for the other fibers.Optimization of mechanical and conductivity properties can be achieved by
combining different types and sizes of fibers. [2]
By embedding conventional reinforcements into concrete material,only cracks at certain structural sections and
at a single scalecan be arrested, although fracturing in concrete is multi-scale. Hybridization means the
combination of two or morefibers with different properties in an appropriate manner to takefull advantage of the
resultant product. Based on the anticipatedperformance from the final composite material, the fiber propertiesto
be considered are length, diameter, strength, elastic modulus,aspect ratio, specific gravity and so on. It can
generally be statedthat larger fibers are more effective in bridging macro cracks (providingtoughness) while
smaller fibers are effective in bridgingmicro cracks, thus enhancing the behaviour before and/or right aftercrack
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formation. With a proper combination of large and smallfibers, individual benefits can be collected
simultaneously in a singlehybrid cementitious composite. [3]

II. DEVELOPMENT AND APPLICATION OF HYBRID FIBER REINFORCED CONCRETE
Hybrid fiber-reinforced concrete is a type of fiber-reinforced concrete characterised by its composition. It
contains at least two or more types of fibers of different sizes, shapes or origins. Considering that fibers of
different types have different effects on the properties of fresh and hardened concrete, the use of hybrid fibers
allows optimisation of the properties of fiber-reinforced concrete at all levels.Fiber reinforced concrete (FRC) is
a type of concrete that contains, including usual components, fibers having high tensile strength. Depending on
the amount of fibers added to the concrete mixture, fiber-reinforced concretes can be categorized into two
groups: the FRCs containing a small amount (< 2 vol. %) of fibers and the FRCs with a large amount (≥ 2 vol.
%) of fibers. [4]
Hybrid fiber-reinforced concrete was applied in construction of concrete pavement for warehouses located in the
surrounding area of Zagreb, Croatia. The concrete pavement slab was 22 cm thick; the fields of 5x5 m were
placed and reinforced with shear connector at joints. The concrete was delivered to the construction site in a
concrete mixer, placed by concrete finishers, and surface finished. [4]
Hybrid fiber-reinforced concrete was used to repair the bridge deck overlay of Rogotin Bridge over the Neretva
River on D8 in Croatia. Thickness of the overlay of bridge deck was only 8 cm. [4]

III. LITERATURE REVIEW
Many researchers have investigated the effect of various types of fibers on the properties of concrete. The
research on hybrid fiber reinforced concrete is presented below.

3.1 Workability and strength
The contribution of hybrid fibers to the workability, mechanical and shrinkage properties of lightweight
concrete (LWC) with high strength and workability was investigated. The results show that adding fiber to the
lightweight concrete mixture greatly reduces the sedimentation of aggregates during mixing and improves the
uniformity of the mix; however, the slump value is reduced. Compared with single type of fibers, hybrid fibers
significantly improve the mechanical properties and brittleness of lightweight concrete, and restrain the longterm shrinkage.The holding effect of different fibers in LWC reduced the surface bleeding of concrete and the
sedimentation of the aggregates, and improved the uniformity of the mixture. However, the slump of the mixture
reduced somewhat as well. For single fiber types, carbon and steel fibers can both enhance LWC, and provide
an increase in compressive and split tensile strengths at different levels. However, for LWC with PP fiber, the
compressive strength decreased somewhat. All combinations of different types of fibers resulted in an increase
in strength, among which C–S fibers combination provides the best effects, i.e., a 27.6% increase in the
compressive strength and a 38.3% of increase in the spit tensile strength. [5]
The optimization of fiber size, fiber content, and fly ash content in hybrid polypropylene-steel fiber concrete
with low fiber content based on general mechanical properties. The research results show that a certain content
of fine particles such as fly ash is necessary to evenly disperse fibers. The different sizes of steel fibers
contributed to different mechanical properties, at least to a different degree. Additions of a small fiber type had a
significant influence on the compressive strength, but the splitting tensile strength was only slightly affected. A
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large fiber type gave rise to opposite mechanical effects, which were further fortified by optimization of the
aspect ratio. High performance hybrid fiber concrete should first possess good capacity on compaction and static
properties, such as compressive strength, MOR, and splitting strength. Therefore, this research first investigates
the optimization of cementitious matrix, fiber type, and fiber content based on previously mentioned properties.
[1]
Three types of hybrid composites were constructed using fiber combinations of polypropylene (PP) and carbon,
carbon and steel, and steel and PP fibers. Test results showed that the fibers, when used in a hybrid form, could
result in superior composite performance compared to their individual fiber-reinforced concretes. Among the
three types of hybrids, the carbon–steel combination gave concrete of the highest strength and flexural
toughness because of the similar modulus and the synergistic interaction between the two reinforcing fibers. [6]

3.2 Flexural Behaviour
The flexural performance of four Hybrid (H-) Ultra High Performance Fiber Reinforced Concretes (UHPFRCs)
with different macro fibers was investigated. Four macro fibers were long smooth (LS-) steel fiber, two types of
hooked (HA- and HB-) steel fibers, and twisted (T-) steel fibers while one type of micro fiber, short smooth (SS) steel fiber, were blended. The enhancements in modulus of rupture, deflection capacity and energy absorption
capacity were different according to the types of macro fiber as the amount of micro fiber blended increased.
The order of flexural performance of H-UHPFRC according to the types of macro fiber was as follows: HB- >
T- > LS- > HA-fiber. The influence of strain capacity in tension on the flexural performance of H-UHPFRC was
also examined. The deflection capacity and the ratio between flexural strength and tensile strength were
dependent upon the strain capacity of H-UHPFRC. In a hybrid system, the improvement of equivalent bending
strength (f), deflection capacity (d), and toughness (Tough) are sensitive to the types of macro fiber as the
amount of micro fibers blended increases. [7]
The fracture behaviour of all single and hybrid FRC under tensile and fracture stresses was remarkably stable
and, in the case of flexural tests, met the structural requirements of the standards. The fracture toughness and
ductility, as well as residual strength, were increased if compared with the same proportions of fibers added
separately and subsequently combined. This synergy in the fracture results led to a high-performance concrete
capable of bearing loads close to the peak-load for deflections of span/60. This improving effect was observed
on the fracture surface of the specimens that showed the same preferential orientation for both types of fibers
and an improved orientation and distribution of the polyolefin fibers. In addition, this synergy was found in both
flexural and uniaxial fracture tests. Moreover, the low degree of scatter found due the meticulous testing
procedures permit the conclusion that simultaneous use of these two fiber types can be used to increase the
properties of FRC. [8]
K. Ramadevi and D. L. Venkatesh Babu, analyzed the behaviour of RC beam structures strengthened by using
hybrid fiber reinforced concrete (HFRC). The concrete beams are casted for a grade of M25 as per IS
10262:2009. The fibers used are polyolefin and steel (crimped) fibers in various volume fractions. The main
reasons for adding steel fibers to concrete matrix is to improve the post-cracking response of the concrete i,e., to
improve its energy absorption capacity and apparent ductility, and to provide crack resistance and crack control.
The base polyolefin is highly resistant to the majority of aggressive agents and will never oxidize when exposed
to the conditions which cause steel to rust. The ultimate deflection for the HFRC beams was found to be
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increasing when compared to the control specimen, which is due to the increase in ductility of the beams by the
introduction of fibers. [9]
The size effect on the flexural behaviour of ultra-high-performance hybrid fiber-reinforced concrete
(UHPHFRC) was investigated. Three different sizes of specimens were tested using four-point bending in a
three-dimensional scale: 50 x 50 x 150 mm3 (small), 100 x 100 x 300 mm3 (medium), and 150 x150 x 450
mm3 (large). As the size of the specimen decreased, the flexural strength, normalized deflection, and normalized
energy absorption capacity of UHP-HFRC increased significantly, while the average crack spacing on the
bottom surface of the specimen was noticeably decreased. [10]

3.3 Toughness
The hybrid fibers can be considered as a promising concept and the replacement of a portion of steel fibers with
palm fibers can significantly reduce the density, enhance the flexural strength and toughness. The results also
indicates that the use of hybrid fibers (1.5 steel fibers + 0.5% palm fibers) in specimens increases significantly
the toughness indices and thus the use of hybrid fibers combinations in reinforced concrete would enhance their
flexural toughness & rigidity and enhance their overall performances. The results show that the use of hybrid
fibers (1.5 % steel fibers + 0.5% palm fibers) in specimens has increased the toughness indices in the matrix
significantly compared with mix of 2% when the single steel fibers was used. Thus indicates that the use of
hybrid fibers combinations in reinforced concrete would enhance their flexural toughness & rigidity and
enhance their overall performances. [2]

3.4 Rheological Properties
The influences of fiber types, size, dosages, and fiber combinations (used in hybrid mixes) on fresh (slump flow,
L-box passing ability, V-funnel flow time, and segregation index—a measure of workability) and rheological
(viscosity and yield stress at various time intervals ranging from 10 to 70 min) properties are critically analyzed
on the basis of experimental results. The workability/ rheological properties of concrete mixtures are found to
depend on types, dosages, geometry of fiber, and in cases of hybrid mixtures, interaction and synergic properties
between different fiber types also play a critical role. Generally, the plastic viscosity/yield stress increases with
the increase of PVA/metallic/hybrid fiber volume and elapsed time. [11]

3.5 Fracture Behaviour
Three different types of steel fibers with and/or without hooked-ends were added to the mixtures in two different
volume fractions (0.75 and 1.5% of the total volume of concrete). The fracture energy test results show that the
concretes with high strength long steel fibers display behaviour of enhanced toughness and ductility when
compared to the concretes with normal strength steel fibers. The results of image analyses show that even when
high volume of fibers are used fibers in the self-compacting concrete can be dispersed homogeneously without
clumping, which results in enhancement in toughness of concretes. [12]
The HFRC composite was produced using three types of fibers namely steel, Kevlar and polypropylene. The
increase in SF fiber volume results in increase in the fracture properties of HFRC mixes. The replacement of SF
fibers by KF fibers causes either almost no change or small decrease in the values of fracture properties of
HFRC. The replacement of SF fibers by equal volume of PF fibers causes either no change or small increase in
the fracture properties of HFRC composites. [13]

3.6 Impact resistance
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The flowability, static mechanical properties and impact resistance capacity of UHPHFRC are measured and
analysed. The dynamic impact test results show that the long steel fiber plays a dominating role in improving the
impact resistance capacity of UHPHFRC. With a constant total steel fiber amount, the addition of short fibers
can cause a decrease of the impact resistance capacity of UHPHFRC. [14]

3.7 Corrosion damage reduction
A self- consolidated hybrid fiber reinforced concrete mixture is tested under a chloride-induced corrosive
environment to determine the role of crack suppression in both the initiation and the propagation phases of
corrosion damage. Transverse crack suppression by means of fiber reinforcement inclusion is important for
extending the duration of the initiation phase but it is the suppression of splitting cracks (both mechanically and
corrosion-induced) that provides significant durability enhancement in the propagation phase.[15]

3.8 Fire Resistance
The contribution focuses on observing the behaviour of hybrid fiber reinforced concrete under ambient and
elevated temperature with the aim to determine the mechanical properties of the material. The obtained findings
contribute to improving the knowledge in the field of both concrete structures exposed to high temperature and
structural behaviour of fiber reinforced concrete. The presence of fibrous reinforcement ceases to have effect on
the residual tensile strength of material as the temperature increases.[16]

IV. CONCLUSION
From the review of research articles mentioned in this paper, the HFRC is aninnovative engineering material.
1) With a simultaneous utilization of Nano-silica and hybrid fibers (steel and polypropylene fibers), the negative
influence from the WBA (waste bottom ash) can be effectively minimized and the flexural strength of the
UHPFRC (Ultra-High Performance Fiber Reinforced Concrete) can be improved.
2) Both the tensile and compressive strength of hybrid fiber reinforced concrete decreases with increasing
temperature.
3) The workability/ rheological properties of concrete mixtures are found to depend on types, dosages, geometry
of fiber, and in cases of hybrid mixtures, interaction and synergic properties between different fiber types also
play a critical role.
4) The enhancements in modulus of rupture, deflection capacity and energy absorption capacity were different
according to the types of macro fiber as the amount of micro fiber blended increased.
5) High performance hybrid fiber concrete should first possess good capacity on compaction and static
properties, such as compressive strength, MOR, and splitting strength.
6) The main reasons for adding steel fibers to concrete matrix is to improve the post-cracking response of the
concrete i,e., to improve its energy absorption capacity and apparent ductility, and to provide crack resistance
and crack control.
7) Use of hybrid fibers in specimens increases significantly the toughness indices and thus the use of hybrid
fibers combinations in reinforced concrete would enhance their flexural toughness & rigidity and enhance their
overall performances.
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ABSTRACT
Biological treatment using attached growth in a three- stage lab- scale rotating biological contactor (RBC) was
implemented for wastewater from dairy industries. The wastewater contained high level of organic compounds
due to cleaning and filling processes. Nutrients available in the wastewater enhanced the growth of
microorganisms and allowed the biological treatment to be effective. The RBC consisted of 54 parallel discs
rotating in reservoir and was arranged in three stages, i.e. 18 discs oriented in each stage. Effect of major
operating physical variables such as hydraulic retention time (HRT), disc submergence and disc rotational
speed were examined in COD removal. For duration of 5 days 96.4% BOD removal was achieved in batch
experiment. BOD constant rate (k) and ultimate BOD were determined respectively, 0.8198 day-1 and 6349
mg/1 by Thomas graphical method. COD removal efficiency was increased from 85.3 to 97.4% while the HRT
was increased from 8 to 32 h. The COD removal efficiency increased from 74.9 to 87.5% as the disc
submergence was increased due to activation of second and third compartments. When the rotational speed was
increased from 6 to 12 rpm, the COD removal efficiency was also increased from 62.7 to 93.7%.respectively.
The stage COD removal efficiency was gradually decreased with an increase number of stage and about 88% of
organic compounds were removed in the first stage of aerobic RBC, indicating that the single reactor may be
sufficient in practical application.

I. INTRODUCTION
Biological treatment technologies are in favour of wastewater treatment from food industries since the
wastewater is rich in nutrients. In attached growth processes, the microorganisms are responsible for the
conversion of organic materials or nutrients are penetrated into the packing material [1]. Attached growth
processes are operated as aerobic or anaerobic processes. Aerobic RBC processes as an efficient attached
growth processes and has many advantages such as short Hydraulic Retention Time (HRT), high biomass
concentration, high specific surface area, low energy consumption, operational simplicity, insensitivity to toxic
substrate, less accumulation of sloughed bio-film and partial stir [2].
The complexity in the physical and hydrodynamic characteristics requires that the design of the RBC process
should be based on fundamental information from pilot plant and field installations [3]. There are few variables
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that effect on RBC’s efficiency such as loading rate, rotational speed, hydraulic retention time, staging, and
temperature and disc submergence [4]. The disc rotational speed is a parameter, which affects oxygen transfer in
the biofilm [5]. RBC bioreactor has been effective to remove toxic organic compounds such as phenol, toluene
and trichloroethylene [6-9]. Nutrient removal has been extensively studied in RBC reactor as an efficient
treatment process [10-15].Performance of RBC bioreactor has been evaluated for poultry and palm oil mill
efficient as high-strength wastewater [16-17].
Dairy industries generate a large variety of wastewaters that are usually treated in a complex plant. Oil and fat
contained in Dairy wastewaters are usually removed in conventional treatment plants with floatation devices.
Effluents from process of cooking of tuna have been treated individually in an evaporation plant to obtain a
concentrate waste with high protein content [18]. Treatability of fish canning wastewater with COD
concentration of 6000 mg/1 was evaluated in a combined system composed of well-arranged three sequentially;
anaerobic-anoxic-aerobic reactor. Ninety percent COD removal efficiency has been achieved [19]. An
integrated system included physical pre-treatment unit, an anaerobic digestion and an activated sludge system
was employed to treat effluents from a tuna-processing unit. =
In this combined units, 95% COD removal efficiency was achieved with Organic Loading Rate (OLR) of 1.2kg
COD/mg day [20]. Anaerobic filter (AF) and a down stationary fixed film (DSFF) reactor were examined for
treatment of tuna processing wastewater. COD removal efficiency of 75 to 70% has obtained in AF and DSFF
respectively [21]. Other researches carried out on food and fish processing wastewater treatment are anaerobic
pond, sequential band reactor (SBR), upflow anaerobic sludge bucket (USAB), fibre biofilm reactor and hybrid
bio reactor [13,22-24]. In the present research work treatability of food processing wastewater as a medium
strength industrial wastewater was investigated in a three-stage rotating biological contactor

Fig 1: Sketch of the Experimental Set-up of RBC Bioreactor.
Discs

Shaft Rotar

Peristaltic Pump

Effluent
Stage 1

Stage 2

Stage 3

Influent
Passage
Stand

Motor

II.EXPERIMENTAL
A lab-scale three stage RBC was fabricated with a thick acrylic plastic transparent sheet. The schematic
experimental setup is as shown in Fig.1. The RBC had total volume of 21.L and working volume 15.L. The
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dimensions of the RBC reactor were 80cm long, 40cm width and 30cm depth, which consisted of three stages.
Each stage was separated by fixed baffle plates with 6 discs in each compartment. Lightweight clear plastic
discs with 35cm diameter were mounted on a galvanized hollow metal shaft (o.d. 2cm) and interspacing of
5mm. The available surface area for biofilm growth was about 10m2. The shaft passes through the centre of
each disc and was mounted on bearing attached to each end of the wastewater container. The disc spacing along
the length of the shaft was minimized while maintaining enough space for wastewater to circulate between
discs. The shaft and attached discs were rotated by variable speed dry motor. Flow through discs was parallel to
the shaft. The substrate feed rate was controlled by a variable speed peristaltic pump.

Experimental model sketch of RBC Reactor

The variables in the rotating biological contactors were hydraulic retention time, disc submergence level in the
wastewater, rotation speeds, pH control, supplementary nutrients and volumetric flow rate of the wastewater.
The influent was taken at volumetric flow rate of 30, 36, 45 and 60 1/day. The samples were taken for analysis
for each volumetric flow rate after two times of corresponding retention time, based on steady state assumption

III. INOCULATION CONDITIONS
A sediment sample from aeration tank of dairy industrial wastewater plant was used to culture suitable biomass
for process startup. A 5L batch culture in suspended growth was inoculated with a well grown sediment sample
as seed culture. TSS content of seeding solution was 9500 mg/1. The nutrients were added into the culture to
promote the microbial growth rate. The batch system was incubated at room temperature for 1 week and the
microbial cell density was increased. During the batch process, one third of the fresh wastewater was daily
mixed with the old acclimated culture, to make sure that the microbes have sufficient substrates to follow
progressively growth rate. Fresh wastewater was fed into the RBC and the discs were rotated at 11rpm. The
RBC system was operated and fed batch wise, this duration last for additional 2weeks. During batch operation,
thin biofilm layer was gradually developed on the discs.

IV. ANALYTICAL METHODS
The source of dairy wastewater was from nearby dairy industry. The wastewater samples were characterized and
the data are given in Table.1 with following parameters total suspended solids (TSS), total kjeldahi nitrogen
(TKN), turbidity, dissolved oxygen (DO), biological oxygen demand (BOD), chemical oxygen demand (COD)
and sludge volume index (SVI) were determined based on the standard methods for the examination of water
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and wastewater [25]. The pH was monitored by pH meter model (Systolic, India). For COD, a colorimetric
method with closed reflux method was developed. Spectrophotometer (UV-VIS Spectrophotometer (ECIL,
India), at 600nm was used to measure the absorbance of COD samples. While for total kjeldahi nitrogen (TKN),
a semi-micro kjeldahi method was used Kjeldahl Assembly (Kjel Plus, India), COD digesters and BOD
incubator. The dissolved oxygen concentration in wastewater was monitored by a DO probe.
Turbidity was also measured by turbidity meter mode Turbo 530 IR, WTW (Germany) based on nephelometric
method and the results of the measurements was reported as nephelometric turbidity units (NTU). BOD and all
other routine tests were also followed the standard methods [25]. The dry weight of the attached biofilm per unit
wetted surface area of disc [X] was evaluated by drying the removable section at disc before and after biofilm
attachment at a temperature of 80C for 24h. The difference between the measurements was divided by the
wetted surface area of the disc equaled [X].

Table 1: Characteristics of dairy wastewater

Parameters

Concentration

pH

6.3-8.0

TCOD (mg/1)

1600-1840

SCOD (mg/1)

800-960

TSS (mg/1)

320

BOD (mg/1)

650

TKN (mg/1)

350

NH3 – N (mg/1)

120

Turbidity (NTU)

230

V. RESULTS & DISCUSSIONS
One of the newly developed techniques for the treatment of dairy wastewater is continuous treatment by the
attached growth microbial film on a biological contactor (RBC). Since the process retains very high biomass,
therefore it has the capacity to treat high strength of influent also can tolerate high organic and hydraulic shocks.
Fig.2 shows the BOD of dairy wastewater in batch experiment. The BOD was significantly reduced and the
BOD removal in 5 days was 96.4%. The DO level at early stage was 8.0 mg/l, and then at 5 days the DO
dropped to 4.3 mg/1. The DO level remained about constant, for duration of more than 5 days.
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Fig: 2:- BOD and equivalent oxygen relations
Thomas graphical method was applied to determine BOD create constant (k) and ultimate BOD (Lo), the
Thomas relationship is given by the following equation [26];
The linear model based on Thomas graphical method is shown in Fig.3. The obtained data were suitably fit with
the projected model. The value of BOD rate constant (k) and ultimate BOD (L0) were 0.8198 day-1 and 6349
mg/l, respectively.

Fig:3:¬-Calculation of BOD rate constant using Thomas’s graphical method
Effect of OLR on RBC performance was evaluated by HRT stepwise decreasing from 48-24 hrs. with a constant
influent COD of 6200 mg/l. The experimental run was started with HRT of 48h which was equivalent of OLR
of 18.44 to 36.89 g/m2 day.

Fig.4 shows variation of COD removal efficiency and COD removal rate versus OLR at steady state condition.
As OLR was increased from 18.44 to 36.89 g/m2day, COD removal efficiency was decreased from 97.4 to
85.4%. The rate of COD removal was increased from 3 -5.3 g/day. Reduction in COD removal efficiency was
an indication of insufficient elimination capacity because of limitation in oxygen mass transfer and disc surface
area for attached microorganisms. The COD removal of 85.9% at HRT of 24 hrs.proved that suspended
microorganisms had significant contribution in degradation of organic matters.

170 | P a g e

Fig: 4:- Reactor performance at different HRT
Fig.5 presents the effluent TSS and sludge volume index with respect to HRT. The effluent TSS was 290 mg/l
at HRT of 48h while SVI was 224 ml/g. As HRT was decreased to 40h, TSS was increased to 1080 mg/l with a
SVI of 49 ml/g. The SVI remained less than 60 ml/g at lower retention times. Due to high organic loading at
HRT’s of shorter than 40h, the biofilm formation rate was high (especially in first stage). The high TSS content
of effluent with low sludge had good setting property. The turbidity of settled treated wastewater with various
HRT was measured. The retention time in the setting tank was set 1h, the minimum turbidity was 46 NTU for
HRT of 4

Fig: 5:- Effluent TSS and SVI at different HRT
Fig.6 illustrates the performance of each stage in COD removal. First compartment of the RBC was the most
efficient stage. A result of 73.4% and 88.8% removal efficiency was achieved at HRT of 24 and 48 h,
respectively. Very lower efficiencies were achieved in the second and third stages. High exerted BOD within 1
day of batch experiment confirmed the high degradation rate occurred in the first stage.
Organic loading rates in the second stage were 3.54, 8.19, 14.7, 24.93 g/m2 day, while OLR for the first stage
were 55.33, 66.39, 82.99, 110.66 g/m2 day, respectively. Differences in colour and thickness of the biofilm were
clear indications for high performance of the first stage. Biofilm is the first stage was thicker and creamy colour.
Biofilm in second and third compartments were brownish and thin. The results denoted that these stages act as
secondary treatment units where only 15% of the overall system efficiency was developed to the last two stages.
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Fig: 6:- Effluent COD concentration from each stage at different HRT
Table: 7 show the effect of food to microorganism ratio (F/M) at various HRT on elimination capacity (EC).
Basically, elimination capacity in biological treatment systems is inversely related to F/M which increases with
decrease in HRT. In this experiments, maximum elimination capacity, 13.28 g COD r l-1 day-1, was achieved at
HRT of 48 h of while food to microorganism ration was minimum (0.22 day-1). Elimination capacity at
retention times of 40 and 32 h showed almost same, 12.23 and 12.55 g COD r l-1 day-1, respectively. A
drastically decrease in EC was observed while F/M increased to 0.42 day-1 (corresponds to HRT of 24h).

Table 7:- Elimination capacity as a function of F/M
HRT, hrs

F/M ratio l/d

Elimination capacity, g COD r/l.d

48

0.22

13.42

40

0.25

12.26

32

0.28

12.54

24

0.42

9.55

Fig. 8 demonstrates the effluent pH at various HRT. The pH remained in the range of 6.6 – 7.3 throughout the
experiments. They were no significant changes in pH of the effluent. Attached biofilm on the discs for each
HRT was measured. At steady state condition, the remained VSS was 650-700 g at various HRT. In compare to
activated sludge (AS) system [3], the MLVSScontent of the RBC reactor was three times higher than AS [30005000 mg/l] and with more stability, lower energy requirements and also no necessity of sludge recycling.
The sludge age and sludge residence time (SRT) is the averagevalue of time for the sludge spends in the aeration
basin. The SRT is completely analogous to HRT, which is the average residence time of a drop of water in the
aeration basin. Solid residence time was calculated based on measured amounts of volatile attached and
suspended solids in the RBC. At retention times of 24,32,40,48 h, SRT’s of 7.6, 12.8, 65.9, 74.4 days was
obtained, respectively. Results are shown that HRT decreased, SRT also was decreased and washed out sludge
increased. There was no logic relationship between HRT/SRT and influent COD to determine washout factor so
as to degradation rate in each stage was different for any influent COD concentration.
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Fig: 8:- Effluent pH at various HRT
Fig.9 illustrates a consistent trend for DO concentration is the first and third stages with different concentrations
with respect to HRT. The differences between DO in the first and third stages were resulted from difference on
Do consumption rate or COD removal rate which has been discussed earlier. Low amount of Do in the first
stage was good sign of balance between DO consumption and aeration rate.

Fig: 9:- DO concentration in first and third stages
RBC reactor has been basically designed for the attached microbial growth. One of the major physical variables
which affected the reactor performance was available contactor surface area. Fig.10 shows the effect of
submergence level of COD removal efficiency at HRT of 40h and rotational speed of 11rpm. In this experiment,
three submergence levels 36, 31.4, 23.7% were examined. As the disc submergence from 36 to 31.4% was
decreased, TCOD and SCOD removal efficiency were also decreased from 87.5 and 93.7 to 74.9 and 89.5%
respectively.
At submergence level of 23.7%, the removal efficiency was increased due to activation of second and third
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compartments. Also rate of COD removal at different submergence level confirmed effluent COD trend. As a
result, maximum efficiency can stage, lower disc submergence was employed to activate next stages.
Rotational speed was another physical process variable, which was investigated in this study. The rotational
speed effect on reactor performance on SCOD removal, effluent pH and turbidity are illustrated in table 2. Two
disc rotational speeds [3 and 11 rpm] were examined. The SCOD removal was decreased from 96.3 to 62.7%
when the rotational speed decreased from 11 to 3 rpm. The SCOD removal from 62.7 to 93.7% was that
dissolved oxygen [DO] was dropped to the lower value even below 0.1 mg/1 when the rotational speed
decreased to 3 rpm. It indicated that rate of aeration was not as necessarily enough to treat few days bad odour
was spread out due to oxygen depletion. In spite of low removal efficiency, no film detachment process
occurred. SVI was nearly 0 to 3 rpm that was denoted non-settle ability of outlet suspended solid. The bio-film
was in gel form and brownish at rotational speed of 3 rpm.

VI.CONCLUSIONS
The three-stage lab-scale rotating biological contactor obtained a successful result in dairy industry
wastewater treatment. A 93.7% COD removal efficiency was achieved at HRT of 40 h. The stage
COD removal efficiency decreased with an increase of number of stages and about 88% organic
compounds were removed in the first stage of aerobic RBC system was concluded as an effective
process for treating high-strength organic wastewater under operating conditions of 11 rpm and 36%
submergence level. One important point declared in this study was at submergence level of 23.7%
removal efficiency was increased due to activation of second and third compartments.
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ABSTRACT
Micropiles are defined as small diameter, drilled, cast-in-place, or grouted piles that are typically reinforced. It
is widely assumed that the range of diameter of micro piles is limited to less than 300 mm. Micropiles can
withstand axial and/or lateral loads, and may be considered as substitute for conventional piles or as one
component in a composite soil/pile mass, depending upon the design concept employed. Due to its relatively
large flexibility, it can be effective in resisting seismic loads. Construction of micro piles is less limited by site
conditions, so they can be effective for underpinning.
This paper will give idea about the effect of length diameter ration and inclination to which micro piles are
casted on the lateral load capacity of micro piles

Keywords: Micro-pile, L/D ratio, Lateral load, Load capacity
I. INTRODUCTION
Bridges, road embankments, and viaduct infrastructure require sound performance of deep foundations. The
increase in static and seismic loading demands imposed by codes in recent years has resulted in the need to
retrofit many of the existing deep foundations. The selection of the type of retrofit is often influenced by site
constraints such as limited access, overhead clearance, proximity to sensitive facilities, and the presence of
hazardous materials in soils. Micropiles are increasingly being used to retrofit deep foundations. This is due in
part to their small boring diameter, which allows their construction with smaller equipment than those used for
traditional piles.
Micro-pile is another type of pile which acts as a supporting structure to transfer the load from building to the
ground. As the name implies, Micro-pile is small diameter piles constructed by the drilling process and are often
keyed to the rock. Micro-pile also known as minipile is deep foundation element constructed using high
strength, small diameter steel casing or threaded bar. Capacities vary depending on the micropile size and
subsurface profile. There is various diameter of micropile can be found in the market ranging from 100mm to
250mm length between 2 to 3m and 300 to 1000 KN in compressive or tensile service load , although far greater
depths and much higher loads are not uncommon.
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Vertical piles are used in foundations to take normally vertical loads and small lateral loads. When the
horizontal load exceeds the permissible bearing capacity of vertical piles in that situation batter piles are used in
combination with vertical piles. Batter piles are also called inclined piles. The degree of batter is the angle made
by the pile with the vertical. If the lateral load acts on the pile in the direction of batter, it is called an in-batter or
negative batter pile. If the lateral load acts in the direction opposite to that of the batter, it is called an out-batter
or positive batter pile. Mainly micro piles are used for two purpose namely structural support and in situ
reinforcement. As structural support it can be used for underpinning of distressed historical monuments, seismic
retrofit mainly in congested and low headroom areas resisting uplift dynamic loads. As in situ reinforcement it
can be used for slope stabilization, for arresting structural settlement, excavation support in congested areas and
as retaining structures. Micropiles are used for retrofitting and rehabilitating existing foundations due to their
ease of installation. Micropiles are also used to increase the overall capacity and to reduce deflections of
existing foundations subjected to compression and uplift forces. Micropiles can be advantageous for
construction in seismic areas, mainly due to their flexibility, ductility and capacity to withstand extension forces.
Micropiles are also used to support the foundations of both new structures and existing structures which have
suffered seismic damages.
• Foundation for new structures Primary applications of micro piles can be classified into two main categories:
A. As Structural Reinforcement
• Seismic retrofitting
• Underpinning of existing foundation
• Repair / Replacement of existing foundations
• Arresting / Prevention of movement
• Upgrading of foundation capacity
B. For In Situ Reinforcement
• Embankment, slope and landslide stabilization
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• Soil strengthening and protection
• Settlement reduction
• Structural stability.

II. EXPERIMENTAL PROCEDURE:
The present work consists of a model experimental study on single micropile having L/D ratio 10, 15, 20
installed in sand beds. The piles used in the study were of aluminum. These aluminum piles were hollow in
cross section having internal diameter 20mm and 2mm thick. For pile caps mild steel plates were used. The piles
used in every group were placed at 2.5 times diameter of pile centre to centre to each other in both direction and
batter piles used had an inclination of 30 and 45 with the vertical. The micro piles were subjected to lateral
loading conditions. Influence of embedment length to diameter ratio (L/D), influence of relative density on the
ultimate lateral load, mode of failure of the piles and influence of relative density were investigated.
Investigation on single and group of micro piles having different L/D ratio subjected to lateral loads were also
done.

III. INSTALLATION OF THE MICROPILES:
The micro piles were driven manually in the sand keeping the piles vertical. At the lower end of pile a conical
wooden shoe was attached with a steel wire of 2mm fixed in the wood which will act as reinforcement. Then
cement sand slurry with mix ratio of 1:2 (1 part of cement and 2 part of fine sand) with enough water added
until the mixture reaches the consistency of thick mud. Then this cement sand slurry is filled in the micropile
with the help of funnel. The piles were tested after an interval of 2 days.

IV. MEASUREMENT OF LOAD AND DEFLECTION
The dimension of the testing tank was kept large enough to avoid the boundary effect. The testing tank used was
rectangular and had a length 120cm, width 90cm, height 90cm.Thickness of G.I. Sheet of testing tank was 4mm.
The soil was filled up to 80 cm height from bottom of testing tank.
After driving required number of piles at the required spacing and inclination, the top of pile group was
connected by pile cap. Now the free end of wire was attached gently to hook of the pile cap. The other end was
attached to hanger and the wire passed over the pulley was attached at the outer part of the testing tank. A dial
gauge was attached to the bottom of the hanger to note down the horizontal deflection of the pile group. Before
the application of load reading on the dial gauge were noted. This is the initial reading and note down the
readings after every application of load. The difference of these reading gave the horizontal deflection of pile or
group of piles. The load on the hanger was increased in steps (2 kg each time for test series 1 to 14 and 4 kg
each time for test series 15 to 18).
The increment of the load was applied up to the point till total horizontal deflection of group of piles exceeded
15-20 mm. After this, load was brought back to zero in similar steps. Correspondingly readings of dial gauges
were noted. The reading of dial gauge was noted only after it had attained a constant value.
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V.PROPERTIES OF SAND
The sand used in the present study was taken from the banks of river Yamuna from a village of Yamunanagar
district in Haryana. According to the Indian standard on classification and identification of soils for general
engineering purposes, as per IS: 1498 (1970), the soil is classified as poorly graded sand (SP). The various
properties of sand are calculated and are shown below in tabular form:
S. No.

Property

Value

1.

Effective Size

0.130mm

2.

Uniformity Coefficient

2.00

3.

Coefficient of Curvature

3 .98

4.

IS Classification

SP

5.

Mean Specific Gravity

2.68

6.

Minimum Dry Density

1.45gm/cc

7.

Maximum Dry Density

1.70gm/cc

8.

Minimum Void Ratio

0.55

9.

Maximum Void Ratio

0.81

Table 1. Index Properties of Sand

Fig. 2

Fig.3

Fig.4
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Fig.5

Fig.6

VI. NOTATIONS
V10, V15, V20: V stand for vertical pile and 10, 15, 20 represent L/D ratio
(+30)B10, 15, 20: (+30) B represent positive batter angle and 10, 15, 20 represent for L/D ratio
(+45)B10, 15, 20: (+45) B represent positive batter angle and 10, 15, 20 stand for L/D ratio
Fig.2 represents variation of lateral load capacity of vertical piles with different L/D ratio
Fig.3 represents variation of load capacity of positive batter piles with batter angle of (+30) with different L/D
ratio
Fig.4 represents variation of load capacity of positive batter piles with batter angle of (+45) with different L/D
ratio
Fig.5 represents variation of load capacity of vertical and positive batter piles
Fig.6

represents

variation

of

load

capacity

of

vertical

and

negative

batter

piles.

VII. CONCLUSIONS
1. Individual positive battered micropile is more resistant to lateral loads.
2. Individual negative battered micropile is less resistant to lateral loads.
3. In case of positive battered micro piles lateral load capacity increase with increase in batter angle.
4. In case of negative battered micro piles lateral load capacity decrease with increase in batter angle.
5. Model studies have indicated larger deflection as compared to theoretical values computed by theoretical
analysis. Hence one cannot rely upon model study.
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ABSTRACT
The increase in demand of newer and smarter materials has incited the investigation and development of
several of metal matrix composites and its nano synthesis through low cost. Many characterization techniques
have effectively fulfilled their role in this investigation. AFM (Atomic Force Microscopy) is an emerging
instrumentation technique to measure three-dimensional topography information from the angstrom level to the
micron scale with extraordinary resolution. The DLS also help in identification of sub-microparticles at even
nano scale. This paper presents the study of carbonized sample of Mn (II) Bakelite MMC through DLS and
AFM.

Keywords: Atomic force microscopy, Bakelite, diffraction light scattering, Manganese, metal
matrix composites.
I. INTRODUCTION
The demand for fabrication of newer and smarter material with low cost is highly elevated.So is the demand of
analysing them, with competent and effective tools of characterization. Researchers are always keen to know the
in-depth nature of micro particles in order to develop functional materials.Various characterization techniques
have been developed to study the micro particle nature of Metal Matrix Composites (MMCs)[1]. Over the past
20 years Scanning Probe Microscopes (SPM) has emerged as an essential material characterization technique in
various fields [2,3and 4]. AFM is capable of delivering unique 3D topography information from the angstrom
level to the micron scale with unprecedented resolution. Dynamic light scattering is also a non-invasive
technique for calculating the size of particles and molecules in suspension sizing down to 1 nm in very less time.
It is also known as Photon Correlation Spectroscopy.
The MMC andtheir nano forms are developed to serve in different fields requiring high strength,thermal and
electrical conductivity. Several low cost methods of formation ofinnovative nano products are also explored[5,
6, and 7]. Thermal decomposition of composites at high temperatures in muffle furnace has emerged as very
nominal cost methods to produce nanotubes microparticles and magnetic nanocomposites [8 9].In this context of
progress ofMMC development manganese compositesare also developed and extensively studied [10-12].
Recently formation, properties and carbonized products of manganese metal bakelite composites arestudied
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through various characterization techniques [13-16]. The aim of this paper is to probe the micro particle or nano
behaviour of carbonized samples of Mn(II) Bakelite through competent tools such as AFM and DLS and give
the depth of information provided through these techniques in composite analysis.

II. EXPERIMENTAL
2.1 Materials
Phenol was supplied by Qualigens Fine Chemicals (India). Formaldehyde and Hydrochloric Acid was supplied
by Fisher Scientific, Qualigens (India). Glacial acetic Acid was purchased from Central Drug House (P) Ltd
(India). Manganese (II) Chloride tetrahydrate 98% (MnCl 2.4H2O) was supplied by Sigma-Aldrich ACS reagent
(India).Distilled water which was used to prepare composites was of chemically pure grade. Metal solutions
were prepared by dissolving appropriate amount of its chloride salt in distilled water. The samples were
decomposed using muffle furnace KLS 03/10 with T max 1000oC.

2.2 Sample preparation
The composites were prepared by simple vortex method. The homogenous solution of matrix salt was prepared
by adding 0.5gm and 2gm MnCl2.4H2O in 5 ml distilled water. The monomers of bakelite reaction are further
mixed to prepare MMC [14]. The lustrous pinkish red MMC of 0.5% Mn-(II)-Bakelite is mentioned as MB1
and 2% Mn-(II)-Bakelite composite is mentioned as MB2 respectively. The MB1 composite was decomposed at
750 oC and MB2 composite was decomposed at elevated temperature of 950o C for 6 hours. The black
carbonized product was obtained. It was then crushed to powdered state using pestle and mortar and
characterized.

2.3 Characterization
Atomic force microscopy (AFM) was done usingAFM -XE 70, Park Systems - Korea in vibrating mode.
Particle size was determined by Diffraction Light Scattering (DLS) Zetasizer Malvern, Nano ZS90 – UK.

III.RESULTS AND DISCUSSIONS
3.1 DLS Analysis
The Particle size analysis through DLS gave volume plot for MB1MMC decomposed at 750 oC with Z average
1176 d.nm. The volume plot of DLS for MB2MMC decomposed at 950 oC gave Z-average 768.7 d.nm. The
results clearly illustrate that on increasing the decomposition temperature the particle size of prepared composite
decreases as revealed by the Peak 1 values of Fig 3.1 and 3.2 respectively.The diameter and width of MB1
MMC appeared at 546.4 d nm and 98.4 nm. The diameter and width of MB2 MMC appeared at 504.9d.nm and
83.9nmrespectively. The result clearly reveals that on increasing decomposition temperature the composite
show a decreasing trend of size and even nano size range is obtained through simple decomposition process at
high temperatures.
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Fig 3.1Volume plot of MB1MMC

Fig. 3.2Volume plot of MB2MMC
3.2 AFM analysis
The Prepared thin films of composite sample of Mn(II)Bakelite composite were analyzed on 50 × 50 μm2 area
under AFM to study the particle size transformation at varying temperatures. The AFM profile images Fig.3.3
and 3.4 displays the film surface of MB1MMC decomposed at 750o C and MB2 MMC decomposed at 950oC
respectively. In the Fig. 3.3 the profile image extends up to 50 μm with a smooth curve. The AFM profile image
clearly indicates that at lower decomposition temperatures the particle height at points 10.45,20.31 and 38.84
were 7.154, 7.34 and 6.148 respectively for MB1MMC. It indicates almost globular shape of decomposed
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particle. In Fig.3.4 the profile image is irregular indicating the surface to be rougher and particle to be more
proximate. The curve is extended till 30 μm indicating decreasing trend of particle size. At Points 4.12,13.43,
25.88 the height of particle were 1.27, 0.684,1.733 μm.

μm

for MB1MMC and MB2MMC respectively[16].Theresult are comparable with DLS as on increasing
temperature the size of particle decreasesand metal proximity within MMC increases[16].This behavior
indicated inculcation of new properties in MMC after decomposition which can be useful in microelectronic
devices [17].

Fig 3.3 AFM profile of MB1MMC

Fig. 3.4AFM profile of MB2MMC

IV. CONCLUSION
The AFM and DLS technique is effective in studying the three dimensional micro details of particles, The
characterization techniques effectively explained the decreasing trend upto nanometers in particle size of Mn(II)
Bakelite composited with variable concentration under high decomposition. The reduction in size of MMC
particle at higher temperature leads to increase in proximity of metal matrix. This attribute can be used in
preparing microelectronic devices.
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ABSTRACT
Digital marketing is often referred to as 'online marketing', 'internet marketing' or 'web marketing'. The
term digital marketing has grown in popularity over time, particularly in certain countries. In the USA online
marketing is still prevalent. In Italy, digital marketing is referred to as web marketing. In the UK and
worldwide, however, digital marketing has become the most common term, especially after the year 2013.
Digital Marketing is the process of marketing a brand using the Internet. The main aim of digital marketing is to
make the customers interact with various brands through use of technology on internet. In comparison to
traditional marketing everything remain the same, change lies only in the options available to customers. This
review article looks at the opportunities and threats to digital marketing in developing countries. In this article
we have tried to discuss few problems such as education, awareness, privacy, internet etc faced by digital
market in developing countries like India and Nigeria.

Keyword: Digital marketing, Developing countries, e-commerce, online marketing

I. INTRODUCTION
Today‟s world is a world of digitization and every country wants to digitize their services (Services
like:Consumer distribution,subsidies,their education services,etc).Governments of developing countries now
creates a deeper understanding of the policies and practices that are involved in digital marketing. Digital
marketing is the promotion of products or brands via one or more forms of electronic media and differs from
traditional marketing in that it involves the use of channels and methods that enable an organization to analyze
marketing campaigns and understand what is working and what isn‟t – typically in real time.
Digital marketers monitor things like what is being viewed, how often and for how long, sales conversions, what
content works and doesn‟t work, etc. The rapid evolution of digital media created new opportunities and
avenues for advertising and marketing. Digital marketing is often referred to as 'online marketing', 'internet
marketing' or 'web marketing'. The term 'digital marketing' became popular over time, particularly in certain
countries. In the USA 'online marketing' is still prevalent, in Italy it is referred to as 'web marketing' but in the
UK and worldwide, 'digital marketing' is the common usage.
When trading in products or services takes place by using computer networks, such as the Internet, it is known
as Electronic commerce( E-commerce or e-Commerce). Electronic commerce draws on technologies such as
mobile commerce, electronic funds transfer, supply chain management, Internet marketing, online-transaction,
inventory-management-systems processing, electronic data interchange (EDI), and automated data collection
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systems. Modern electronic commerce typically uses the World Wide Web although it may also use other
technologies such as e-mail.E-marketing includes email, websites and micro sites, search engine advertising,
search engine optimization, co-registration, mobile marketing, and
other technology-driven tools.
The use of digital marketing in the digital era not only allows for brands to market their products and services,
but also allows for online customer support through 24/7 services to make customers feel supported and valued.
The use of social media interaction allows brands to receive both positive and negative feedback from their
customers as well as determining what media platforms work well for them. As such, digital marketing has
become an increased advantage for brands and businesses. It is now common for consumers to post feedback
online through social media sources, blogs and websites on their experience with a product or brand. [20] It has
become increasingly popular for businesses to utilise and encourage these conversations through their social
media channels to have direct contact with the customers and manage the feedback they receive appropriately.
Word of mouth communications and peer-to-peer dialogue often have a greater effect on customers, since they
are not sent directly from the company and are therefore not planned. Customers are more likely to trust other
customers‟ experiences. It is increasingly advantageous for companies to utilise social media platforms to
connect with their customers and create these dialogues and discussions. The potential reach of social media is
indicated by the fact that in 2015, each month the Facebook app had more than 126 million average unique users
and YouTube had over 97 million average unique users.
Digital marketing undertakings include search engine optimization (SEO), search engine marketing (SEM),
content marketing, influencer marketing, content automation, campaign marketing, and e-commerce marketing,
social media marketing, social media optimization, e-mail direct marketing, display advertising, e–books,
optical disks and games, and any other form of digital media. It also encompasses non-Internet channels that
provide digital media, such as mobile phones (SMS and MMS), callback and on-hold mobile ring tones.

II. DEVELOPMENT OF DIGITAL MARKETING
E marketing has universal applicability. It permeates all kinds of business namely, agricultural, industrial,
medical tourism, governance, Education and so on. Some of the common applications of e marketing
are:Document automation, payment systems, content management, group buying,Online banking, shopping and
order tracking, Teleconferencing, Electronic tickets which have become common with large and small
businesses alike. The history of e marketing can be traced back to :
 1971 or 1972: The ARPANET is used to arrange a sale between students at the Stanford

Artificial

Intelligence Laboratory and the Massachusetts Institute of Technology, the earliest example of e commerce.
 1979: Michael Aldrich demonstrates the first online shopping system.
 1981: Thomson Holidays UK is first business-to-business online shopping system to be installed.
 1996: India MART B2B marketplace established in India.
 2007: Flipkart was established in India.
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India is one of the world‟s fastest growing e-commerce market3. This growth story is the result of increase in
the number of internet users. Internet users in India were estimated to be 300 million in 2014.India has an
internet user base of about 250.2 million as of June 20144.The penetration of ecommerce is low compared to
markets like the United States and the United Kingdom. India's e-commerce market was worth about $3.8
billion in 2009, it went up to $12.6 billion in 2013. In 2013, the e-retail market was worth US$ 2.3 billion.
About 70% of India's e-commerce market is travel related. India has close to 10
million online shoppers and is growing at an estimated 30% CAGR vis-à-vis a global growth rate of 8–10%5.

III.DIGITAL MARKETING CHALLENGES
1. E-Marketing requires customers to use new technologies rather than traditional media.
2. Low speed internet connections are other barriers.
3. From the buyers perspective, the inability of shoppers to touch, smell, taste or try on tangible goods before
marketing an online purchase can be limiting. However their is an industry standard for e-commerce vendors
to reassure customers by having liberal return policies as well as providing in-store pick-up services.
4. Cyber Crime: many consumers are hesitant to purchase items over the internet because they do not trust that
their personal information will remain private. Encryption is the primary method for implementing privacy
policies.
5. Low marketing education: Digital marketing education is still generally low in developing countries.
6. Preferences for foreign Products
7. Low patronage for Non-essential Products and services
8. High cost of production: Marketing has suffered dearly in most developing countries because virtually all
production techniques are imported from the developed world. The cost of acquiring equipment and other
inputs used for production locally to boost marketing is sometimes extremely exhaubitant for the poor
developing countries to buy and finance. To worsen matters, the bulk of African‟s production is mainly in
agricultural products that contribute less to GNP or Net National income of their various economies. This is
because these products are sold at lesser prices in the world market. The income generated from them can
only buy little from all that is needed to encourage domestic production, in order to enhance marketing.
Where it is possible to import the equipment, the production techniques and skillful manpower requirement
is sometimes too expensive to bear, hence the high cost of some local products when compared to the same
foreign brands. This reason strengthens consumer‟s preference for imported products and results to low
demand for locally made goods. This affects the marketing potentials of the home industries and equally has
an adverse effect on macro- marketing of developing countries.
9. Few competitive opportunities
10. Over regulations of business by government: Another major problem that has be-deviled the performance of
marketing especially in Nigeria has been the issue of government regulations and interferences in the
activities of businesses and corporate firms. For instance, the over regulation of the Nigeria economy
especially between 1970-1985, including the enactment of the indigenization decree, which excludes foreign
interest from certain investment activities as well as the existence of a complex bureaucratic requirements for
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direct and portfolio investment were among the major constraints that hindered the development of
marketing climate and foreign investment inflow (Balogun, 2003).
11. High illiteracy in India is a barrier to growth of e marketing. Access to computers and computer education is
a major challenge.
12. Unauthentic sites are a major risk. Software providing security systems to prevent hacking of websites and
stealing valuable data from systems is the need of the hour and Lack of vocational education and training
limits „ICT Literacy‟. Knowledge of web designing and techniques of product display and promotion is
essential.

IV.OPPORTUNITIES TO DIGITAL MARKETING IN DEVELOPING COUNTRIES
Despite the numerous problems confronting marketing in developing countries, there exists prospects and
opportunities for future growth and development of marketing as the pivot of developing economies. These
prospects are explained as follows;
1) Growing Population: Before multinational companies establish their hold in any country they expect to have
a ready market for their products and services. No business flourishes where people are not living or where it is
not habitable by people. Developed countries with their small population and saturated domestic markets prefer
marketing their products and services to emerging markets in developing countries. Nigeria being one of the
most populous nations (about 120 million people) in Africa is a ready market for both domestic products and
foreign brands. This is because marketing does not operate in a vacuum but requires a large population of people
with the willingness to do business and patronize businesses. Therefore the high and growing population of
developing countries is an attractive incentive, as they represent large potential markets.
2) Absence of Competition and Large Unexplored Markets: By virtue of their large populations and
underdevelopment, developing countries have large markets that are not yet served or are partially served. Thus
they are not as saturated as those of developed countries. Hence, there is hardly any form of intensive
competition especially amongst serious manufacturers like “ANAMCO” a motor manufacturing assembly in
Nigeria. The economies of these nations hold great opportunities for innovators, investors and marketers to
enjoy booms in their markets with much challenge from competitors within and outside.
3) Attractive Government Incentives: Trade policies in most developing countries are becoming quite
favourable to both local and foreign investors. These incentives include profit tax holidays, reduced or even free
customs and excise duties, liberalization of immigration and profit repatriation laws for foreign investors. There
are also improvements in infrastructural facilities that will ginger the performance of marketing in these
economies. According to Pearce (1998) liberalization encourages the adoption of policies that promote the
greatest possible use of market forces and competition to coordinate both marketing and economic activities.
4) Growing Affluence: Quite a large number of the consumers in developing countries are becoming affluent.
This will enable them to have reasonable discretionary income and purchasing power. This means that a
growing number of the consumers in many developing countries can now afford luxuries and other products
they could not purchase in the time past. In Nigeria the business climate is expected to improve tremendously
with the President Musa Yar Adua‟s seven points agenda, the people will become more empowered and their
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purchasing power will be enhanced for both consumption and investment purposes. The government has equally
taken the issue of workers/staff remuneration seriously, such that salaries now come as at when due and the take
home package of most developing countries these days is quite commendable when compared to what it was
few years back. Available data from the Nigeria living Standard survey conducted in 2003/2004 indicated that
the incidence of poverty exhibited a downward trend. It declined from 70% in 2000 to 54.4% in 2004 and it is
expected to decline more in the years ahead (CBN, 2005). This of course presents brighter prospects for
marketing.
5) Availability of Cheap Production Inputs: Most developing countries are endowed with abundant human
and material resources that are yet untapped. For example, according to CBN (2000) Nigeria remains endowed
with abundant natural resources, good weather conditions and a large population. These will be readily handy
for companies and businesses to exploit. Despite the high level of poverty and low exchange values of the
national currencies of developing countries, labour and raw materials or inputs are often found to be cheap and it
is envisaged that in the nearest future it will be cheaper because of better opportunities and more goods will be
produced for consumption. The absence of serious competition also makes it easy to source these production
inputs and reach different market segments. This is why most multinationals are more marketable and profitable
in developing countries than their industrialized courtiers.
6) Rapid Economic Development: Quoting Olakunori (2002), the economies of developing nations are
growing rapidly as a result of the efforts being made by their various governments and the developmental
agencies of the United Nations towards this direction. This results to income re-distribution and increased
purchasing power and discretionary income are also enhanced. Thus, it is expected that the demand for products
to satisfy higher order needs will increase and the general atmosphere of business in the continent will become
more conducive and all these mean well for marketing in sub-Saharan Africa and Nigeria in particular.

V.CONCLUSION
This paper discussed the growth and the challenges in the ever expanding area of Digital marketing. This field
needs constant learning. One cannot overlook the fact that it is a technology driven approach. There is a dire
need to keep abreast of the latest in the field of computer science and information technology. Poorly created
and executed programs create mistrust between clients and marketers. Spam, identity theft, intrusive advertising,
technical snags, not keeping terms with contract / agreements, gap between ordered products and actual
deliveries have created deep mistrust in e marketing. Hence the growth of Digital marketing
Depends also on the growth of business ethics on the one hand and consumer protection laws on the other. In
other words, the relevance of „credibility‟ in business in general and e marketing in particular is mammoth
which can be addressed with skill development in the field of information technologies. While one has to adopt
caution, e marketing offers a world of opportunities. Despite the numerous problems facing marketing in
developing countries, there are good prospects for the future, hence marketing is the answer to the
underdevelopment of developing countries. When adopted and practiced, marketing will help to develop
appropriate technologies as developing nations provide for the needs of the people and enhance their standard of
living, create job opportunities for the unemployed, wealth for entrepreneurs, a means towards affording
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education and enjoyment of leisure. Therefore the government and individuals are encouraged to join hands and
see to the development and appreciation of marketing in all the economies of developing countries.
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ABSTRACT
Ball milling is a modest and valuable processing technique that is employed in the production of nanocrystals and
nanoparticles. Thesilica (SiO2) nanoparticles were synthesized from colloidal silica via thermos mechanical route
method using ball mill. The parameters, which are affecting the milling process has been thoroughly calculated such
as the milling period and the initial size of silicaparticles. The results indicated that the silicananoparticle with
particle size 30 nm-50 nm could be successfully prepared from crystal silica particles of size 0.5-2.5 mm. To obtain
these silica nanoparticles, 25 gm silicaparticles, 50 ml of toluene and 15 hours of milling at 300 rpm were used. The
silica nanoparticles were characterized by HR-SEM (High Resolution Scanning Electron Microscopy), XRD (X-Ray
Diffraction) and EDS (Energy Dispersive Spectroscopy). The nature of silica nanoparticles was evaluated using
XRD and EDS. The morphology of particles and particle size was determined by HR-SEM. The results obtained
showed semispherical (cauliflower) shape ofsilica nanoparticles.

Keywords: Ball Milling, HR-SEM, Silica Nanoparticles, Thermo-Mechanical, XRD.

I.INTRODUCTION
Nanoparticles arehaving characteristic dimension (diameter for spherical particles) of less than 100 nm in any of the
dimension[1-2]. The silica (SiO2)nanoparticles can be produced by chemical processes, precipitation processes,
stober process,solid state process, hydro-thermal process, sol-gel process, ball mill process, etc.[3-4]. It is reported
in [5] that chemical synthesis of silicananoparticlesproduces high contamination in the final products. The synthesis
of silicananoparticles through ball mill is a “top-down” process which produces low contamination in the final
product. In the “top-down” process, the energy has imparted to a course grained material to reduce the particle size.
This process is also termed as mechanical alloying and it is high energy milling process in which powder particles
are subjected to repeated cold welding, fracturing and re-welding[6-8]. The size and shape of silicananoparticles
may be controlled by additives such as electrolytes, surfactants, organic acids, etc. [9]. Nanomaterials show
exceptional physical and chemical properties, and impart boosts to engineered materials. Thesilica nanoparticles
have major application in construction composites, pharmaceutics, electronics, catalysis’s, additives for rubber,
plastic non-toxic platforms, and in several biomedical applications (drug delivery and dental)[10-12].The particles
sizes are becoming smaller with increase of milling time and speed.The method used for synthesizing the silica
nanoparticles in this study is thermo-mechanical. The main precursor was colloidal silica, various processes also
been used like ball milling, calcination, refluxing during the nano particle synthesis.

195 | P a g e

II.. Materials and Method
The materials used in synthesizing silicananoparticles were colloidal silica solution (30% weight suspension in H2O,
Sigma-Aldrich), ethanol (99% purity, SRL Pvt. Ltd.), dehydrated toluene (99.5% purity, Kanto Kagaku Co., Ltd.)
and Dodecyltrichlorosilane (Tokyo Chemical Industry Co., Ltd.). The silica nanoparticles were prepared by thermomechanical method using a ball mill. The planetary ball mill with grinding balls (stainless steel balls of diameter 6,
7, and 8 mm) were used for milling silica particles with maximum rotational speed of 300 rpm.

(a)

(b)

Fig. 1. (a) Crystal silica (b) Silica nano powder.
The colloidal silica is dried up to 12 hours at 100ºC in oven but to remove moisture content in the sample again it is
kept in furnace for 3 hours at the rate 15ºC/minuteat 600 ºC to get the dried crystal silica (0.5 mm to 2.5 mm) as
shown in Fig.1(a). Further, the crystal silica was mixed with dehydrated toluene (as wet media)and milled for 15
hours to get the silica nanoparticles.“Retsch-PM400” planetary ball mill and stainless steel grinding balls (AISI 304
Technocon Engineers, India) are used. The balls have variable diameter (6, 7 and 8 mm) and grinding jar with
maximum rotational speed of 300 rpm. The detailed parameters used during milling process are as follows given in
Table 1. It is then again mixed the sample with dodecyltrichlorosilane for reflexing to get the precipitate silica.
Finally, the sample has been crushed in agate jar by hand milling and get the pure silica nanoparticle. The schematic
flow diagram to synthesize silicananoparticles is given in Fig. 2.
Table 1 Parameter used during milling.
S. No.

Parameter

Value

1.

Balls/powder weight ratio

6:1

2.

Balls diameter (mm)

3.

Atmosphere

4.

Grinding medium

Wet (toluene)

5.

Mass of ball (gm)

150

6.

Milling time

15 hours (pause mode every 1.5 hours)

7.

Type of mill

Dual drive planetary mill

6, 7 and 8
Air
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Drying at100 ºC
in oven

Colloidal silica

Annealing at 100 ºC to
removemoisture

Milling in Ball Mill
Silica
v
Dehydrated Toluene

Silica nanoparticles

Refluxing
Dodecyltrichlorosilane

Silica (0.5 mm to 2.5
mm)

Pure Silica
nanoparticles

Fig. 2. Flowchart for synthesizing pure silica nanoparticles.

III. CHARACTERIZATION OF SILICA NANOPARTICLES
Crystallite size and morphology ofsilicananoparticle have been investigated through XRD and HRSEM,respectively. XRD pattern shows single phase silica amorphous nanoparticles. The XRD results have been
compared with Maud analysis which confirms the crystallite size and lattice parameter of silica nanoparticles. HRSEM confirms the semi-spherical shape(cauliflower) having some agglomeration. The elemental analysis has also
been done by using EDS unit.

3.1 X-ray Diffraction (XRD)Analysis
The crystallinity of particles was determined by X-ray diffraction (XRD) “Shimadzu, Japan XRD- 7000”. XRD
analysis is the most useful technique for identification of crystalline structure. The X-ray pattern of silica
nanoparticles is shown in Fig. 3(a) Which confirms that the powder isamorphous silica with few impurities. The
highest peak ofamorphous silica nanoparticle at 21.54º angle has been observed with a wide range of angle 2θ = 21º
to 24o.The silicananoparticles characteristic with crystallite size of 33.45 nm. These XRD resultsalso indicates that
the synthesis of silica nanoparticles by thermo-mechanical method is significant. Maud analysis Fig. 3(b) has also
been done for confirming the result obtained from X-Ray analysis. Rietveld analysis confirms the crystallite size and
comparison has been shown in Table 2.
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(a)

(b)
Fig. 3(a) XRD result (b) Maud analysis.

Table 2 Comparison of results obtained from XRD and Maud analysis.
Analysis

Crystallite size

XRD Results

33.45 nm

Maud Results

40.92 nm

3.2 High Resolution Scanning Electron Microscopy(HR-SEM)
The surface morphology and size of nanoparticles wereaccessed byHR-SEM “SUPRA 40, ZEISS”. The samples
were Au sputtering prior to the observation. The SEMX as shown in Figs. 3 (a-b). silica nanoparticles were observed
in the size range 22-42 nm (Fig 3 a) and 22-47 nm (Fig 3 b) for above magnification range respectively. The HRSEM micrograph indicates that the prepared SiO2nanoparticles are irregular in shape and size. The morphology of
silica nanoparticles is semi-spherical(cauliflower) in the sample. The HR-SEM analysis has revealed that the
average particle size is 38 nm.

(a)

(b)

Fig. 3 (a) HR-SEM analysis having magnification range of 350000 X and (b) HR-SEM analysis having
magnification range of 500000 X.

3.3 EnergyDispersive Spectroscopy (EDS)

198 | P a g e

The elemental analysis was achieved by HR-SEM with EDS unit. Thedata obtained from EDS analysis and EDS
graph of silica nanoparticles are shown in Table 3 and Fig.4. The EDAX spectra of milled silica having four
elements as Silicon (Si), Oxygen (O), some low percentage of Carbon (C) and Gold (Au). The SiO 2 was confirmed
by EDAX analysis of thesilica nanoparticle sample. There is no, other contamination at 15 hours milled silica
powders. More importantly ball milling is performed under atmosphere condition only at longer time, so that the
EDAX shows the Oxygen atomic percentages twice that of silicon atomics percentage. The data confirmed the
presence of silicon and oxygen in the sample.

Table 3Data obtained from EDS analysis
S. No.

Element

Weight%

Atomic%

1.

C

10.31

13.90

2.

O

54.21

56.20

3.

Si

27.80

28.64

4.

Au

7.68

1.26

Fig .4 EDS of Silica nanoparticle.

V. CONCLUSION
Silica nanoparticles were synthesized by thermo-mechanical route and has been confirmed by XRD patterns which
shows amorphous silica nanoparticles. The XRD results also showed that the crystallite size of amorphous silica is
33.45 nm which has also been confirmed by Reitveld analysis of Maud software. The HR-SEM shows the
morphology of amorphous silica nanoparticles were semi-spherical (cauliflower) with an average particle size of 38
nm. The elemental analysis by HR-SEM with EDS has confirmed that the silica is the major part in the sample with
very small contamination of Carbon also.
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ABSTRACT
Aluminium has a density around one third that of steel or copper. It is one of the lightest commercially available
metals in the markets. The resultant high strength to weight ratio makes it an important structural material. This
allows an increased payloads or fuel savings for transport industries in particular. In the present scenario, a
review of aluminium and its alloys have been made to consolidate some of the aspects of physical, mechanical
and wear behavior. The importance of aluminium and its alloys as engineering materials is reflected by the fact
that out of over 1600 engineering materials available in the market today more than 300 wrought aluminium
alloys with 50 in common use. These materials initially replaced cast iron and bronze alloys but owing to their
poor wear and seizure resistance.These materialswere reported by the number of researchers for the past 25
years. In the present study, based on the literature review, the aluminium and its alloys have been discussedin
quite detail. Aluminium and its alloys are finding increased applications in aerospace, automobile, space
shuttle, underwater, and transportation applications. This is mainly due to light weight, improved physical,
mechanical and tribological properties like strong, stiff, abrasion and impact resistant, and is not easily
corroded.

Keywords: Aluminium, Aluminium Alloys, Alloy Designations, Aluminium Technical Data
I.INTRODUCTION
The possibility of taking advantage of particular properties of the constituent materials to meet specific demands
is the most important motivation for the development of any specific material. Aluminium is a soft material.
Generally, it has excellent ductility, formability,corrosion resistant, electrical conductivity and thermal
conductivity [1]. Aluminium is the world’s most abundant metal after iron.This is the third most common
element comprising 8% of the earth’s crust. The versatility of aluminium makes it the most widely used metal
after steel.Aluminium is derived from the mineral bauxite. Bauxite is converted to aluminium oxide (alumina)
via the Bayer Process.All the alumina used by the market economy aluminum industry is manufactured by the
Bayer process, the basic features of which have remained unchanged since Karl Josef Bayer patented the
process in Germany in 1888 [2, 3]. All primary aluminum metal is produced by the Hall-Heroult process whose
basic features have not changed since patents were filed in 1886, in France by Paul L.T. Heroult and in the US
by Charles M. Hall [2, 3]. The alumina is then converted to aluminium metal using electrolytic cells and the
Hall Heroult Process.Worldwide demand for aluminium is around 29 million tons per year [1]. About 22 million
tons is new aluminium and 7 million tons is recycled aluminium scrap. The use of recycled aluminium is
economically and environmentally compelling. It takes 14,000 kWh to produce 1 tonne of new aluminium.
Conversely, it takes only 5% of this to remelt and recycle one tonne of aluminium. There is no difference in
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quality between virgin and recycled aluminium alloys. Pure aluminium is widely used for foil and conductor
cables.But alloying with other elements is necessary to provide the higher strengths needed for other
applications. Aluminium is one of the lightest engineering metals, having a strength to weight ratio superior to
steel. By utilising various combinations of its advantageous properties such as strength, lightness, corrosion
resistance, recyclability and formability, aluminium is being employed in an ever increasing number of
applications. This array of products ranges from structural materials through to thin packaging foils [1].The
process can be represented [2] by the following equations:
Al203.xH2O + 2NaOH → 2NaA1O2 + (l+x)H2O
2NaA1O2 + 4H2O→ 2NaOH + A12O3.3H2O
A12O3.3H2O→ A12O3 + 3H2O

extraction
decomposition
calcination

Figure 1 Bayer process flow sheet [2]

II. PROPERTIES OF ALUMINIUM [1, 4]
2.1 Strength of Aluminium:Pure aluminium doesn’t have a high tensile strength. However, the addition of
alloying elements like manganese, silicon, copper and magnesium can increase the strength properties of
aluminium and produce an alloy with properties tailored to particular applications. Aluminium is well suited to
cold environments. It has the advantage over steel in that its’ tensile strength increases with decreasing
temperature while retaining its toughness. Steel on the other hand becomes brittle at low temperatures.
2.2 Corrosion Resistance of Aluminium:When exposed to air, a layer of aluminium oxide forms almost
instantaneously on the surface of aluminium. This layer has excellent resistance to corrosion. It is fairly resistant
to most acids but less resistant to alkalis.
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2.3 Thermal Conductivity of Aluminium:The thermal conductivity of aluminium is about three times greater
than that of steel. This makes aluminium an important material for both cooling and heating applications such as
heat exchangers. Combined with it being nontoxic this property means aluminium is used extensively in
cooking utensils and kitchenware.
2.4 Electrical Conductivity of Aluminium:Along with copper, aluminium has an electrical conductivity high
enough for use as an electrical conductor. Although the conductivity of the commonly used conducting alloy
(1350) is only around 62% of annealed copper, it is only one third the weight and can therefore conduct twice as
much electricity when compared with copper of the same weight.
2.5 Reflectivity of Aluminium:From UV to infrared, aluminium is an excellent reflector of radiant energy.
Visible light reflectivity of around 80% means it is widely used in light fixtures. The same properties of
reflectivity makes aluminium ideal as an insulating material to protect against the sun’s rays in summer, while
insulating against heat loss in winter.
2.6 Mechanical Properties of Aluminium:Aluminium can be severely deformed without failure. This allows
aluminium to be formed by rolling, extruding, drawing, machining and other mechanical processes. It can also
be cast to a high tolerance.Alloying, cold working and heat treating can all be utilised to tailor the properties of
aluminium. The tensile strength of pure aluminium is around 90 MPa but this can be increased to over 690 MPa
for some heat treatable alloys.

Table 1 Technical Data for Aluminum [5]
Overview
Aluminum
Al
13
26.981538
Classifications
Alternate Names
Aluminium
Block
P
Group
13
Period
3
Electron Configuration
[Ne] 3s2 3p1
Color
Silver
Discovery
1825 in Denmark
Bulk physical properties
Density (solid)
2.7 g/cm3
Density (Liquid)
2.375 g/cm3
Molar Volume
9.99×10-6
Brinell Hardness
245 MPa
Mohs Hardness
2.75 MPa
Vickers Hardness
167 MPa
Bulk Modulus
76 GPa
Shear Modulus
26 GPa
Young Modulus
70 GPa
Poisson Ratio
0.35
Refractive Index
1.44
Name
Symbol
Atomic number
Atomic weight

Thermal properties
Phase
solid
Melting point
660.32 oC
Boiling point
2519 oC
Heat of Fusion
10.7 kJ/mol
Heat of Vaporization
293 kJ/mol
Specific Heat
904 J/(kg K)
Thermal Conductivity
235 W/(m K)
Thermal Expansion
0.0000231 K-1
Electrical properties
Electrical Type
Conductor
Electrical Conductivity
3.8×107 S/m
Resistivity
2.6×10-8 m Ω
Superconducting Point
1.175
Magnetic properties
Magnetic Type
Paramagnetic
Reactivity
Valence
3
Electronegativity
1.61
Electron Affinity
42.5 kJ/mol
Health and Safety
Auto ignition Point
400 °C
Flashpoint
645 °C
Abundances
% in Universe
0.005%
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Speed of Sound
5100 m/s
Atomic dimensions and structure
Atomic Radius
118 pm
Covalent Radius
118 pm
Crystal Structure
FCC
Lattice Angles
π/2, π/2, π/2
Lattice Constants
404.95, 404.95, 404.95 pm

% in Sun
0.006%
% in Meteorites
0.91%
% in Earth's Crust
8.1%
% in Oceans
5×107%
% in Humans
0.00009%
Nuclear Properties
Half-Life
Stable
Lifetime
Stable
2
Quantum Numbers
P1/2
27
Stable Isotopes
Al
27
Isotopic Abundances
Al 100%

Table 2 Propertiesof Aluminium [6]
Property
Young's
modulus

Value

Reference

70 GPa

Thin Solid Films, 270(1995), p.263

URL
http://www.memsnet.org/material
/aluminumalbulk/

Microprobe type measurement of
Young's modulus and Poisson
coefficient by means of depth
Poisson ratio

0.33

sensing indentation and acoustic
microscopy, Comte, C. Von, Stebut,
J. Surface & Coatings Technology,
Vol.154, no. 1, 1 May 2002, p. 428

Specific heat
Thermal
conductivity

898.7

CRC Materials Science and

http://www.memsnet.org/material

J/kg/K

Engineering Handbook, p.260

/aluminumalbulk/

CRC Materials Science and

http://www.memsnet.org/material

Engineering Handbook, p.270-274

/aluminumalbulk/

Dielectric Constant Reference

http://www.asiinstr.com/dc1.html

Guide

#List

237 W/m/K

Dielectric

Aluminum

constant

powder
1.6-1.8

Index of
refraction

Chemical Properties Handbook

1.44

Edited by Yaws, C.L. 1999;
Mc Graw Hill

Electrical

3.538x10

conductivity

S/m

7

Nondestructive Testing Resource
Center

http://www.ndted.org/GeneralRes
ources/MaterialProperties/ET/ET
_matlprop_Aluminum.htm

III. ALUMINIUM ALLOYS
Aluminium is the most commonly alloyed with copper, zinc, magnesium, silicon, manganese and lithium. Small
additions of chromium, titanium, zirconium, lead, bismuth and nickel are also made and iron is invariably
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present in small quantities. There are over 300 wrought aluminium alloys with 50 in common use [1]. Cast
aluminum components are used for many varied functions, from decorative home-owner components, such as
lighting fixtures, to highly engineered, safety-critical components for aerospace and automotive applications.
There are many different methods and alloys that can be used to produce this wide variety of cast aluminum
components. The choice of alloy and casting process will play a major role in the procurement process, affecting
both component properties and cost. The procurement process for cast aluminum parts always should begin by
the design engineers defining the three major factors that drive the quality and cost on a cast aluminum
component—functionality (service requirements), design (shape and size) and production quantity. Each of
these factors will have a large bearing on the choice of casting method, alloy selection and cost as well as final
component quality [7].

Figure 2 This rear lower control arm for the automotive industry was cast hollow with A356 aluminum alloy
through a low-pressure permanent mold casting process [7]
3.1 Aluminum Casting Metallurgy: The specification of an aluminum alloy for a cast component is based upon
the mechanical properties it can achieve. Aluminum casting properties result from three primary factors: casting
alloy, melting and casting operations, and thermal treatment. The properties obtained from one particular
combination of these factors may not be identical to those achieved with the same alloy in a different
metalcasting facility or with a different thermal treating source [7].
3.2 Aluminum Processing: Molten aluminum has several characteristics that can be controlled to maximize
casting properties. It is prone to picking up hydrogen gas and oxides in the molten state as well as being
sensitive to minor trace elements. Although some decorative or commercial castings may have quality
requirements that can be met without additional processing, tight melt control and specialized molten metal
processing techniques can help provide enhanced mechanical properties when needed [7].
3.3 Alloy Chemistry: During molten aluminum processing, the percentages of alloying elements and impurities
must be controlled carefully. If they are not, characteristics, such as soundness, machinability, corrosion
resistance, mechanical properties and conductivity, are affected adversely. Molten aluminum alloys are prone to
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chemistry changes that can be controlled during melting and holding. The most significant of these changes is
the potential to lose magnesium and pick up iron, which can alter the mechanical properties significantly. If the
service requirements of the cast component demand high material properties, these reactions must be controlled
through facility melting and holding practices [7].
3.4 Grain Refining & Modification: Molten aluminum is sensitive to trace elements.This sensitivity can be used
as an advantage by adding trace amounts of materials to create beneficial changes in the casting microstructure.
Both grain refining and silicon modification can improve mechanical properties in the final component. They
also can act as useful tools to optimize properties and heat treatment response to meet specific component
service requirements and aid the development of certain casting properties. During solidification, aluminum
freezes in long columnar grain structures. These grains will grow until they impinge on another grain or the
mold wall. Grain refining is a treatment process in which nucleating sites (in the form of titanium and boron
master alloys) are added to the molten metal to aid the growth of additional grains. This leads to the creation of
more grains, which causes the grains to remain smaller. With modification, a sodium or strontium addition is
made to the molten aluminum to change the morphology (shape) of the silicon crystal [7].
3.5 Molten Metal Handling: Molten aluminum is prone to absorb hydrogen from moisture in the atmosphere and
other sources.This can lead to defects. Hydrogen gas can form pores in the solid castings.Aluminum oxide and
other intermetallic impurities can solidify in the castings as inclusions. Both gas porosity and inclusions have a
negative impact on casting quality. It will prevent castings from meeting high service requirements. Melting
practices typically include degassing with an inert purge gas to remove hydrogen and fluxing to clean the molten
aluminum of oxides and other inclusions prior to pouring [7].

Figure 3 This laser housing for the industrial and scientific industries was cast in A356 aluminum alloy with
T51 heat treatment process [7]

IV.ALUMINIUM ALLOYS DESIGNATION SYSTEM
Aluminium alloys are normally identified by a four figure system which originated in the USA and is now
universally accepted [1]. For unalloyed wrought aluminium alloys designated 1XXX, the last two digits
represent the purity of the metal. They are the equivalent to the last two digits after the decimal point when
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aluminium purity is expressed to the nearest 0.01 percent. The second digit indicates modifications in impurity
limits. If the second digit is zero, it indicates unalloyed aluminium having natural impurity limits. And 1 through
9, indicate individual impurities or alloying elements. For the 2XXX to 8XXX groups, the last two digits
identify different aluminium alloys in the group. The second digit indicates alloy modifications. A second digit
of zero indicates the original alloy and integers 1 to 9 indicate consecutive alloy modifications [1].
In general,the families of aluminium alloys are represented by 1XXX, 2XXX, 3XXX up to 8XXX as shown in
the Table 3. The 1xxx series designation concerns unalloyed aluminium materials which are distinguished
according to their degree of purity. The 8xxx series designations are for miscellaneous types of alloys (i.e. Fe
alloys) which cannot be grouped in the other families. The 2xxx, 6xxx and 7xxx series are heat-treatable alloys,
which gain their strength by alloying but make use of precipitation hardening as the main mechanism. The first
digit gives basic information about the principal alloying elements. The designation system also says something
about the hardening of the alloys belonging to a family [8]. The 1xxx, 3xxx and 5xxx series are so called nonheat-treatable alloys. They gain their strength by alloying (e.g. increasing content of Mg) and work hardening.
Among them Al6061 alloy is highly corrosion resistant, extricable in nature and exhibits moderate strength. It
finds vast applications in the fields of construction, automotive and marine fields. They have been studied
extensively because of their technological importance and their exceptional increase in strength obtained by
precipitation hardening [1].
Alloy chart from US Navy Foundry manual has been described that there are two types of aluminum alloy,
extrusion and casting [9]. Extruded alloys are made to be pulled and squeezed into their final shape. Examples:
door frames, plate, al. ladders, window frames, sheet, pop cans etc. Extrusions are alloys not made for sand
casting, but are OK for most home applications. They have a 4 digit number (6061 for example) for
identification. Aluminum by itself is too soft for castings, elements are added to the aluminum to give it
strength. Casting alloys have a 3 digit number identifying the alloy group. Table 4 describes the general
classifications of aluminium alloy series designation of casting alloys. Sometimes, there is a number after the
decimal. If the number after the decimal is a "0", it is a casting. If the number is a "1", it refers to ingot.
Example: 356.0/casting, 514.1/ingot. The most popular casting alloys are "356" and "319". Anodized alloys are
typically 214 or 514 [9].
The U.S. Aluminum Assn. (AA) monitors industry standard specifications for designating aluminum alloys
through a numbering system known as the AA “Pink Sheets.” The system designates individual aluminum
metalcasting alloys using a three-digit number plus a decimal, which is included on casting blueprints to specify
the casting alloy to be used. The standard specifies the chemical composition limits of aluminum alloys and the
percentage of each alloying element or an allowable chemistry range. The first digit of the three-digit number
system categorizes the casting alloys by groups (or series) according to their major alloying elements as seen in
Table 5. The balance of the three-digit number identifies the various individual alloys within each alloy series.
For example, the 300 series of alloys includes more than 50 individual alloys (319, 356, 357, 380, etc). Some of
these individual alloys have multiple variations, all using the same three-digit number. These alloy designations
include a letter before the three-digit alloy designation. For instance, variations of 356 are A356, B356, C356
and F356. This letter distinguishes between alloys that fall within the alloy chemistry ranges, but differ slightly
in percentages of alloying elements or impurities—such as F357.0, which has a lower minimum level and
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tighter range for magnesium than 356.0. These variations can determine special casting properties. The Pink
Sheet standard designations apply to aluminum alloys in the form of both castings and ingot, and the single digit
following the decimal indicates how the alloy will be used [7]. These designations include:
• XXX.0 = casting;
• XXX.1 = ingot used to make the casting;
• XXX.2 = ingot used to make the casting (having typically tighter chemical limits than the XXX.1 ingot
designation).
If AA alloys 356.1 or 356.2, for example, are listed as the alloy specification on casting blueprints, they should
define the chemistry of the ingot used to make the cast components, not the final castings. The number XXX.0
for castings includes a chemistry different from the ingot specifications. This leaves room for chemistry changes
that can occur during remelting. The addition of casting returns, such as scrap castings, to the charge material
also can alter the casting chemistry. The primary difference is that the XXX.0 specifications allow for some
magnesium loss (due to burn out) and iron or zinc pickup that may be experienced during processing. The alloy
chemistry of the final 356 cast component should fall within the limits of the 356.0 specifications but may not
meet the chemical specification for the 356.1 ingot. Final cast components also should be properly designated. If
a blueprint designates 356.1 as the casting alloy, it would be improper to designate the final castings as 356.1.
Components should be shipped designated as 356.0 castings.
Table 3 Standard Terminology and Principle Alloy Elementof Aluminium Alloy [1]
Aluminium Alloy Designation
1XXX
2XXX
3XXX
4XXX
5XXX
6XXX
7XXX
8XXX

Principle Alloy Element
99% pure
Cu
Mn
Si
Mg
Mg and Si
Zn
Others

Table 4 Aluminium Alloy Series Designation of Casting Alloys [9]
Aluminium Series
100's
200's
300's
400's
500's
600's
700's
800's

Principle Alloy Element
Aluminum 99%
Copper
Silicon+ copper and/or magnesium
Silicon
Magnesium
Presently Unused, future alloys
Zinc
Tin

900's

Other

Table 5 Aluminum Assn. Standard Chemical Composition Limits for 356 Aluminum Alloy [7]
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AA#

Product

Si

Fe

Cu

Mn

Mg

Zn

Ti

356.0

S&P

6.5-7.5

0.60

0.25

0.35

0.20-0.45

0.35

356.1

Ingot

6.5-7.5

0.50

0.25

0.35

0.25-0.45

Others

Aluminum

Each

Total

0.25

0.05

0.15

Remainder

0.35

0.25

0.05

0.15

Remainder

356.2

Ingot

6.5-7.5

0.13-0.25

0.10

0.05

0.30-0.45

0.05

0.20

0.05

0.15

Remainder

A356.0

S&P

6.5-7.5

0.20

0.20

0.10

0.25-0.45

0.10

0.20

0.05

0.15

Remainder

A356.1

Ingot

6.5-7.5

0.15

0.20

0.10

0.30-0.45

0.10

0.20

0.05

0.15

Remainder

A356.2

Ingot

6.5-7.5

0.12

0.10

0.05

0.30-0.45

0.05

0.20

0.05

0.15

Remainder

B356.0

S&P

6.5-7.5

0.09

0.05

0.05

0.25-0.45

0.05

0.04-0.20

0.05

0.15

Remainder

B356.2

Ingot

6.5-7.5

0.06

0.03

0.03

0.30-0.45

0.03

0.04-0.20

0.05

0.15

Remainder

C356.0

S&P

6.5-7.5

0.07

0.05

0.05

0.25-0.45

0.05

0.04-0.20

0.03

0.15

Remainder

C356.2

Ingot

6.5-7.5

0.04

0.03

0.03

0.30-0.45

0.03

0.04-0.20

0.05

0.15

Remainder

F356.0

S&P

6.5-7.5

0.20

0.20

0.10

0.17-0.25

0.10

0.04-0.20

0.03

0.15

Remainder

F356.2

Ingot

6.5-7.5

0.12

0.10

0.05

0.17-0.25

0.05

0.04-0.20

0.05

0.15

Remainder

Figure 4 This electric valve housing for Hamilton Sundstrand is cast in C355 aluminum via semi-permanent
mold casting [7]
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Figure 5 Cast with A356 aluminum alloy using the lost foam process, this verado L6 four-stroke cylinder head
for a boat engine coupled an automotive-style cylinder head with a double-water jacketed exhaust manifold [7]
Table 6 Aluminium Alloys and Approximate Equivalents [BS 1490:1988]
Italy

USA

USA

UNI

AA/ASTM

SAE

–

3950

150

–

–

5076

384

383

UK

ISO

EN AC

France

Germany

LM0

Al 99.5

–

A5
A-S9U3-Y4

LM2

LM4

LM5

Al-Si10Cu2Fe 46 100

Al-Si5Cu3

Al-Mg5Si1

45 200

51 300

A-S5U3

AG6

Al-Mg6

LM6

Al-Si12

G-AlSi6Cu4
(225)

G-AlMg5

Japan

–

AS13

Al-Si12Fe

G-AlSi12

Electrical, food, chemical
plant

ADC 12 Pressure diecasting
Sand, gravity diecasting

3052

319

326

AC 2A

manifolds, gear boxes
etc.

3058

514

320

AC 7A

Sand, gravity; corrosion
resistant, for marine use
Food plant, chemical

(244)

44 100

End uses

plant
4514

A413

–

AC 3A

Sand, gravity; thin
sections, manifolds

(230)
Low pressure etc.; motor

LM9

Al-Si10Mg

43 100

A-S10G

G-AlSi10Mg

3049

A360

309

AC 4A

housings, cover plates
etc.
High strength when heat

(233)

LM12 Al-Cu10Si2Mg

–

A-U10G

–

treated
3041

222

34

–

Gravity, sand cast;
machines well, hydraulic
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equipment
LM13

Al-Si12Cu AlSi12CuFe

48 000

A-S12UN

–

3050

336

321

AC 8A

Sand, chill; used for
pistons
Sand, chill; cylinder

LM16 Al-Si5Cu1Mg 45 300

A-S4UG

–

3600

355

322

AC 4D

heads valve bodies, good
pressure tightness
Pressure diecasting

LM20

Al-Si12Cu AlSi12CuFe

47 000

G-AlSi12(Cu)

A-S12-Y4

(231)

5079

A413

305

–

corrosion resistant,
marine castings, water
pumps, meter cases

LM21

Al-Si6Cu4

45 000

G-AlSi6Cu4

A-S5U2

(225)

Sand, gravity; similar to
7369/4

308

326

AC 2A

LM4, crankcases, gear
boxes etc.
Chill casting; solution

LM22

Al-Si5Cu3

45 400

G-AlSi6Cu4

A-S5U

(225)

3052

319

326

AC 2A

treated, good shock
resistance, automotive
heavy duty parts

LM24

Al-Si8Cu3Fe

46 500 A-S9U3A-Y4

G-AlSi8Cu3

5075

A380

306

AC 4B

Pressure diecasting;
engineering diecasting

Table 7 Maximum Chemical Composition of Aluminium Casting Alloy (A356 or 7Si-0.3Mg)
Element
Reference
Si
Mg
Cu
Fe
Zn
Ti
Mn
Ni
Pb
Sn
Each
Total
Aluminium

Others

Quantity (weight %)
[ASTM B85 / B85M-14]
[BS 1490:1988 Standard]
6.5-7.5
6.5-7.5
0.25-0.45
0.2-0.6
0.2
0.2
0.2
0.5
0.1
0.1
0.2
0.2
0.1
0.3
0.1
0.1
0.05
0.05
0.15
Balance
Balance
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Table 8 Properties of aluminium casting alloys (A356) [11]
Property
Density at 20ºC
Heat capacity
Thermal conductivity
Melting range
Ultimate tensile strength (UTS)
Yield tensile strength (YTS)
Elongation
0.2%. Proof Stress
Brinell hardness number
Modulus of Elasticity
Shear strength
Endurance Limit
Specific heat
Latent heat of fusion

Unit
g/cm3
J/gK
W/mK
o
C
MPa
MPa
%
N/mm2
HBN
GPa
MPa
MPa
J/kg
kJ/kg

Value
2.67
0.963
151
555-615
234
165
2-3.5
185
75
71
120
56
963
389

4.1 Applications of Aluminium casting Alloys (A356): Typical uses casting alloys (A356) are 356.0 aircraft
pump parts, automotive transmission cases, aircraft fittings and control parts, water-cooled cylinder blocks.
Other applications where excellent castability and good weldability, pressure tightness, and good resistance to
corrosion are required. A356.0: aircraft structures and engine controls, nuclear energy installations, and other
applications where high-strength permanent mold or investment castings are required.

V. HEAT TREATMENT OF ALUMINIUM ALLOYS
Many aluminum castings meet property requirements in the as-cast condition and do not require further
processing. However, to improve properties and enhance strength and ductility, aluminum castings often are
thermally processed by a series of heating and cooling cycles called heat treatment. This thermal processing
involves three basic operations: solution, quench and age [7]. Solution treatment involves heating the casting to
near the eutectic temperature to dissolve the eutectic constituent and form a solid homogeneous solution.
Following this solution treatment, castings can be quenched or rapidly cooled, often in boiling water, which
helps retain the homogeneous solution at room temperature. A third step used in heat treatment of aluminum
castings is natural or artificial aging. This increases strength and hardness. Age hardening principles also can be
used to tailor heat treatments to each application. Combinations of these three heat treatments are called tempers
(see Table 9). The principal purpose for heat treating aluminum castings is to develop the best combination of
mechanical properties that will meet the critical needs of the component application. The three basic thermal
operations often are combined into heat treatment cycles that provide various properties. Although aluminum
casting-related books offer “typical” or “recommended” solutions, quench and age times and temperatures for
each alloy and temper.These heat treatment cycles often are varied and manipulated to change the mechanical
properties of the casting to meet specific component requirements for strength and ductility. Recent research
includes the use of fluidized beds to reach solution temperature rapidly and provide for quicker heat treatment
cycles [7].
Table 9 Common Aluminum Heat Treatment Tempers [7]
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Temper

Thermal Processing
Solution treat and age naturally to a substantially stable condition. Natural aging may

T4

continue slowly, particularly at elevated service temperatures, so structural stability may not
be satisfactory.

T6

T61

T7

Solution treat and age artificially. In castings, T6 commonly describes optimum strength and
ductility.
Solution treat, quench and age artificially for maximum hardness and strength. This variant
of T6 yields additional strength and stability but at reduced ductility.
Solution treat, quench and artificially overage or stabilize. This temper improves ductility,
thermal stability and resistance to stress corrosion cracking.
Solution treat, quench and artificially overage to a substantially stable condition. This temper

T71

further increases thermal stability and resistance to stress corrosion cracking and reduces
strength.
Age only. Stress relief or stabilization treatment. Cool from casting temperature and
artificially age or stabilize (without prior solution treatment). Frequently, the as-cast

T5

condition provides acceptable mechanical properties but is accompanied by microstructural
instability or undesirable residual stresses. Perhaps the possibility of in-service growth is the
only constraint against using a casting in the as-cast state. In each case, the T5 temper is
appropriate.
Castings that have low strength requirements but require high dimensional stability are
annealed. Annealing also substantially reduces residual stress, a need in die castings.

Annealing

Annealing is a severe stabilization treatment and an elevated temperature variant of the T5
temper. Softening occurs because annealing depletes the matrix of solutes.And the
precipitates formed are too large to provide hardening. Use of fluidized beds to reach
solution temperature rapidly and provide for quicker heat treatment cycles.

The benefits of heat treatment include [7]:
• Homogenization of alloying elements— this is desirable to distribute elements evenly throughout the matrix,
so properties in the casting will be uniform;
• Stress relief—residual stresses are created during cooling from elevated casting and solution temperatures.
Heating the casting to an intermediate temperature can relieve these residual stresses;
• Improved dimensional stability and machinability—changes in the microstructure can cause castings to grow
over time. To maintain tight dimensional tolerances during and after machining, castings should be heat treated
to form stable precipitate phases;
• Mechanical property improvement—the greatest use of heat treatment is to enhance mechanical and corrosion
properties through spheroidizing constituent phase particles and by precipitation hardening. Rarely, all of the
desired properties are optimized in a single casting. More often, heat treatment is a compromise, maximizing
some properties at the expense of others. For example, tensile and yield strengths can be increased, but this
results in lower elongation. Contrarily, higher elongations result in lower tensile and yield strengths.
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After heat treatment a suffix is added to the designation numbers [1].The suffix
F

means “as fabricated”.

O

means “annealed wrought products”.

T

means that it has been “heat treated”.

W

means the material has been solution heat treated.

H

refers to non-heat treatable alloys that are “cold worked” or “strain hardened”.

The non-heattreatable alloys are those in the 3XXX, 4XXX and 5XXX groups.
Table 10 Heat Treatment Designations for Aluminium Alloys [1]
Term
T1
T2
T3
T4
T5
T6
T7

Description
Cooled from an elevated temperature shaping process and naturally aged
Cooled from an elevated temperature shaping process cold worked and naturally aged
Solution heat treated cold worked and naturally aged to a substantially
Solution heat treated and naturally aged to a substantially stable condition
Cooled from an elevated temperature shaping process and then artificially aged
Solution heat treated and then artificially aged
Solution heat treated and overaged/stabilised

VI.ALUMINIUM ALLOY SELECTION
There are a number of available alloys to choose from to satisfy individual requirements. Once the casting
method is determined, the alloy choice is limited because not all alloys can be used with all casting methods.
Sometimes, the alloy that shows the best properties on paper may have production characteristics that make it
less desirable on an overall basis than other eligible alloys. Therefore, it is best to consult with a metalcasting
facility, which can advise on such factors as availability and relative cost of ingot, production costs and
reproducibility of results. Service requirements also are a key consideration in alloy selection. If high strength is
required, heat-treatable alloys must be used. The alloy options can be narrowed further when considering the
remaining requirements, such as pressure tightness, corrosion resistance and machinability [7].
Aluminum die casting alloys have a specific gravity of approximately 2.7 g/cc, placing them among the
lightweight structural metals. The majority of die castings produced worldwide are made from aluminum
alloys.Six major elements constitute the die cast aluminum alloy system: silicon, copper, magnesium, iron,
manganese, and zinc. Each element affects the alloy both independently and interactively.This aluminum alloy
subsection presents guideline tables for chemical composition, typical properties, and die casting, machining
and finishing characteristics for 11 aluminum die casting alloys. This data can be used in combination with
design engineering tolerancing guidelines for aluminum die casting and can be compared with the guidelines for
other alloys in this section and in the design engineering section [10].
Alloy A380 (ANSI/AA A380.0) is by far the most widely cast of the aluminum die casting alloys. This is
offering the best combination of material properties and ease of production. It may be specified for most product
applications. Some of the uses of this alloy include electronic and communications equipment, automotive
components, engine brackets, transmission and gear cases, appliances, lawn mower housings, furniture
components, hand and power tools.
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Alloy 383 (ANSI/AA 383.0) and alloy 384 (ANSI/AA 384.0) are alternatives to A380 for intricate components
requiring improved die filling characteristics. Alloy 383 offers improved resistance to hot cracking (strength at
elevated temperatures).
Alloy A360 (ANSI/AA A360.0) offers higher corrosion resistance, superior strength at elevated temperatures,
and somewhat better ductility, but is more difficult to cast.While not in wide use and difficult to cast.
Alloy 43 (ANSI/AA C443.0) offers the highest ductility in the aluminum family. It is moderate in corrosion
resistance and often can be used in marine grade applications.
Alloy A13 (ANSI/AA A413.0) offers excellent pressure tightness, making it a good choice for hydraulic
cylinders and pressure vessels. Its casting characteristics make it useful for intricate components.
Alloy 390 (ANSI/AA B390.0) was developed for automotive engine blocks. Its resistance to wear is excellent
but, its ductility is low. It is used for die cast valve bodies and sleeve-less piston housings.
Alloy 218 (ANSI/AA 518.0) provides the best combination of strength, ductility, corrosion resistance and
finishing qualities, but it is more difficult to die cast.
6.1 Machining Characteristics
Machining characteristics vary somewhat among the commercially available aluminum die casting alloys, but
the entire group is superior to iron, steel and titanium. The rapid solidification rate associated with the die
casting process makes die casting alloys somewhat superior to wrought and gravity cast alloys of similar
chemical composition.Alloy A380 has better than average machining characteristics. Alloy 218, with
magnesium the major alloying element, exhibits among the best machinability. Alloy 390, with the highest
silicon content and free silicon constituent, exhibits the lowest [10].
6.2 Surface Treatment Systems
Surface treatment systems are applied to aluminum die castings to provide a decorative finish, to form a
protective barrier against environmental exposure, and to improve resistance to wear.Decorative finishes can be
applied to aluminum die castings through painting, powder coat finishing, polishing, epoxy finishing, and
plating. Aluminum can be plated by applying an initial immersion zinc coating, followed by conventional
copper-nickel-chromium plating procedure similar to that used for plating zinc metal/alloys.Protection against
environmental corrosion for aluminum die castings is achieved through painting, anodizing, chromating, and
iridite coatings.Improved wear resistance can be achieved with aluminum die castings by hard anodizing.Where
a part design does not allow the production of a pressure-tight die casting through control of porosity by gate
and overflow die design, the location of ejector pins, and the reconfiguration of hard-to-cast features,
impregnation of aluminum die castings can be used. Systems employing anaerobic and methacrylate are
employed to produce sealed, pressure-tight castings with smooth surfaces [10].
Die casting alloy selection requires evaluation not only of physical and mechanical properties (Table 10), and
chemical composition, but also of inherent alloy characteristics (Table 11) and their effect on die casting
production as well as possible machining and final surface finishing.These tables include selected die casting
and other special characteristics which are usually considered in selecting an aluminum alloy for a specific
application.The characteristics are rated from (1) to (5), (1) being the most desirable and (5) being the least. In
applying these ratings, it should be noted that all the alloys have sufficiently good characteristics to be accepted
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by users and producers of die castings. A rating of (5) in one or more categories would not rule out an alloy if
other attributes are particularly favorable, but ratings of (5) may present manufacturing difficulties.The benefits
of consulting a custom die caster experienced in casting the aluminum alloy being considered are clear.
Table 10Mechanical properties of aluminum casting alloys [ASTM B85 / B85M-14]
Tensile

Yield Strength,

Elongation

min

min

ksi (1000 psi)

ksi (1000 psi)

%

319.0-F

23

13

1.5

70

356.0-F

19

9.5

2.0

55

356.0-T51

23

16

not required

60

20

8

356.0-T6

30

20

3.0

70

26

8

A356.0-T6

34

24

3.5

80

26

8.5

535.0-F

35

18

9.0

70

34

8

713.0*

32

22

3.0

75

26

9

AA Number Strength, min

Brinell Hardnes, Typical Shear Endurance limit Charpy Impact
Notched

Strength

500 kgf ,10mm

ksi (1000 psi)

ksi (1000 psi)

22

ft lbs

10

1
1 1/ 2

2

10-12
3

* After 21 days natural aging
F=as cast, T51=cooled from an elevated temperature and artificially aged, T6=solution heat treated and then artificially aged

Table 11 Characteristics of aluminum casting alloys [ASTM B85 / B85M-14]
ANSI

Solidification Normally
Resistance to Pressure

Alloy # Hot Cracking Tightness

Fluidity

Shrinkage

Heat

Tendency

Treated

Corrosion
Resistance

Machinability Polishing Electroplating

Anodizing
Quality

Suitability

Chemical

Elevated

Oxide

Temperature

for

Coating

Strength

Welding

319

2

2

2

2

Yes

3

3

4

2

4

3

3

2

356

1

1

1

1

Yes

2

4

5

2

4

2

3

2

A356

1

1

1

1

Yes

2

4

5

2

4

2

3

2

535

3

5

5

5

No

1

1

1

5

1

1

3

4

713

5

3

4

4

Aged

2

1

1

2

2

3

5

4

only

Ratings: 1 =Excellent, 2 = Very Good, 3 = Good, 4 = Fair, 5 = Poor

Table 12Physical properties of aluminum casting alloys [ASTM B85 / B85M-14]
ANSI

Pattern Shrinkage

Specific

Alloy #

Allowance in/ft

Gravity

Approx.Melting
Density

Range

Electrical

Thermal Coefficient of Thermal

Conductivity Conductivity

lb/cu in

°F

% of A.I.C.S.

CGS

Expansion
68-212°F 68-572 °F

319

5/32

2.79

0.101

950-1120

27

0.26

12.0

13.4

356

5/32

2.68

0.097

1035-1135

39

0.36

11.9

13.0

A356

5/32

2.68

0.097

1035-1135

39

0.36

11.9

13.0

535

5/32

2.62

0.095

1020-1150

23

0.24

13.1

14.8

713

3/16

2.81

0.102

1100-1180

35

0.35

13.1

14.2
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VII. CONCLUSIONS
The exhaustive literature survey presented above reveals that extensive work has been reported by the
researchers in the industries and academiato improve properties of aluminium and its alloys. On the other hand,
the studies carried out worldwide on to conduct heat treatment processes after casting has not been adequately
addressed so far. A further study in this respect is needed particularly to determine and compare the properties
of aluminium lightweightmaterials and its alloys in untreated and heat treated conditions to improve the quality
of automotive components. Present research work also includesthe study of aluminium and its alloys and
improvement in mechanical and physical properties in heat treatment processes.Moreover, the present review
has demonstrated the extensive research effort on understanding the effect of process parameters of casting on
aluminium and its alloys. Metal flow in casting processes may have a role to play here, though capturing this
aspect of the thermo-mechanical behaviour remains a significant challenge. The selection of aluminum casting
alloys for automotive applications are also out lined in the review paper. From an engineering perspective, there
is a need to further investigate the suitability of the lightweight materials for automotive and aerospace
industries.
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ABSTRACT
MANET is a hierarchy of decentralized nodes and dynamically changing network topologies where the nodes
are in mobile conditions for the dissemination of data. But, MANET is liable to attacks such as Wormhole,
Grayhole, and Sinkhole attack where the performance of entire network is degraded. Hence it is necessary to
provide security to the network as the data’s transferred through the attack prone network may be outraged. A
fictitious node mechanism is implemented by the creation of imaginary nodes using T-OLSR routing protocol. In
order to provide security to the network ECC (Elliptic Curve Cryptography) algorithm is implemented. The
reason behind the use of T-OLSR algorithm is better performance, less delay and minimum time utilization for
packet dispatching when compared with Chord algorithm.

Keywords: Security, Cluster head agents, Malicious nodes, Fictitious node, T-OLSR, ECC.

I. INTRODUCTION
Adhoc networks are defined as the category of wireless networks that utilize multihop relaying and are capable
of operating without a fixed infrastructure. The absence of any central coordinator or base station makes the
routing a complex one compared to cellular networks .The presence of base station in cellular network
simplifies routing and resource management as the routing decisions are made based on fixed infrastructure. But
in Adhoc networks the routing and resource management are done in a distributed manner in which all nodes
coordinate to enable communication among themselves which require each node to be intelligent so that it can
function both as network host from transmitting and receiving data as a network router for routing packets from
source to destination[10].
The presence of mobility implies that links make and break often in an inter-deterministic fashion. Routing
protocols such as distance vector and link based routing is not designed for wireless networks it is still applied
for radio networks. These routing protocols are unable to catch up frequent link changes in Adhoc wireless
network resulting in poor convergence and very low communication throughput. Hence these protocols are to be
modified [11].
Mobile Adhoc networks are prone to various types of attacks such as replay attack, masquerade attack,
wormhole attack, Gray Hole Attack, Denial of service, Eavesdropping, out of which Blackhole attack is the
common one. Malicious node capture the packet and does not forward them but advertise itself as having the
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shortest path to the packet which it needs to intercept.if more than one malicious nodes occurs as group it is
known as blackhole attack. In this paper a mechanism for identifying the Blackhole attack is proposed which
works based on the cooperative cluster head mechanism which generates an alert notification to other nodes
which improves the performance of network in terms of packet delivery ratio, throughput and end to end delay.
The rest of this paper is organized as follows section 2 describes about the related work, section 3 describes
about the operation of T-OLSR routing protocol and ECC algorithm, section 4 describes about modules
implemented in this project, section 5 about the simulation metric and its discussion in section 6, section 7
describes about conclusion and future work.

Figure 1.1 Adhoc Network Architecture

II. SIMILAR WORKS
Jay Dip Sen, Sripad Koilakonda [4] have discussed in their paper about the research areas in Adhoc network
community. Here AODV works based on the routing information table along with the information obtained
from the cached and current routing table. In order to avoid Blackhole attack securing the routing layer is more
important. In addition to protect the routing layer attack can be prevented by detecting the misbehaving nodes
and giving an error report to source node as false positive. In this paper when the route reply packet is obtained
from the intermediate node, source gives another route request packet to intermediate node for ensuring that the
path exists.
Yanzhi Ren, Mooi Chao Chuah [5] have discussed in their paper about the surveillance when selective dropping
of the packet occur. This concept uses DTN (Delay Tolerant Networks) that is designed to operate over extreme
distances such as space communication or interplanetary scales. But DTN seemed to be a failure concept as
there cannot be sparse network to act as monitoring nodes. To detect the abnormal behavior of the nodes
overhead packets and energy consumption a transitive property is considered which is used to encounter the
nodes used in DTN. This method prevents the hacker from non-existence and cannot cope up with packet
dropping which is a drawback of this method.
H.A Esmaili, Hossein Ghararee[3] have encountered that malicious nodes wrongly advertise that it has the
shortest path to reach the destination but does not forward to them instead it drops the packet leading to selfish
behavior. Wenkee Lee,Yi-An Huang have used IDS(Intrusion detection system) to collect a systematic approach
about the data nodes for detecting anamoly nodes based on correlating the features available within the networks
. This paper uses cluster based detection scheme where periodically every node in the network is updated as
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cluster agent. Smita Karamakar present a study of voroni and triangular oriented diagram that is used to
calculate the size of a coverage hole. Depending on this coverage area the nodes are assigned with the cluster
heads. A straightforward algorithm is proposed which detects when the sensor node is dead it assumes that there
is no sensor node in that area and it assumes that region has a hole. Tarun Varshney proposed mechanism to
prevent Blackhole attack by slightly modifying the AODV called watchdog-AODV that detects normalized
routing overhead and generates a new route to the source and isolates the malicious nodes during the route
discovery process.
Tamilselvan et al [5] proposed a time based threshold detection scheme where a timer is set for collecting the
request from other nodes after establishing the path. This will be stored in the Collect route reply table (CRRT)
where the validity is checked based on the arrival time of the first packet and threshold value. This method
remains a drawback as overhead is high when compared with AODV. In order to overcome the above
drawbacks a new modified chord algorithm is proposed which works based on the update information in the
routing table.

III. ALGORITHMS IMPLEMENTED
3.1 T-OLSR
Trusted Optimized Link State Routing protocol is a proactive link state routing protocol. The protocol inherits
the stability of link state routing algorithm. Due to its proactive nature it has the ability of providing the routes
needed immediately. In a pure link state protocol all the links with neighbor are flooded and declared in the
entire network. OLSR protocol is an optimization of pure link state protocol for mobile Adhoc networks. First it
reduces the size of control packets; instead of all links it shares only within the subsets who are its multipoint
selectors.

3.2 MULTIPOINT RELAYS
The idea of multipoint relay is to minimize the flooding of Broadcast packets in the network by reducing
duplicate transmissions in the same region. Each node in the networks selects a set of nodes in its neighborhood,
which transmits its packets. This set of selected neighbor nodes is called the Multipoint relays (MPRs) of that
node. The neighbors of any nodes N which are not in its MPR sets read and process the packet but do not
retransmit the broadcast packet received from Node N . For this purpose, each node maintains set of its
neighbors which are called the MPR selectors of node. Every broadcast message coming from these MPR
selectors of a node is assumed to be retransmitted by that node. This set can change over time which is indicated
by the selectors nodes in their HELLO messages.
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Figure 3.1 Multipoint Relay

3.3 MULTIPOINT RELAY SELECTION
The interval between the transmission of two TC messages depends upon whether the MPR selector set is
changed or not. Since the last TC message transmitted. When a change occurs in the MPR selectors set , the next
TC message may be sent either that the scheduled time, but after some pre specified minimum interval ,starting
from the time the last TC message was sent.
Upon receipt of TC message, the following proposed procedure may be executed to record the information in
the topology table,
1. If there exist some entry in the topology table whose last hop address corresponds to the originator address of
the TC message and the MPR selector sequence number in that entry is greater than the sequence number in
the received message. Then no further processing of this TC message is done and it is silently
discarded(Case: packet received out of order )
2. If there exist some entry in the topology table whose last hop address corresponds to the originator address of
the TC message and the MPR selector sequence number in that entry is smaller than the sequence number in
the received message, then the topology entry is removed.
3. For each of the MPR selector address received in the TC message :
 If there exist some entry in the topology table whose destination address and the last hop address of the entry
corresponds to that originating address of the TC message, then the holding time of that entry is refreshed.
 Otherwise new topology entry is recorded in the topology table.

3.4 PROTOCOL FUNCTIONING
Neighbor Sensing
 OLSR protocol relies on the selection of multipoint relays, and calculates its routes to all known destinations
through its nodes. i.e MPR nodes are selected as intermediate nodes in the Path. To implement this scheme,
each node in the network periodically broadcast the information about its one-hop neighbors which have
selected it as a multipoint relay. Multipoint relays of given node are declared in the subsequent HELLOs
transmitted by this node. So that the information reaches the multipoint relays themselves. The multipoint
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relay set is re-calculated when, A change in the neighborhood is detected when either a bi-directional link
with a neighbor is failed. Or a new neighbor with a bi-directional link is added: or
 A change in the two-hop neighbors set with bi-directional link is detected.

3.5. ECC (Elliptic Curve Cryptography)
Majority of public key crypto systems use either integer or polynomial arithmetic with very large
numbers/polynomials. This imposes a significant load in storing and processing keys and messages. An
alternative is to use an Elliptic curve which offers same security with smaller bit sizes.

IV. FINITE ELLIPTIC CURVES
Elliptic curve cryptography uses curves whose variables & coefficients are finite. ECC have two families
commonly used prime curves E p (a,b) defined over Z p binary curves E2m(a,b) defined over GF(2n )

V.ECC Encryption/Decryption
Each user chooses private key n A<n and computes public key
PA= n A*G
To encrypt Pm: Cm ={ k G, Pm+ K PA} ,K
To decrypt Cm compute
Pm+ KPA- n A(KG) = P m+ k(n AG-n A) (KG) = Pm

VI. MODULES IMPLEMENTED
A modular design reduces complexity, facilities change (a critical aspect of software maintainability) and results
in easier implementation by encouraging parallel development of different part of system. To identify the nodes
that are malicious during Blackhole attack several modules have been implemented in this project. The modules
are listed as follows
 Node Construction
 Data Transmission Based On DTN
 Identification Of Selfish/Malicious Node Based False + ve or –ve
 Data transmission
 Attack detection and avoidance
 Performance analysis

VII. PERFORMANCE ANALYSES
6.1 Without T-OLSR& With T-OLSR
The following graph shows the performance in terms of throughput, packet delivery ratio , average delay, delay
for the given number of nodes. From the graph it can be observed that without using T-OLSR performance is
very less when compared with using T-OLSR.
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6.1.1 Throughput
In data transmission, network throughput is the amount of data moved successfully from one place to another in
a given time period, and typically measured in bits per second (bps), as in megabits per second (Mbps) or
gigabits per second (Gbps).

Figure 6.1 Throughput
6.1.2 Delay

Figure 6.2 Delay
6.1.3 Average Delay

Figure 6.3 Average Delay
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6.1.4 Packet Delivery Ratio

Figure 6.4 Packet delivery ratio

VIII. CONCLUSION & FUTURE WORK
Thus the security issues in MANET have been explained in detailed manner. There might be a numerous
solution in the past for securing the routing protocol, some results work well in detecting the attacks with a
single node. In this paper we have deployed 28 nodes and simulated the same scenario. In future the number of
fictitious node is reduced in order to obtain the optimal solution better than the result obtained.
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ABSTRACT
Media hashing is one of the novel technology of multimedia processing and is an alternative approach to many
applications previously accomplished with watermarking. Media hashing is basically employed to perform copy
detection and content authentication of digital images. One of the major disadvantage of the existing media
hashing technologies is their limited resistance to geometric attacks specially rotation. In this paper, we have
proposed media hashing technique based on radon transform and statistical features, which is robust to many of
image processing attacks including rotation. In the proposed algorithm, the input image is firstly normalized by
using image resizing, Gaussian filtering, color space conversion from RGB image to YCbCr. Preprocessed
image is then divided into 64 equal size sub-matrix where Radon transform is then applied to each of the submatrix to produce the Radon coefficients. Average value of radon coefficients of each of the sub-matrix is
calculated and combined to form the final matrix. Average values are once again calculated row-wise from the
final matrix to produce a column vector. The column vector is used to calculate four statistical features, Mean,
Standard Deviation, Kurtosis & Skewness which forms the feature vector, which is used for image identification.
Many experiments have conducted to compare the proposed technique with various reported techniques and the
results shows that proposed technique is robust to normal digital operations apart from giving excellent result
against rotation.

Keywords: Copy detection, Media hashing, Radon transform, Statistical Features, Watermarking.

I. INTRODUCTION
Due to the popularity of digital technology, more and more digital images are being created and stored every day.
In other words, advent of Internet and multimedia technology has a significant impact on the creation, replication
and distribution of digital images [1]. Creation of duplicate copies will have effect on multiple dimensions. On
one hand, one cannot determine if an image already exists in database without examining all the stored copies. On
the other hand, duplication of copies give rise to the problem of copy detection. The unauthorized duplication and
forgery techniques for multimedia content have always been ahead of image forensic techniques [2]. Protecting
the copyright of an image is a matter of great concern and thus finding the illegal copies have become an
important issue for digital rights management [3]. To verify that image is an original one and not a modified copy
of image authentication techniques are in place [4].
Digital watermarking was one of the earliest techniques used to verify the authenticity of image, in which a
signature is generated and appended within an image for identification [5]. An alternative to watermarking is,
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Copy detection techniques does not depend on any signatures. Here the content itself is used to verify its
originality [6]. Recent studies of copy detection are focusing towards an shorter version of copy detection, which
is termed as image hashing [7]. In image hashing, the features which are unique to image are extracted and are
used for image identification [8]. Theoretically, image hashes should be able to discriminate between the
robustness and discrimination properties for identification. In addition, the method should be robust to different
image processing attacks. The rest of the paper is arranged is as follows: Section 2 gives an overview of the
literature in the area of image hashing. Section 3 gives an insight of proposed image hashing technique. Section 4
presents the obtained experimental and Section 5 summarizes the results obtained.

II. REVIEW OF LITERATURE
Lot of researchers has implemented many algorithms related to various aspects of image hashing. Few of the
notable algorithms are given as follows:
Tang et. al. [13] proposed a robust image hashing method based on ring partition and invariant vector distance.
Tang et. al. [20] proposed another hashing method based on ring based entropies. The authors claim that their
mechanism outperforms similar techniques specially in terms of time complexity. Longjiang et. al. [9] proposed a
robust approach based on the sign bit of the DCT. Tang et. al. [10] used a mechanism based on a dictionary,
which represents the characteristics of various image blocks. Tang et. al. [7] proposed a hashing-based image
copy detection method based on dominant DCT coefficients which have been proven to perform well in
classification and in detecting image copies. The proposed mechanism exhibits low collision probability which
means that slightly different images will generate different hashes.
Venkatesan et. al. [14] proposed novel image indexing technique in which after wavelet decomposition of the
image, each sub-band is randomly tiled into small rectangles. The resulting hash is statistically independent on a
key K which is variable in nature. Wu et. al. [15] proposed a hash algorithm based on radon and wavelet
transform. The proposed mechanism is discriminable to content changes. Lefebvre et. al. [16] presents a high
compression and collision resistant algorithm named as RASH based on Radon transform. Xudong et. al. [17] is
similar to [19] where Harris detector is used to select the most stable key-points which are less vulnerable to
image processing attacks, after applying SIFT.
Tang et. al. [18] proposed a robust hashing method in which after preprocessing, Non negative matrix
factorization(NMF)is applied to the secondary image to produce a coefficient matrix, which is coarsely quantized
and randomly scrambled to produce the final hash. The algorithm exhibits a low collision probability. Qin et. al.
[12] proposed a hash algorithm in which the pre-processed image is converted to a secondary image by rotation
projection. The proposed mechanism is claimed to be robust against basic image processing operations. The
advantage of DFT-based techniques is that they are resilient to content-preserving modifications such as moderate
geometric and filtering distortions [11]. DFT-based techniques are resistant to common content-preserving
manipulations while maintaining low collision probability [13].
Although the above given techniques performed well under many of the image processing attacks. However,
majority of them failed against the rotation attack. Rotation is a simple yet powerful attack and can be easily
applied using any of the image editing software. This paper therefore proposed technique which can efficiently
address the problem related to rotation by using Radon transform followed by statistical feature to generate image
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features. Many experiments were conducted to evaluate the performance of the proposed hashing technique on
various parameters. The results proved that the proposed technique outperforms many of the similar hashing
algorithms.

III. PROPOSED IMAGE HASHING
Basic steps of the proposed image hashing are shown in fig 1. The first step is the preprocessing step in which the
input image is converted to the normalized image. In the second step Radon transformation is applied to generate
a row vector which is used for final hash generation. In the final step, four statistical features are chosen for hash
generation.

Input image

Preprocessing

Radon Transformation

Statistical Feature Generation

Image hash

Fig. 1 Basic block diagram of proposed technique

3.1 Preprocessing
In this step the input image is normalized by means of image resizing, Gaussian filtering and color space
conversion. Image resizing is used to resize the original image to a standard size of 512x512; 3x3 Gaussian
filtering is done to filter out the effects of any kind of minor image processing operations. Input RGB image is
converted to YCbCr image and only Y component is taken for hash generation.

3.2 Radon Transformation
Radon transform is the projection of the image intensity along a radial line oriented at a specific angle. In medical
image processing, when a bundle of X-rays goes through an organ, its attenuation depends on composition of
organ, distance and direction or angle of projection [21]. This set of projections is called Radon transform. Radon
transform is widely used in areas ranging from seismic analysis to medical images processing. The radon
transform of an image f(x,y) denoted as g(r, θ) is defined as its line integral along a line inclined at an angle θ
from the y-axis and at a distance r from the origin [22] is given in fig 2.

Fig. 2 The projection of an image at angle θ.
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Mathematically, it can be written as:

The radon transform has excellent properties with respect to translation, rotation and scaling. The properties
related to each of them are as follows:
Translation: If the image is shifted by (x0,y0) in the spatial domain, then RT will be translated along r as follows:
(2)
Rotation: If the image is rotated by angle ψ, then the corresponding RT will be shifted by the same angle.
Scaling: If the input image f(x,y) is scaled by a factor ψ then it will cause the RT to be scaled as follows:

The radon transform is resistant to almost all types of geometric transform except shifting, shearing etc. In our
experiments, it returns better results against rotation apart from giving acceptable values for all other attacks.
After applying the Radon transform, we get a Radon matrix in which each column corresponds to Radon
transform for one of the angles for different radial co-ordinates. In this paper, Radon transform is applied to the
input image by varying degrees from 0° to 179° i.e. with an increment of 1°. After applying the radon
transformation, we get a two-dimensional matrix which is minimized by removing the zero rows.

3.3 Statistical Feature Generation
To capture the effect content of the entire image, four statistical features mean, variance, skewness and kurtosis
are chosen. These statistical features are calculated for every image by using the row generated after applying
Radon transformation.

where f(1) is mean, f(2) is standard deviation, f(3) is skewness and f(4) is kurtosis.

3.4 Similarity Metric
Hamming distance is used to measure the similarity between a pair of hashes. Let H1 and H2 be the two image
hashes, then hamming distance is defined as follows:

If D is not bigger than a predefined threshold T, the images of the corresponding hashes are visually identical.
Otherwise, they are different images.

IV. EXPERIMENTAL RESULTS
Various experiments are conducted to validate the effectiveness of the proposed mechanism by using MATLAB
R2013a. The parameters which are used for experimentation are as follows: Input image of size 512x512 is
normalized by sequence of image processing operations to obtain processed 512x512 image. Processed image is
then divided into a 64 sub-matrix of size 64x64. Radon transform is then applied to each of the sub-matrix to
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produce a 64 radon matrix of size of 95x180. Column-wise average value is calculated for each of the radon
matrix to produce a row vector of size 1x180. The row vectors of the entire image are combined to form a
matrix of size 64x180. Lastly row-wise averaging is done on 64x180 matrix to produced a column vector of size
64x1. Finally four statistical features are calculated on the basis of the column vector to produce a feature vector
of size 1x4, which is later used for image analysis and identification.

4.1 Performance evaluation
Standard images were used for our experiments such as Baboon, House, Lena, Girl etc. as shown in Fig 3.

Fig. 3 Few of the standard benchmark images used.
Each of the original image is used to create 34 different versions by modifying the original image with the
number of image processing operations like brightness adjustment, contrast adjustment, gamma correction,
Gaussian low-pass filtering, rescaling and rotation. MATLAB are used for the creation of duplicate copies by
using attack parameters as shown in Table 1.
After generating the duplicate copies hashes are extracted from all the images including the original image and
hamming distance is calculated between the original image and its copies. Table 2 presents the maximum,
minimum, mean and standard deviation of hamming distance under different operation. It is observed that all the
mean values are under 6 and maximum distances of all the attacks are less than 11. To demonstrate the
discrimination, we have taken 36 different images of varying sizes from 225x225 to 2144x1424, which are
accumulated from different databases. We have calculated hash differences by comparing each of the image
with the remaining images in the dataset. In nutshell, proceeding in that way we have calculated 630 hash
differences for 36 different images. The maximum, minimum, mean and standard deviation of hash difference
for discrimination is 28.61, 0.75, 9.81, 5.06 respectively.
Table 1. Generation of duplicate copies of original images
Attack

Parameter

Parameter values

No. of images

Brightness adjustment

Intensity values

0.05, 0 .10, 0.15, 0.20

4

Contrast adjustment

Intensity values

0.75, 0.80, 0.85, 0.90

4

Gamma Correction

Gamma

1.25, 1.5, 1.75, 2.0

4

3x3 Gaussian low-pass filtering

Standard deviation

0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0

8

Rescaling

Ratio

0.5, 0.75, 1.1, 1.5, 1.75, 2.0

6

Rotation

Angle

-1, -0.75, -0.5, -0.25, 0.25, 0.5, 0.75, 1

8

Total

34
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It is quite evident over here that the mean value of discrimination is 9.81 which is almost more than 1.5 times
greater than the highest mean of robustness. Also the maximum value of discrimination is 28.61 which is almost
3 times larger than the maximum value of robustness. It is important here to specify that robustness hash values
corresponds to duplicate copies of similar images whereas discrimination hash values corresponds totally
different images. Theoretically we are looking for small robustness value and larger discrimination value. Our
proposed hashing gives good experimental results, keeping in view the concept of robustness and
discrimination.
Table 2. Maximum, Minimum, Mean and Standard Deviation
of hamming distance of similar images under different attack
Attack

Max

Min

Mean

Std Dev

Brightness Adjustment

6.61

0.51

3.027

1.52701

Contrast Adjustment

7.25

0.86

3.252

1.67933

Gamma Correction

10.8

0.87

5.221

2.19698

Gaussian Low-pass filtering

0.95

0.02

0.258

0.23242

Rescaling

1.43

0.01

0.34

0.28889

Rotation

2.46

0.17

0.79

0.4809

We have also calculated maximum, minimum, mean and standard deviation of difference of hash values
between the original image and its duplicate copies, image-wise by considering all but one of the attacks i.e the
difference values are calculated by considering all the attacks except one of the attacks. As we have used six
different attacks, such a analysis gives six different maximum, minimum, mean & standard deviation values for
all the images. Also we calculate maximum, minimum, mean and standard deviation values by considering all
the attacks “image-wise”. It is important here to specify that, we get a column based values calculated on the
basis of all attacks and all but one of the attacks. Mean square error (MSE) is then calculated between the
column of mean value, calculated on the basis of all the attacks and 6 other column mean values, calculated on
the basis of leaving one of the 6 attacks.
Table 3 gives the MSE values for different attacks for the proposed technique along with the MSE values for the
other two state-of-the-art techniques used for comparison. The acronym used in Table 3 like BA indicates that
MSE values are calculated by considering all the attacks except brightness adjustment. Similarly CA indicates
MSE values calculated on the basis of all the attacks except contrast adjustment and so on. The calculated MSE
values are having different range of values for different techniques. In order to make fair comparison among
them, they are normalized in a range of 0 to 1. Normalized MSE values of the proposed approach along with
few other implemented approaches [11,18] is given in Table 4. For rotation (RO), the normalized values for
proposed, [11] & [18] are 0.209, 1.0 & 1.0 respectively. It is quite evident from the these values that the
proposed technique gives excellent results for rotation apart from giving comparable results for all other attacks.
Table 3. MSE values for all but one of the attack
Technique

BA

CA

GC

GLPF

RE

RO

[11]

0.218491349

0.410404

0.337672

0.335741

0.280234

6.294716

[18]

4.532009484

2.472332

3.343883

2.68926

3.074638

9.667785

Proposed

0.039251713

0.059674

0.247562

0.188923

0.081438

0.082869
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BA: Brightness adjustment; CA: Contrast adjustment; GC: Gaussian correction; GLPF: Gaussian low-pass
filtering; RE: Rescaling; RO: Rotation
Table 4. Normalized MSE values for all but one of the attack
Technique

BA

CA

GC

GLPF

RE

RO

[11]

0

0.031584

0.019614

0.019296

0.010161

1

[18]

0.286247114

0

0.121125

0.030148

0.083707

1

Proposed

0

0.098038

1

0.718501

0.202519

0.209386

BA: Brightness adjustment; CA:Contrast adjustment; GC: Gaussian correction; GLPF: Gaussian low-pass
filtering; RE: Rescaling; RO: Rotation

V.CONCLUSION
In this paper, robust image hashing technique is proposed based on radon transform and statistical features.
Proposed hashing firstly calculates Radon transform for the entire image along different directions by using
different sub-matrices which are generated from the preprocessed image. Averaging of the Radon coefficients
are done twice before generating the final column vector which is use for feature generation. Finally four
statistical features; mean, standard deviation, skewness and kurtosis are calculated from the column vector to
produce the image hash which is used for image identification. Experiments validate the performances of the
proposed hashing against number of normal digital operations apart from rotation. Future work will be done to
address the limitation of Radon transform.
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ABSTRACT
Agriculture provides employment for 2.6 billion people worldwide and accounts for 20 to 60 percent of the
gross domestic product of many developing countries, forming the backbone of rural economies, contributing to
local employment, and ensuring food security for poorer populations. The agricultural sector is also a major
contributor to GHG (Greenhouse Gas) emissions. Most studies attribute about twenty to twenty-five percent of
all global GHG emissions to the production of food, feed, and biofuels, including emissions from agriculturedriven land use change. Though these numbers are substantial and comparable in aggregate to the
transportation sector, agriculture’s potential contributions to GHG mitigation have received little attention the
international dialogs on climate change mitigation. If agricultural systems are to meet the future needs of an
expanding global population, significant progress will need to be made in helping the agricultural sector as a
whole— and farmers in particular—increase the resilience of farming systems to climate change, better
preserve soil fertility and freshwater flows, and reduce impacts on deforestation, biological diversity, and GHG
emissions.

Keywords: Climate change, Greenhouse gases (GHGs), Mitigation, Agriculture, Inter
governmental Panel on Climate Change (IPCC).

I. INTRODUCTION
Agriculture lies at the heart of many fundamental global challenges faced by humanity including food security,
economic development, environmental degradation, and climate change. There is no humanitarian goal more
crucial than feeding a world population projected to expand beyond nine billion by 2050. With consumption of
all natural resource commodities increasing under the pressures of population growth and rising standards of
living, there is continuing pressure for agriculture to expand and intensify. While governments, bilateral
development agencies, and multilateral financial institutions are dedicating significant resources to increasing
agricultural yields globally, less emphasis has been placed on making agriculture environmentally sustainable.
Croplands and pasturelands already cover nearly 40 percent of the earth’s land area, and agriculture consumes
70 percent of freshwater used by humans, much of which is sourced from non-renewable aquifers.

II. The objectives of this study are:


To explore climate related issues and their potential consequences for the agricultural sector.
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To gain understanding of GHG emissions and integrate climate change adaptation and mitigation into
strategies for agriculture development.

III. METHODOLOGY
The paper is based on the secondary sources. The data has been taken from various government publications,
books, journals, newspapers, magazines and websites. The paper discusses issues of impact of climate change
affecting agriculture.
Agriculture is the world’s largest driver of species loss and habitat conversion, and is a major contributor to
toxic and nutrient pollution, soil degradation, and invasive species introductions. Climate change has already
impacted on agricultural production and economic growth around the world. It has become a significantly
critical global topic and adaptation strategies to cope with its potential impacts are increasingly being integrated
into development policy. These impacts are critical since agriculture makes a particularly significant
contribution to the economies, food security and poverty alleviation in most developing countries [1].

Fig 1: Sources of Direct Agricultural Emission

Source: FAO Stat 2010
Climate change is exacerbating the challenges faced by the agriculture sector. Climate change-induced increases
in temperatures, rainfall variation and the frequency and intensity of extreme weather events are adding to
pressure on the global agriculture system – which is already struggling to respond to rising demands for food
and renewable energy. The changing climate is also contributing to resource problems beyond food security,
such as water scarcity, pollution and soil degradation. As resource scarcity and environmental quality problems
emerge, so does the urgency of addressing these challenges. Climate change is expected to negatively affect
both crop and livestock production systems in most regions, although some countries may actually benefit from
the changing conditions. Overall, productivity levels are expected to be lower than without climate change due
to changes in temperatures, crop water requirements and water availability and quality. Agriculture is also
contributing a significant share of the greenhouse gas (GHG) emissions that are causing climate change – 17%
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directly through agricultural activities and an additional 7% to 14% through changes in land use. The main
direct agricultural GHGs emissions are nitrous oxide emissions from soils, applications of fertilisers, dejections
from grazing animals, and methane production by ruminant animals (enteric fermentation) and paddy rice
cultivation [2].
Main projections for climate change at Global Level: The projections of future climate patterns are largely based
on computer-based models of the climate system that incorporate the important factors and processes of the
atmosphere and the oceans, including the expected growth in greenhouse gases from socio-economic scenarios
for the coming decades. The IPCC has examined the published results from many different models and on the
basis of the evidence has estimated that by year 2100:

 The global average surface warming (surface air temperature change) will increase by 1.1 - 6.4 °C.
The sea level will rise between 18 and 59 cm.
 The oceans will become more acidic.
 It is very likely that hot extremes, heat waves and heavy precipitation events will continue to
become more frequent.
 It is very likely that there will be more precipitation at higher latitudes and it is likely that there
will be less precipitation in most subtropical land areas.
 It is likely that tropical cyclones (typhoons and hurricanes) will become more intense, with larger
peak wind speeds and heavier precipitation associated with ongoing increases of tropical sea
surface temperatures [3].
IV.GLOBAL SCENARIO OF CLIMATE CHANGE:
 Sub-Saharan Africa is highly vulnerable to negative impacts from climate variability and change, given its
exposure to droughts and floods, high reliance on rainfed crops, and widespread degradation of its
agricultural resource base. These vulnerabilities are very likely to increase with climate change.
 The Middle East and North Africa region is highly vulnerable to climate change, given the severe constraints
imposed by high temperatures, low and erratic precipitation, prolonged drought, land degradation, and the
future likelihood of increased warming and aridity.
 In Central Asia, a strong warming trend, loss of glacial melt water, and a reduction in spring and summer
precipitation are expected, which could significantly reduce crop yields.
 Climate change is expected to generate both positive and negative impacts in Europe. Northern European
could benefit from a longer growing season, while southeastern Europe could be negatively affected by
temperature rise and increased moisture deficits [4].


By 2030, production from agriculture and forestry was projected to decline over much of southern and
eastern Australia, and over parts of eastern New Zealand; In New Zealand, initial benefits were projected
close to major rivers and in western and southern areas.



Increased temperatures and altered hydrological cycles are predicted to translate to shorter growing seasons,
overall reduced biomass production, and lower grain yields. Brazil, Mexico and Argentina alone contribute
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70-90% of the total agricultural production in Latin America. In these and other dry regions, maize
production is expected to decrease.
 Droughts are becoming more frequent and intense in arid and semiarid western North America as
temperatures have been rising, advancing the timing and magnitude of spring snow melt ﬂoods and reducing
river flow volume in summer [5].

Fig 2: Greenhouse gas emissions from agriculture, by region, 1990-2010.

Source: Food and Agriculture Organization (FAO)
Fig 3: Climatic Changes by 2050 and its Effect on Agriculture

The effects of rising temperatures on crop productivity vary depending on the characteristics of the crop, the
timing of heat stress in relation to crop development, and the conditions under which it is grown. Maximum
daytime temperature accelerates crop maturity, resulting in reduced grain filling, while higher minimum
nighttime temperatures increase respiration losses. In addition to mean temperature rise, episodic heat waves
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also have a strong negative impact on yields, particularly when they occur during sensitive phenologic stages,
such as during reproductive growth causing increased sterility or during seedling emergence, which affects crop
stand establishment. Moreover, decreased solar radiation resulting from higher cloud and aerosol formation
linked to temperature rise can suppress crop biomass production[6].

V.CLIMATE CHANGE – MITIGATION AND ADAPTATION IN AGRICULTURE
1. Assist farmers in coping with current climatic risks by providing value-added weather services to farmers.
Farmers can adapt to climate changes to some degree by shifting planting dates, choosing varieties with
different growth duration, or changing crop rotations.
2. An Early warning system should be put in place to monitor changes in pest and disease outbreaks. The overall
pest control strategy should be based on integrated pest management because it takes care of multiple pests in
a given climatic scenario.
3. Participatory and formal plant breeding to develop climate-resilient crop varieties that can tolerate higher
temperatures, drought and salinity.
4. Developing short-duration crop varieties that can mature before the peak heat phase set in.
5. Selecting genotype in crops that have a higher per day yield potential to counter yield loss from heat-induced
reduction in growing periods.
6. Preventive measures for drought that include on-farm reservoirs in medium lands, growing of pulses and
oilseeds instead of rice in uplands, ridges and furrow system in cotton crops, growing of intercrops in place of
pure crops in uplands, land grading and leveling, stabilization of field bunds by stone and grasses, graded line
bunds, contour trenching for runoff collection, conservation furrows, mulching and more application of Farm
yard manure (FYM).
7. Efficient water use such as frequent but shallow irrigation, drip and sprinkler irrigation for high value crops,
irrigation at critical stages.
8. Efficient fertilizer use such as optimum fertilizer dose, split application of nitrogenous and potassium
fertilizers, deep placement, use of neem, karanja products and other such nitrification inhibitors, liming of
acid soils, use of micronutrients such as zinc and boron, use of sulphur in oilseed crops, integrated nutrient
management.
9. Seasonal weather forecasts could be used as a supportive measure to optimize planting and irrigation patterns.
10. Provide greater coverage of weather linked agriculture insurance.
11. Intensify the food production system by improving the technology and input delivery system.
12. Adopt resource conservation technologies such as notillage, laser land leveling, direct seeding of rice and
crop diversification which will help in reducing in the global warming potential. Crop diversification can be
done by growing non-paddy crops in rain fed uplands to perform better under prolonged soil moisture stress
in kharif.
13. Develop a long-term land use plan for ensuring food security and climatic resilience.

238 | P a g e

14. National grid grain storages at the household/ community level to the district level must be established to
ensure local food security and stabilize prices.
15. Provide incentives to farmers for resource conservation and efficiency by providing credit to the farmers for
transition to adaptation technologies.
16. Provide technical, institutional and financial support for establishment of community banks of food, forage
and seed.
17. Provide more funds to strengthen research for enhancing adaptation and mitigation capacity of agriculture [7
Long-term risks to agriculture from climate change are likely to involve increased climate variability and
prevalence of extreme events combined with an acceleration of warming, glacier retreat and sea-level rise,
regional changes in mean precipitation, and increased risks of land degradation and crop loss from agricultural
pests. There should be a determined effort from developed and developing countries to make industrialization
environment friendly by reducing greenhouse gases pumping into the atmosphere. In the same fashion,
awareness programmes on climate change and its effects on various sectors viz., agriculture, health,
infrastructure, water, forestry, fisheries, land and ocean biodiversity and sea level and the role played by
human interventions in climate change need to be taken up on priority basis. In the process, lifestyles of
people should also be changed so as not to harm earth atmosphere continuum by pumping greenhouse gases.
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ABSTRACT
We are now talking about the development and growth of Indian economy, but this cannot be done without the
participation of poor and small entrepreneurs. Microfinance can play a vital role in providing financial services
to the poor and deprive segment of our economy. It refers to the provision of financial services: small savings,
credit & insurance services to the socially & economically disadvantaged segments of the society. It is emerging
as a powerful tool for poverty alleviation in India. It has occupied centre stage as a promising conduit for
extending financial services to unbanked sections of population. This paper is an attempt to find out the
challenges and issues relating to microfinance. The prospect of Micro-Finance is dominated by SHGs (Self Help
Groups) - Banks linkage Program. Its main aim is to provide a cost effective mechanism for providing financial
services to the poor. This paper discovers the prevailing gap in functioning of MFIs such as high interest rates,
customer overlapping & duplication, dropouts and mitigation of group members, low financial literacy,
inability of the members to generate sufficient fund & grey areas in regulations. All these are the clear
syndromes that this sector requires greater scrutiny and strict regulations. Finally paper concludes with
practicable suggestions to overcome the issues and challenges associated with microfinance in India.

Key Words: Microfinance, Self Help Groups (SHGs), MFIs

I. INTRODUCTION
Financial sector policies in India have long been driven by the objective of increasing financial inclusion, but
the goal of universal inclusion is still a distant dream. For a financial system to be truly inclusive, it should meet
the needs of everyone who can fruitfully use financial services, including the poor. Government of India has
taken various steps for alleviating poverty since Independence. However, in spite of the various efforts, almost
27 percent of total population in India still continues to be below the poverty line. For the developing countries
like India, microfinance has come as a breakthrough in the philosophy and practices of poverty eradication,
economic empowerment and inclusive growth. Microfinance is considered to be revolutionary because it aims at
servicing the poorest of the poor, who were up till now considered unfit for financing of any kind except charity.
Microfinance is a general term to describe financial services to low-income individuals or to those who do not
have access to typical banking services. Microfinance is also the idea that low-income individuals are capable of
lifting themselves out of poverty if given access to financial services.
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II. OBJECTIVES OF THE STUDY
 To define the meaning of microfinance, microfinance institutions and SHG-BLP(Self help group-Bank
Linkage Programme).
 To examine the glaring issues and challenges of microfinance in India.
 To explore the strategies to be implemented to overcome issues and challenges.

III. MICROFINANCE
Microfinance is a source of financial services for entrepreneurs and small businesses lacking access
to banking and related services due to the high transaction costs associated with serving these client categories.
Microfinance can play a vital role in providing financial services to the poor and deprive segment of our
economy. Microfinance is "a world in which as many poor and near-poor households as possible have
permanent access to an appropriate range of high quality financial services, including not just credit but also
savings, insurance, and fund transfers. Microfinance scheme provides a wide range of financial services to
people who have little or nothing in the way of traditional collateral. It helps them to build up assets, survive
crises and to establish small business to come out of poverty. The microfinance sector consistently focuses on
understanding the needs of the poor and on devising better ways of delivering services in line with their
requirements, developing the most efficient and effective mechanisms to deliver finance to the poor.

IV. MICROFINANCE INSTITUTIONS
A microfinance institution is an organization that offers financial services to low income populations. The Micro
Finance Institutions (MFIs) accesses financial resources from the Banks and other mainstream Financial
Institutions and provide financial and support services to the poor. Among the Indian institutions offering
microfinance services, there are Non-Government Organizations (NGOs), Private Foundations/Trusts,
Cooperatives, Commercial Banks, Regional Rural Banks (RRBs), Local Area Banks (LABS) as well as
specialized Non-Banking Financial Institutions (NBFCs). Currently India is considered to be the largest
emerging market for microfinance. It has been growing in India at a steady pace over the past decade.
The reasons for existence of separate institutions i.e. MFIs for offering micro finance are as follows:
• High transaction cost – generally micro credit fall below the break-even point of providing loans by banks.
• Loans are generally taken for very short duration periods.
• High frequency of repayment of installments and higher rate of default.
• Absence of collaterals – poor are not in a state to offer collaterals to secure the credit .

V. SHG - BANK LINKAGE PROGRAMME
An SHG both by definition and in practice is a group of individual members who by free association come
together for a common collective purpose. That is they are homogeneous and have certain pre group social
binding factors. In the context of micro-finance, SHG are formed around the theme of savings and credit. In
practice SHG comprise individual members known to each other. The SHG – Bank Linkage Programme started
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as an Action Research Project in 1989. In 1992, the findings led to the setting up of a Pilot Project. The pilot
project was designed as a partnership model between three agencies, viz., the SHGs, banks and Non
Governmental Organizations (NGOs). The project objective was to facilitate access of the poor to formal credit
institutions. The pilot project envisaged banks to lend to the SHGs without collateral on the principle of trustbanking. The SHG-Bank Linkage Model has emerged as a dominant model in terms of number of borrowers
and loans outstanding. This model is flexible, independence creating, and imparts freedom of saving and
borrowing according to the requirements of group members. Due to widespread rural bank branch network, the
SHG-BLM is very suitable to the Indian context. Microfinance movement started in India with the introduction
of SHG-Bank Linkage Programme (SHG BLP). The programme uses SHGs as an intermediation between the
banks and the rural poor to help in reducing transaction costs for both the banks and the rural clients.
The impact of the programme is discussed below:
i. microfinance has reduced the incidence of poverty through increase in income, enabled the poor to build
assets and thereby reduce their vulnerability.
ii. It has enabled households that have access to it to spend more on education than non client households.
Families participating in the programme have reported better school attendance and lower dropout rates.
iii. It has empowered women by enhancing their contribution to household income, increasing the value of their
assets and generally by giving them better control over decisions that affect their lives.
iv. In certain areas it has reduced child mortality, improved maternal health and the ability of the poor to
combat disease through better nutrition, housing and health - especially among women and children.
v. It has contributed to a reduced dependency on informal money lenders and other non institutional sources.
vi. It has facilitated significant research into the provision of financial services for the poor and helped in
building “capacity” at the SHG level.

VI.CHALLENGES FACED BY MICRO FINANCE
There are over 10,000 microfinance institutions serving in excess of 150m customers, 100m of them being the
poorest families. Microfinance is gathering momentum to become a significant force in India. Some challenges
faced by micro finance in India are:
Financial illiteracy: One the major challenge in India towards the growth of the microfinance sector i.e.
illiteracy of the people. This makes it difficult in creating awareness of microfinance and even more difficult to
serve them as microfinance clients.
Lack of information There are various sources of credit information in India, but none of these focuses on
small, rural borrowers. Credit information on such borrowers is difficult to obtain because the majority of the
rural poor rely on moneylenders and other informal lenders, and it is not in the interest of such lenders to pass
on a borrower’s good credit repayment record to other providers of finance.
Inability to generate funds: MFIs have inability to raise sufficient fund in the microfinance sector which is
again an important concerning challenge. Through NBFCs are able to raise funds through private equity
investment because of the for profit motive, such MFIs are restricted from taking public deposits.
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Heavy dependence on banks & FIS: MIF’s are dependent on borrowing from banks & FIS. For most of the
MFI’s funding sources are restricted to private banks & apex MFI’s. In these available banks funds are typically
short term i.e. maximum 2 years period. Also there is a tendency among some lending banks to sanction and
disburse loans to MFI,s around the end of the accounting year in pursuit of their targets.
Weak governance: Many MFI’s are not willing to convert to a corporate structure; hence they trend to remain
closed to transparency and improved governance, thus unable to attract capital. MFI’s also facing a challenge to
strike a balance between social and business goals. Managements need to adapt business models based on
changing scenarios & increased transparency; this will enable attracting capital infusion and private equity
funds.
Interest Rate: MFIs are charging very high interest rates, which the poor find difficult to pay. MFIs are private
institutions and therefore require being economically sustainable. They do not get any subsidized credit for their
lending activities and that is why they need to recover their operational costs from borrowers
Regional Imbalances: There is unequal geographical growth of Microfinance institutions and SHGs in India.
About 60% of the total SHG credit linkages in the country are concentrated in the Southern States. However, in
States which have a larger share of the poor, the coverage is comparatively low. Main reason for this is the state
government support, NGO concentration and public awareness

VII. SUGGESTIONS
Although the microfinance sector is plagued by a number of problems but there is a way out for the problems
faced by this sector. Improvements are required from the side of government, Microfinance institutions and
individual clients. Some of the suggestions are:
1. The concept of Micro Finance is still new in India. Not many people are aware the Micro Finance Industry.
So apart from Government programmers, we the people should stand and create the awareness about the Micro
Finance.
2. Microfinance programmes and group formation should be handled by trained personnel in a professional
manner. 3. Leading banks and industry developments must be taken into consideration for district-wise and
block-wise economic opportunities and resource mapping.
4. There are many people who are still below the poverty line, so there is a huge demand for MFIs in India with
proper rules and regulations.
5. There is huge demand and supply gap, in money demand by the poor and supply by the MFIs. So there need
to be an activate participation by the Pvt. Sector in this Industry.
6. One strict recommendation is that there should not over involvement of the Government in MFIs, because it
will stymie the growth and prevent the others MFIs to enter.

VIII.CONCLUSION
This study concludes that microfinance is very necessary in India to achieve financial inclusion of the poor in
the rural and urban areas. Lending to the poor population if handled in an effective manner it can be a miracle
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for the development of the country and alleviation of Poverty. If government and MFIs act together then
microcredit can play a great role in poverty alleviation. The challenging issue in microfinance helps to reduce
the financial problems faced by poor people. Inability of MFIs in getting sufficient funds is a major challenge in
the microfinance growth and so these institutions should look for alternative source of funds. The impact of
microfinance is appreciable in bringing confidence, courage skill development among poor people. Thus
external factors such as microfinance institutions are needed to help fix these problems.
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ABSTRACT
“I never think of the future. It comes soon enough.” This quote, credited to Albert Einstein, aptly summarizes
the daunting speed at which the technology is changing and on its way to change is disrupting the existing
business models .Technology as well as the Industry is experiencing a tectonic shift in terms of switching to
IOT,which in turn makes it increasingly competitive and complex. The concept of the Internet of Everything
(IOE) in general may be defined as the convergence of people, process, data and things that is bringing about
unprecedented disruption. The Internet of Things (IOT) forms an essential subset of Internet of Everything
(IOE) which contains embedded technologies that interact with internal states or the external environment,
through which objects can sense and communicate. Hence IOT is an all-encompassing term for a network
backbone that will host billions of devices and sensors that communicate intelligently. The 'things' that make up
the IoT range from smart phones, RFID chips, sensors built into vehicles, medical devices, buildings (basically
anything that needs to be monitored) - all with a unique identity on the network and with the ability to 'machine
talk'.IOT has already enabled connecting billions of devices till date. This is the reason for the emergence of
IOT as an exciting technological revolution. . IOT is giving the same level of connectivity to the devices that we
use in either a personal or professional capacity, as a result of this IOT Penetration in our daily life brings
about immense benefits; however the challenges are also manifold. The proliferation of things - systems,
machines, equipment and devices - connected to the internet, will need greater data management. A July
Google-BCG report expects around 90% of all devices to be Internet-enabled by 2017 and the number of
Internet users to touch 650 million by 2020 from 300 million in 2015.Therefore there needs to be a continuous
vigil with respect to the challenges that the IOT brings in terms of Cyber security, Privacy of personal data,
data management data theft and many other vulnerabilities that IOT is susceptible to. In this paper, therefore
there is an attempt to focus on the impact of IOT generally and in Indian Perspective particularly in
transforming the existing business models, governance issues, and also look at the challenges and drawbacks
that this technology brings with it .The paper and gives insight towards the risks and their remedies with respect
to the threats posed by IOT in various spheres of our lives.

Keywords: Data theft IOT, Internet, Privacy, Security,
I. INTRODUCTION
The greatest agent of change in the modern world, after the dominance of Internet for many decades is the
evolving of Internet of Things (IOT) .Like In the early days of the evolution of Internet, it could hardly be
anticipated that how enormous would be its impact on our daily lives. Similarly the emergence of IOT has also
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been quite revolutionary at the very outset. IOE in general and IOT in particular can also be referred to as the
beginning of second digital revolution, that will bring us into an era of information age and sharing of data.
Technically speaking, Internet of Things (IOT) is considered as the network of physical objects accessed
through the Internet that can identify themselves to other devices and use embedded technology to interact with
internal states or external conditions. With IOT, the world is wide open, offering a virtually endless array of
opportunities and connections at home, at work or at play. Normally Interconnections are thought in terms of
computers, tablets and smart phones and IOT talks about a world where just about anything can be connected
and communicated in a “smart mode” by combining simple data so as to produce usable intelligence. With the
presence of IOT, we are on the verge of making the physical world into one big information system with the
only objective being of improving quality of life and leading to creation of new opportunities in both interacting
and delivery of services as well as empowering new business models. IOT is expected to generate new business
models & jobs, and become the biggest opportunity of mankind in the next 30 to 40 years. This is changing
how and where decisions are made and by whom. With the advent of IOT, the need to share data between
applications, sensors, infrastructure and people becomes imperative. These devices undoubtedly will allow us to
become more efficient with our time, energy, and money in ways that are both predictable and unforeseen. But
how exactly will we use the IOT to achieve this and, more importantly, what will our daily lives look like once
the IOT reaches ubiquity is the main challenge in the coming times. Although the benefits seem to be immense,
the threats also need to be looked upon, the threats to the privacy, data theft and accessibility of data at various
levels.

II. AREAS OF IOT PENETRATION
The advent of Internet of Thing (IOT) promises innovative solutions to many of the challenges of our times.
Internet of Thing (IOT) interconnects emerging and evolving technologies across a variety of vertical domains
to achieve open interoperability. As IOT gains momentum, it will impact a number of industry sectors including
healthcare, agriculture, education, infrastructure, public services, utilities, manufacturing and many more.
Smart Cities: These will leverage a range of "smart" services to improve the standard of living of citizens like
intelligent traffic and parking management, automated building resource management, public safety and
surveillance, and Wi-Fi services.
Smart Environment: Where programmes like solid waste management using sensor intelligence and location
tracking, smart energy and water management, actionable monitoring of water and air quality and industry waste
and pollution will help create a cleaner, greener environment.
Smart Health: Health services delivered to remote populations via a network that supports voice, video and
intelligent medical devices will enable actionable monitoring of patient vitals in various settings (hospitals,
dementia centers, old-age homes), and provide specialist consultations to hospitals and health centers that lack
local medical talent.
Smart Agriculture: Precision farming based on data (temperature, moisture, pests) from field sensors can be
used to maximize crop production. Storage facilities can also be controlled for these parameters to minimize
spoilage. Real time agricultural and weather updates to mobile devices will keep farmers informed of critical
and actionable information.
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Manufacturing and Industrial: For preventive and in-time maintenance for equipment’s in various
manufacturing verticals. The sensors for early defect detection will help in reducing equipment malfunction and
hence downtime.For monitoring operations and creating warning/alerts for deviation/damages. For example fire,
gas leakage sensors together with alerts.
According to 6Wresearch, India IOT market is projected to grow at a CAGR of 28.2% during 2016-22.
Similarly according to a survey regarding the ranking of IOT Application areas, there has been a upsurge in the
areas to be searched by people where IOT has penetrated. The rankings of various areas in which people
generally seem to be interested when it comes to IOT are:

Source: IOT Analytics-Connecting the world
It can be said that the age of Internet ubiquity has arrived. The world is moving beyond standalone devices into
a new era where everything is connected. This can be further illustrated by the following graph:

Source: BI Intelligence Estimates
III. FUTURE PERSPECTIVE OF IOT
It can be said with conviction that IOT is the future technology and will impact our lives in every possible way.
Already it can be seen that the pioneers of the IOT make use of the technology in a very innovative and, often,
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quirky ways. However it’s still too early to say who will be the Google or Apple of IOT, but the trends clearly
suggest that IOT is here to stay. The Global revenue attributed to residential IOT devices is expected to exceed
$117 billion by 2026.
The very first, most visible, and most widespread application area in which IOT’s impact can surely be seen
is the automotive industry .With many brands embracing the idea of the connected car, many of us have
witnessed firsthand the benefits of machine-to-machine communication. By connecting with smartphones,
vehicles now can perform simple tasks such as wirelessly and automatically playing our music and making
helpful statistics such as commute times, mileage, and fuel consumption easily accessible. The next decade
likely will see sensors installed in roads, traffic signs, street lights, and buildings of the world’s major cities, all
eager to communicate with our vehicles. They will send automatic alerts concerning road conditions, such as ice
or congestion, straight to our cars as they occur. In response, our cars will update their suggested routes and
point us in the right direction. In the coming years it can be said that IOT will no longer be the exclusive domain
of luxury vehicles. As sensors become more affordable and their practical uses more evident, manufacturers will
roll out more models with at least basic connectivity.The impact of the IoT will be felt strongly in the consumer
space, but the business world will see the biggest changes. The promises of increased human efficiency, energy
efficiency, and cost effectiveness will be most attractive to enterprises, particularly those with the capital to
become early adopters. We already have seen logistics companies start to make use of sensors to measure and
adjust how efficiently they handle transport. The same applications will spread throughout many, if not all,
sectors. Coupling sensors with advanced algorithms will lead to further progress in automation and all types of
efficiency. Much like emerging smart homes, the smart office will automatically control energy-consuming
devices such as lights and heaters to achieve better efficiency without human intervention or micromanaging.
Once the business value of the IOT domain is understood, new products, services, and revenue models will
emerge to attract investments and create jobs. This new arena also has the potential to increase imports and
exports for IOT products and solutions that, in turn, could bolster economies (similar to what IT services have
done for India).IOT may lead to an emergence of ancillary or supporting industries such as manufacturing of
smart and connected devices, monitoring and measurement systems, decision control and analytics systems, and
security solutions to ensure safe use and address privacy concerns. IOT is most likely to give rise to the adoption
of big data and analytics technologies that can provide insight to help you make meaningful decisions. The large
number of devices, coupled with the high volume, velocity, and structure of IOT data, creates opportunities in
security, storage management, servers and datacenter networks, and data analytics. That means skills such as
business analysis, math and statistics, creative design for end-user visualization, big data frameworks,
programming and architecting large scalable systems, and knowledge of devices used in IOT ecosystems will be
in high demand.

IV. IOT CONCERNS
As the IOT becomes ubiquitous within the industry, regulators have to take note. We already have seen
instances of “car hacking.” As vehicles increasingly communicate with more devices, hackers will gain more
points of entry into vehicles. While the IOT may seem like an industry full of benefits, it’s important to consider
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the security risks and privacy breaches. The smart home, for example, inevitably will build up an enormous
database of personal information. If the records of our movements or absence in the house fall into the wrong
hands, our safety could be compromised. Similarly, monitoring the activities of patients or the elderly could be
seen as an intrusion into their private lives. This could also lead to unwanted social implications and a change in
behavior patterns, this also means that more personal information and business data will exist in the cloud and
be passed back and forth through thousands of devices that may have exploitable vulnerabilities. One weak link
in the security chain could provide hackers with nearly limitless doorways that could potentially be unlocked
and lead them to data.
Privacy is a serious concern not just in the IOT, but in all the applications, devices or systems where we share
information. Hackers can now craft attacks with unprecedented sophistication and correlate information not just
from public networks, but also from different private sources, such as cars, smartphones, home automation
systems and even refrigerators. Currently, more things are connected to the Internet than people, according to an
info graphic from Cisco. It goes on to say that 25 billion devices are expected to be connected by 2015 and 50
billion are slated to connect by 2020. In this quickly evolving world, all the things that connect to the Internet
are exponentially expanding the attack surface for hackers and enemies. A recent study showed that 70 percent
of IOT devices contain serious vulnerabilities. There is undeniable evidence that our dependence on
interconnected technology is defeating our ability to secure it. It seems that capable hackers are everywhere, and
their growing focus on the IOT is a natural progression since they are looking to where the world’s data is
flowing. The interconnected world is coming, but so are its hackers. The good news is that the cyber security
landscape is already adjusting to the new demands of this widespread network. The bad news is that we are far
away from that utopia, where the IOT manages security automatically by the same interconnected devices and
provides a safe infrastructure for users and their personal information.

V. SUGGESTIONS AND CONCLUDING REMARKS
IOT is moving from hype to reality, even though consumer use cases are limited Internet of Things (IOT) is one
of the most talked about technology trends today. There is a broad consensus among technology vendors,
analysts and other stakeholders that IOT would have a significant impact on the technology landscape and
society in the coming years. However, there are some voices that warn that IOT is today overhyped, and that it
will take a few more years for the real use cases and benefits of IOT to become visible. Some of this skepticism
is driven by the fact that we are yet to see real applications of IOT at end consumer level. Apart from these
challenges, IOT in India, especially in the consumer space, would need to reckon with a few other hurdles, such
as Internet availability / bandwidth / reliability, Cost of IOT enabled systems and devices, Lack of vendor
activity, Overall infrastructure challenges to cite a few. Apart from internet the supporting infrastructure such as
smart grids, traffic systems, etc., are far from being ready for IOT. Having said that, IOT will continue to evolve
in the coming years and one can expect significant growth in the long run. Internet of Thing (IOT) ultimately
depends on robust standards, which will allow for much greater innovation, competition and investment. “Once
we have established the standard and everyone adopts it, then we don’t have to keep manually intervening to
make everything work together. Many of the best security practices can be leveraged, such as hardening the

249 | P a g e

systems, using secure protocols for communication or installing the latest updates, fixes and patches. Innovators
need to consider that future security will be managed automatically by the system instead of users, and
designing secure technology will require a new approach and mindset.
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ABSTRACT
Piping systems are present in most of the industries, associated with the transport of fuels, processing of crude
oils and chemical plants. Due to the nature of those fluids, the design of the piping system that transports them
is a task of great responsibility, which must follow codes and standards to guarantee the system’s structural
integrity. Many a times the piping systems operate at a temperature higher than the temperature at which they
are assembled, leading to the thermal expansion of the system’s pipes and since no piping system is free to
expand, the thermal expansion will lead to stresses. Besides the stresses caused by thermal expansion, the
studied systems will also are subjected to constant loads caused by their weight, as well as occasional loads like
wind, earthquake. In this perspective, calculation methodologies were developed in order to do quick analysis of
the most common configurations, according to the codes like ASME B31.3, allowing that way improvements on
the flexibility of the projected systems.
This is project is performed to carry stress analysis on steel pipes and piping in petroleum industry. Steel piping
material includes carbon steels, alloy steels and stainless steels. Stress analysis is conducted on carbon steel
piping's with various diameters, insulations and number of bends mathematically. These mathematically
calculated stresses are compared to the stresses on piping analysis software. CAEPIPE is the piping analysis
software used for this purpose in this project.

I. INTRODUCTION
The early piping systems were constructed between 3000 B.C. and 2000 B.C. in the ancient Mesopotamia for
irrigation of large areas of cultivated land. Due to the growing need to cultivate larger areas, piping systems had
a crucial role in the development of big cities. During the industrial revolution with the discovery of steam
power, piping systems also turned out to be essential in the exploration of oil. At present piping systems are
constantly present in residential and commercial buildings, in industrial facilities. In oil refineries and others
industrial process plants, pipelines represent between 25% and 50% of the total cost of the facilities.
Pipes are the most delicate components in any process plant and are also the busiest entities. They are subjected
to almost all kinds of loads, intentional or unintentional. It is very important to take note of all potential loads
that a piping system would encounter during operation as well as during other stages in the life cycle of a
process plant. Since piping systems are associated with facilities of high degree of responsibility, stress analysis
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represent a fundamental stage of the piping design, in order to prevent failures and cause of accidents. Taking
into account that piping systems are subjected to multiple loads, stress analysis represents a complex task.
Besides the stresses caused by the piping weight, fluids and isolation, piping systems are also subjected to
temperature changes, internal and external pressure and occasional events such as water hammer, wind and
earthquakes.
Due to the temperature variations that occur in piping systems, between the installation and operation
temperatures, they will be subjected to expansion and contraction. In the general terms, both contraction and
expansion are called thermal expansion. Since every piping system has restrictions that prevent the free
expansion, thermal expansions will always create stresses, but, if the system is flexible enough, the expansion
may be absorbed without creating undue stresses that may damage the system, the supports and the equipment
to which the pipes are connected.
This is IEEE Text style. Use it for all paragraphs that contain body text. This style matches the appearance of
papers in an IEEE conference proceedings but in double-spaced (actually it is 1.5 spaced) format and in a single
column. For items not addressed in these instructions, please refer to other documents on IEEE style.

II . CODES AND STANDARDS
In order to satisfy the safety requirements, local regulations, design constraints of Client, piping systems have to
be designed and built according to determinate codes and standards.
I. American Society of Mechanical Engineers (ASME)
II. American National Standards Institute (ANSI)
III. American Society of Testing and Materials (ASTM)
IV. Pipe Fabrication Institute (PFI)
American Society for Testing and Materials (ASTM) International is an international standards organization that
develops and publishes voluntary consensus technical standards for a wide range of materials, products,
systems, and services. In the United States, ASTM standards have been adopted, by incorporation or by
reference, in many federal, state, and municipal government regulations. The National Technology Transfer and
Advancement Act, passed in 1995, require the federal government to use privately developed consensus
standards whenever possible.
ASTM A106 seamless pressure pipe (also known as ASME SA106 pipe) is commonly used in the construction
of oil and gas refineries, power plants, petrochemical plants, boilers, and ships where the piping must transport
fluids and gases that exhibit higher temperatures and pressure levels.
Following are the codes and standards used for Refinery Piping :

252 | P a g e

Sl. No.

Pipe Code/Standard

Use

1

ASME B31.3

Process Piping

2

ASME B31.1

Power Piping

3

API 610

Centrifugal Pumps

4

API 676

Positive Displacement Pumps

5

API 617

Centrifugal Compressors

6

API 618

Reciprocating Compressors

7

NEMA SM23/ API 612

Steam Turbines

8

API 661

Air Cooled Heat Exchanger

9

API 560

Fired Heaters

10

API 650

Flat Bottom Welded Storage Tanks

11

TEMA/ Vendor Specific

Heat Exchangers

12

Vendor Specific

Vessel/Column

Table 1: Codes and Standards used for Refinery Piping\
III. PROPERTIES
3.1 ASTM A106 Carbon Steel Properties
Carbon steels are an alloy of Iron and Carbon.
Carbon content 0.1 % to 1.5 %
Based on Carbon Content it can be classified into
1. Mild steel - 0.05 % - 0.30 %
2. Medium Carbon steel – 0.30 % - 0.70 %
3. High carbon Steel – 0.70 % - 1.5 %
4. It can withstand up to a temperature of 450 oC
3.2Mechanical Properties :-
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Grade A

Grade B

Grade C

Tensile Strength

330

415

485

Yield Strength

205

240

275

Table 2 : Mechanical properties of ASTM A106 Carbon Steel

IV. MATHEMATICAL STRESS ANALYSIS :-

Sl.
No.

Density of
Insulation material

insulation
(kg/m3)

Thick

N

ness

o.

of

Diameter

of

insulat

(mm)

Be

ion

nd

(mm)

s

S/A

1

Calcium Silicate

240.28

5

254

2

0.73

2

Mineral Wool

136.16

5

254

2

0.69

3

Styro Foam

28.833

5

254

2

0.56

4

Calcium Silicate

240.28

5

355.6

4

0.63

5

Minearl Wool

136.16

5

355.6

4

0.58

6

Styro Foam

28.833

5

355.6

4

0.42

7

Calcium Silicate

240.28

5

254

4

0.59

8

Mineral Wool

136.16

5

254

4

0.56

9

Styro Foam

28.833

5

254

4

0.45

Table 3 : S/A ratios for different insulations and different number of bends

V. STRESS ANALYSIS IN CAEPIPE
CAD Packages like CAEPIPE have been developed for the comprehensive analysis of complex systems. This
software makes use of Finite Element Methods to carry out stress analysis. However they require the pipe
system to be modeled before carrying out stress analysis. Due to time constraints it is not possible to model the
pipe systems always. Hence it becomes necessary to carryout elementary analysis before going in for the
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software analysis. Chart solutions, Rules of Thumb and Mathematical formulae are used to serve this purpose.
Our project is mainly concerned with the analysis of two anchor problems with different number of pipes using
the formula.
Clause 119.7.1/319.4.1 of the piping code suggests that for a pipe to be safe the value of critical coefficient K
where it should be less than 208.3 (in SI units). If according to this formula a pipe is safe, then no further
analysis is required.

5.1 Analysis of stress for A106 Grade B carbon steel pipe with different diameters:

Sl.

Length

Diameter(mm)

S/A (CAEPIPE)

1

15

152.6

0.56

2

15

203.2

0.48

3

15

254

0.43

4

15

355.6

0.37

No.

Table 4 : S/A ratios for different diameters in CAEPIPE for 2 bends

Fig 1 :- A106 GradeB 6” carbon steel pipe with 2 bends

Fig 2 :- A106 GradeB 14” carbon steel pipe with 2 bends

5.2 Analysis of stress for A106 Grade B carbon steel pipe with different bends
Number of Bends: As the number of bends increases, the pipe becomes safer provided the initial and the final
point are same. The original formula does not account for the number of bends.
[2/n] 0.3 is the factor by which the original formula is to be multiplied if the number of bends is less than 4 else
we multiply by [2/n] 0.6
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Sl.

Length

No.

(mm)

1

15

152.6

0

0.56

2

15

152.6

1

0.48

3

15

152.6

2

0.43

4

15

152.6

4

0.37

Diameter(mm)

No. of
bends

S/A (CAEPIPE)

Table 5 : S/A ratios for different bends in CAEPIPE of 6” pipe

Fig 3: A106 GradeB 6”carbon steel pipe with no bends Fig 4 : A106 Grade B 6” carbon steel pipe with 1 bend

Fig 5: A106 GradeB 6” carbon steel pipe with 2 bends

5.3 Analysis of stress for A106 GradeB carbon steel pipe with different bends and insulations:The S/A ratios obtained in CAEPIPE for pipes for different diameters with different bends using insulation
materials Calcium Silicate, Mineral Wool and Styro Foam insulations are tabulated below.
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Sl.
No.

Density of
Insulation material

insulation
3

(kg/m )

Thickness
of
insulation
(mm)

Diame
ter(m
m)

No.
of
Bend

S/A
(CAEPIP
E)

s

1

Calcium Silicate

240.28

5

254

2

0.84

2

Mineral Wool

136.16

5

254

2

0.80

3

Styro Foam

28.833

5

254

2

0.50

4

Calcium Silicate

240.28

5

355.6

4

0.69

5

Minearl Wool

136.16

5

355.6

4

0.67

6

Styro Foam

28.833

5

355.6

4

0.48

7

Calcium Silicate

240.28

5

254

4

0.43

8

Mineral Wool

136.16

5

254

4

0.42

9

Styro Foam

28.833

5

254

4

0.21

Table 6 : S/A ratios in CAEPIPE for different insulations and different number of bends

Fig 6 : With calcium silicate insulation-10”& 2 bends

Fig 8: with styro foam insulation-10” and 2 bends

Fig 7 : with mineral wool insulation-10” and 2 bends

Fig 9 : with Calcium Silicate Insulation -14” and 4

bends
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VI. RESULTS AND DISCUSSION

Comparison of S/A ratios for different diameters:
The S/A ratios obtained in manual calculations and CAEPIPE for pipes for different diameters with 2 bends are
tabulated below.

Sl.No.

Length

Diameter(mm)

S/A

S/A (CAEPIPE)

1

15

152.6

0.88

0.56

2

15

203.2

0.72

0.48

3

15

254

0.69

0.43

4

15

355.6

0.65

0.37

Table 7: S/A ratios for different diameters in manual calculation and CAEPIPE with 2 bends

1
0.8

S/A ratio

0.6

0.4
S/A ratio
(CAEPIPE)

0.2
0
0

200

400

Graph1 : S/A ratios for different diameters in manual calculation and CAEPIPE for 2 bends

1
0.8
0.6
S/A

0.4

S/A (CAEPIPE)

0.2
0
0

100

200

300

Graph2 : S/A ratios against densities of insulations for 14” with 4 bends
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0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

S/A
S/A (CAEPIPE)

0

100

200

300

Graph 3 : S/A ratios against densities of insulations for 10” with 4 bends

VII. CONCLUSION
 As the diameter of the pipe is increased from 6” to 14”, the normal stress to allowable stress ratio decreased
from 0.88 to 0.65 (mathematical calculation)and from 0.56 to 0.35 (CAEPIPE). Hence it can be concluded
that with increasing diameter, the pipe becomes safer.
 As the number of bends of pipe are increased from 0 to 4, the normal stress to allowable stress ratio decreased
from 0.88 to 0.65 (mathematical calculation) and from 0.56 to 0.35 (CAEPIPE). Hence, with the increase in
bends the pipe becomes safer. Anchor lengths do not have a considerable effect on the value of stress in pipe
Therefore, they are not taken into consideration.
 The normal stress to allowable stress ratios obtained in manual calculations and CAEPIPE for pipes for
different diameters with different bends using insulation materials Calcium Silicate, Mineral Wool and Styro
Foam insulations are performed. It could be concluded that Calcium Silicate can be used for insulation at high
temperature areas, Mineral Wool for insulation at medium temperatures and Styro Foam at low temperature
areas.
 The software is quick and easy check for pipe configurations. The formula gives results in conformance to
CAEPIPE results in most of the simple standard configurations.
 Comparison of manual calculations and CAEPIPE is justified as it ensures double safety.

VIII. FUTURE SCOPE
Usage of Carbon steels has been proved to be economical as well as safe. But there is a growing need for
insulation in the places of extreme temperature variations. For this purpose, stresses over the pipelines are to be
carefully analyzed. Insulations are to be varied to discover the best insulation material required. Different
varieties of insulation materials may be found useful at different piping systems. The economics and safety are
to be taken into consideration and research is to be carried in this field. Usage of software in this field reduces
the difficulty in analyzing the stresses and provides a huge variety of conditions that are to be varied. Software
like CAEPIPE not only allows us to find the stresses, stress ratios but also

vary the insulation material with

respect to the densities. It also indicates the failure in the design regarding the diameter and number of bends.
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More insulation materials are to be tested in this field considering the stresses over the pipes and thus better
efficiency in economy and better safety could be achieved.
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ABSTRACT
Myths are an all-pervasive as well as a recurring motif in Indo-Anglian fiction and their importance cannot be
undermined. Ours being an ancient culture with a rich mythology, most of the Indo-Anglian writers have made
an extensive use of it. It has been a major source of inspiration to the Indian writers in English, such as Raja
Rao, R.K. Narayan, Mulk Raj Anand and others in the 20th century. No doubt, they have all drawn from the
same repertoire of classical myths, but their handling is diverse and personal. Critics have occasionally tried to
reduce myths to very simplistic meanings. Bit more often myth is said to contain either the otherwise
inexpressible insights or values of the individual or group conscious or the projections of group or individual
felt needs or values. The purpose here is to examine same representative novels of Raja Rao and R.K. Narayan
in the light of the ancient myths and Vedanta philosophy.

Keywords: India, Mythology, Philosophy, Puranic, Vedanta

I. INTRODUCTION
An ancient adage proclaims, “Art is seen through a temperament.” The classic temperament in literature is,
perhaps, the most cogent temperament as it helps in delving deep into one’s rich cultural heritage. Through
narration myths combine truth-telling with story-telling with the help of transcendental imagination; they also
put what never was in time, make the old new, the past present, the ancient contemporary. In human culture, the
beginnings of history are not in history but in myth, it symbolizes a conflict in the inner world of spirit between
the ideals of truth and goodness and their opposites, the suras, gods, and the asuras, demons. As myth narrates
the ultimate triumph of good over evil as if it had already happened so what happens in myth will happen in
history. The Indian myths, like all other myths, have a tremendous significance in the contemporary time
because of their universal appeal. One can, therefore, get an insight into the aesthetic as well as ethical
philosophy of Indian culture. The Indian-English novelist works not only with immediate cultural situation but
the various matrices are available to him, especially, the rich cultural heritage. In the contemporary milieu, the
artist’s vision encompasses the conventions, myths, legends and rituals of hoary Indian culture with which he
sets up the social constructs, behavioral patterns, and highlights the peculiar problems that beset our
contemporary society. The artists infuse the desire of certain ideals in the group-mind for the achievement of
which these myths supply strategies to goad the society to determine its values by conditioned reflexes, attitudes
and ideals.
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II. CRITICAL ANALYSIS
Writing in the same milieu as that of the audience, the Indian-English novelist has got the advantage as it not
only functions as a matrix for the novelist but also provides the common ground for evoking the common stockresponses and making communication facile. Myths offer readymade patterns of traditional motifs and symbols
for communicating the conventional as well as new meanings. The Ramayana, the Mahabharata and the Puranas
are the perennial sources from which our writers can fruitfully derive their thematic patterns in variegated ways
to suit their purpose. Raja Rao and R.K. Narayan have made a substantial use of myths, legends and ritutals, and
woven them into the texture of their novels. All of them paint a tapestry uniquely Indian and, at the same time,
speak of an India that has been relegated to the pages of history, a way of life that is almost non-existent today
in the wondrous provinces of memory and dreams. The use of myth in the novels of Raja Rao and R.K. Narayan
is significant as it helps perceive the human predicament of the modern man in the larger perspective of time.
In general, a myth is a form of verbal art whose principal characters are Gods or other supernatural beings more
powerful than human beings. Usually, the action takes place in a historical time. On a deeper analysis, myths
emerge as a complex cultural reality, and they are our greatest cultural heritage from the ancient world. Myth
narrates a sacred history; it relates an event that took place in primordial time, the fabled time of the beginnings.
In other words, a myth tells how, through the deeds of supernatural beings, a reality came into existence... and
then is always an account of a 'creation', it relates to how something was produced. Myth is a true sacred story
because it is associated with realities. It contains a model for all human acts of significance since it gives us an
account of creation either of world or a particular institution. On the whole, mythology defines the religious
beliefs, historical traditions as well as the cosmologic speculations of a society.
While talking of the importance of myth in the study of literature, some fundamental questions which come to
our minds are: why are myths important in the study of literature? Why do writers draw towards myths? What
have they achieved by incorporating myths in their writings? In answer to these questions, Meenakshi
Mukherjee opines, "One reason may be their quality of timelessness". Myths, she says, "in spite of their distance
from contemporary reality, do have, for that particular group of men to whom they are culturally relevant, a kind
of fundamental significance."
Myths are not only fantastic stories but pragmatic embodiments of moral wisdom and primitive faith. They set
exemplary patterns of behaviour and the scale of values and ideal goals. Thus, myths have the capacity to
change one's life and behaviour. They express "the continuity between the structures of human existence and
cosmic structures."Since literature of all kinds springs from myth, myth touches the deepest desires of man—his
fears, his hopes, his passions, his sentiments as it validates the social scheme and ranges from expressions of
sheer artistry to legalism. Richard Chase has emphasized the literary nature of all myths. He says, "Writers are
attracted to myths mainly because myth is literature". At another place he says, “The fact that is that the simplest
meaning of the Greek word myth is the right one; a myth is a story, myth is narrative or poetic literature. Myth
is therefore art and must be studied as such. It is a mode of cognition, a system of thought, a way of life, only as
art is. It can be opposed to science only as art is opposed to science, as art is no question of one defeating the
other; they are complementary and fulfill different needs.
Thus, defining myth is a difficult task mainly because of the divergent views about it. The, diverse theories try
to explain myth as well as "evaluate its place in the whole spectrum of human thought.... Yet however, different
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the manner of it, for all of them, myth fulfils its role precisely because it is non rational, indeterminate, and
uncertain in the nature of its ultimate claims". Today, people with a scientific bent of mind belittle the
importance of myth, but the mythic element in our mental make-up is universal as well as inescapable. Myths
are indispensable although today the religious myths are being replaced by scientific ones yet it seems for man
there is a deep and compulsive drive to create myths, be they religious or scientific this stems from his
psychological need to believe in something. Thus basically, myth creation has a psychological origin. Man's
mental makeup is an admixture of historical as well as contemporary superstitions therefore, a study of myths is
essential for an understanding of his whole thought pattern. Myths thus are partly the product of man's
imagination and free association of ideas, but mainly man's thought pattern is guided by an unknown archetype
which forms his mythic patterns.
Raja Rao makes a digressional use of myth as he employs the myths in a meandering fashion. Kanthapura is
mainly a rendering of the localized myth which he calls sthalapurana. The central myth Raja Rao employs in
Kanthapura is that of Rama and Ravana. The polarities between the good and the evil, as exemplified in Rama
and Ravana, are dramatized against the backdrop of the Gandhian struggle against the brutal force of the British
rule. In The Serpent and the Rope, the recurrent mythical allusion is the binary relationship of Radha-Krishna
and Satyavan-Savitri which forms the dominant motif in the relationship between Ramaswamy and Savithri.
Ramaswamy’s quest for self-realization, gain an extension into infinity by being absorbed into the myth of
Gautama Budha. Rites and rituals also provide a frame of reference in the case of certain characters and
situations. The myth of hunter and bilva tree forms the central part to The Cat and Shakespeare which has been
used for substantiating the metaphysical musings of Govindan Nair and Ramakrishna Pai. Raja Rao’s is the
method of mythologizing the contemporary reality, primarily through the digressional technique. The reflection
and life-responses of the characters in his novels always correspond to some mythical pattern. His basic aim is
to write on the pattern of the Puranas that are full of stories within the illustrative story.
Raja Rao has been able, through the use of myths and legends, to capture and convey the metaphysical musings
for self-transcendence. Raja Rao treats metaphysical probing, the nature of Ultimate Reality, which does not
leave him alone, he is obliged to couch them in our hoary tradition. His preoccupation with the problems of the
nature of Ultimate Reality is evidenced in The Serpent and the Rope, The Cat and Shakespeare and even, to
some extent, Comrade Kirillov. But he escapes his attention from the here-and-now immediacy of social,
economic and political problems. The individual redemption, in the absence of social redemption, seems to be
meaningless. Other numerous problems escape Raja Rao’s vision, and his interest remains riveted on the
metaphysical rather than the physical. In The Serpent and the Rope, Ramaswamy seeks individual redemption at
the cost of his separation from Madeleine for which he alone is to be held responsible. Again, because of his
individual quest, he snaps short his academic pursuit and social ties in search of spiritual enlightenment at the
feet of his Guru Atmananda in India.
There are some internal characteristics which make Narayan's novels distinctly Indian. He generally reflects in
his novels a typical Indian attitude to life and very often this is done by him in terms of Indian myths. Narayan
feels that the basic conflicts in life belong to a remoter past—perhaps the time of The Ramayana and The
Mahabharata; children revolt against parents and the old ways, husbands betray their wives, men are dazzled by
the false glitter of actresses and swayed by the conflicting claims of the world and the spirit, and in the end there
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is always hope, for the world seems to be directed towards order and order is finally restored. Narayan's
Malgudi has an oral traditional history that goes back to epic times. The town's past is indelibly involved with
the past of India, crossed by the legendary or historical activities of Rama, Sita, Gods and goddesses, rakshasas
and asuras.
The material R.K. Narayan works with is rich in myths and legends, but his technique is different from that of
Raja Rao. He has made a sustained use of myth in his novels. He has utilized not only the literary myth i.e. tales
from the Ramayana, the Mahabharata but has also tapped the tradition by making use of local legends, folklore
as well as primitive rituals like the ritual for rain, for harvest or ritual for fertility, for land or for a woman. The
imaginative treatment of mythological incidents and situations is discernible in almost all of his novels. In The
English Teacher, after observing Krishnan’s relentless efforts to establish a psychical contact with the spirit of
his dead wife, Susila, one can easily discover links with the story of Savitri’s efforts to win back her Satyavan
from the clutches of Yama, the God of Death, but the roles of husband and wife are reversed in the novel.
Sankara's instance of serpent and rope is well known to reveal the character of manifestation and certainty. This
pluralistic creation is a mistake of opinion; the rectification of this miscalculation means the change of opinion.
The rope materializes as a snake due to counterfeit comprehension and when the delusion is ended, one is
competent to identify the veracity. Sankara does not counteract the creation. He states that when one attains the
understanding of exact nature of one's organism, the entire design of cosmos is re-interpreted. The deliverance is
to revolutionize the approach of a person towards the world. The ephemeral stuff of the world loses its charisma
for the enlightened spirit. The world stays behind and no transformation comes in the world, simply our
judgment regarding the world is refurbished.
Subsequently there appeared many scholars who were not pleased with Sankara's elucidation and clarification of
Vedanta philosophy. The famous among them are Ramanuja and Madhva. The main divergence between the
analysis of Ramanuja and Sankara is that while Sankara believes that there is nothing excluding Brahman and
on the realization of true awareness Atman and Brahman is one. Ramanuja believes that there is an
indispensable distinction between the Jiva and Brahman. Jiva and World are parts of Brahman; they jointly form
the organization of Brahman but are basically dissimilar from Brahman.
The purpose of creation of this world is Lila of world soul. It is projection of divine will, the expression of
Brahman. To remain devoted to this divine will, and act accordingly is Bhakti yoga. Bhakti is love, devotion and
dedication to God. This devotion and love brings liberation from the bondage of sensual desires (visays). The
same universal essence pervades through all the creation, and the physical world is an expression of Brahman.
The real nature of soul's existence can be experienced by the soul through knowledge, "Vidya is the immediate
knowledge of that infinite and what appears to be separate existence is the appearance only".
According to Vedanta philosophy the freedom from bondage is Mukti. This bondage occurs due to man's
unfulfilled desires; it results in birth and rebirth. With self-knowledge, liberation from the cycle of birth and
rebirth can be attained. The Vedanta suggests various paths to this effect. These are: the path of devotion
(Bhakti yoga), the path of selfless action (Karma yoga), and the path of knowledge (Jnana yoga). All the paths
are described in detail in The Gita and these paths are complementary. However, one cannot tread these paths on
his own. The holy scriptures prescribe the need of Guru to initiate one on the path of self-realization. After
attaining self-realization, one may choose to lead an active life in the world in a spirit of detachment. To lead an
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active life does not mean involvement in the world like ignorant men and women of the world. It means that one
resorts to the path of action without any desire. Such a person does not need any denouncement of the world.
Such a person becomes endowed with a keen discriminatory power, which helps in finding the true nature of the
things. It is The Gita's message. Krishna emphasizes on right action. Here, he describes Karma yoga in detail.
According to Swami Tapsyananda, all Vedanta is a quest for discovering the unity of all existence in the nondual Sat-Chit-Ananda. The schools of Vedanta differ only in their conception of the nature of that unity and the
relationship of this unity with diversity. Each school of Vedanta propounds its own notion of relationship of this
unity with the notion of diversity.
To transcend the illusion, divine grace is needed which is again the expression of divine love. Consciousness
moves to higher stages of awareness step by step. To achieve this highest stage of realization is a herculean
task. Finally, after purification of mind and with the help of good karma transition is affected. Vedanta believes
in unlimited potential of mind and up to a point it is capable of helping an individual in realizing his true self.
Ignorance of mind and its attraction towards needs and desires are the impediments in the path of realizing one's
true self. The consciousness is thus trapped by its bondage to the desires aroused by the senses and is thus not
free to expand. The mind resists the process of self-realization as it instinctively knows that the process may
result in its annihilation. To reach higher level of consciousness one has to acquire mental strength by mastering
the mind. This can be done by leading a selfless life and resorting to good karma. This requires the purification
of character through acquiring superior mentality. This is only the preparatory stage, the final stage requires the
detachment and renunciation of mind as well as the outer world. It means giving up attachment to sense objects.
This is easier said than done, that is why Ramanuja's view is that the final steps cannot be carried out without
divine grace which is called kripa by him.
R.K. Narayan has not brought all these Vedantic references consciously in his fiction but we gather his views
about his philosophy of life in his non-fictional writings. He has never asserted that he was writing about
Vedanta philosophy in his novels on the contrary he denies any spiritual significance of his writings. Also in his
essay "Reluctant Guru" he comments about his novel The Guide. My novel The Guide was not about saints or
pseudo saints of India, but about a particular person. We also find comments about his other novels in his
travelogue and his autobiography.
This self-enlightenment and revival is possible through knowledge of the Upanishads. Avidya draws a veil upon
the soul and this world seems to be true due to the effect of avidya. The function of knowledge or vidya is to lift
this veil to illumine the consciousness. When consciousness is illuminated, the mind struggles upwards to attain
the state of self-realization. This process is not sudden, it is gradual, and the individual consciousness, after
passing through various stages, realizes the reality of the world, i.e., the world is an illusion. It is maya, the
creative power of Brahman which makes the world seem true. When a person attains supreme knowledge or
Brahman Vidya; the veil of avidya is lifted, maya is annihilated and the person is face to face with the truth.
This truth is to be searched for and this painful climb upwards is possible only with the help of guru according
to various scriptures. The guru guides the seeker of the truth on way to self-realization.
Each school of Vedanta propounds its own notion of relationship of unity with diversity. The Gita stresses that
every human being is a complete and adequate self. The sense of inadequacy arises from the ignorance of the
real self. Man's journey through life and the world is a solitary affair. Man is alone in the painful climb upwards.

265 | P a g e

He may be participating in the mundane affairs of the world but the soul is always at variance with sub-celestial
occurrences. Hence the knowledge of the self alone can eliminate the sense of inadequacy. When the individual
discovers him self to be full and adequate; all mental conflict and grief vanishes and happiness becomes natural
and effortless. This is the ultimate endeavor of the human being, the eternal quest of human mind to know the
secret of life and death. This is an integral part of Vedantic culture and heritage
Raja Rao is universally acknowledged as a novelist of philosophical consciousness. The metaphysics in his
novels which is generally construed to be Vedantic, led a number of scholars to interpret his works from an
exclusively Vedantic point of view.
Though Narayan's novels cannot be said to portray a completely Vedantic view of life, the urge and effort
towards the goal cannot be denied. One cannot deny the presence of the philosophy merely on the ground that
the protagonist has not been able to realize his goal fully. The scriptures tell us that devotion to God is a means
to liberation. This requires the surrender of self to the will of God. This surrender of self results in divine grace.
While actively participating in mundane affairs of life, man's inner self is always at variance with outward
activity; it is always in a state of dissatisfaction and is always striving to know the ultimate truth. Ignorance of
the real self is the cause of this suffering. Real bliss can be attained only through the knowledge of the self. The
evolution of self from ignorance to bliss is a steady process. One has to progress from awareness to awareness
point-by-point. Every soul has the inherent potential to work its own way to its divine nature. The novels of
R.K. Narayan also delineate this quest of self to eternal bliss. The author is rooted in Indian sensibilities and
value system and it is difficult for him to ignore the Vedantic way of life due to Hindu consciousness embedded
in subterranean. So, Vedantic values are likely to creep into his works. Though Vedanta philosophy is not
apparent and the author does not consciously tilt in favour of a particular school of Vedanta in his novels, the
philosophy can be perceived in his novels. To some critics it appears as Gandhian ideals, to others The Gita's
philosophy, and to still others Hindu metaphysics.
On deeper analysis, we can find subdued, silent, subterranean flow of Vedanta thought underneath. This thought
does not pertain to a particular school of Vedanta; it is rather a Vedantic view of life, which emerges when we
study The Gita, the philosophy of Sankara, Ramanuja, Madhva and the Upanishads already discussed. In The
Gita, we find compromise of various thoughts. In the novels of R.K. Narayan also we find the values accepted
by the various schools of Vedanta. This philosophy of Indian middle class cultural and social milieu constitutes
an Indian view of life and an Indian way of life.
The first reading of R.K. Narayan's novels may not reveal any Vedantic view on the part of the author. But
when we read the novels carefully, a hidden meaning is revealed; a silent stream of Vedanta philosophy is
flowing underneath. There are indications that R.K. Narayan's attitude towards life was greatly influenced by a
certain crisis in his personal life. It was the death of his wife whom he had married in defiance of customs and
adverse astrological warnings. He did not believe in superstitions. His Western education had given him a
practical outlook but the traditional environment at home also influenced him. His uncle's encouraging him to
study Hindu scriptures, made a considerable impact on his mind.
His novel The English Teacher shows the deep influence of his feelings and philosophy on his writings. When
he was passing through this crisis, his feelings were no different from the hero of the novel. The antidote for
grief is the same for both—the author and the protagonist. He was confronted with the mysteries of life and

266 | P a g e

death and his comments in his autobiography about this betray his belief in this regard. He chose ironic mode of
writing, and his vision of the world is comic. This makes his novels more complicated. On one hand, he portrays
his characters with a gentle touch of irony, and on the other he incorporates the theme of self-development.
The heroes of his later novels, The English Teacher and Mr. Sampath, which he wrote after the death of his
wife, progress towards the spiritual poise. His protagonists resort to self-analysis becoming gradually more
aware of their shortcomings. The sprinkling of good humor makes his protagonists look more human and they
remain creatures of flesh and blood with human failings, thus more convincing.
Narayan's philosophical tilt becomes more evident with the passage of time and this religious temper becomes
clearer. The protagonists of R.K. Narayan's novels are continuously involved in self search. In some of these,
this is achieved by using the technique of flashback while in others it is through self-criticism and selfevaluation. Every appraisal gives them a new insight into the reality of life and self. This summary attempt was
to indicate that Vedanta philosophy—in its some facet or the other— does give shape to the final personality of
a character here and a character there in his novels.
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ABSTRACT
Electronic Travel Aids are used by the visually impaired people for their navigation system. This paper proposes
a new electronic cane that detects obstacles along the path of the user inside an unfamiliar indoor environment.
Emerging Li-Fi Light Fidelity technology (Visible Light Communication) is employed to inform their current
location and to assist them to reach their destination inside the building. The obstacle detection has been realized
by the use of ultrasonic sensors positioned at different angles in a cane to cover all the directional sides and it
alerts the visually challenged people through the audio voice signal about their next movement. The experimental
set-up is constructed and the results are verified.

Index Terms: Electronic travel aid; obstacle detection; indoor navigation; light fidelity.
I .INTRODUCTION
Vision is the primary sensory modality that provides knowledge about the surrounding environment. Total
blindness or low vision is a condition that affects many people across the globe causing them a major challenge to
lead a normal life. According to recent survey taken by WHO (World Health Organisation), 285 million people are
estimated to be visually impaired where 39 million people are totally blind and 246 million have low vision[1].
While India accounts for 20% of it and majority of them come under low income status [2].
The visually challenged people need an assistive tool to perform their day to day activities for their easy
mobilisation. The widely used assistive tools are long white cane, that serves as a low maintenance tool but it
cannot detect head level obstacles and provides no information about the size, distance and speed of an object.
Guide dogs were trained to obey hand and voice signals, but it remained expensive and many are not comfortable
with dogs [3].
The technical evolution helped researchers to design different electronic travel aids (ETA) that can detect obstacles
in their pathway and intimate the user through acoustic and haptic signals for their easy navigation [4]. Few devices
were designed to know about their actual position in an indoor and outdoor environment that helps them to reach
their desired destination.
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II EXISTING TECHNOLOGIES
The mobility cane developed using Laser sensor like Teletact [5] had a narrow beam of detection area but failed to
detect transparent glasses. The need for regular scanning of environment and high cost is a major concern to
operate these devices. Infrared sensors are employed in canes like Tom Pouce and Minitact [6] are not efficient.
Ultrasonic sensors are used in K sonar cane [7], smart cane [8] and Ultra cane [9] that scans wide range of
surrounding area. Guide cane [10] is a robotic cane rolled on wheels that uses collision avoidance algorithm to
avoid obstacles and guides the user in an obstacle free path. This cane remained bulky and has limited scanning
area.
Ultra sonic spectacles, Waist-belt [11] and Navbelt[12] are electronic wearable aids that are designed in the shape
of spectacles and belts. It detects floor level obstacles alone. Way-finding Electronic bracelet [13] is a portable
electronic aid where ultrasonic sensor is mounted on bracelet to detect obstacles. It needs regular hand movement
for scanning the surrounding.
Smart clothing [14] is designed using sensors and vibration motors placed in the textile structure to detect
obstacles. Though the prototype was tested for wash ability, heating temperature and power consumption,
maintenance of the garment is tedious and needs additional care.
VENU cane [15] is an electronic mobility cane designed to simultaneously detect multiple obstacles namely
sideway and frontway obstacles by relating their distance from each other. It detects all level of obstacles that
includes head, knee, waist and floor level obstacles. The main drawback is the cane need to be hold at 90 0 with the
floor plane for accurate results.
Position locator devices are designed to guide the user in an indoor and outdoor environment. Devices like
Geotact[5] employs Global Positioning System (GPS) that helps in finding out the position of the person in an
outdoor environment. It uses signals broadcasted from GPS satellites. At times the signals get blocked by
construction materials. Recently android apps are developed to communicate between the device and smart phone
that guides them with required route [16].
The wireless technology used for indoor localization employs RFID and WiFi technology. RFID [17] includes two
components namely tag and reader that uses electromagnetic transmission to read the positional data. However it
requires separate installation cost. WiFi or Wireless Local Area Network [18] follows standard IEEE 802.11 series
and provides network coverage around its hotspot. It helps in indoor localisation system. This method has issues
with fluctuating positional accuracy due to reflected signals.

III PROPOSED TECHNOLOGY
This paper focuses mainly on designing a cane that detects obstacle in all directional sides from head level to floor
level using ultrasonic sensors and intimate the user about the floor status. The positional direction in an indoor
environment is given by Li Fi technology. Light Fidelity (Li Fi) [19, 20] is the new technology that is faster and
cheaper and it transfers data through illumination. The shopping malls and other indoor buildings switch over to
LED lighting system for maximum energy management and thus Li Fi based localisation can be easily adopted.
Li-Fi is transmission of data using visible light by sending data through an LED light bulb that varies in intensity
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faster than the human eye can follow. If the LED is on, it emits binary one; otherwise it‘s binary zero.
This paper covers the design and development of a new mobility cane. Section II includes the details about the
system architecture. Section III covers the methodology and design flow of the system. Section IV discusses about
the hardware unit needed for the system. Section V discusses about the conceptual explanation using MATLAB
simulink model. Section VI explains about the initial hardware prototype model Section VII discusses about the
conclusion and future work to be carried out .

Highlights
 The Navigation system for visually impaired detects all level of obstacles that includes knee, waist,
floor level obstacles and wet surfaces.
 Navigation system guides them through Voice based alert.
 Li-Fi technology detects the current position and assist them to reach the destination in an unfamiliar
indoor environment Li-fi also serves the purpose of internet connectivity, LED illumination and can
be easily adopted in shopping malls ,buildings

.
IV SYSTEM ARCHITECTURE

Fig 1. Block diagram of electronic cane for visually challenged people
The mobility cane is a real time embedded system that detects obstacles and guides the visually handicapped
people in an indoor environment. It consists of two separate hardware units as shown in Fig 1. The first one is the
cane that consists of three ultrasonic sensors, water detection sensor, microcontroller, Li Fi receiver, decoder, voice
playback IC and a speaker or headphone. The second hardware set up need to be installed at different positions
inside a building includes encoder, Li Fi transmitter and a power supply unit.
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The cane is fitted with three wide beam width ultrasonic sensors pointing towards right, left and front direction.
Water detection sensor is employed at the bottom of the cane to acquire information about the floor status (i.e.
whether wet or dry floor). Li Fi receiver includes the silicon photodiode placed at the top of cane. Decoder circuit
helps in decoding the correct positional data and provides it to the microcontroller. PIC 16F887 microcontroller
controls the over circuitry function. The transmitter unit is installed along with the Light Emitting Diode (LED)
lighting system in a building or shopping mall that includes encoder that transmits stored data through LED.
Battery provides the needed power to the cane while power supply unit supplies the needed current for the LED to
glow and transmit data.

V METHODOLOGY
The system design flow is explained in this section.The flow chart of the obstacle detection process is shown in Fig
2. When the system is made ON, the PIC 16F887 microcontroller regularly sends the triggering pulse signal to the
three ultrasonic sensors. The ultrasonic sensors scan the three directional sides namely right, left and front,
checking for the presence of any obstacle. The obstacle detection range can be programmed using microcontroller.
The distance of the obstacle can be measured and the nearest obstacle can be prioritized first, so that pre recorded
audio signal gives the alternate directional command.

Fig 2.Flow chart of the obstacle detection process
Water sensory circuit is used to detect the slippery floors. It regularly checks the floor and when any liquid is found
the circuit becomes complete producing high priority external interrupt to the PIC microcontroller.
When a button is pressed, the PIC microcontroller stop scanning the sensors and it switches the control over finding
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out the current positional status. The cane consisting of Li Fi receiver receives the encoded positional data from the
Li Fi transmitter (LED) through light.
The data is decoded and sent to the microcontroller that provides the respective command for reaching the desired
destination.

Fig 3. Block diagram of Light Fidelity positioning system
The block diagram of Light Fidelity positioning system is shown in Fig3. For example, if the transmitter unit placed
in front of the hall, the encoded data is sent that decodes voice signal command as ―In front of the hall‖.

VI. HARDWARE INTERFACING UNIT

The hardware parts used for implementing the real time system is given below.
6.1 Ultrasonic sensor
HC-SR04 Ultrasonic distance sensor is a complete set of both transmitter and receiver module. It is a popular and
low cost solution for non-contact distance measurement function. It is able to measure distances from 2cm to
400cm with an accuracy of about 3mm.
HC-SR04 module has 4 pins namely VCC, GND, TRIG and ECHO pins. TRIG and ECHO pins can be used to
interface the module with a microcontroller unit that emits and receives back the signal on detecting out the
obstacle. These are TTL (0 – 5V) input output pins.

6.2 Encoder and decoder
This setup requires three entities: (1) A Transmitter (2) A receiver (3) Address of the receiver. The role of address
in electronics is played by address lines.
The encoding and decoding technique uses IC namely HT12E and HT12D. The ‗12‘ in the name means 8-address
lines and 4-data lines while E and D letters represents ‗Encoder and decoder‘ respectively.

6..3 Light-Fidelity
In Li-Fi system, which is based on visible light communication, data is modulated on the light source using
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modulation techniques like pulse position modulation or frequency shift keying. In the receiver end demodulation
is performed to fetch the data back from the light. The receiver module has a photo-diode to detect the on and off
states of the LEDs. The receiver module captures this sequence and generates the binary sequence of the received
signal. It then sends the binary sequence to the decoder which converts the data to the original format. Voice
playback IC module can record and provide voice playback using programming codes. With the master chip and
plug-in SPI-FLASH, it has a great advantage in the duration time of recording and cost performance.

VII. SIMULATION RESULTS
The conceptual explanation is done using MATLAB Simulink model. The simulation for obstacle detection
process is shown in Fig 4. Ultrasonic sensor and water sensor module is designed by setting different set of voltage
values for a range of time interval. Presence and absence of obstacles in the blocks are indicated by setting different
voltage values (i.e.) zero volts for absence of obstacle and voltage greater than zero for presence of obstacle.

Fig 4. MATLAB Simulink model for obstacle detection
The sensor inputs are given to embedded system block. The embedded system block checks for presence of
obstacles using voltage values given for each sensor. If the left ultrasonic sensor detects obstacle at an instant time
period, then the output is set HIGH at that time. Similarly, the same logic happens for all other sensors. When water
sensor is HIGH, then high priority is given to indicate the presence of water. The work of embedded system block
is done using PIC 16F887 microcontroller when implemented in hardware. When an obstacle is detected in all
directional sides, the farthest obstacle path is taken.
If the obstacles are of equal distance from the user then audio commands are given as per Table I.
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Table –I Mapping of Obstacle Situations with Relevent Voice Messages
Direction of obstacle
Water indication
(High priority)

Voice over speaker
Wet floor

Right

Right blocked

Left

Left blocked

Front

Front blocked

Front and right

Turn left

Front and left

Turn right

Left and right

Move straight

All sides blocked

Block

Similarly the indoor positioning data can be sent to the microcontroller by the process of modulation and
demodulation through Li Fi transmitter and receiver. The positional data is decoded and respective voice command
is given through voice playback IC.

7.1 Hardware Unit

Fig4. Hardware set up of cane
The initial hardware set up shown in Fig 4 is designed only for the obstacle detection process. The ports are
initialised for ultrasonic sensors. The sensors are placed towards left, right and front that regularly checks for
obstacles in all directional sides and computes the distance which is shown in TABLE –II.

TABLE –II Theoretical Calculation Of Response Time For A Single Sensor Experiment:
Distance

Time(μs)

10 cm

580

23 cm

1334

35 cm

2030

55 cm

3190

The experiment was carried to classify the location in which the obstacle lies (<30cm or >30cm) as shown in fig
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5 and 6.. Based on the location of the obstacle it is prioritized and the voice feedback is given as indicated in Table
-III. The straight view includes the obstacles placed inside an angle of 15º, while side view obstacles includes the
obstacles placed in an area >15º and <50º.

Fig5. Pictorial Representation of the experimental setup of objects placed

Fig 6. Positions of floor –level obstacles infront of the sensor at various distances and
experimental setup
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TABLE III. Mapping of Prioritised Obstacle Situations with Relevant Voice Feedbacks
1

(< 30 cm)

2

(< 30 cm)

3

(< 30 cm)

4

5

(>30cm &

(>30cm

<60 cm)

&<60 cm)

6
(>30cm

Voice record

& <60
cm)

1

0

0

X

0

0

Left side obstacle

0

0

0

1

0

0

(Move right or front)

0

1

0

0

x

0

Obstacle on front

0

0

0

0

1

0

(Move right or left )

0

0

1

0

0

x

Obstacle on right

0

0

0

0

1

0

(Move front or left )

1

0

0

X

1

1

Slightly move front or right

0

1

0

1

x

1

Slightly move left or right

0

0

1

1

1

x

Slightly move left or front

1

1

1

X

x

x

0

0

0

1

1

1

1

1

0

X

x

0

1

0

0

X

1

0

0

1

0

1

x

0

All sides blocked

Move right

Fig 7. Li-fi Transmitter and Receiver
The prototype of Li-fi Transmitter and Receiver is shown in figure 7 and the distance covered during data
transmission is about 1 feet. The data‘s transmitted and the corresponding positional data are shown in TABLE
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–IV. The comparison of the proposed navigation system with the existing methods is shown in TABLE- V.

TABLE IV. MAPPING OF POSITIONAL DATA
Data transmitted

Voice over headphone

-

Position not found

0000 1110

Floor 1

0000 1101

Floor 2

0000 1011

Floor 3

0000 0111

Floor 4

TABLE V. Comparison with Existing Technologies
ETA

Author and year

Teletact,

Farcy et al (2006)

Minitact

Villanueva et al(2012)

Pouce

Venitact

Technology

Laser sensor

Scherlen et al (2007)

Infrared sensor

Bhatlawande (2012)

Ultra sonic sensors

Features

High cost

Limited only to obstacle detection
system
Large in size, limited scanning
area
Needs regular positioning of hand

Electronic bracelet

Mahadevappa et al(2013)

Ultrasonic Sensors

for scanning of obstacles . No
position guidance system
Cost effective, Detects the
obstacles

Proposed System

-

Ultrasonic sensors

Position and navigation assistance
to destination using Li-fi
Technology

VIII CONCLUSION
The cane for visually handicapped people is implemented and it had detected the floor level obstacles in front, right
and left directional sides each covering an angle of 50º using three ultrasonic sensors positioned at right angles to
each other. The indication about the wet surface floor was found to be detected with high priority. The positional
information and guidance in an indoor multi floor environment is provided using Light Fidelity technology.
The hardware designed for obstacle detection process using PIC 16F887 microcontroller. The programming was
done using Embedded C and simulated using MPLAB simulator. The angle coverage of the designed cane is more
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when comparing with the other existing travel aids. Since, the indoor positioning system for multi floor
environment employing LiFi technology needs a single installation cost that serves both lighting management
system and positioning system.
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I. INTRODUCTION
Tourism plays an important role in employment generation and economic growth of the country. It is accepted as
the potent engine for inclusive social economic progress at universal level through its forward and backward
linkages and ability to create employment in the economy. Tourism sector has a very high employment potential
with approximately 90 jobs creation per Rs. 10lakhs of investment. There is high scope for profuse employment
generation and related activities in the form of accommodation projects, food oriented projects, amusement parks
and water sports etc. Tourism sector is one of the largest employment generators in India and inclusive growth of
the less-advantaged sections of the society and poverty eradication. The main objective of the tourism policy in
India is to position tourism as a major engine of economic growth and harness it’s direct and multiplier effect on
employment and poverty eradication in a sustainable manner by active participation of all segments of the
society Tourism plays an important role in employment generation and economic growth of the country. It is
accepted as the potent engine for inclusive social economic progress at universal level through its forward and
backward linkages and ability to create employment in the economy.
The present paper discusses the present status of tourism in the state of Uttarakhand and the opinion of the local
population towards tourism in the state.

II. OBJECTIVE
To study and analyse the status of Tourism in Uttarakhand

III.METHODOLOGY
To assess the Status of tourism, a field based systematic survey was carried out on the basis of questionnaire in
some selected tourism destinations. Questionnaires were prepared aiming at different targets groups.
Respondents were asked to rate each of the question using a five– point Likert scale.
Information has been collected on the basis of questionnaire and interview method from tourist, local people,
tourist officials and workers engaged in tourism industry. On simple percentage methods the results has been
calculated. Besides, secondary data was also used to get the desired results. The total sample size of the present
study was 1000 local residents at different location points, and a total of 500 tourists at different location points.
The location points refer to the different destinations/places located within the study area. Simple random
sampling technique was used to sample the population.
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IV. THE STUDY AREA
Uttarakhand—the ―Land of God” or DevBhoomi, is one of the most beautiful and enchanting states of northern
India. Blessed with breathtaking natural beauty, rivers and many mountains, this state has been the heaven for
people seeking solace in spirituality and a paradise for adventure lovers. Nestled in the lap of the Himalayas,
Uttarakhand can rely upon tourism which can bring upon environmental, societal, economic sustanibility if
managed and operated sustainably. This will add to the GDP as well as to GEP which is the talk of the town.
Uttarakhand is located between 30°03′N to 30 °05’N and79°19′E 79°31’E having a total geographic area of
51,125 km², of which 93% is mountainous and 64% is covered by forest. The population is about 6.0 million
with a population density of 94.4 per sq. km. The northern part of the state is composed of the Greater
Himalayan ranges, covered by the high Himalayan peaks and glaciers, while the lower foothills are somewhat
densely forested. Uttarakhand has everything to offer to every kind of tourist, whether one interested in
pilgrimage, spirituality, adventure sports, camping etc. The tourist places that are known among the visitors are
Dehradun, Nainital, Almora, Uttarkashi, Chamoli, Rudraprayag, Haridwar, Auli, Badrinath, Kedarnath,
Yamnotri, Gangotri, PanchBadri, PanchKedar. Apart from these places Uttarakhand also houses many great
lakes, one of the most famous and talked about is the RoopKund, which has even attracted the National
geographic channel. Local pasture lands, popularly known as Bugyals are also one of the major attractions. One
of the famous Bugyals of Uttarakhand is the BedniBugyal.
Uttarakhand shares its borderswith Tibet in the north, Nepal in the east, and the states of Himachal Pradesh and
Uttar Pradesh in the west and south respectively. The region is traditionally referred to as Uttarakhand in Hindu
scriptures and old literature, a term which is derived from the Sanskrit for Northern Country or Section. The
capital of Uttarakhand is Dehradun which is also a rail-head and the largest city in the region. Uttarakhand has
one of the best 7star deluxe resorts, The AnandaIn the Himalayas, which again find a full episode in National
geographic channel. It attracts tourist from round the world.
The economy of the State has been largely dominated by the services sector including Tourism which contribute
sover 51% to the total GSDP from 2004-05 to 2013-142. Tourism is already a major driver in the economic
growth and livelihood promotion in Uttarakhand. Its contribution to State Gross Domestic Product (SGDP) is
about 4.4 % and its share in employment is 2 %according to estimates worked out by UNWTO.3\

Table 1.Tourist Arrivals in Uttarakhand
Year

DomesticTourist

Foreign Tourist

Total(Millions)

Arrivals(Millions)

Arrivals(Millions)

2000

11.08

0.057

11.137

2001

10.55

0.055

10.605

2002

11.65

0.056

11.706

2003

12.93

0.064

12.994

2004

13.83

0.075

13.905
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2005

16.28

0.093

16.373

2006

19.36

0.096

19.456

2007

22.15

0.106

22.256

2008

23. 06

0.112

23.172

2009

23.15

0.118

23.268

2010

30.97

0.136

31.106

2011

26.67

0.143

26.813

2012

28.29

0.125

28.415

2013

19.94

0.097

20.037

2014

21.99

0.102

22.092

The story doesn’t end here. The real uttarakhand lies in the rural setting. In the above mentioned tourism forms
one important part which is missing is the Role of Community in tourism. Most of the tourism activities are
controlled, managed, and organized by entrepreneurs who are not local. If tourism has to contribute to the GDP
or GEP of the state, Community based tourism should be promoted. It can prove to be the instrument which will
provide sustainability on all the three aspects viz, Environmental, Societal and Economic, which will pave the
way for Uttarakhand to emerge as a strong economy.
The places(Location points) selected for the purpose of the present study were Ranikhet, Kausani, Chakuri,
Binsar, Naukuchiatal, Bhimtal, Saattal, Parts of Pithoragarh, Patalbhuvneshwar, Kosi-Katarmal, Parts of Corbett,
ChotiHaldwani, Ramnagar, Chakuthiya, Bageshwar, Lansdowne, Pauriand nearby areas, the Chardhams and
enroute villages, Uttarkashi, Chakrata, Mussoorie and nearby areas, Tehri and nearby areas.

Figure1. Location map of the Study Area
Some of the important tourist destinations of Uttarakhand are:
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Mussoorie and Environs: The colonial ―Queen of the Hills‖ is still on of the best hill stations in the
state. During colonial time it was the favoured holiday location for the rulers. Around 12 - 14 km
from Mussoorie on NH 123 towards Barkot is located Kempty Falls which is a 40-foot perennial
waterfall on the downside of the road cascading into a number of pools at the valley floor.
Dhanaulti and Environs: Located 24 km from Mussoorie, Dhanaulti is an attractive and sleepy
mountain village. Its main claim to fame is the attractive forested surroundings dominated by
Himalayan Deodar Cedars.
Haridwar:Haridwar Town is located around 200 km north east of Delhi and 54km south of
Dehradun and is probably the most important gateway to Uttarakhand by rail and road. Haridwar is
the gateway to the four pilgrimages of Uttarakhand.
Rishikesh / Muni Ki Reti: Rishikesh is located 25 km north of Haridwar at the confluence of the
Ganges and Chandrabhaga Rivers and at the foot hills of the Middle Himalayan Region. It is famous
for adventure sports like water rafting,bungee jumping and nature and rejuvenation centres.
Rajaji National Park: The National Park is an 830 square km pristine and beautiful natural forest
environment located south of Dehradun
Nainital and the Lake District: Nainital is the ―centre‖ and focal point of the Kumaon Lake
District, combining around 15 lakes of various sizes in an area of approximately 600 sqkm
surrounding Nainital mainly east and south of the city.
Corbett National Park East: is one of India’s most unique nature and wild life reserves with an
area of 1288 square km
Mukteshwar: Mukteswar is a quaint village getaway at 2290 m altitude views east towards the
Ramgarh Valley and its many fruit orchards
Ramgarh: At almost 1800 m altitude in the Gagar Mountain Range a pictures que quiet place
dominated by some of the highest altitude apple orchards in the state.
Lansdowne: is a famous Cantonment Town and the original home of theGharwal Rifles, a legendary
military force.
Gangotri: the Town and Temples, Bhojbasa ―Tourist Centre‖, Gaumukh and thesource of the
Ganges, the Gangotri Glacier and Tapovan
DayaraBugyal: and the Barsu – Raithal village cluster. An upcoming ski and soft adventure and
village tourism destination.
Tehri Lake: the 50 – 60 km long reservoir created by stemming up the waters of Bhagirathi River,
the surrounding rural village clusters in the hills and the damat the south- eastern end of the lake.
New Tehri Town is a modern hill township located over Tehri Lake on a mountain ridge at 1600 m
altitude.
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Binsar Wild Life Sanctuary: This is a unique high altitude protected forest environment with an
outstanding view to greater Himalayas
Almora: This is a historic town with many tourism resources, a thriving service centre and District
Capital with many permanently residing foreigners.
Ranikhet: This is a famous hill station amid lush highlands and dense forests. Founded as a major
Cantonment in the late 1860’s.
Kedarnath Town: Its imposing Temple which is one of the twelve most sacred places dedicated to
Shiva is attractively set in a small Valley surrounded by the Mandakini and Saraswati Rivers.
Badrinath Town: Its 8th century Temple are remotely situated on the brink of the Alaknanda River
and is the end point of NH 58 from south. The last rural settlement before the Tibetan border is 3 km
north of the town.
The Valley of Flowers National Park: This is a unique and pristine natural environment 10 km in
length and 2 km wide located from 3658 to 3962 m altitudewith an extraordinary flora and fauna.
Nanda Devi National Park: This is a unique and spectacular mountain rangewith some of India’s
highest peaks and is a UNESCO World Heritage site
The Major Themes in which destinations across Uttarakhand can be divided are the following:
Adventure &Water sports
Pilgrimage & Festivals
Nature & Wildlife
Sightseeing
Health and Rejuvenation
Rural Tourism

Table 2. Major Forms of Tourism and destination in the study area

Forms of Tourism

Major Destinations

Adventure &

Rishikesh, Auli, Trekking at Hemkund Sahib, Jharipani,Maldevta, Tons Valley,

Watersports

Dhanaulti, Tehri

Pilgrimage &

Gangontri, Yamunotri, Kedarnath, Badrinath, Rishikesh,

Festivals

Haridwar, Jageshwar, Baijnath, PiranKaliyar, Hemkund Sahib,
Nanda Devi

Nature & Wildlife

Jim Corbett National Park, Rajaji National Park, Binsar Wildlife
Sanctuary, Kedarnath Musk Deer Sanctuary, Nanda Devi
National Park, Askot Musk Deer Sanctuary, Neel Dhara
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PakshiVihar, Benog Wildlife Sanctuary, Govind Wildlife
Sanctuary
Sightseeing

Mussourie, Nainital, Valley of Flowers, Almora, Kausani, Auli

Health &

Rishikesh, Haridwar, Champawat, Pithoragarh and Ramgarh,

Rejuvenation

Jageshwar, Almora, Nainital

Rural Tourism

Mana, Chokhta, Chakrata, Deora, Pallyu,
Shaukiyathal,Bageshwar, Chamoli, Almora and Tehri

Source: www.uttarakhandtourism.gov.in

V. LOCAL POPULATION’S PERCEPTION ABOUT THE STATUS OF TOURISM IN THE
STATE
5.1DEMOGRAPHY
In this current study one very strange thing was observed. The female respondents were very eager to showcase
their interest. The gender distribution of the respondents was 55:45, where 45 was the female respondents. It was
observed that majority of the respondents in study area i.e., 45% fall in the category of 20-40 years, followed by
40-60 years ( 35% ), below 20 years (20 %) .

5.2 PARAMETERS USED IN STUDY
The different parameters on which the questions were asked to the respondents are depicted in the table 1 along
with the Mean values. Higher mean values indicate stronger level of agreement while lower mean values show
stronger disagreement.

Table 3. Mean values of different parameters
S.No

Parameters

Mean Values

Mean Values Tourists

Local Population
1

Impact Of Tourism On The Society

8.6214

4.2154

2

Uniqueness Of The Destination

8.4652

4.6520

3

Economic Impact Of Tourism

8.4120

4.7120

4

Present Status Of Tourism

2.0124

1.9847

5

Satisfaction Level On Various

2.3254

1.7852

Parameters
6

Issue of Solid Waste Management

8.5897

4.8630

7

Tourism Infrastructure Development

2.6398

1.5430

8

Tourism Policy And Planning Of

2.8795

1.8751
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Uttarakhand
9

Tourism Product Marketing

1.8963

0.5324

10

Tourism Education And Training

2.9875

1.8452

11

Tourism Finance

1.7854

1.3215

12

Gender

2.5698

1.8795

13

Availability Of Renewable Energy

1.9654

1.1023

Resources
14

Employment Opportunities

6.8795

1.0148

15

Government’s Attitude Towards

2.9531

1.8796

8.9235

4.9862

Tourism Development
16

CBT As A Viable Option For
Sustainable Development

From the above table it can be concluded that both the local population and tourist see CBT as a better option for
tourism development. Most of the parameters fall between the mean values less than 5 in case of local
population and less than 2 in case of tourist

VI.CONCLUSIONS
Uttarakhand has been receiving a large number of pilgrimsannually from time immemorial. The scenario has
changed now. The locals have now understood the power of tourism as an option for economic, environmental
and social development.
Uttarakhand’s tourism growth can be attributed to enumerable number of factors.The potential in terms of natural
beauty, historicaland archaeological sites, games and sports activities, culinary andreligious sites and other
factors are the major factors. But, lack of infrastructural facilities, most importantly the condition of roads, way
side eating joints, lack of proper public transport particularly in the Kumaon region are the major hindrances. It
may also be noted here that the two portions of Uttarakhand i.e., Garhwal and Kumaon have different tourism
potentials. Garhwal caters to pilgrimage, adventure where as Kumaon caters to leisure, rest and relaxation.
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ABSTRACT
Milling operations is one of the imperative operation and very common in the manufacturing industries in order
to fabricate the parts towards the structural assembly of the final product. Achieving the desired surface quality
is the major challenge in the manufacturing operations. Same time tool wear also contributing towards the
surface quality as well as to the cost of production. With the objective of achieving the desired surface finish
and minimum tool wear the optimization through ANN, Fuzzy and RSM methods are applied in this attempt in
MATLAB programming. Based on the performance of the optimization the feeding of the Fuzzy outcome to the
RSM is implemented. Subsequently the regression equations and the regression computed values of parameters
are fed as input as a hybridization and the simulation carried out. The optimised parameter combinations were
identified for each output parameter (Surface roughness and Tool flank wear). Evaluated the hybridization
method applied in this attempt through the comparison between the individual approaches.

Keywords: AL 6063- T6, Milling, Regression, ANN, Fuzzy, RSM, Hybridization, Optimization,
Minitab, MATLAB.

I. INTRODUCTION
AL 6063is being used in Architectural applications, Window frames, Doors, Shop fittings, Irrigation tubing,
Extrusions, balustrade the rails and posts formed elbows, bends and also finding applications in hydro formed
tube for chassis. Milling process is one of the renowned applications in manufacturing domain to compose the
parts for assembly thereby into the final product for application. It is one of the extensive and precision
operations among all machining methods. During this operation the very common issues are being faced by
every manufacturer like attaining the dimensional accuracy and precision, required surface finish. These primary
challenges are highly linked with the process parameters like machining speed, tool feed rate, tool material and
properties, tool geometry, cutting fluid properties and usage methods, machine tool rigidity etc over and above
the work material properties. In addition, the surface quality of the produced parts mainly depends on the tool
cutting edges stability to have the consistent surface finish which is the reflection of tool flank wear. Also tool
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wear causes for the increase in cost of production. Hence the selection of optimal cutting conditions and cutting
parameters and machining environment is a prime call for any machining operations. This paper mainly focuses
on the multi-objective optimisation of process parameters cutting speed, depth of cut, feed, and cutting fluid
flow rate in milling.

Abbreviations Used
ANN

Artificial Neural Network

MMC

Metal matrix composite

CFRP

Carbon fibre reinforced composite

Ra

Surface roughness

DOC

Depth of cut

Reg

Regression

Exp

Experiment

RSM

Response Surface Method

F

Feed rate

R-sq

R - square statistical value

FF

Fluid Flow rate

R-sq (adj)

R - square adjusted statistical value

FW

Tool Flank Wear

R-sq (pred)

R - square predicted statistical value

GFRP

Glass fibre reinforced composite

S

Cutting speed

II. RELATED LITERATURE
Many researchers are continuously making attempts through several methods and technology to locate the issues
related and suggesting various approaches to achieve the most desired results in various machining processes on
various materials like metals, alloys, composites. Moreover in order to understand the effects of machining
parameters in the various machining many of the researchers used optimization techniques. Wang et al. [1]
conducted experiment and optimized the process parameters for locating and selecting the economic machining
conditions in turning process through the deterministic approach. Oezel T and Karpat Y [2] have sentenced that
the surface quality is one of the most specific requirements and is one of the main results of process parameters
such as tool geometry ( nose radius, edge geometry and rake angle) and cutting conditions (feed rate, cutting
speed, depth of cut, etc.). Raviraj Shetty et al. [3] conducted an exclusive study with the Taguchi optimization
method to optimize the machining parameters in the turning operation on the age hardened AlSiC - MMC with
CBN cutting tool. Ozel, C and Kilickap, E [4] have confirmed that the process modeling and optimization are
the primary issues in the process industries. Also they revealed that surface finish has been an important factor
of any machining in assessing the performance of any machining operation. The influence of the process
parameters on the dimensional accuracy of the produced holes on the work material for different coated drills
has been investigated by Nouari et al [5]. Feng [6] has established with the findings of the research that the feed
rate, the tool nose radius, the work material and speeds and the tool point angle have a significant impact on the
surface quality by applying the fractional factorial experimentation method. Tsao, C C [7] has accomplished the
usage of Grey - Taguchi method to the optimization of the parameters in milling operations on the aluminium
alloy and concluded that the grey-Taguchi method is suitable for solving the surface finish quality and tool flank
wear problems in milling process of A6061P-T651 aluminum alloy.
Haan et al. [8] experimented through the drilling operations to identify the effects of cutting fluids on hole
quality and declared that the dry-drilled holes resulted in poorer surface finish than holes produced with cutting
fluid application. Zeilmann, RP, Weingaertner WL [9] have made an attempt to investigate the heat produced at
time of machining along with the effect of application of lubricant while machining and studied the outcome on
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the surface quality. David et al. [10] have demonstrated through an approach for predicting Surface roughness in
a high speed end-milling process by ANN approach and statistical tools to predict the different surface
roughness predictor’s combinations. Rajasekaran et al. [11] used fuzzy logic for modeling and forecasting about
the three machining input variables such as depth of cut, feed rate and cutting speed influence on the surface
roughness of the CFRP composite.The outcome of the research was that the fuzzy logic modeling technique can
be effectively used for the prediction of surface roughness in machining operations. Kirby, D.E, and Joseph,
C.C. [12] have recognized the occurrence of the quality issues in the resultant parameters in cutting operations
carried out on turning and milling machines which includes the machine tool condition, job clamping, tool and
workpiece geometry, and cutting parameters used for machining. They developed a Fuzzy based prediction
approach to optimize the surface roughness. Hussain et al. [13] proposed a surface roughness prediction model
for the machining of GFRP pipes using Response Surface Methodology by using carbide tool (K20). Four
parameters such as cutting speed, feed rate, depth of cut and work piece (fiber orientation) were selected as
input variables. They conclude that the depth of cut influences with minimum effect on surface roughness
comparing to other parameters. Mata et al. [14] developed a cutting forces prediction model for the machining
of carbon reinforced PEEK CF30 using response surface methodology by using Tin-coated cutting tool. Three
parameters such as cutting speed, feed rate and depth of cut were selected as input machining parameters for
assessing the output parameter. They have concluded about aptness of the Multiple Regression models. Paulo
Davim, J [15] confirmed that the higher cutting speed results in a smoother surface, by using the Taguchi
method in his investigation.
In this paper the analysis and prediction of optimized parametric combination is identified with applying ANN,
Fuzzy and RSM methods through MATLAB programming. A novel approach of feeding the regression equation
relationship as input instead of random approach and the experimental output values are replaced with the
regression values computed through the statistical relationship based on the fitness of the equation developed in
Minitab.

III.EXPERIMENTAL DATA
The experiments on the end milling operations carried out on AL6063-T6 material specimen with the
dimensions of 300 x 200 x 50 mm by Sundara Murthy et al. [16] in the 3 HP powered universal geared type
milling machine which has the three dimensional travel capacity in X, Y Z directions as 725mm, 300 mm and
250mm respectively. The capacity range of the machine in speed and feed velocity configurations are 15-88 m /
min and 75-355 mm / min. The mechanical properties of the selected material is given in the Table 3.1
Table 3.1 Mechanical properties of AL6063-T6
Properties
Hardness (Brinell)

Values
73

Properties
Machinability

Values
50%

Ultimate Tensile

241

Fatigue Strength

68.9 Gpa

Tensile
StrengthYield Strength
Elongation

214
Mpa
12%
Mpa

Shear Modulus

25.8 Gpa

Shear Strength

152 Mpa

Modulus of Elasticity

68.9

Poisson's Ratio

0.33

Gpa

290 | P a g e

LT740WWL end mill cutting tool of 20 mm diameter with coated inserts APGT 1003 PDER-Alu LT05 are used
for performing the machining. Vegetable oil coolube 2210 was used as the cutting fluid in the process with
MQL setup for supplying oil in MQL condition. The input machining variables selected for the process in three
levels as noted in the Table 3.2.
Table 3.2 Machining parameters and levels
Parameters
Cutting speed

Units
m / min

Level 1
35

Level 2
56

Level 3
88

Feed velocity

mm / min

180

250

355

Depth of cut

mm / min

1

1.2

1.4

ml / hr

300

600

900

Fluid flow rate

The output parameters taken for analysis were the surface roughness and flank wear of cutting tool which were
measured through tool room microscope and surface roughness tester. The experimental observed data through
Taguchi L9 array experimental plan are given in the Table 3.3, where S stands for cutting speed in m / min; F is
feed in mm / min; DOC is depth of cut in mm / min; FF is fluid flow rate in ml / hr; Ra is surface roughness in
µm and FW represents the tool flank wear in mm.

Table 3.3 Experimental observed data of machining AL6063-T6
Exp No
1

S
35

F
180

DOC
1.0

FF
300

Ra
0.799

FW
0.256

2

35

250

1.2

600

0.746

0.240

3

35

355

1.4

900

0.973

0.274

4

56

180

1.2

900

0.752

0.202

5

56

250

1.0

300

0.868

0.329

6

56

355

1.4

600

0.449

0.370

7

88

180

1.4

600

0.649

0.316

8

88

250

1.0

900

0.678

0.383

9

88

355

1.2

300

0.747

0.395

IV. MATHEMATICAL MODELING
Minitab17 software is used to access the influence of the input variables (Cutting speed, Tool Feed, Depth of cut
and Cutting fluid flow rate) with the output variables (Surface roughness and Tool flank wear) through the
regression analysis. Initially the first order regression and second order regression relationship between the
variables are framed. The statistical values of the equations are tabulated in Table 4.1.
Table 4.1 Regression model comparison for Surface roughness and Tool flank wear
Variable
Ra
FW

Regression
First order

S
0.14987

R-sq
47.52%

R-sq
0.00%
(adj)

R-sq (pred)
0.00%

Durbin - Watson
1.71486

Second order

0.012393

99.91%

99.28%

57.91%

1.81616

First order

0.0343946

87.30%

74.60%

30.62%

2.57887

Second order

0.0062916

99.89%

99.15%

50.19%

1.81616
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The R - sq values are better in second order equations than the first order for both the output variables which
indicate that the predictors (input variables) explain 99.91% of the variance in the output variables. As the
adjusted R - sq values are close to the R - sq values which accounts for the number of predictors in the
regression model. Both the values jointly reveal that the model fits the data significantly. Hence forth second
order equation is chosen for further investigation of optimizing the parameters. The Durbin Watson value in the
second order equations are lies between 1to 2 which indicates that there is positive auto correlation between the
predictors. Hence the framed second order regression equations through the Minitab17 for the individual output
parameter in terms of input parameter combination are
“Ra = (2.187) + (0.00965*Speed) – (0.010475*Feed) – (0.945*DOC) – (0.000085*fluid flow) + (0.000010*
Speed* Feed) – (0.01042*Speed*DOC) + (0.007964*Feed*DOC)”
(4.1)
“FW = -(0.363) + (0.01709*Speed) + (0.001596*Feed) + (0.171*DOC) – (0.000224*fluid flow) – (0.000025*
Speed* Feed) – (0.00700*Speed*DOC)+ (0.000182*Feed*DOC)”
(4.2)
The residual plots through statistical formulation and analysis for the experimental output parameters surface
roughness and tool flank wear are depicted through Fig. 4.1 and 4.2.
Best subset regression analysis of the parameters are given below the Tables 4.2 and 4.3
Table 4.2 Best Subsets Regression: Ra versus Speed, Feed, Doc, Fluid flow
R-Sq

R-Sq

Mallows

(adj)

(pred)

Cp

31.0

21.1

0.0

0.3

0.12293

1

16.3

4.4

0.0

1.4

0.14304

x

2

47.3
31.2

29.7
8.2

0.0
0.0

1.0
2.2

0.12261
0.14014

x

16.0
15.7

0.0
0.0

3.0
3.0

0.13406
0.13430

x

3

47.5
47.3

4

47.5

0.0

0.0

5.0

0.14987

x

Variables

R-Sq

1

2
3

S

Speed

Feed

Doc

FF

x
x
x

x

x

x

x
x

x

x

x

x

Table 4.3 Best Subsets Regression: FW versus Speed, Feed, Doc, Fluid flow
R-Sq

Mallows

(pred)

Cp

40.0

24.9

19.5

0.0

77.1
54.1

69.5
38.8

3

83.7
80.7

4

87.3

Variables

R-Sq

R-Sq (adj)

1

47.5

1

29.6

2
2
3

S

Speed

Feed

Doc

11.5

0.052847

x

17.2

0.061214

51.2
7.7

4.2
11.5

0.037688
0.053400

x

73.9
69.2

30.1
54.2

4.1
5.1

0.034874
0.037874

x

x

x

x

x

74.6

30.6

5.0

0.034395

x

x

x

FF

x
x

x

x
x
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x

Figure 4.1 Residual plots of surface roughness

Figure 4.2 Residual plots of Tool Flank wear

The Parameter speed is contributing the highest significance (47.5%) on the results which is followed by feed
(29.6%) as an individual predictor. Two predictors model is concern with the lowest Cp value (4.2), highest
adjusted R-sq value (69.5) and low S value (0.037688) is for the speed and feed combination. In the case of
three predictors model the combination of Speed, feed and fluid flow records the significance contribution. The
Doc is the least contributing predictor on the output variables.

V. METHODOLOGIES ADOPTED FOR OPTIMIZATION
Analysis towards optimizing and predicting the Surface roughness and the flank wear of the tool on the
experimented AL6063 T6 materials carried out with the prime objective of investigating the influence of the
cutting velocity, feed velocity of the tool, depth of cut and cutting fluid flow rate through Response Surface
Method (RSM), Fuzzy system and Artificial Neural Network (ANN) in the MATLAB programming with Elman
Back Propagation. The objective functions considered for the optimization to reach the minimum surface
roughness and minimum tool flank wear. The experimental outputs along with the input parameters are given as
the initial values to train the programme with random selection of parameter values and compiled the outcome
for 5000 iterations. The outcome of each method is evaluated with the amount of mean error in simulation. With
the initial results it has been observed that the RSM converges as the best with minimum mean error in
simulation followed by the Fuzzy method as the second best and subsequent place to ANN. With a new
approach of feeding the outcome of the second best method (Fuzzy) to the first best method (RSM) and the
procedure of simulation carried out. The simulation outcome was found to be further more tuned with reduction
in the mean error of computation comparing to the individual method concerned. The new approach of
hybridization with regression equations and regression values is shown in the Fig. 5.1
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Input parameters
Cutting Speed, Feed, Depth of
cut & Fluid flow rate

Confirming for
improved performance
of the hybrid method

Regression equation
formulation and compiling
output parameter values

Hybridization of
Regression equations
in the Programme and
evaluate performance

Optimization through
ANN, Fuzzy & RSM

Feed Regression
compiled values
as input

Identification of best
two optimization
method

Simulation of
results with the
hybrid method

Allotment of the
second best method’s
output as input to the
first best method

Optimized results
on Output
parameters

Figure 5.1 Block diagram of hybridizationIn view of confirming the results, the
same procedure has been adopted with 25000 and 50000 iterations and the mean error in computations in all the
cases are tabulated in the Table 5.1.
Table 5.1 Mean error comparison of Optimization methods
Number of Iterations

Method
5000

25000

50000

RSM

0.00030

0.00011

0.00011

Fuzzy

0.26789

0.26789

0.26789

ANN

0.27789

0.27789

0.27789

Fuzzy feed RSM

0.00011

0.00011

0.00011

With the confirmation of the same level of the mean error even in the increased number of iterations, one
attempt has been made through providing the condition of the regression relationship formula in the programme
simulation. By this attempt the outcome of the performance of the optimization methods evaluated and resulted
in further reduction of (9.09%) mean error in computation. With this interpretation, instead of actual
experimental output parameters value, the computed output parameters values through the regression
relationship taken as the input into the above simulation procedures. In this approach slight improvement has
been noticed in the Fuzzy as well as ANN method of computation. The final outcome of this try ended up, with
the tuning of 9.91% improvement in the result. In both the cases the number of iterations is maintained as
50000 turns. The results are shown in the Table 5.2. As the method of the simulation with regression
relationship equations and the regression computed values taken as the input performing with lowest level of
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mean error in compiling the results in order to project the results with smooth curve fittings the input parameters
level are subdivided into equal parts as the step given in the Table 5.3.
Table 5.2 Comparison of regression formula, regression values as input
Method
RSM

Exp Value
0.00011

Reg Formula
0.00011

Reg Values
0.00011

Fuzzy

0.26789

0.26789

0.26661

ANN

0.27789

0.27789

0.27661

Fuzzy feed RSM

0.00011

0.00010

0.00009

Table 5.3 Step values allotment of input variables
Sl No
1

Parameter
Cutting speed (m / min)

Initial
35
Value

Step value
10.6

Final value
88

2

Feed velocity (mm / min)

180

35

355

3

Depth of cut (mm)

1.0

0.08

1.4

4

Fluid flow rate (ml / hr)

300

100

900

The simulated results through the method adopted in the earlier steps with 50000 iterations are given in the
Table 5.4 for the surface roughness, tool flank wear referring to the combination of speed 35 m/min, feed 180
mm/min with all the selected depth of cut 1.0 mm / min to 1.40 mm / min.
Table 5.4 Surface roughness and Flank wear of S = 35 m / min, F = 180 mm / min to DOC 1.0 to 1.40 mm min

S = 35 m /

S = 35 m / min,

S = 35 m / min,

S = 35 m / min,

S = 35 m / min,

S = 35 m / min,

min, F = 180

F = 180 mm

F = 180 mm

F = 180 mm

F = 180 mm

F = 180 mm

mm /min

/min

/min

/min

/min

/min

DOC = 1 mm

DOC = 1.08

DOC = 1.16

DOC = 1.24

DOC = 1.32

DOC = 1.40

/min

mm /min

mm /min

mm /min

mm /min

mm /min

FF
300

Ra
0.801

Fw
0.256

Ra
0.810

Fw
0.249

Ra
0.820

Fw
0.247

Ra
0.752

Fw
0.243

Ra
0.778

Fw
0.242

Ra
0.815

Fw
0.238

400

0.754

0.222

0.802

0.231

0.811

0.215

0.817

0.223

0.827

0.207

0.840

0.205

500

0.732

0.209

0.793

0.208

0.802

0.202

0.811

0.185

0.822

0.197

0.752

0.191

600

0.771

0.185

0.781

0.182

0.790

0.181

0.803

0.176

0.812

0.174

0.823

0.170

700

0.765

0.165

0.772

0.160

0.784

0.156

0.793

0.157

0.803

0.153

0.752

0.149

800

0.754

0.143

0.767

0.138

0.778

0.137

0.787

0.135

0.795

0.129

0.742

0.127

900

0.748

0.118

0.756

0.117

0.765

0.113

0.776

0.110

0.784

0.107

0.763

0.101

The surface roughness and tool flank wear referring to the combination of Speed 35 m / min, feed 215 mm / min
with all the selected depth of cut 1.0 mm / min to 1.40 mm / min are listed in the Table 5.5.
Table 5.5 Surface roughness and Flank wear of S = 35 m / min, F = 215 mm / min to DOC 1.0 to 1.40 mm min
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S = 35 m /

S = 35 m / min,

S = 35 m / min,

S = 35 m / min,

S = 35 m / min,

S = 35 m / min,

min, F = 215

F = 215 mm

F = 215 mm

F = 215 mm

F = 215 mm

F = 215 mm

mm /min

/min

/min

/min

/min

/min

DOC = 1 mm

DOC = 1.08

DOC = 1.16

DOC = 1.24

DOC = 1.32

DOC = 1.40

/min

mm /min

mm /min

mm /min

mm /min

mm /min

FF
300

Ra
0.783

Fw
0.285

Ra
0.754

Fw
0.285

Ra
0.786

Fw
0.280

Ra
0.821

Fw
0.277

Ra
0.851

Fw
0.277

Ra
0.885

Fw
0.270

400

0.714

0.258

0.744

0.273

0.779

0.242

0.813

0.240

0.842

0.254

0.877

0.250

500

0.707

0.261

0.738

0.230

0.772

0.220

0.800

0.231

0.832

0.228

0.866

0.228

600

0.698

0.218

0.730

0.216

0.762

0.212

0.791

0.209

0.824

0.207

0.860

0.203

700

0.687

0.195

0.720

0.193

0.751

0.189

0.784

0.186

0.820

0.186

0.849

0.201

800

0.681

0.175

0.712

0.169

0.742

0.169

0.774

0.168

0.808

0.160

0.842

0.160

900

0.670

0.149

0.703

0.149

0.737

0.146

0.768

0.145

0.799

0.140

0.833

0.138

The pictorial representations of the above values are given in the following Fig. 5.2 to 5.4.

Figure 5.2 Surface roughness, Flank wear of speed 35 m /min, and feed 180 mm / min (DOC 1.0, 1.08 mm /min)

Figure 5.3 Surface roughness, Flank wear of speed 35 m /min, and feed 180 mm / min (DOC 1.16, 1.24 mm /min)
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Figure 5.4 Surface roughness, Flank wear of speed 35 m /min, and feed 180 mm / min (DOC 1.30, 1.40 mm /min)

VI. RESULTS AND CONCLUSIONS
The highest influencing parameter is the cutting speed with 47.5% of contribution followed by the parameter
feed velocity (29.6%) and subsequently queued lubricant fluid flow rate and depth of cut. In this attempt,
simulation with regression relationship equations and the regression computed values taken as the input to the
MATLAB programme.
The following conclusions are made:
The optimum combination of the input machining parameters for the surface quality is given in the Table 6.1
case wise (Experimental source, Computation through the regression equation and the simulation by Fuzzy
output feed RSM method) which reveals the Fuzzy feed RSM simulation method yields good results.
Table 6.1 Optimized parameter combination for Surface roughness
Source
Experimental values

Speed
56

Feed
355

DOC
1.0

Fluid Flow
600

Ra
0.449

Regression equation values

56

355

1.0

600

0.455

Simulated values

35

355

1.0

900

0.370

Similarly the optimum combination of the input machining parameters for the minimum tool flank wear is given
in the Table 6.2 case wise (Experimental source, Computation through the regression equation and the
simulation by Fuzzy output feed RSM method) which reveals the Fuzzy feed RSM simulation method yields
optimum results.
Table 6.1 Optimized parameter combination for Surface roughness
Source

Speed

Feed

DOC

Fluid Flow

Fw

Experimental values

56

180

1.2

900

0.202

Regression equation values

56

180

1.2

900

0.202

Simulated values

35

180

1.4

900

0.101
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The proposed Fuzzy based feed RSM hybrid prediction model has exceptional conformity with investigational
values, with mean value error of 0.00009 and this multi objective optimization approach is capable of predicting
the optimum machining parameters combination in end milling operations of the tested Aluminium 6063 T6
material.

VII. RECOMMENDATIONS
The steps values between the input machining parameters may be taken in close range so as to simulated values
much closer to form the further more smooth graphs. The outcome of the graph may be used as the reference
guide by the manufacturers at time of processing the parts. Furthermore attempts may be initiated with the
application of other familiar optimisation algorithms. The computed values of the regression relationship
equations may be fed as the input values only after the confirmation of the statistical significance.
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ABSTRACT
Turning process is the most advantageous machining process and very commonly used by the manufacturing
industries. AISI 316L steel material have the application in medical field as biomaterials, biomedical implants,
biocompatible materials it requires the most desired surface quality. Obtaining the required surface quality is
one of the major challenge and the prime responsibility in the manufacturing operations. Analyzing and
optimizing the combination of the input machining parameters to achieve the desired surface finish is taken as
the objective of this attempt with the Particle Swarm Optimisation technique in MATLAB programming.
Referring to the convergence performance of the PSO the hybridization regression equations in the PSO and the
regression computed values of parameters feed as input the further simulation carried out. The results are found
to be more tuned in each phase of the simulation. The optimised parameter combinations for gorgeous surface
finish are identified.

Key words: AISI 316L steel material, Turning, Regression, Particle Swarm Optimisation,
Hybridization, Minitab, MATLAB.

I. INTRODUCTION
Because of the superior corrosion resistance to inter granular corrosion, to most chemicals, salts, acids and high
creep strength at elevated temperatures AISI 316L steel material is preferred in the application in medical field
as biomaterials, biomedical implants, biocompatible materials, chemical processing, food processing,
photographic, pharmaceutical, textile finishing, marine exterior trim. As a special material, the surface finish
quality warrants high degree of importance in these applications. During manufacturing bringing the required
surface quality is the most common challenge because of the variables involving in the machining are having its
own impact on the outcome of the processing either individual or in combination. The most common primary
input machining parameters are machining speed, tool feed into the work material and the depth of cut in each
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pass. The optimal selection of such parameter combination is the main objective of the manufacturing engineers
not only towards the desired outcome but also to avoid rework and rejection rate. This investigation primarily
focused towards the analysis and optimisation of primary machining variables cutting speed, feed and depth of
cut on the resultant parameter surface roughness and laying a smooth path in turning operations on AISI 316L
material.

Abbreviations Used
S

Cutting speed

R-sq

R - square statistical value

DOC

Depth of cut

R-sq (adj)

R - square adjusted statistical value

Exp

Experiment

R-sq (pred)

R - square predicted statistical value

F

Feed rate

Reg

Regression

PSO

Particle Swarm Optimization

Ra

Surface Roughness

II. RELATED LITERATURE
The significant importance of the surface roughness property is recognized by all researchers and manufacturers
as this characteristic has a direct impact on the serviceable attributes of any product. So as to achieve reasonable
surface quality with dimensional accuracy and precision, it is crucial to make use of the optimization
methodologies to achieve the objectives. Suresh et al. [1] have applied the Response Surface Method and
genetic algorithm in order to forecast the surface finish and optimized the progression parameters. Several
researchers made attempts to predict the surface quality in turning operation through applying neural network
techniques as well as statistical modeling. Mital and Mehta [2] have developed a modelling with statistical
approach in their research towards the surface roughness. M.A. El-Baradie [3] has coined surface roughness
modeling to predict the reasonable outcome while turning the grey cast iron material with the BHN value of
154. El-Sonbaty and Megahed [4] have applied the neural network technique in their investigation on turning
operations. Hasegawa et al. [5], Sahin Y and Motorcu [6,7], G. Petropoulos et al. [8], Grzesik and Wanat [9]
have made considerable amount of contributions through their investigations and devised surface modeling to
establish the required and desirable surface quality. Lin et al. [10] applied the Response Surface Methodology
to predict the surface roughness in their experiments. Gopal and Rao [11] also explained the application of
Response Surface Methodology in the surface quality prediction modelling through experimental investigation
in grinding operations. Singh and Kumar [13] employed the micro-genetic algorithm implementation to conduct
the optimization process in turning operations on EN-24 steel. Nikolaos et al. [12] have investigated in detail
about the surface roughness prediction in turning process on AISI 316L material. Agapiou [14] explained the
suitability of regression analyses applications to find the optimal levels and to analyze the effect of the drilling
parameters on surface finish. Oezel and Karpat [15] have reported that the surface roughness is primary results
of process parameters such as tool geometry and cutting conditions (such as feed rate, cutting speed, depth of
cut, etc.). Emad Ellbeltagi et al. [16] offered a paper on comparison among five evolutionary–based
optimization algorithms (GA, MA, PSO, ASO, and SFL). They concluded that, the PSO method was generally
found to perform better than other algorithms in terms of success rate and solution quality. Saravanan et al. [17]
applied the non-traditional techniques for cutting parameters optimization (GA, SAA, TS, MA, ACO and the
PSO) and compared the results. Denkena et al. [18] developed a MATLAB - simulink model and applied the
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simulation by varying cutting parameters with cutting tool geometry to optimize the deficiency of surface
quality. Achala et al. [19] have investigated the turning process dynamics through the MATLAB software as a
platform. The principal purpose of this investigation is to study the influence of the input machining parameters
during turning operation on the average surface roughness of the machined surface. The examination and
forecasting of optimized parametric combination is recognized through the application of PSO algorithm
through MATLAB programming. A narrative approach of feeding the regression equation relationship as input
instead of random approach and the experimental output values are replaced with the regression values.

III. EXPERIMENTAL WORKS AND MATHEMATICAL MODELING
On the AISI 316L steel material which has the mechanical properties listed in the Table 3.1, turning experiment
has been conducted in the CNC lathe OKUMA Lb 10II model by Nokolaos [12] as the material is holding the
application in medical field as biomaterials, biomedical implants, biocompatible materials, chemical processing,
food processing, photographic, pharmaceutical, textile finishing, marine exterior trim. This material is preferred
because of the superior corrosion resistance to inter granular corrosion, to most chemicals, salts, and acids. Also
have high creep strength at elevated temperatures.

Table 3.1 Mechanical properties of AISI 316L material
Hardness, Rockwell B 79 HRB

Elongation of break 50%

Tensile strength, ultimate 560 MPa

Modulus of elasticity 193 GPa

Tensile strength, yield 290 MPa

Poisson's ratio 0.29

The cutting tool material used in the experiment is of a coated tool -DNMG 110402-M3 with TP 2000 coated
grade which has rhombic shape with cutting edge angle 55°. The coating on the tool is four layers of Ti [C, N] +
Al2O3 + Ti [C, N] + TiN with the cutting edge angle as 93°. Speed, feed and depth of cut were taken as the input
parameters and the main outcome parameter is surface roughness of the product. The level of input parameter
selected is depicted through the Table 3.2.

Table 3.2 Machining parameters and levels
Parameters

Units

Level 1

Level 2

Level 3

S, Cutting speed

m / min

265

356

440

F, Feed

mm / rev

0.06

0.08

0.12

DOC, Depth of

mm / min

0.10

0.15

0.20

cut
Taguchi L27 array was taken as the experimental plan. Atomic Force Microscope is utilized to measure the
surface roughness. The observed experimental outcome is tabulated in the Table 3.3.
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Table 3.3 Experimental observed data of machining AL6063-T6
Exp No
1

S

F

DOC

Ra

S

F

DOC

Ra

0.323

Exp No
15

265

0.12

0.10

2

265

0.08

0.10

356

0.06

0.15

0.303

0.292

16

265

0.12

0.15

0.349

3

265

0.06

0.10

0.289

17

265

0.08

0.15

0.307

4

356

0.12

0.10

0.295

18

265

0.06

0.15

0.307

5
6

356

0.08

0.10

0.280

19

265

0.12

0.20

0.460

356

0.06

0.10

0.266

20

265

0.08

0.20

0.411

7

440

0.12

0.10

0.237

21

265

0.06

0.20

0.410

8

440

0.08

0.10

0.215

22

356

0.12

0.20

0.405

9

0.06
0.12

0.10
0.15

0.176
0.319

23

356

0.08

0.20

0.369

10

440
440

24

356

0.06

0.20

0.344

11

440

0.08

0.15

0.317

25

440

0.12

0.20

0.393

12

440

0.06

0.15

0.251

26

440

0.08

0.20

0.348

13

356

0.12

0.15

0.330

27

440

0.06

0.20

0.345

14

356

0.08

0.15

0.321

-

-

-

-

-

The relationship of the inputs vs. output variables are analysed with the Minitab17 software. First, second and
third order regression models are framed and compared for the statistical significance and the statistical values
of the equations are tabulated in Table 3.3.

Table 3.3 Regression model comparison for Surface roughness
Regression

S

R-sq

R-sq

R-sq (pred)

Durbin - Watson

First order

0.02051

90.77%

87.35%

1.46435

Second order

0.02105

92.81%

89.56%
(adj)
89.01%

81.38%

1.63960

Third order

0.010991

98.85%

97.00%

90.57%

2.58458

Third order regression R - sq values are the best than the first and second order regressions. While interpreting
the Durbin Watson values, of the third order regression is above 2 which indicate that the negative
autocorrelation. Durbin Watson value in the second order equations are lies between 1to 2 which indicates that
there is positive auto correlation between the predictors. Also the second order equation indicates that the
predictors (input variables) explain 92.81% of the variance in the output variables. The adjusted R - sq values
are close to the R - sq values which accounts for the number of predictors in the regression model. As both the
values together reveal that the model fits the data significantly. Finally the second order equation is preferred for
the examination and optimizing the parameters. Some set of values are generated with this regression equation.
The residual plots on the statistical analysis for the output parameter surface roughness are shown in Fig. 3.1.
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Figure 3.1 Residual plots of surface roughness
The framed second order regression equations through the Minitab17 for the surface roughness in terms of
speed, feed and depth of cut combination are
Surface Roughness, “Ra = (0.331) – (0.000148*Speed) + (0.79*Feed) – (1.16*Depth of cut) –
(0.000001*Speed^2) – (4.0*Feed^2) + (5.56*Depth of cut^2) + (0.00100*Speed*Feed) + (2.40*Feed*Depth of
cut) + (0.00147*Speed*Depth of cut)”
(3.1)
By analyzing the coefficients of each input parameters the feed is contributing more influence on the surface
roughness comparing to the other two input variables.

IV. OPTIMIZATION METHODOLOGIES ADOPTED
The primary objective of this attempt is to investigate the intensity of the impact of the input parameters on the
surface roughness of the product and to forecast the optimal combination of the variables to attain the required
level of output. For that the optimisation technique selected is Particle Swarm optimisation which is one among
the popular algorithms being applied by many researchers. Initially the PSO algorithm is trained with the
experimented data in MATLAB programming by random selection of the input for data training with the
Gradient Descent with Momentum and Adaptive Learning. The mean squared error (MSE) is the indicator of the
simulation performance. The initial iteration was taken as 5000 turns and the outcome of the computation is
converged with 0.002767 mean error value. While increasing the number of iterations step by step and
evaluated, it is noticed that the employed PSO algorithm attains a steady rate of mean error as 0.000638 which
shows 76.9 % improvement at 50000 turn’s iterations. Instead of taking the values at random, the simulation
programme was scheduled to take the regression equation relationship as input selection with the equated steps
and allowed to compile. The net outcome was found to be improved further with convergence of mean error
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value is 0.000361 which projects the enhanced results. Further to advance the simulation, the input values of the
surface roughness through experimented data are replaced with the values computed through regression
equation. On performing the simulation with these changes the results are found to be further tuned to the mean
error reduction (final mean error value is 0.00031). The pictorial representation of the newly proposed method is
shown in Fig. 4.1. The mean error comparison between each pahase of the method is focuesd through the Table
4.1.

Regression
Modeling
Particle Swarm
Optimization

Experimental
data

Simulated
Results

Regression
values

Figure 4.1 Block diagram of Hybridization of Regression in PSO Algorithm
Table 4.1 Mean error comparison

Description

PSO with Experimental

PSO with Regression

PSO with Regression

data

Formula

values as input

Iterations
Mean error value

5000

50000

50000

50000

0.0027671

0.0006388

0.000361

0.00031

The step values given as input for simulation are as Speed = (265:17.5:440); Feed = (0.06:0.006:0.12); and
Depth of cut = (0.10:0.01:0.20). The simulated results through the method adopted are marked in the Table 4.2
and Table 4.3 for combination of speed, feed and depth of cut marked respectively.
Table 4.2 Iterated values of Ra for S 265 m / min, F 0.60 – 0.120 mm / rev and DOC 0.10 – 0.20 mm

Speed, 265 m /min
F

0.60

0.66

0.72

0.78

0.84

0.90

0.96

0.102

0.108

0.114

0.120

DOC

Ra

Ra

Ra

Ra

Ra

Ra

Ra

Ra

Ra

Ra

Ra

0.10

0.310

0.310

0.311

0.313

0.313

0.318

0.319

0.325

0.328

0.333

0.337

0.11

0.304

0.306

0.309

0.309

0.313

0.315

0.361

0.351

0.341

0.336

0.341

0.12

0.322

0.306

0.349

0.330

0.306

0.276

0.318

0.320

0.327

0.332

0.340

0.13

0.298

0.312

0.309

0.313

0.315

0.364

0.364

0.364

0.358

0.344

0.321

0.14

0.341

0.319

0.315

0.316

0.320

0.322

0.326

0.334

0.338

0.346

0.354

0.15

0.328

0.327

0.329

0.329

0.331

0.332

0.338

0.343

0.348

0.355

0.363

0.16

0.343

0.341

0.340

0.342

0.340

0.344

0.350

0.355

0.360

0.370

0.381

0.17

0.358

0.354

0.355

0.354

0.358

0.364

0.368

0.375

0.383

0.438

0.435

0.18

0.434

0.375

0.376

0.376

0.380

0.382

0.385

0.452

0.447

0.438

0.425

0.19

0.431

0.436

0.441

0.446

0.450

0.454

0.458

0.461

0.463

0.465

0.460

0.20

0.429

0.435

0.441

0.446

0.451

0.455

0.460

0.465

0.471

0.475

0.476
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Table 4.3 Iterated values of Ra for S 282.5 m / min, F 0.60 – 0.120 mm / rev and DOC 0.10 – 0.20 mm
Speed, 282.5 m /min
0.60

0.66

0.72

0.78

0.84

0.90

0.96

0.102

0.108

0.114

0.120

DOC

Ra

Ra

Ra

Ra

Ra

Ra

Ra

Ra

Ra

Ra

Ra

0.10

0.311

0.313

0.318

0.316

0.320

0.323

0.325

0.332

0.332

0.338

0.341

0.11

0.309

0.314

0.314

0.317

0.367

0.356

0.346

0.336

0.330

0.338

0.361

0.12

0.311

0.351

0.333

0.312

0.285

0.319

0.325

0.328

0.332

0.334

0.341

0.13

0.353

0.315

0.315

0.361

0.353

0.348

0.347

0.346

0.340

0.320

0.348

0.14

0.338

0.324

0.323

0.326

0.324

0.331

0.331

0.337

0.342

0.390

0.318

0.15

0.333

0.329

0.331

0.334

0.333

0.339

0.343

0.344

0.350

0.356

0.364

0.16

0.341

0.344

0.345

0.341

0.345

0.349

0.351

0.356

0.363

0.371

0.378

0.17

0.358

0.358

0.357

0.356

0.358

0.364

0.369

0.374

0.429

0.427

0.457

0.18

0.428

0.432

0.372

0.373

0.375

0.382

0.443

0.437

0.422

0.401

0.411

0.19

0.427

0.432

0.437

0.441

0.445

0.448

0.450

0.451

0.452

0.448

0.433

0.20

0.427

0.432

0.437

0.441

0.445

0.449

0.453

0.458

0.460

0.459

0.454

F

The graphical representation of the surface roughness with respect to the speed 265 m / min for all combination
of depth of cut and feed of 0.60 mm / rev to 0.78 mm/ rev are shown in the Fig. 4.2.
Speed 265 m / min, Feed 0.60 mm / rev.

Speed 265 m / min, Feed 0.66 mm / rev.
0.44

Surface Roughness

Surface Roughness

0.44
0.42
0.40
0.38
0.36
0.34
0.32
0.30

0.42
0.40
0.38
0.36
0.34
0.32
0.30

0.10

0.12

0.14

0.16

0.18

0.20

0.10

0.12

Depth of cut

0.16

0.18

0.20

Depth of cut

Speed 265 m / min, Feed 0.78 mm / rev.

Speed 265 m / min, Feed 0.72 mm / rev.
0.46

0.44
0.42

Surface Roughness

Surface Roughness

0.14

0.40
0.38
0.36
0.34
0.32

0.44
0.42
0.40
0.38
0.36
0.34
0.32
0.30

0.30
0.10

0.12

0.14

0.16

Depth of cut

0.18

0.20

0.10

0.12

0.14

0.16

0.18

0.20

Depth of cut

Fig. 4.2 Surface roughness for the speed 265 m .min, feed 0.60 – 0.78 mm / rev for all combination of depth of cut
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V. RESULTS AND CONCLUSIONS
Second order regression relationship is found to be fit with statistical significance. Feed is most contributing
input parameter which influences the surface roughness values highly comparing to the other two input
variables. PSO algorithm hybridization with regression relationship and regression computed values as input
converges with minimum mean error. The optimised result for both the cases in individual simulation is
tabulated in the following Table 5.1.
Table 5.1 Optimised results
Case No

S

F

DOC

Optimised Ra

Case1

440

0.066

0.10

0.255

Case 2

440

0.066

0.10

0.251

Case 1 represents the regression relationship hybridization while case 2 represents the regression compute value
taken as input in the hybridization. The proposed hybridization method may be considered for future references
while compiling the optimisation of parameters in other process also. Manufacturers may use this as a
referenceset for their processing in order to select the optimal parameter combination according to the required
surface finish value to avoid the rework and part rejection. The analysis can be extended to find out the tool
wear, material removal rate, machining time, power consumption etc.

VI. RECOMMENDATIONS
The computed values of the regression relationship equations need to be examined and ensured for statistical
significance in all aspects while assigning as the input values for compiling. By selecting the steps value much
closer leads to get smoother curve fittings for references. the present graphical values may be taken as a ready
reckoner by the manufacturers for processing the parts. Attempts may be exercised with other familiar accepted
optimisation algorithms.

REFERENCES
[1] P V S. Suresh, K. Venkatehwara Rao and S G. Desmukh, A genetic algorithmic approach for optimization of

the surface roughness prediction model, International Journal of Machine Tools Manufacturing, 42, 2002,
675-680.
[2] A.Mital, M. Mehta, Surface roughness prediction models for fine turning, Int. J. Prod. Res, 26 (12), 1988,

1861-1876.
[3] M.A. El-Baradie, Surface roughness model for turning grey cast iron (154 BHN), Proceedings of the

Institution of Mechanical Engineering, Part B, J. Eng. Manufac, 207 (B1), 1993, 43-54.
[4] El-Sonbaty and A.A. Megahed, On the prediction of surface roughness in turning using artificial neural

networks, Proceedings of the 7th Cairo University International ADP Conference, Cairo, Egypt, 2000, 455.
[5] M. Hasegawa, A. Seireg and R A. Lindberg, Surface roughness model for turning, Tribology Int, 9, 1976,

285-289.
[6] Y. Sahin and A R. Motorcu, Surface roughness model for machining mild steel with coated carbide tool,

307 | P a g e

Mater Design, 26, 2005, 321-326.
[7] Y. Sahin and A R. Motorcu, Surface roughness model in machining hardened steel with cubic boron nitride

cutting tool, Int J Refract Met Hard Mater, 26, 2008, 84-90.
[8] G. Petropoulos, F. Mata and J. Paulo Davim, Statistical study of surface roughness in turning of peek

composites, Materials and Design, 29, 2008, 218-223.
[9] W. Grzesik and T. Wanat T, Surface finish generated in hard turning of quenched alloy steel parts using

conventional and wiper ceramic inserts, Int J Mach Tools Manuf, 46, 2006, 1988-1995.
[10] W S. Lin, B Y. Lee and C L. Wu, Modeling the surface roughness and cutting force for turning, J Mater

Process Technol, 108, 2001, 286-293.
[11] A V. Gopal and P V. Rao, Selection of optimum conditions for maximum material removal rate with surface

finish and damage as constraints in SiC grinding, Int J Mach Tools Manuf, 43, 2003, 1327-1336.
[12] Nikolaos, Galanis, E. Dimitrios and Manolakos, Surface roughness prediction in turning of femoral head, Int

J Adv Manuf Technol, 51, 2010, 79-86.
[13] H. Singh and P. Kumar, Optimizing multi-machining characteristics through Taguchi’s approach and utility

concept, Int. Jour. of MTM, 17, 2006, 36-45.
[14] J S. Agapiou, Design characteristics of new types of drill and evaluation of their performance drilling cast

iron. I. Drill with four major cutting edges, Int J Mach Tools Manuf, 33, 1993, 321-341.
[15] T. Oezel and Y. Karpat, Predictive modeling of surface roughness and tool wear in hard turning using

regression and neural networks, Int J Mach Tools Manuf, 45, 2005, 467-479.
[16] Emad Ellbeltagi, Tarek Hegazy and Donald Grierson, Comparison among five evolutionary – based

optimization algorithms, International Journal of Advanced Engineering Informatics, 19, 2005, 43-53.
[17] R. Saravanan, R. Sivasankar, P. Asokan. K. Vijayakumar and G. Prabhaharan, Optimization of cutting

conditions during continuous finished profile machining using non-traditional techniques, International
Journal of Advanced Manufacturing Technology, 26 (9), 2005, 1123-1128.
[18] B. Denkena, D. Boehnke, C. Spille and R Dragon, In-process information storage on surfaces by turning

operations, CIRP Annals - Manufacturing Technology, 57, 2008, 85-88.
[19] V. Achala, Dassanayake

and C Steve Suh, On nonlinear cutting response and tool chatter in turning

operation, Communications in Nonlinear Science and Numerical Simulation, 13, 2008, 979-1001.

308 | P a g e

INTERRELATION BETWEEN CULTURE AND
ADVERTISING ART
Dr. Rishika sharma
Dept. of Animation & Multimedia, BIT, Jaipur campus, Mesra ,Ranchi.(India)

ABSTRACT
Advertisements are one aspect of mass communication and are influenced by culture as much as the
programming or stories that they are enveloped in. In the advertising industry specifically , there is a debate
whether advertisements are reflection of culture. The purpose of the study is to present an overview of
relationship between cultural dimensions and Advertising.
Advertising and culture are closely related and cannot be easily separated: culture provide sources of content
for Advertisements. All contents are derived from culture , including entertainment, news , education, family,
business . Advertising shapes are cultural values on universal platform and The other side is also true; the
cultural values shape up our advertising. In fact , both interact with each other. I assess the case for the
Advertising art as a positive force in our society by looking it’s cultural aspects including universal culture , life
style etc.

Keywords - advertisements, culture , life style , society ,universal platform .

I.Introduction
The phenomenon of Advertising has long been a topic of research in several disciplines. One area that has
attracted a great deal of consideration in several disciplines during the last two decades is the analysis of mass
media advertising content to gain insights into how cultural factors affect advertising strategies and expressions;
how cultural values, norms and stereotypes are reflected in advertising; how advertising creates meanings and
affects the audience and the larger society over time. Art is a part of culture of any society that is always
proceeded as tradition by society and thus art is immortal.1 It has various forms and Advertising Art is one of
them.
The value of Arts and culture to society has long been debated. We know that Arts and culture play an important
role in promoting social and economic goals through local regeneration, attracting tourists, the development of
talent and innovation, improving health and wellbeing, and delivering essential services. These benefits are
„instrumental‟ because art and culture can be a means to achieve ends beyond the immediate intrinsic experience
and value of the art itself. However, we are conscious that there are intrinsic benefits of arts and culture
experiences, such as aesthetic pleasure, which are seen as private and personal. These intrinsic benefits to an
individual spillover to „instrumental‟ impacts: „These intrinsic effects enrich individual lives, but they also have
a public spillover component in that they cultivate the kinds of citizens desired in a pluralistic society. These are
the social bonds created among individuals when they share their arts experiences through reflection and
discourse, and the expression of common values and community identity through artworks commemorating
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events significant to a nation‟s (or people‟s) experience.‟ (McCarthy et al, 2004, The Gifts of the Muse:
Reframing the Debate about the Value of the Arts) 2

II. LITERATURE REVIEW
Vakratsas et. al, (1999),3 by reviewing two hundred and fifty journal articles and books gives certain insights
about how advertising affects the consumer. They suggest that the hierarchy of effects is deeply flawed and
propose that advertising effects should be studied in a space with affect, cognition and experience as the three
dimensions that is determined by the context, which reflects goal diversity of advertising, product category,
competition and other aspects of mix, stage of PLC and target market. They cite the latest developments in
neuroscience research pointing out that the brain processes information in a parallel fashion and that consumer
engage in cognition and affect simultaneously and 40 interactively. As there is parallel processing of
information and stage-by-stage information processing cannot take place.
Indian advertising industry has been evolving at a rapid pace over the past few years due to the proliferation of
means of communication and the emergence of new distribution channels. Indian advertising industry is being
reshaped by regulatory and technological changes spanning various media platforms- radio, TV, Internet, print
and outdoor. (Rocsearch, 2006).4 Advertising has been found to lead to general behavioral changes, even when
that behaviour has nothing to do with the product that is advertised. Advertising often shifts the relative
importance of consumer values (Feather,1990).5
Advertising, a traditionally high-profile management function since World War II (Tansey and Hyman, 1993)
perpetuates a paradox. (Shao,1993) and (Shao and Hill,1994) analyzed advertising agency attitudes regarding
various issues, including the legal restrictions of advertising of "sensitive" products, which can be controversial
for the agency that handles the account. The products/services discussed in these studies were cigarettes,
alcohol, condoms, female hygiene products, female undergarments, male undergarments, sexual diseases (eg.
STD's, AIDS), and pharmaceutical goods. On the one hand, it is commonly touted by business and the academy
as a major economic, social and competitive force in post-world war economies to inform consumers about
available products and help guide them in the buying process (Pratt and James, 1994). 6
Skepticism about advertising could be reduced through strong advertising regulations which is need of the hour
Indian context(Calfee& Ringold,1994). Advertising ethics has sustained itself as a towering lightning rod for
controversy; perhaps, because it is the most visible business tool today, exposing the public to thousands of
messages each day, which are sometimes more than questionable (Treise, 1994). 7 As the amount of advertising
increases, it would appear that there has been an increase in the amount of controversial advertising shown in
various media. Some of reasons for this include that society has become more complex, increased awareness of
the harmful effects of some products and as agencies try to become more creative to "cut through the clutter" to
gain attention and brand awareness (Waller,1999) 8 . However it was also argued that advertising was a western
concept which slowly crept into all parts of the world and brought various affects on lifestyle, opinion and
values of the people (Stearn, 2001).9
Several studies have also obtained a relationship between self reported exposure to advertising and the
endorsement of materialism which affects consumer values (Paek and Pan,2004). 10 In addition, advertising often
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gives idealized images of people, which leads to uncertainty in the eyes of the viewer as well as negative health
effects (e.g. bulimia or anorexia) whenever such artificial images set up implausible standards of living beyond
reach of regular population ( Elliott and Elliott, 2005). 11
It is found that younger consumers have more positive beliefs and attitudes toward advertising and those with
higher levels of education tend to have more positive attitudes and beliefs. Initiative Media and BBC World
(2002) conducted a study on consumers‟ attitudes towards advertising in India and its relevance to media. They
found that positive attitude towards advertising is more prevalent amongst women, middle and lower social
class (Waller, 2005)12
Advertising is the medium that conveys an organization‟s communications about its offerings to the market
available for a sale, and hence, it possesses the innate ability to influence the consumer. In all fairness,
advertising tries to create a positive attitude towards the brand, the respective offering, and the organization. It
carries the message of the product, service and image characteristics of the company to the consumer.
Collectively, advertisers should adhere to a code of moral and professional ethics when executing their functions
(Coyne and Traflet, 2008).13
O Barr (2008)14 points out that after liberalization of Indian economy in 1991,consumerism raised after
multinational corporations (MNCs) entered in the social cultural fabric of India. Rising consumerism in India in
many great aspects of economical, social, moral as well as personal usefulness emerged, and this point the
country needs to review advertising strategy.
Advertising is the life blood of all business organization, without which the products or services cannot flow to
the distributors or sellers, and on to the consumers or users. There have been increasing efforts to protect the
public interest by regulating the content and the reach of advertising (Devi, Kanchana and Sebastina, 2010)15.
Advertising is considered as a source of information for all types of sectors like economy, social and other
factors in the marketing world (Cohan, 2001). 16

III.CULTURE
Culture is derived from Latin word “Cultura” meaning “cultivation” and was first used by Romans; however
Germans practiced sociological meanings of culture two hundred years ago under the name of “kulturgeschichte” (Burke, 2008). Sir Edward Burnett Taylor, an English anthropologist in 1871 gave one of the earliest
definitions of culture, which is used today as well. He defined cultures as; “Complex whole which includes
knowledge, beliefs, art, morals, law, Customs and any other capabilities and habits acquired by man as member
of society (Taylor & Samovar: 2009, p 9). The definition by Taylor is accepted and applicable now a day as well
and it is quite broad as it includes “any other capabilities and habits”. Cultures differ from each other on basis of
beliefs and values. Different cultures have different values and values which are important in one culture (group
of people) may not be as important in another culture. So cultures affect the marketing behavior and urge the
business organizations to promote their products and services according the certain/specific culture for
promotion of products and services (Jain, 1993) Jens Allwood provide very simple and effective definition of
culture as, “culture refers to all the characteristics common particular group of people that are learned and not
given by the people” (Allwood: 1985).According to Jens Allwood a culture has four dimensions i.e. Patterns of
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thoughts, behaviors, artifacts and nature. Another definition of culture by Hofstede is; “…the collective
programming of the mind which distinguishes the members of one group or category of people from others.”
(Hofstede, 2005:4) It is social environment through which culture is learned and derived rather than inheritance
and genes. Each culture has different coding of mind depending upon group of people which belong to that
specific culture and the coding levels differentiate according to different cultures. For example each culture has
different gender roles, social class, dressing/dressing by profession, habits of eating. A culture can be identified
as “corporate culture”, “national culture” or “age culture”. However this research is based on national level of
culture. (Hofstede, 2003: Mooij, 1998)17.

IV.CULTURE AND ADVERTISING
How communication works and how advertising works is culture-bound. In one culture, advertising is
persuasive by nature; in another, it is meant to build trust between companies and consumers. Thus, models of
one culture cannot be projected to other cultures. The basic difference is between communication styles.
Different verbal and nonverbal communication styles can be recognized in both interpersonal and mass
communication, and culture clusters can be defined where one or other style prevails. This is related to the way
people process information. For some, pictures contain more information than words; for others, the only way to
convey meaning is verbal. People look at how advertising works from the perspective of their own culture,
which may indeed be very different from the perspective of their counterparts in other cultures. 18 Therefore,
understanding of the local culture is very important if advertising has to work effectively.
Although the phenomenon of advertising has been studied for several decades,. In recent years, the study of
cultural advertising has become a subject of increasing importance because of several important positive cultural
developments:

4.1.Cultural universalism
Universalism may refer to current reality when it constitutes some kind of universalist interpretation of reality,
or to the future when it is a project of organizing new civilizational order. Consequently, we have two
approaches: realistic and ideological (idealistic). Realistic approach indicates so-called generalities, which are
the elements constituting currently and really existing universal civilization. What may be understood by
generalities is the form of human activity manifesting itself in many cultures (science, technology, art, sport) or
values uniting the whole mankind (love, truth, human work, universal human rights, basic ethical rules).
Realistic universalism may also have philosophical background indicating ontological messages, supporting the
existence of universal human community, universal culture, history and civilization. Idealistic universalism is at
most the desire or postulate of building common community connecting people from various cultural circles,
nations and ethnic groups

19

. Global media is spreading this universalism through Advertising art. Media guru

McLuhan is known for coining the expression "the medium is the message" and the term global village, and for
predicting the World Wide Web almost thirty years before it was invented20 and now, international mass
communication system has proved this term-“Universalism” actually. Where we can see various countries and
their cultural interdependency along with economic ,political and social coordination. Today, media and various
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techniques of communication has crossed the geographical barriers and exchanging the information throughout
the world and advertising is playing an important role in this media world. Two new channels has started in past
2 decades- Cable T.V. and internet.
Advertising has 3 major parts-Advertiser, Ad-agency and Media. Ad agencies associates various multinational
companies on a common universal platform for global consumers with the help of marketing and Advertising.
A common consumer behavior is developing on universal platform because of growing international marketing
and advertising. 524.5billion us dollars is spent on advertising in 2016 worldwide, which is suppose to reach
547.37billion by the end of this year(2017).21
Eonomic and cultural development is growing up because of rapid growth of advertising . Same products and
their common advertisements are broadcasted on a common universal platform, which has caused a universal
culture22 . Here ,we are taking the term universalism as common communication among various cultures of the
world23 but usually there are different peoples of various cultures in various countries ,those have their own
thoughts ,beliefs ,religion, language and behavior. Then ,how does common communication reach to them and
how do they take this, it all depends on above features of a particular culture.
This is the only reason that multinational companies use global brands and for them they use common marketing
strategies. Global brand means- same name, presentation and same creative strategies used in all over the
world24. Coca-cola is the best example of the product of global brand. Revlon, IBM, Apple, Marlboro, ,BMW,
Mc Donald ,Rolex etc. are the companies uses global brand.
Do Addidas, Amazon ,Colgate Palmolive co., Henkel, Honda motor co. ,Hundai motor co. ,Johnson & Johnson ,
Kellogg‟s co. , L‟Oreal, LG electronics , Microsoft corp. , Nestle , Nike, Nissan motor co., Renault , Unilever,
Tata motors , Volkswagen, Vodaphone group are the few world‟s largest advertisers(2016)25.
Multinational companies follow the same advertising standard to all market domains (universally) ,which
follow the concept that ; though different countries has different cultures but they have common desires and
needs on human background and marketing and advertising is flourishing on these backgrounds and thus the
common products and their same advertisings are developing the universalism on global platform26.

4.2.Advertising as a tool of cultural education
Culture is a basic part of human nature. It also determines a person‟s wants and behavior. Culture is learned .
there is a socialization of a child right from the time it comes in to the world. The child acquires a basic set of
values ,perceptions ,preferences and behavior. The socialization is done through the institution of family,
school, church ,friends etc. Advertising shapes are cultural values and the other side is also true; the cultural
values shape up our advertising. In fact ,both inter-act with each other.
We have several cultural values as Indian. We want to be successful. We want to be efficient . we are oriented
towards our family. For the sake of our family, we can postpone our own gratification. We like to be youthful
etc. Indian advertising ask us to save for the marriage of our daughter or for the education of our child . we are
other centered, and not self centered. So, the advertisements reflect these cultural values of ours . besides, there
are advertisements for the well-being of the family, for the betterment of a child, for a gift to loved one etc.
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We as a cultural group ,prefer advertisements of products like incense sticks(agarbatti), bindi(shilpa),
kajal(lakme), ornaments( tribhuvandas bhimji) , shaloos (marriage sarees),bidies(smoking device), for fun
(thums-up), hospitality(rasana), health (chyavanprash), long hair(keokarpin, parachute), complexion( vico
turmeric). So the advertisement we see are steeped into our cultural ethos.
But at the same time, some advertisements makes us receptive to the denim and pop culture. We change our
cultural values under the influence of these advertisements. But core cultural values are not affected much by
the advertising . it does affect the subsidiary cultural values27. But this is sure that through these advertisements
we informed about new ways to make our culture better and get introduced to other cultures also when we see
advertisements of global brands .for e.g. When we see the advertisement of Mc-Donald that time we also see
their restaurants ,their interiors, building construction, their attire etc. .Thus advertisements educate us about
cross cultures on global platform.

4.3.Improvement in life style
Advertising has a lasting impact on the life styles and values of society because it receives wide publicity and
influences the buying habits of people , who make the life style and values of society .Buying behavior is widely
influenced by advertising. This behavior is one of the sensual component of life style and the values of society.
If the buying behavior performs a negative role, the values of the society would be in jeopardy . The society
observes changes in the traditional values. The accepted norms and design of society are changed and new
norms and patterns of behavior are established. On the other hand, if the buying behavior is positively
influenced by advertising, the values of the society are influenced accordingly .
Advertising has a wide impact on consumer behavior which influences the nature of culture and the values of
society. Literature, dance , drama, language ,religion ,costumes , birth and marriage celebrations, dress, home
,school and movements in society are greatly influenced by advertising . Advertising encourages increased
consumption and production of good products. Like the advertisement of lifebuoy boost us up to wash our
hands before meal. Toothpaste ads educated us to brush our teeth twice in a day to keep them healthy . On the
reverse side, its philosophical acceptance has induced self satisfaction. Children are becoming more
consumption conscious and materialistic .They discard the all traditions and adopt modern style of living. The
economically background want to increase their consumption needs. Not getting the required quantity, they
resort to some immoral activities and discard the values of life. The advantages of advertising have been
converted into dissatisfaction into society .However, the positive attitude of the advertising may confirm the
social values and encourage or sustain the existing values of society28. It is also true ,however, that advertising
is used to promote “ back to nature” items such as natural foods ,wood stoves, camping equipments and denimall representing a rejection of the materialism of the establishment29.

4.4. In recent years, there has been an increasing interest over the issue of how advertising reflects, reinforces
and affects cultural values of its target audience.
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4.5. As the integration of the world economy has increased significantly in recent years and as nations of the
world have become increasingly economically interdependent through international trade, diverse people and
cultures are coming into contact through interpersonal interaction as well as advertising and other media images
and messages. In an increasingly global economic environment, international trade has achieved phenomenal
growth resulting in increased international mass media advertising across diverse cultures.

4.6.The "cultural imperialism" issue has attracted a great deal of attention over the impact of western advertising
and other media products on the cultures of developing nations. Cross-cultural analysis of advertising can
identify specific differences and similarities in advertising strategies, expressions, and manifest cultural values,
norms and stereotypes of the target audience and the larger culture. Such findings may be used to address the
question of whether the same strategies and expressions can be used in international advertising, and whether
the values, attitudes, desires and tastes of consumers around the world are converging.

V. LIMITATIONS
The unique features of Indian market which call for special attention and thus, subsequent changes in the
application of international marketing concepts are as follows:
5.1 Cultural Outlook: The Indian consumer values old customs and tradition. Basic cultural values have not yet
faded in India. Buying decisions are highly influenced by social customs, traditions and beliefs in the rural
markets.
5.2. Literacy Rate: The literacy rate is low in India. This comes in way of the marketer in promoting the
product. Advertising is very expensive making it difficult to communicate with the target audience.
5.3.Lack of Proper Communication and infrastructure facilities: Nearly fifty percent of the villages in the
country do not have all weather roads. The Infrastructure Facilities like roads, warehouses, communication
system, financial facilities are inadequate in rural areas making physical distribution becomes costly.
5.4.Many Languages and Dialects: The number of languages and dialects vary widely from state to state region
to region and probably from district to district. Even though the numbers of recognized languages are only 16,
the dialects are estimated to be around 850.
5.5.Low Per Capita Income: Even though about 33-35% of gross domestic product is generated in the rural
areas it is shared by 74% of the population.30

VI. CONCLUSION
Advertising is part of the glue that holds our culture together. It allows us to share a common experience in a
landscape populated (for better or worse) by brands, images, logos, and even silly jingles. . Advertising shapes
are cultural values and The other side is also true; the cultural values shape up our advertising. In fact ,both
inter-act with each other. I assess the case for the advertising as a positive force in our society by looking its
cultural aspects.
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ABSTRACT
Smart devices play major role in electronic payments transaction. Smart phones have gone beyond the call of
duty, as businesses and banks are now leveraging the Internet of Things (IoT ) to expand their reach and offer a
fast and convenient service to consumers. The mobile payments reduce the cost of traditional payments
transaction but face a severe problem of security threats. The process of mobile payments system used the
internet and communication medium which can be compromised with security attacks resulting into finical
frauds and many illegal behaviors over the payments. In this paper we present the review of mobile payments
system using secured communication and transaction system. The capabilities and limitations of mobile devices
introduce some challenges for designing effective and efﬁcient authentication mechanisms.

Keywords :- Cryptography, Key Management, Mobile Agents, Payment Security, QR code.

I. INTRODUCTION
Due to recent advancements in technology, there is a rapid increase in use of mobile devices for making
payment transactions. Security of private data stored on the smart phone has become increasingly important as
more and more users and businesses use smart phones not only for the purpose of communication but also as a
means of planning and organizing their work and private life [1,2 ]. Smart phones are the most picked target of
attacks. These attacks exploit weaknesses related to smart phones that can come from means of communication
like SMS, MMS, Wi-Fi networks, and GSM. These attacks also exploit software vulnerabilities from both the
web browser and operating system. Also weak knowledge of average mobile user gives a scope to malicious
software. Different security counter-measures are being developed and applied to smart phones, from security in
different layers of software to the dissemination of information to end users. There are good practices to be
observed at all levels, from design to use, through the development of operating systems, software layers, and
downloadable apps [3]. Several implementations have emerged as the key methods to use a cellular phone in
remote network authentication. The following Fig.1 gives the various steps involved in a mobile payment
system.
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Figure.1 architecture of mobile payment system

1.1 Mobile Agents
A mobile agent is a combination of a computer software and data which is able to migrate from one system to
another freely and also persist its execution on the destination computer. It is therefore a process that can
freightage its state from one environment to another. Mobile agents can be of two types depending upon their
migration path. They are of autonomous nature and therefore are suitable for developing mobile application as
they use less of network bandwidth compared to RPI or RMI (Java) and can display better response time. After
arriving at the destination the mobile agent responds faster. Use of mobile agents have several advantages like
computational bundles , simultaneous processing, dynamic adaptation, tolerance for new faults, easy/flexible
maintenance and reduction in compilation time. An agent is therefore a simple building block for design of
multi agent systems. A new computing paradigm is exhibited by the mobile agent technology where in a
program delays its execution on the host computer and transfers itself to other agent enabled host on the same
network and continue its execution on this new host. However there are many security issues faced by the
developers of mobile agent. The main threat related to mobile agents system is security especially when there is
a need to deal with soft/digital cash. [4]

1.2 Payment Protocols
A. SET (Secure Electronic Transaction)
It is a security protocol that facilitates users to apply the alive credit/debit card payment infrastructure on the
internet in a secure manner. For all the parties involved a secure communication channel is provided. It also
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caters authentication by the use of digital certificates. This process ensures confidentiality. The set model is
explained in Fig.2.

figure.2 SET model

There are 6 key players in an electronic transaction:
Cardholder: He is the sanctioned owner of a payment card such as MasterCard or Visa that is provided by a
issuer .
Issuer: The financial institution that provides a payment card to the cardholder, and is eventually accountable for
the payment of the cardholder’s debt.
Merchant: A person or an organization who wishes to provide goods and services to the cardholder using
electronic means.
Acquirer: This financial institution is related to the merchants for processing payments cards authorizations and
payments. It also provides electronic funds transfer to the merchant account.
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Payment Gateway: It acts as an interface between SET and existing card payment network.
An attractive aspect of this process is the use of dual signature (represented in Fig.3) which certifies that the
merchant and the payment gateway access only the information that they require, and this eventually protects
the card details of the cardholder.

figure.3 dual signature
Despite of its benefits SET has restrictions as well, it does not prohibit misuse of card details, which is although
abstracted from the merchant, by false user.

B. 3-D (Three Dimensional) SECURE
It is a protocol based on XML devised to indulge additional security layer for online card transactions. The key
approach of this protocol to link the financial authorization process with an online authentication. As the name
suggests it is based on a model of 3 domains namely, Issuer, acquirer, and interoperability. Messages are
transmitted over SSL connection with client authentication. Any cardholder who wishes to participate in a
payment transaction involving this protocol has to first enroll itself(depicted by Fig.4 ) on the issuer’s bank
enrollment server. Figure 5 shows the working diagram of 3-D
secure

321 | P a g e

1.3 One Time Password (OTP)
An OTP is a single use symmetric key that is used for encryption of all the messages in one communication
channel. They are used to dodge the drawbacks related with conventional password based authentication .Their
most important edge is that they are not vulnerable to replay attacks. Smart phones collect and compile an
increasing amount of sensitive information to which access must be controlled to protect the privacy of the user
and the intellectual property of the company. One such solution focuses on using cellular phone as a standalone
OTP token [5]. The phone is a computational platform to generate the OTP code. The OTP generating software,
user’s secret seed and counter value are stored in the cellular phone. In operating the token, the user activates the
software. The phone generates the OTP code. The user reads the OTP code and enters it into a PC or Internet
device for 2FA need. Once authenticated, the user is allowed to access the network. these simple mobile tokens
usually do not have any capability to resist the OTP seed (K) tracing by MITM interception or Shoulder-surfing
attacks. Moreover, it stores the secret seed and counter value however these secrecies can be exposed if the
phone is lost or stolen [6,7].
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1.4 QR (Quick Response ) Code
QR code is an optical machine readable 2-dimensional code which represents an information concealing
technique. It offers fast readability and greater storage capacity.
Blocks of squares arranged in a square grid on a white background that is read by an imaging device such as
camera and processed by using reed-solomon error correction until the image can be approximately interpreted.
Later on the required data is extracted from patterns that are presented in both horizontal and vertical
components of the image. This technique ought to be utilized to guarantee that the data is right and is gotten or
sent by confirmed gathering. In this paper, Encrypted QR Code through PKI is examined for securing data in the
portable installment framework. Securing encryption key needs trusted-outsider that has obligations to guarantee
that both sides are genuine clients [8,9 ]. The public key encryption techniques reduce the security risk of
mobile devices payments system. The public key encryption techniques provide various key authentication and
authorization process for the secured electronic transaction [10,11].

1.5 Key Generation
Key management is the set of techniques that involves generation, distribution, storage, and revoking, verifying
keys.The taxonomy of generation of keys is shown in figure 6. When there are multiple users key management
system (KMS ) has to create separate key for each user and distribute it to them If the key is crashed KMS has
to recover the key. If it is not being used then KMS has to delete the key. Key is associated with metadata.
Metadata contains information about key label, key identifier, key life cycle, cryptographic algorithm and
parameters for the key, length of the key, key usage count. Key life cycle contains various states such as
reaction, initialization, full distribution, active , inactive and termination. Figure 7 depicts the management of
key at server and client
side.

Figure.6 Taxonomy of key generation technique.
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Data Access

Figure.7 Management of keys at client and server side
1. MANAGEMENT OF KEY AT CLIENT SIDE
In this approach, data will be stored at server side in encrypted form. Client may be thin e.g. mobile phone. Keys
will be maintained at phone user and desktop side. Usually this approach is taken in Homomorphism
cryptographic technique. Operations are done on encrypted data at server side [9,12].
2. KEY MANAGEMENT AT SERVER SIDE
In this approach, keys are maintained at server side. If the key is lost, customer is unable to read data which is
present at server. Data is stored in the encrypted form and can be only decrypted by the key in order to get it in
the original form[13].
3. MANAGEMENT OF KEY AT BOTH SIDES
In this technique, key is divided into two parts. One part is stored at user side and other part is stored at the
server side. If both parts are combined together, it is possible to retrieve the data properly. Thus, data remains
secure and can be controlled by the user. Thus, solution is also scalable. Server and user do not need to maintain
complete key at server side. If part of the key is lost, data cannot be recovered[14].

1.6 Problem Formulation
The multiplication of Mobile devices, for example, Mobile phones and tablets not just gives purchasers more
decision; it additionally can possibly extend the installments to bringing new players, for example, versatile

324 | P a g e

administrators and handset makers in with the general mish-mash. Numerous installment supporters are vying
for consideration, with each gathering propelling an alternate vision for where the purchaser's electronic wallet
the confided in wellspring of certifications ought to dwell, on a card, on a telephone, or in the Cloud [13,14].
These different methodologies make new difficulties and at times can possibly set up new plans of action. The
conventional part of banks in issuing physical cards that are sent to clients could be supplanted by new classes
of middle people, for example, Trusted Service Managers (TSMs) that give over-the-air provisioning abilities to
Mobile phones. Following point consider as security risk[15,16]
1.

Inability to adjust to portable installments can put your organization at a focused hindrance.

2.

New forms make new security vulnerabilities. Over-the-air provisioning of installment qualifications and
applications, for instance, conceivably makes new assault vectors for busybodies to take and abuse client
information.

3.

Attackers can take and abuse information, prompting excruciating revelations, antagonistic reputation, and
fines.

4.

Failure to see precisely where and how delicate record information is put away and transmitted can keep
associations from plainly characterizing and executing information security arrangements.

5.

Rising exchange volumes can prompt execution bottlenecks as wasteful handling limits limit and corrupts
the client encounter [16].

6.

Overly awkward and expensive security plans can thwart an association's capacity to adjust rapidly to new
open doors or to scale its business procedures to take care of rising administration demand[17].]

II. LITERATURE SURVEY RELATED WORK
Title

Approach and Result

Authentication in mobile cloud

The results of the evaluation show that some important factors such as user

computing: A survey[1]

preferences, mobility, het-erogeneity, mobile device characteristics, and
MCC-friendliness are highly critical to be considered when designing the
future authentication mechanisms for MCC. It is also suggest that the most
appropriate authentication method in MCC would be hybrid adaptive methods
with varied degrees of ﬁdelity that can be adopted depending on user location,
Internet connectivity, native resource level, and remote resource proximity.

Smartphone Base D Secure Color

This paper discusses a two-phase scheme for transferring message between

Qr Code Using Visible Light

two smart phones. Finally, they can get their resultant graph by means of

Communication[2]

frame decoding rate.

Authentication in mobile cloud

This paper presents an authentication mechanism in mobile cloud computing

computing by combining the two

with combining the two-factor authentication and one time dynamic password

factor Authentication and one

called OTP token that suitable for mobile device. As they have shown a

time password token[3].

strong authentication system and well resist against seed tracing, MITM-seed
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tracing and shoulder surfing attacks.

Bring Your Own Device For

To enable the authentication of users by using their personal devices, the

Authentication (BYOD4A) – The

authentication system needs to be designed to be flexible. Ideally the system

Xign–System[5]

does not depend on passwords, as the problems regarding that type of
authentication are well-known. Most passwords are either easy to guess or, if
password policies are in effect, not easy to remember. Systems that are not
easy to use, typically won’t be used as frequent as their easier, maybe more
unsafe counterparts.

UbiKiMa:

Ubiquitous

authentication
smartphone,

This paper discusses that a working prototype needs to be stream-lined and

using

a

tested. Then, actual deployment needs to be encouraged. This step will focus

migrating

from

on getting as many users as possible to adopt the smartphone app as a

strong

convenient and ubiquitously usable password manager. Parallel to that,

passwords

to

integration support for service providers in terms of API’s and proper

cryptography[6]

documentation will be developed. Finally, key management protocols need to
be developed, and secure backup strategies for key material need to be
integrated.

A Secure Operational Model for

This paper looks upon authentication, confidentiality, and integrity,

Mobile Payments[7]

nonrepudiation and privacy. The encryption and decryption processes are not
performed on mobile devices, which eliminate the problem of some mobile
devices being unable to support powerful cryptographic algorithms. The
discussed platform based on a web-services architecture is extensible,
inexpensive, and easy to configure

A Mobile Payment System With

This paper introduces a new Authentication Factor that is called by Two-

an Extra Token of Security[8]

Factors Authentication Plus, (2FA+). Mobile Payments are becoming a
feature that more and more people are using. This has resulted in more
sensitive financial data are being stored on these mobile devices.

Mobile

Payments:

Merchant’s

Perspectives[9]

This article finds two attributes with clear effects on merchants are customer
shopping experience and fragmented markets. Mobile payments will provide
benefits to merchants through customer shopping experience.

Mutual

Authentication

in

This paper addresses the issue of mutual authentication to ensure the security

Securing Mobile Payment System

of the transaction. The third party does this mutual authentication through

using Encrypted QR Code based

PKI system. Using this Public Key Infrastructure will keep the key

on Public Key Infrastructure[10]

distribution secure, ensure sender and recipient as a legitimate user and
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guarantee that the data information is confidential. This encryption system
using RSA algorithm which is trusted as strongest asymmetric encryption
system.

Augmented Reality based Smart

The work presented in this paper is focused on implementation of novel smart

City Services using Secure IoT

city service within the public transportation powered by the Augmented

Infrastructure[11]

Reality (AR) technology. . Overall system is presented with the focus on the
security aspects to be addressed within the system.

Description of the

complete end-to-end solution is presented, providing the overall system setup, user experience aspects and the security of the overall system, focusing on
the lightweight encryption used within the low-powered IoT devices.

SWEP Protocol and S-Wallet

The S-Wallet system discussed in this article uses the Android SDK based on

System - Mobile Payments using

JAVA. The main advantage of S-Wallet system compared to systems

Near Field Communications[12]

currently developed is that the integration between the S-Wallet Account, the
App and SWEP protocol provided more security and speed for the transaction
of mobile payments.

Mobile

Authentication

with

German eID[13]

The security evaluation showed, that no harmful attacks could be executed,
which means that neither the eID token nor the cryptographic keys were
compromised. It’s possible to transfer the described concept to eID solutions
of other countries as long as a sovereign service provider managing the eID
tokens is available and the processes are compliant with the law.

Secure Data Storage in Mobile

This paper has provided the description about the basics of Mobile Cloud

Cloud Computing[14]

Computing and issues associated with it. Mainly it discussed about security of
data stored in cloud and importance of data security. It also discusses a
mechanism to provide confidentiality, access control as well as integrity to
mobile users.

E-payment Security Analysis In

This paper makes use of SSL technology which is the safest mechanism being

Depth[15]

used today or another secure method. Users who see the yellow padlock at the
bottom of the browser may get a false sense of security.

Hybrid

Attribute-Based

The discussed protocol in similar in overall performance to the original
attribute-based-encryption

idea,

while

signiﬁcantly

Encryption and Re-Encryption for

ciphertext-policy

Scalable Mobile Applications in

lessening the computational and traﬃc burden on the mobile data owner.

Clouds[16]

Thus, the discussed is useful for securing mobile cloud computing with very
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large user populations.

Secure Ciphering based QR Pay

Discusses

use

of

an

innovative

mobile

paym

System for Mobile Devices[17]

ent system based on QR codes for mobile users to improve experience in
conducting mobile payment transactions. they find that information
sent/received to the Payment Gateway(PG) is not encrypted which is
susceptible to relay or spoofing attacks. So to replace this plain message
sharing with ciphered messages that use a robust secure ciphering technique
such as AES or DES algorithm.

NFC

based

mobile

payment

protocol with user anonymity[18]

This paper describes the use of Virtual Transaction Account in order to
anonymize the identity of the payer . Also time stamp is appended after each
transmission. It makes the use Diffie Hellman key exchange in order to
generate a session key .The described technique makes it impossible for
linkability of user account and valso is resistant to replay attacks

A Secure SMS Protocol for

This paper introduces a protocol in order to implement digital cash by using a

Implementing Digital

set of static and ephemeral public keys that are used to derive a fresh shared

Cash System.[19]

key for each transaction. There is use of Elliptic Curve Menezes-Qu Vanstone
(ECMQV) Key Agreement for that purpose. The proposed method provides
protection against cryptanalysis attacks at low communication cost.

Secure Mobile Payment on NFC-

This paper tries to address the issues of NFC that is loss of security and

Enabled Mobile

privacy by using the OTP to generate secret session keys that encrypt the

Phones Formally Analysed Using

customer’s data. It makes use of Hash of the PIN (HPIN) to generate the

CasperFDR.[20]

OTP. The result of the described technique is that is preserves tag’s data
privacy and also provide mutual authentication.

Design of Secure Mobile Payment

This paper focuses on preventing the tampering of transactions by adding an

System Based on

IB-signature along with the communication data in transactions, and using the

IBC.[21]

"one-time key" mechanism to encrypt the data of transactions . It describes
the use of Identity-Based Cryptography (IBC) also ensuring non-repudiation
of information.
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Secure mobile payment based on

This paper introduced an enhanced version of Set protocol to address the

Super SET protocol.[22]

security principles of integrity , confidentiality of sensitive information and
transaction atomicity. It also explains the adoption of the advanced
mechanism, the credit hierarchical system, the dispute arbitrate mechanism
and the virtual user information system.

Enhanced Mobile SET Protocol

This paper defines the use of Set protocol along with PKI for both online as

with Formal Verification.[23]

well as offline mode, also withstanding attacks like replay and impersonation.
It makes use of mobile agent technology, digital signature with message
recovery (DSMR) and elliptic curve digital signature algorithm (ECDSA)

EMV-TLS, a Secure Payment

This paper concentrates on remotely handling a EMV device from a server.

Protocol For NFC

Establishing a secure channel (i.e. TLS connection) between an EMV chip

Enabled Mobiles.[24]

and a Payment Service Provider. It explains merging of three technologies:
EMV payment applications, SSL/TLS secure channels, and Near Field
Communication radio interfaces. It defines a trustworthy remote use of a chip.

III. CONCLUSION AND FUTURE SCOPE
The mobile payment systems used various key authentication and authorization processes. For the
authentication and authorization there is use of public key infrastructure and QR code technique. The mobile
payment system also use the concept of third party payment transfer system. The third-party transfer system use
the process of cloud auditing. In the process of survey, we also studied various security threats on smart device
payment system. Some security threats such as traffic attack, fake OTP , profile updating, open wallet and many
security attacks. For the minimization of security risk QR code scanning process is used for the mobile
payments systems. In future , the use of hybrid, asymmetric cryptography technique can be helpful for securing
mobile payments.
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CONSUMER ATTITUDE TOWARDS VIRAL
MARKETING MESSAGES THROUGH SOCIA MEDIA
Parmjit Kaur
Commerce Department, D.A.V. College, Jalandhar

ABSTRACT
The aim of the present study is to focus on the evaluation of viral marketing massages through the social
networks to encouragement of the brand within the Jalandhar, Punjab. The study focuses on consumer attitudes
and reactions towards viral marketing practices in order to contribute to a better understanding of consumers'
behavior. The major findings indicate that viral marketing massages is on the rise among people due to
technology development, low cost and its immediacy in transmitting the message. All the social networks like
twitter face book, YouTube and other play indispensable role in the explorer of the viral marketing massages

I. INTRODUCTION
The concept of viral marketing is by no means new. Word-of-mouth marketing, vial’s forefather, has been
around for ages. The principle behind word-of-mouth marketing is simple, use influencers to generate peer-to
peer product recommendations or businesses. Prior to the advent of the Internet, however, this form of
marketing was too disjointed to effectively benefit most advertisers. The effect of word-of-mouth was largely
contained to specific geographic areas simply due to the lack of widespread social networks. At present, Internet
has radically changed the concept of word-of-mouth, so much so that the term “viral marketing” was coined by
venture capitalist Steve Jurvetson in 1997.

The term was used to describe Hotmail’s email practice of

appending advertising for themselves to outgoing mail from their users.
Nowadays, viral marketing communications are becoming sharply increasing in the market. Viral marketing has
grown very quickly, and has been very successful for the development of the brand of the product. However, the
study focuses on consumer attitudes and reactions towards viral marketing practices in order to contribute to a
better understanding of consumers' behavior. The major findings point that viral marketing is on the rise among
companies due to technology development, low cost and its immediacy in transmitting the message. All three
explored media of viral marketing, i.e., email, social media and audio-visual means, are of equal importance and
equal use among viral marketers and users.

II. RESEARCH METHODOLOGY
The study is based on the non probability convenience sampling method. The primary data was collected among
the people from the Jallandhar, Punjab. A total 150 questionnaires were distributed, out of which 101 were
selected to be the samples and the rest of the questionnaires had unfilled data which had been rejected. At the
last, 101 samples were takes for the study. The study was conducting in the Jan, 2017.
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Questionnaire design: The structured questionnaires were used to seek the desired response. Every question had
four to five options and respondent has provided answer as per his/her option from the provided alternatives.

III. OBJECTIVES
I.To identify the underlying facet of the persuasive viral marketing messages among the people.
II.To assess the various results of the perception of the customers towards viral marketing massages and try to
know that people take initiative for encouraging its to another one.
III.The results are being assessed by the spps test as per the provided response of the respondents.

IV. STUDY DESIGN, SAMPLE, DATA COLLECTION AND ANALYSIS.
Descriptive Statistics of the consumer regarding viral marketing messages: The table 1 to 4 reveals the
descriptive result of the study as per the decided null hypotheses. First three table regarding the hypotheses and
fourth one explains social networks type which are used by the respondent regarding forwarding massages.
The hypotheses are: Ho: The both male and female are forward the viral marketing massages to promote the
brand or the product?
Ho: The youngsters (18 to 25 age groups) are more participate to forward the viral marketing massages than
other?
Below the tables are expressing the result of the mentioned hypotheses:

Chi-Square Tests
Value

Do

Asymp. Sig. (2-sided)

Pearson Chi-Square

103.026a

8

.000

Likelihood Ratio

13.519

8

.095

N of Valid Cases

101

Table – 1
a. 12 cells (80.0%) have expected count less than 5. The minimum expected count is .01.
The above table show the person Pearson Chi-Square value is .095 less than from the 5 which means both the
gender forward the viral marketing massages to promote the brand. However, it is proven by the hypotheses.
The above table provided the response on the basis of gender basis that indicates the following table

332 | P a g e

Crosstab
Promote

Total
N

y

Count

1

0

0

1

Expected Count

.0

.2

.8

1.0

Count

0

6

13

19

Expected Count

.2

4.0

14.9

19.0

Count

0

0

1

1

Expected Count

.0

.2

.8

1.0

Count

0

0

1

1

Expected Count

.0

.2

.8

1.0

Count

0

15

64

79

Expected Count

.8

16.4

61.8

79.0

Count

1

21

79

101

Expected Count

1.0

21.0

79.0

101.0

female

Gender

female

may

male

Total

Table -2

Table-3
30 cells (83.3%) have expected count less than 5. The minimum expected count is .21 The table depicted the
value of the Pearson Chi-Square value is .288 which is less than 5. It means second hypnoses are accepted.
Social networks that are used by the respondents for forwarding the viral marketing massages.
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NETWORK
Frequency
Percent

Valid

FACEBOOK
GOOGLE+
HELP
OTHERS
TWITTER
YOUTUBE
Total

1
1
1
1
1
1
6

16.7
16.7
16.7
16.7
16.7
16.7
100.0
Table-4

Valid Percent
16.7
16.7
16.7
16.7
16.7
16.7
100.0

Cumulative
Percent
16.7
33.3
50.0
66.7
83.3
100.0

V.CONCLUSION
The study satisfied the main objectives of the subject and concluded that viral marketing massages has played
crucial role to encouragement of the brand of the products. Moreover, viral marketing campaigns encourage word
of mouth which consequently leads to trial and acquisition. Furthermore, they are using different networks for
such purpose.

VI. LIMITATION OF THE STUDY AND SCOPE FOR FUTURE RESEARCH
The study is based on the 101 users that are considered for the sample to represent a population. Nonetheless,
most of the data is collected from the low age group people. Hence, from this time, large data will provide most
subsequent result which will be more fruitful to get result.
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SELF-REALIZATION: A GATEWAY TO
EXCELLENCE
Dr. Savneet
Head Department of Psychology, GGS College for Women, Sector-26, Chandigarh

ABSTRACT
Living is an art, a skill, a technique. One needs to learn and practice the technique of living. As this art of living
is not taught in the educational institutions people go through a mechanical routine thus becoming a victim of
stress and strain.
True progress and evolution is directed towards one goal alone that is the pursuit towards excellence. A human
being attains full stature on gaining self- consciousness. The knowledge of self is very important in life. The
process of reflecting, contemplating upon knowledge is mañanai.e reflection.
This paper is an attempt to understand Vedanta: A philosophy which enunciates the eternal principles of life
and living. On the basis of teachings by Guru Nanak and Vedanta an attempt would be made to equip people
with a clear intellect to meet the challenges of the world.

Key words: Excellence, Sikhism,Vedanta and Virtues

I. INTRODUCTION
The divine law of life is that one shall be pure, free from mental agitation and suffering. The true self is peaceful
and blissful. When one stays away from the self and runs after the world, then pain and suffering inflicts the
person. Self is the theme of all religions. The problem facing humanity today is that none wants to look within
one self. People are enchanted by fascinations of the external world.
The world has no happiness inherent in it. The pleasure and the joy which we get from the world is a reflection
of the bliss with one self. The supreme bliss is reflected the world over in every object and being, in every
perception, emotion and thought.
The way to ride over monotony and misery of the world and moving towards excellence is to find everlasting
peace and happiness is to pursue and reach the source i.e discovering the self within which is the nucleus of true
happiness.
The theory of self-realization is that a life of excellence is based on the actualization of human potentialities. In
psychology, this is called "self-development."[1]
The essential question to be answered by self-realization philosophy is "Which capacities should be developed?"
Often it is said that "we must become intimately, passionately, subjectively aware of everything about our
existence. One has to take the leap of faith that full living requires-to make one vulnerable to all that can
happen." But can this really be done?[2]
According to Parthasarthy (1978): Self-realization is said to be achieved through 4 types of spiritual practices.
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 Karma yoga - without attachment to the fruit of action, acting by offering the fruit of the action to God. In
other words, the practice of wholesome actions, actions that are complete, that fulfill all aspects of the present
moment, leaving one in a state of fulfillment, i.e. free from desire, until the next impulse arises. The aim of
Karma yoga is to surrender the personal view of ahankara ("I am the doer") and to move towards a more
universal appreciation of action as service (meeting the need without any claim).
 Raja yoga - psychic control or one pointed meditation that first focuses thought onto one point and then stops
thought leaving only the underlying awareness.
 Bhakti yoga - the development of love for God and other beings.
 Jnana yoga - reasoning the mind from gross most to subtle most state culminating in samadhi. This type of
Jnana or knowledge is not exactly like book learning. Rather Jnana is discovering one's self and uncovering its
mysteries through direct inner contemplation. Ultimately knowledge of relative phenomena dissolves and
only the original Life-Force or God remains.[3]
The first step towards God is self-realization, and to achieve that, one should understand the nature of the mind.
Sikhism propounds the philosophy of Self-realization. This is possible by "aatam-cheennea" or "AapPashaanae",
purifying the self from the false ego:
'Atam-cheene' is self analysis, which is gained by peeping into one's self in the light of the teachings of Sri Guru
Granth Sahib. It is the process of evaluating and analyzing oneself on the touchstone of 'naamsimran' which if
practiced, pierces into the self and washes it from within. The filth of too much of materialism goes, the self gets
purified and the mind comes in 'charhdikala/higher state of mind". This means that the self should be assessed,
examined and purified, leading to self-realization and the purification of our mind. Once purified the mind helps
in ushering in oneness with the Super Power as the Guru says, "Atam-cheenbhaenirankari" which means that
one gets attuned to the Formless Lord through self-realization. Indirectly it means that self-realization leads to
God-realization.[4]
Guru Nanak says, those who realize their self, get immersed into the Lord Himself. He also says, He who
realizes his self, comes to know the essence.

II. ROLE OF VALUES AND VIRTUES IN DEVELOPMENT OF SELF
Values are objective in the sense that self has to discover them. Self conceives them as inalienable subjective
qualities of ideal entity or self in which all of them are grounded.
Many moral precepts as mercy, faith, honest living, humility, good conduct, pious work and moral deeds have
been emphasized by Guru Nanak.[5]
In Japji, this real self isSachiara (apex of self- realization), KivSachiara hove, thereby Sat is being used as the
process of spiritual progress. The morally good person rises higher and higher and moves away from his houmai
(ego) of life towards the larger self i.eSachiara.
The peculiarity of the human situation according to Nanak, lies in the fact that each person occupies himself
with a narrow or limited view point centered in and around selflessness.
Inner development is a fundamental notion in Sikhism. In this journey of self- realization a person develops
from various aspects :Khands
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Dharma Khand : the situation when socially determined duties are performed to the best of ones ability.
 GianKhand: acquisition of wisdom or knowledge.
 SaramKhand: attainment of emotional harmony and unity of self.
 Karma Khand : it is developing spiritual energy and strength for self - lessons, spiritual warriors and service
to mankind.
 SachKhand: achievement of the self as a universal point of view. It is based on the doctrine of Kar( action)
vekhe( consciousness), nihal( bliss).[6]
The self has no consciousness of being different from others and this is reflected in its functions and actions.
The actions which hinder the progress of self are Kam, khrodh, lobh, moh and ahankar. All these must be
harnessed and regulated in terms of the ideal, if the self is to proceed smoothly on its quest.
The ideal can be attained in natural way( sehajsubha) i.e emancipation in the natural way during life itself not
by physical torture to achieve self- regulation. Sheikh Farid says," heat not thy body like an oven, burn not thy
bones like firewood; what harm have thy head and feet done.
Sikhism does not permit the running away from the social. Nanak was against the recourse to forest( sanyasi)
and proclaimed," the household and forest are alike for one who lives in poise". The withdrawal from
involvement means the end of the process as well as the destruction of the development and fulfillment behavior
for individual and for the members of community. Guru Nanak directs men to lead the life of the householders,
not to usurp what belongs to others and cleanse the mind of evil.
Self has to realize hukum as internal to itself but, by virtues of its being universal, it transcends the subjectivity
of this or that particular. Guru Nanak says let your mind be the farmer and your deeds the farming, and let your
body be the farm, water it with effort. Let the word be the seed and contentment the furrowing and let the fence
be humility.if one disciplines the mind and with ones deeds contemplates the true one, then he is detached.
 Universal brotherhood includes equality and altruism and service. Every Sikh is required to work and pray
for this universal brotherhood by praying for and seeking the good of all which is described as " Sarbat da
bhala". Realization of human brotherhood through social service(seva).
Guru Nanak is of the view that one of the most important effects of devotion and contemplation lies in the
attitude of the person towards social service. He says, when one dwells on the Guru's word, ones mind flows out
to serve others and one practices contemplation and self control by overcoming Ego.[5]
Daswandh the voluntary contribution of one tenth of ones income for the organized help, serves the dual
purpose of organizing help for the needy as well as for providing opportunity to the members to participate in
the organized social service and thus weld them together in closer ties.
The importance of the virtues is emphasized in Guru Granth Sahib. Guru Nanak in one of his compositions
declared that devotion without virtues is impossible. The Gurus regard virtues as essential qualities to endear the
self to the divine.
 Wisdom is a fundamental virtue which plays a key role in the ethics of the Sikhs. Mat, mun, budh and Vivek
are some of the terms used to convey the ideal of wisdom. According to Guru Nanak there are three steps to
gain wisdom.
I: hearing
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2: reflecting
3: contemplating
Kabir says if you have the wisdom, destroy your evil and discipline your body. Open mindedness alone is the
correct attitude of receptivity, which is truly a progressive view of wisdom.
Another virtue which is of great importance in Sikhism is truthfulness. It helps a person to acquire peace and
poise. There is transcendence of ego in truth.
 Justice is referred to in terms of social equality. The ethical requisite of respect for the rights of others is
epitomized in the declaration of Guru Nanak that, to deprive others of their rights ought to be avoided and is
considered as a taboo.According to him a just man would not exploit others even if he has the means and
opportunities for doing so.
 Humility is another virtue which has both personal as well as social importance. When viewed from the
personal angle it consists of having a humble estimate of onesmerit , as that attitude alone is expressive of ones
merit. Humility is necessary part for the realisation of the ideal self. Guru calls humility possessing persons as
nearer to the ideal.
 Contentment is a virtue which plays an important role in the ethics of the Sikhs. Sikhism has sought to
project a comprehensive approach to life, inclusive of activity. It is indicative of emancipation from fear or
misgivings about salvation. Contented people are free of fear and despair. They are men of hope as they have
trust in the message of peace given by the guru. [7,8,9]

III. CONCLUSION
Virtues thus treated in a general way are moral characteristics to be cultivated by all. The attitude of a person on
this ethical-spiritual path ought to be one in which the person's ego is not permitted to puff itself up or glow with
the idea that he/she possesses these virtues while others do not have them.
So the need is to go within. Rehabilitate the inner personality with inner reflection. As the body needs daily
cleaning the mind and intellect need constant rehabilitation. Introspection, the process of self- observation needs
to be practiced which helps one become aware of the life activities to guide it in proper direction. The spiritual
study and reflection helps to develop a strong intellect and a pure mind. All bliss lies within. Look for it and one
shall find it to be enlightened. The path towards excellence is within oneself. Direct your energy and strength to
the Self within to attain absolute peace and bliss.

REFERENCES
[1.] Dasgupta, S.(1975) A History of Indian Philosophy. Vol. I. MotilalBanarsidass. Delhi.
[2.] Brook,A.(1982). Self-Reference and Self-awareness. John Benjamins Publishing Co. p. 9.
[3.] Parthasarathy, A. (1978). The Eternities: Vedanta Treatise.Vakil and Sons Pvt. Ltd. Mumbai.
[4.] Singh, Khushwant (2006). The Illustrated History of the Sikhs. India: Oxford University Press. pp. 12–13.
[5.] Prasoon, Shrikant (2007). Knowing Guru Nanak. PustakMahal. New Delhi
[6.] Majhail (Dr.), Harjinder Singh (2010), Philosophy of 'Chardi Kala' and Higher State of Mind in Sri Guru
Granth Sahib. Deepak Publishers. Jalandhar.

338 | P a g e

[7.] Singh,G.(2015). "RaiBular". Encyclopaedia of Sikhism. Punjabi University Patiala. Retrieved 18 August
2015.
[8.] Deikman A.J. (1966). De-automatiza-tion and the Mystic Experience. Psychiatry, 29, p. 324
[9.] Sri Guru Granth Sahib, page 375

339 | P a g e

MODELLING, CONTROL & SIMULATION OF
AGROBOT
1
3

Pranav Mangla,2Bhavansh Tandon,

Tanishq Choudhary,4Mridula Karmakar

1234

B. Tech- Electronics and Communication Engineering, SRM University, (India)

ABSTRACT
In the present scenario, technology in agricultural sector is eliciting at a rapid pace. In order to meet the human
civilization prerequisites and to reduce load on farmers this project deals with the technology driven agrobot
which will escalate the ever-growing demands and steadfast the society. Agricultural robotics is the logical
proliferation of technology in Bio-systems such as agriculture,forestry, greenhouse etc.

Keywords: agrobot,catia, image processing, remotely, sensors.
I.INTRODUCTION
We have designed the agrobot to be simple, efficient and fast so that it can be applied to real time applications.
To approach this,bot is made wireless, so that it can be controlled and monitored by farmers remotely. Thereby
with the help of image processing technology, high yield crops are differentiated from low yield ones on the
basis of color. It is made to monitor the soil sample and various parameters such as Ph, humidity, temperature
are measured. The observed data will then be wireless transmitted to the farmer.

II. MOTIVATION OF THE PROJECT
This idea arose from the problems faced by the farmers such as improper detection of various soil parameters
which will affect the production . In achieving this we took help from a research paper presented by Ankit
Singh, Abhishek Gupta at(International Journal of Advanced Research in Computer and Communication
Engineering-2015). Agrobot is a robot designed for agricultural purposes. This Bot performs basic elementary
functions like image processing, soil monitoring, data transmission designed to minimize the labour work of
farmers and additionally increasing speed and accuracy.

III. BLOCK DIAGRAM
The Figure [1] shows the block diagram of proposed system which comprises of Arduino acting as a master
micro-controller,12V Lipo battery, Xbee s2B pro module-Bridge motor driver, Image Processing Camera
,sensor, dc and servo motor. The proposed system integrates all the functions such as detecting the crop, telling
the moisture as well as temperature level, fertilization, monitoring, and control into a single robot that performs
these operations while letting the farmer control it remotely.
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A. Actuators
An actuator is a component of a machine that is responsible for moving or controlling a mechanism or system.
An actuator requires a control signal and a source of energy. The control signal is relatively low energy and may
be electric voltage or current, pneumatic or hydraulic pressure, or even human power.In our system,we are
incorporating servo motors and high torque dc motors.

B. Image processing Techniques
There are two types of methods used for image processing namely, analogue and digital image processing.
Analogue image processing can be used for the hard copies like printouts and photographs. Image analysts use
various fundamentals of interpretation while using these visual techniques.Digital image processing is the use of
computer algorithms to perform image processing on digital images. As a subcategory or field of digital signal
processing, digital image processing has many advantages over analog image processing. It allows a much wider
range of algorithms to be applied to the input data and can avoid problems such as the build-up of noise and
signal distortion during processing. Since images are defined over two dimensions (perhaps more) digital image
processing may be modeled in the form of multidimensional systems.
C. Wireless Control and Data transmission
Wireless control and data transmission is achieve by using xbee modules.As xbee modules provide bidirectional
data transfer so two modules are used which provides simultaneous transmission as well as reception of
data.The XBee radios can all be used with the minimum number of connections | power (3.3 V), ground, data in
and data out (UART), with other recommended lines being Reset and Sleep. Additionally, most XBee families
have some other ow control, in-put/output (I/O), analog-to-digital converter (A/D) and indicator lines built in.

Fig1. Block Diagram of Agrobot
IV. METHODOLOGY
The methodology of this project is based on the simple automation which is achieved with the help of image
processing, control and wireless data transmission. As this project deals with robotics field, mechanical
designing and simulation are the backbone. For this approach we are using a CAD software CATIA which will
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allow us to design and simulate the bot. After the modelling and simulation part, the control part should be very
efficient and reliable. The control part includes image processing which is achieved with the help of the digital
camera which will detect the crop on the basis of colour. We are incorporating Arduino microcontroller which
serves dual purpose i.e. for the movement of bot in the field and for obtaining data from sensors which are
actuated by servomechanism. The wireless control of the agrobot will be achieved by the RF communication
using the xbee modules which works on ZigBee protocol.

A. Designingand Simulation
This part plays one of the main role in project.We are using the CATIA software for doing accomplishing this
part.All the parameters including the length,breadth,height,weight are measured and according to which motor
torque is determined. The center of gravity (cg) is properly maintained.

Fig.2 Designing in CATIA
B. Coding and Controlling
All coding related to drive the bot is done in Arduino IDE.Proper codes are written which will give command to
the motor drivers.Codes related for sensing andtransmitting of data and controlling both dc and servo motors
will also be uploaded to the Arduino.

C. Image Processing
In image processing,we are giving the stress on the color of the crops,for which we are incorporating the
OpenCV and visual studios.OpenCV (Open Source Computer Vision) is a library of programming functions
mainly aimed at real-time computer vision.Microsoft Visual Studio is an integrated development environment
(IDE) from Microsoft. It is used to develop computer programs for MicrosoftWindows, as well as web sites,
web apps, web services and mobile apps.We are using functions like contours and inrange which help to detect
the boundary a well as color of the object which is in our case is the leaf of the crop.
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Fig.3 Real time Image Processing
V. FUTURE CONSIDERATIONS
In future we can implement Artificial Intelligence in the bot which will even further reduce the effort to feed the
value for particular type of crops as AI is based on self learning process and ultimately make our bot fully
autonomous.

VI. CONCLUSION
Our objective to automate the agricultural field was successfully achieved and hence in future if this technology
is provided to farmers then it will surely increase the productivity of farmers and empower them financially and
economically. This will also escalate export in agricultural field and will strengthen the economy of the country.
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ABSTRACT
Wide range of applications and numerous other complexities involved in pedestrian detection makes it a
continuous and open area of research. Recently pedestrian detection is getting much more interest and
researchers are contributing a lot in this field. Selection of a feature extraction method is very important factor
for high recognition performance in human detection systems. In this paper, we propose an efficient selfsimilarity based human identification using Artificial Bee Colony (ABC) optimized Support Vector Machine
(SVM). Initially the background modeling is done from a video sequence. Subsequently, the moving foreground
objects in the individual image frames are segmented using the background subtraction algorithm. Then, the
morphological skeleton operator is used to track the silhouettes. The MICA based on eigen space
transformation is then trained using the sequence of silhouette images. Finally, the proposed system recognizes
the human features based on ABC optimised SVM classification. The proposed system is evaluated using gait
databases and the experimentation on outdoor video sequences demonstrates that the proposed algorithm
achieves a pleasing recognition performance.

Keywords: Pedestrian detection, SVM, MICA, Fast ICA, ABC.

I. INTRODUCTION
Pedestrian detection is a canonical instance of object detection. It has various applications such as car safety,
surveillance, robotics etc. which enabled it to acquire some much needed attention in the previous years. On the
contrary pedestrian detection remains to be a challenging task in the field of object detection. The detection of
pedestrian is becoming more significant as the number of pedestrians fatalities are increasing day after day
(more than 30999 pedestrians are killed and 430000 injured in traffic around world every year). One of the main
concerns of car manufacturers is to have an automated system that is able to detect pedestrians in the
surroundings of a vehicle.
To be able to effectively detect pedestrians based on vision is challenging for number of reasons. Few such
challenges are pedestrians appear in different backgrounds with a wide variety of appearances and also different
body sizes, poses, clothing and outdoor lighting conditions.
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Distance of the pedestrian from the camera also plays a vital role as standing relatively far away from the
camera may make them appear small in the image. Most pedestrian detectors can achieve satisfactory
performance on high resolution datasets; however they encounter difficulties in low resolution images.

Fig.1.1 Block Diagram
Training: In machine learning one of the most important mechanisms is to train this algorithm on this training
set. The training set must be different and distinct from the test set. If I use the same data set for both training
and testing, the resulting model may not be able to detect unseen data. Hence it is important to separate data into
training and test set. Once a model has been created using the training set, I can test the model with the help of
the test set.
In the training part the main motive is to extract features of the object so that I can feed the extracted features to
the classifier. After normalization the data in the training set I can extract features like Haar-like features or
Histogram of oriented Gradient (HOG) features. Certain algorithms like AdaBoost uses a number of training
samples to help select appropriate features from the dataset. AdaBoost is able to combine classifiers with poor
performance into a bigger classifier with much higher performance.
Once training the system is done and I have a classifier, I can feed the test set to the classifier to check the
efficiency of our algorithm. Once the image to be processed is loaded the system can abstract the subimages or
the Region of Interest (ROI) from the image and load it onto the classifier. Based on the features extracted in the
training phase the classifier will be able to classify whether in a particular image a pedestrian is present or not.

II. ARTIFICIAL BEE COLONY (ABC)
Artificial Bee Colony (ABC) algorithm was proposed by Karaboga in 2005 for real parameter optimization [1].
It is inspired by the intelligent behaviour of honey bees. The colony of artificial bees consists of three groups of
bees: employed, onlooker and scout bees. Half of the colony composed of employed bees and the rest consist of
the onlooker bees. The number of food sources/nectar sources is equal with the employed bees, which means
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one nectar source is responsible for one employed bee. The aim of the whole colony is to maximize the nectar
amount. The duty of employed bees is to search for food sources (solutions). Later, the nectars‟ amount
(solutions‟ qualities/fitness value) is calculated. Then, the information obtained is shared with the onlooker
bees which are waiting in the hive. The onlooker bees decide to exploit a nectar source depending on the
information shared by the employed bees. The onlooker bees also determine the source to be abandoned and
allocate its employed bee as scout bees. For the scout bees, their task is to find the new valuable food sources.
They search the space near the hive randomly [2]. In ABC algorithm, suppose the solution space of the problem
is D-dimensional, where D is the number of parameters to be optimized.
The fitness value of the randomly chosen site is formulated as follows:

(2.1)
The size of employed bees and onlooker bees are both SN, which is equal to the number of food sources. There
is only one employed bee for each food source whose first position is randomly generated. In each iteration of
ABC algorithm, each employed bee determines a new neighbouring food source of its currently associated food
source and computes the nectar amount of this new food source by

(2.2)
Where
i=1,2,…,SN
j=1,2,…,D
k is a solution in the neighborhood of i, Φ is a random number in the range [-1, 1].
If the new food source is better than that of previous one, then this employed bee moves to new food source,
otherwise it continues with the old one.
After all employed bees complete the search process; they share the information about their food sources with
onlooker bees. An onlooker bee evaluates the nectar information taken from all employed bees and chooses a
food source with a probability related to its nectar amount by Equation:

(2.3)
The calculation of fitness values of solutions is defined as

(2.4)
Normalise pi values into [0, 1]
Later, the onlooker bee searches a new solution in the selected food source site, the same way as exploited by
employed bees. After all the employed bees exploit a new solution and the onlooker bees are allocated a food
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source, if a source is found that the fitness hasn‟ t been improved for a predetermined number of cycles (limit
parameter), it is abandoned, and the employed bee associated with that source becomes a scout bee. In that
position, scout generates randomly a new solution by:

(2.5)
,

are the lower and upper borders in the jth dimension of the problem space.

III. SEGMENTATION
Background subtraction has been extensively used in foreground detection, where a fixed camera is usually used
to capture dynamic scenes. In the proposed system a simple motion detection method based on median value is
adopted to model the background from the video sequence. Let P represent a video sequence having N image
frames. The background P(x, y) can be constructed using the formula:

(3.1)
The value of P(x, y) is the background brightness to be calculated in the pixel location (x, y) and median
symbolizes its median value. In the proposed gait recognition system, we have computed the median value
rather than mean value of pixel intensities over N frames, since,
1) Distortion of the mean value for a large change in pixel intensities while the person moves. The median is
impervious to spurious values and
2) Median value Computation is comparatively faster than the least mean square value.
Both these statements hold with the assumption that a person continuously moves around over the frames.
Subsequently, the extracted background and the original image frames are provided for the foreground
modeling. The background subtraction algorithm subtracts the background from the original image frames to
obtain the moving foreground objects i.e. human subject in binary.

4. MICA
We implement the modified Independent Component Analysis (MICA) to extract and train the features. The
purpose of training the silhouettes with the modified ICA is to attain a number of independent components to
represent the original human features from a high dimensional measurement space to a low-dimensional Eigen
space. ICA aims to identify the vectors that describe data to its best in terms of reproducibility; nevertheless
these vectors may not comprise of any effective information for classification, and may eliminate discriminative
information.
Algorithm of Modified Independent component analysis:
Step 1: Data centering. The mean of the observed mixed signal data X is computed and the mean is subtracted
from the observed data set to make it zero mean.
Xc← X − E{X}
(4.1)
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Step 2: Whitening. The covariance matrix cov X of the centered data Xc is computed. The eigenvalue
decomposition of cov X is performed.
Step 3: Fixed-point iteration for one unit. The fast ICA algorithm for one unit estimates one row of the
demixing matrix w as a vector Wt that is an extremum of contrast functions. Estimation of w proceeds
iteratively with following steps until a convergence as stated below is achieved.
Step 4: Evaluation of second independent component. To estimate the other ICs, Step 3 of the algorithm is
repeated for getting weight vectors Wi, i = 2,3, … , n.

V. ARTIFICIAL BEE COLONY OPTIMIZED SUPPORT VECTOR MACHINE
The parameters of the SVM greatly influence the classification results. Inappropriate parameters lead to over
fitting or under fitting. Therefore, selecting the optimal hyper parameters is an important step in SVM
classification. Parameters include the regularization parameter C, the parameter γ, which controls the bandwidth
of the kernel function, and the tube size ε of the ε-insensitive loss function. However, there are no general
guidelines for selecting these parameters.
Artificial Bee Colony (ABC) algorithm is a recently introduced swarm-based algorithm in which the position of
food source represents a possible solution to an optimization issue and a food source’s nectar amount
corresponds to the associated solution’s quality (fitness) [3]. The number of employed bees or onlooker bees
equals number of solutions in a population.
To begin with, ABC generates randomly distributed initial population P (C = 0) of SN solutions (food source
positions), with SN denoting employed or onlooker bees size. Each solution xi (1, 2… SN) is a D dimensional
vector where D is optimization parameters number. After initialization, the positions (solutions) population is
subject to repeated cycles, C = 1, 2… MCN, of search processes of employed, onlooker and scout bees.
The pseudo-code of the ABC algorithm:
1: Initialize the population of solutions xi, i = 1... SN
2: Evaluate the population xi, Gi, i = 1, ..., NP
3: For cycle = 1 to MCN do
4: Produce new solutions vi for the employed bees and evaluate them.
5: Apply the greedy selection process.
6: Calculate the probability values pi for the solutions xi
7: Produce the new solutions vi for the onlookers from the solutions xi selected depending on pi and evaluate
them.
8: Apply the greedy selection process.
9: Determine the abandoned solution for the scout, if exist and replace it with a new randomly produced solution
xi
10: Memorize the best solution achieved so far.
11: Cycle = cycle + 1
12: End for

348 | P a g e

Initialize Bees

Parameter Selection

Train SVM

NO

Termination?

Evaluate Fitness

YES

Re-Train SVM

Optimized Parameter

Classified Result

Fig 5.1 ABC optimized SVM Classification
To optimize the parameters C and γ, ABC is adapted to execute the search for optimal combination of (C, γ).
The objective function is based on Root Mean Squared Error (RMSE) attained by the SVM-RBF. Thus, the
ABC discovers the combination of (C, γ) with the lowest RMSE to optimize the performance. Figure 5.1 shows
the steps involved in the proposed methodology.

VI. EXPERIMENTS
Dataset
We created a set of video sequences of street scenes with all pedestrians marked with a box in each frame. We
have eight such sequences, each containing around 2000 frames. One frame of each sequence used for training
along with the manually marked boxes. Figure 6.1 shows the example sequence of dataset images.

.
Figure 6.1 Training Samples
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VII. RESULTS
Tests were performed in an Intel Core i7 at 3.8 Ghz with 8 Gb of RAM. They were restricted to one execution
thread because preconfigured classifiers on LibSVM are implemented under a single execution thread.

The

performance metrics are calculated by using the confusion matrix. Based on the matrix, accuracy, Precision, and
Recall are calculated and compared with the literature method ICA.

VIII. PRECISION
Precision (P) is the proportion of the predicted positive cases that were correct, as calculated using the equation:
Precision = True positive /(True Positive + False Positive)

Figure 7.1 Precision Comparison

IX. RECALL
The recall is the proportion of positive cases that were correctly identified, as calculated using the equation:
Recall = True positive /(True Positive + False Negative)

Figure7.2 Recall Comparison
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X.ACCURACY
The accuracy (AC) is the proportion of the total number of predictions that were correct. It is determined using
the equation:
Accuracy = (TP + TN)/(TP + TN + FP + FN)
In figure, 7.1, 7.2 and 7.3 shows that, the performance of the proposed MICA with multikernel SVM acquires
best accuracy, precision, recall values when compared to the literature method ICA.

Figure 7.3 Accuracy Comparison

XI. CONCLUSIONS
In this paper, we proposed an efficient pedestrian detection system using Artificial Bee colony optimized
Support Vector Machine. The MICA based on eigenspace transformation is then trained using the sequence of
silhouette images. Then the proposed system recognizes the human features based on ABC optimized SVM
classification. The proposed system is evaluated using gait databases and the experimentation on outdoor video
sequences demonstrates that the proposed algorithm achieves 94% of accuracy.
In future, we can implement the fast feature extraction algorithms so that the execution time can get decreases
also can improve the recognition accuracy.
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ABSTRACT
Drilling process is one of the inevitable machining operations in the field of manufacturing. In order to make
the parts produced assembling operations need to be carried out. Hence to have the perfect matching in the
assembly making holes with the dimensional accuracy as well as perfect surface finishes to the required level.
Producing the parts into this desired dimensional accuracy, surface quality is the primary issues in the
manufacturing operations. At the same time unlike the metals FRP composites are facing the delamination
problems as an additional issue. With the intention of achieving the minimum delamination and desired surface
finish which are influenced by the cutting forces generated at time of machining are considered for the analysis
in this attempt through Artificial Neural Network in the MATLAB programming. Mathematical modelling is
carried out and afterwards the regression equations are fed as input as a hybridization and the simulation is
performed. The optimised output parameters are located with respect to the combinations of input cutting
variables.

Key words. ATLAC 382-05 FRP, Drilling, Regression, ANN, Hybridization, Optimization, Minitab,
MATLAB.
I. INTRODUCTION
Composite materials are becoming increasingly important in a wide range of fields and are replacing many
traditional engineering materials. Composite materials such as fibre-reinforced plastics are broadly used in
aerospace, automotive and civil applications due to their exceptional mechanical properties. Sanjay Rawat and
Helmi Attia [1] have reported that about 30% of the external surface area of the Boeing 767 and 50% of the
primary structure in Boeing 787 program consists of composites. These materials made by using FRPs for
reinforcing plastic resin matrices, such as epoxy which are characterized by having higher specific strength (up
to 4500MPa), higher fracture toughness, excellent corrosion resistance, higher specific stiffness coupled with
favorable damping properties and zero thermal expansion coefficient. Drilling processes are widely used in the
aerospace, aircraft, and automotive industries.
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Although modern metal-cutting methods have improved in the manufacturing industry, including electron beam
machining, ultrasonic machining, electrolytic machining, and abrasive jet machining, conventional drilling still
remains one of the most common machining processes. However, for the practical machining of FRP materials
optimal machining parameters must be determined to achieve less tool wear, good surface finish, etc. Srinivas
and Kalyamony [2] have discussed about the application of the Non-dominated Sorting Genetic Algorithm
(NSGA-II) to optimize the machining parameters for machining GFRP composites with multiple characteristics.
The principles of multiple performance optimizations differ from those of single performance optimization. In
multi performance optimization, there is more than one objective function, each of which may have a different
optimal solution. Most of the time these objectives found to be conflict with one another. In this investigation
ATLAC 382-05 material drilling operation is taken for the analysis and prediction of optimum machining
condition.

II. RELATED LITERATURE
Zhang et al. [4] investigated for the assessment of the exit defects in CFRP plates caused by drilling and
concluded that delamination are the major mechanism in an exit defect caused by drilling. Caprino and
Tagliaferri [5] have conducted experiments to compare the interaction mechanisms between drilling tool and
material. The results obtained are useful describing the damage and pave path to design drill geometries
specifically conceived for composite machining. They also confirmed that the amount of damage induced in a
composite material at time of machining is sturdily dependent on the feed factor. Chen [6] has investigated on
the variations of cutting forces with or without onset damage during the drilling operations and concluded that
the damage-free drilling processes may be obtained by the proper selections of tool geometry and drilling
parameters.
Lin and Chen [7] carried out a study on drilling composite material at high speed and concluded that an increase
of the cutting velocity leads to an increasing drill wear. In this way the fact of increasing the wear of drill causes
a rising of thrust force. Azlan Mohd Zain et al. [8] have attempted with the application of regression and ANN
techniques to devise a model for machining performance estimation. Gaitonde and Karnik [9] devised a model
for the estimation of the minimum burr size during machining operations with ANN and PSO optimization
methods. Palanisamy et al. [10] have applied the tools ANN and regression to predict the tool wear in their
investigation of end milling operations. In this paper the analysis and prediction of optimized parametric
combination is identified with applying ANN hybrid with regression model through MATLAB programming.

III. EXPERIMENTAL DATA
Drilling experiments executed on the material ATLAC 382-05 FRP hand lay-up disc specimen with the
dimensions of 22mm of thickness by Paulo Davim et al. [3] in the VCE500 MIKRON machining Center which
has 11kW spindle power and a maximum spindle speed 7500 rpm. The properties of the selected ATLAC 38205 FRP material is given in the Table 3.1
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Table 3.1 Properties of tested material ATLAC 382-05
Properties
Flexural strength (DIN EN 63)

values
113

units
N/mm2

Tensile Modulus (DIN 53457)

3380

N/mm2

Tensile strength (DIN EN 61)

62

N/mm2

Tensile Elongation (DIN EN 61)

2.1

%

Barcol hardness (934-1)(DIN EN 59)

40

Charpy impact resistance

9

Temperature of deflection ISO 75 (HDT) (DIN 53461)

120

Thermal conductivity (DIN 52612)

0.22

kJ/m2
0

C

W/m0C

Brad & Spur cemented carbide (K10) drill with 5mm diameter was used as cutting tool in this experiment. The
torque and thrust force produced at time of the machining was measured was made by a Kistler piezoelectric
dynamometer 9272. The damage around the holes was measured with Mitutoyo TM 500 shop microscope with
30× magnification and 1 µm resolution. The input cutting variables chosen for the process in three levels are as
noted in the Table 3.2.
Table 3.2 Machining parameters and levels
Parameters
Cutting speed

Units
rpm

Level 1
3500

Level 2
4500

Level 3
5500

Feed velocity

mm / rev

0.05

0.10

0.20

The output variables fixed for investigation were the delamination, surface roughness and cutting Force. The
observed experimental data by applying the Taguchi L9 array experimental plan are given in the Table 3.3,
where CS denotes cutting speed in rpm; F is feed in mm /rev; CF is Cutting Force in N / mm2 and Ra is surface
roughness in µm.
Table 3.3 Experimental observed data of machining AL6063-T6
CS
rpm

F
mm/ rev

CF
N / mm2

DF
mm /mm

Ra
µm

0.05
0.10

943.81
415.39

1.024
1.034

5.88

2

3500
3500

3

3500

0.20

229.80

1.060

6.52

4

4500

0.05

878.50

1.036

5.25

5

4500

0.10

420.78

1.047

5.44

6

4500

0.20

1.063

5.80

7

0.05
0.10

1.048

8

5500
5500

195.04
980.10
426.56

1.060

4.42
4.92

9

5500

0.20

215.94

1.080

5.27

Exp No
1

6.12
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IV. MATHEMATICAL MODELING
The authority of the input variables (Cutting Speed and Tool Feed) on the output variables (Cutting Force,
Delamination and the Surface roughness) are analysed through the regression analysis in Minitab17 software.
Initially the first order regression and second order regression relationship between the variables are framed.
The statistical values of the equations are tabulated in Table 4.1.
Table 4.1 Regression model comparison for Cutting Force, Delamination and Surface roughness
Variable
CF
DF
Ra

Regression
First order

S
157.887

R-sq
82.01%

R-sq
(adj)
76.02%

R-sq (pred)
61.01%

Durbin - Watson
2.94833

Second order

28.4047

99.71%

99.22%

97.81%

2.49513

First order

0.0026577

98.24%

97.65%

95.33%

2.23237

Second order

0.0029068

98.95%

97.19%

84.93%

1.80971

First order

0.0907158

98.49%

97.99%

96.36%

2.07230

Second order

0.0954002

99.17%

97.78%

91.14%

2.14547

The R - sq values referring to the second order regression relationships are better than the first order for all the
three output variables which indicate that the predictors (input variables) explain around 99.6 % of the variance
in the output variables.

adjusted R - sq values are close to the R - sq values which accounts for the number

of predictors in the regression model. Both the values jointly reveal that the model fits the data significantly.
Hence forth second order equation is chosen for further investigation of optimizing the parameters. The Durbin
Watson value in the second order equations are lies between 1to 2 which indicates that there is positive auto
correlation between the predictors. Hence the framed second order regression equations through the Minitab17
for the individual output parameter in terms of input parameter combination are:
CF = (2338) – (0.310*cutting speed) – (17731*feed) + (0.000037*cutting speed^2) + (54609*feed^2) –
(0.161*cutting speed*feed)
(4.1)
DF = (1.0095) – (0.000008*cutting speed) + (0.304*feed) – (0.089*feed^2) – (0.000016*cutting speed*feed)
(4.2)
Ra = (8.51) – (0.000942*cutting speed) + (6.16*feed) – (16.7*feed^2) + (0.000564*cutting speed*feed)
(4.3)
The residual plots through statistical formulation and analysis for the experimental output parameters surface
roughness and tool flank wear are depicted through Fig. 4.1. The Parameter feed contributing to the highest
level on the results which is followed by feed.
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Figure 4.1 Residual plots of Cutting Force (df1), Delamination (df2), and Surface roughness (df3)

V. OPTIMISATION
Analysis towards optimizing and predicting the Cutting force, Delamination and Surface roughness on the tested
AL6063 materials carried out with the main aim of investigating the influence of the speed and tool feed
through Artificial Neural Network (ANN) in the MATLAB programming with Elman Back Propagation. The
objective functions considered for the optimization to reach the minimized values of all the three output
variables. The experimental outputs along with the input parameters are given as the initial values to train the
programme with random selection of parameter values and compiled the outcome for 5000 iterations. The
outcome of each method is evaluated with the amount of mean error in simulation. With the initial results it has
been observed that ANN converges with mean error (0.652296) in simulation. In view of confirming the
results, the same procedure has been adopted with 25000 and 50000 iterations and the mean error in
computations in all the cases are found to be unique as 0.652296. With this confirmation of the same level of the
mean error even in the increased number of iterations, one attempt has been made through providing the
condition of the regression relationship formula in the programme simulation. By this attempt the outcome of
the performance of the optimization methods evaluated and resulted in reduction of mean error value to 0.45822
in computation. In this case the number of iterations is maintained as 50000 turns. As the method of the
simulation with regression relationship equations performing with improved level of performance (lower value
of mean error) in compiling the results in order to project the results with smooth curve fittings the input
parameters level are subdivided into further equal parts as the step division given in the Table 5.1.
Table 5.1 Step values allotment of input variables
Sl No
1

Parameter
Cutting speed

Initial value
3500

Step value
200

Final value
5500

2

Feed

0.050

0.015

0.200
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The simulated results through the method adopted in the earlier steps with 50000 iterations are given in the
Table 5.2 for the Cutting force, Delamination and surface roughness referring to the combination of speed 3700
rpm to 4100 rpm with all the selected feed of 0.050 mm /rev to 0.200 mm / rev.
Table 5.2 CF, DF, Ra speed 3700 rpm to 4100 rpm with feed of 0.050 mm /rev to 0.200 mm / rev.
Speed 3700 rpm

Feed

Speed 3900 rpm

Speed 4100 rpm

CF

DF

Ra

CF

DF

Ra

CF

DF

Ra

0.050

882.04

1.039

5.030

904.31

1.032

4.899

931.14

1.037

4.775

0.065

633.03

1.029

5.628

620.71

1.034

5.563

724.27

1.031

5.502

0.080

580.89

1.037

5.453

572.55

1.034

5.329

567.18

1.042

5.224

0.095

449.34

1.035

5.486

440.52

1.041

5.404

434.66

1.038

5.330

0.110

342.36

1.053

5.546

333.06

1.048

5.441

326.71

1.056

5.337

0.125

259.95

1.032

5.590

250.17

1.039

5.519

243.35

1.039

5.444

0.140

202.13

1.058

5.636

191.86

1.052

5.540

184.55

1.057

5.437

0.155

168.87

1.033

5.713

158.12

1.042

5.641

150.33

1.044

5.562

0.170

160.19

1.059

5.751

148.96

1.052

5.660

140.68

1.053

5.553

0.185

176.08

1.036

5.809

164.36

1.048

5.731

155.61

1.053

5.639

0.200

216.55

1.063

5.808

204.35

1.054

5.703

195.11

1.053

5.573

The Cutting force, Delamination and surface roughness referring to the combination of speed 4300 rpm to 4700
rpm with all the selected feed of 0.050 mm /rev to 0.200 mm / rev are listed in the Table 5.3
Table 5.3 CF, DF, Ra speed 4300 rpm to 4700 rpm with feed of 0.050 mm /rev to 0.200 mm / rev.

Speed 4300 rpm

Feed

Speed 4500 rpm

Speed 4700 rpm

CF

DF

Ra

CF

DF

Ra

CF

DF

Ra

0.050

954.78

1.040

4.655

971.62

1.042

4.532

980.50

1.042

4.397

0.065

722.34

1.030

5.440

723.36

1.032

5.380

727.35

1.036

4.581

0.080

564.76

1.047

5.131

565.30

1.049

5.051

568.81

1.052

4.984

0.095

431.76

1.040

5.256

431.82

1.044

5.177

434.84

1.048

5.096

0.110

323.34

1.058

5.235

322.91

1.060

5.138

325.45

1.063

5.049

0.125

239.48

1.044

5.364

238.58

1.051

5.275

240.63

1.056

5.179

0.140

180.20

1.057

5.333

178.81

1.058

5.230

180.38

1.061

5.133

0.155

145.50

1.050

5.475

143.63

1.055

5.377

144.72

1.060

5.265

0.170

135.37

1.053

5.437

133.01

1.056

5.315

133.62

1.060

5.191

0.185

149.81

1.059

5.532

146.97

1.062

5.404

147.09

1.066

5.250

0.200

188.83

1.054

5.421

185.51

1.059

5.251

185.15

1.064

5.066

The Cutting force, Delamination and surface roughness referring to the combination of speed 4900 rpm to 5300
rpm with all the selected feed of 0.050 mm /rev to 0.200 mm / rev are listed in the Table 5.4
Table 5.4 CF, DF, Ra speed 4900 rpm to 5300 rpm with feed of 0.050 mm /rev to 0.200 mm / rev.
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Speed 4900 rpm

Feed

Speed 5100 rpm

Speed 5300 rpm

CF

DF

Ra

CF

DF

Ra

CF

DF

Ra

0.050

981.80

1.043

4.243

976.94

1.045

4.075

967.53

1.047

3.914

0.065

734.30

1.039

4.400

744.21

1.044

4.219

757.07

1.047

4.042

0.080

575.27

1.056

4.934

584.69

1.059

4.903

597.08

1.060

4.141

0.095

440.82

1.050

5.021

449.76

1.051

4.974

461.67

1.052

4.231

0.110

330.95

1.065

4.972

339.41

1.068

4.911

350.82

1.070

4.886

0.125

245.65

1.058

5.079

253.62

1.059

4.981

264.55

1.058

4.906

0.140

184.92

1.063

5.039

192.41

1.066

4.938

202.86

1.068

4.756

0.155

148.76

1.064

5.141

155.77

1.066

5.008

165.74

1.068

4.846

0.170

137.19

1.062

5.060

143.71

1.064

4.911

153.19

1.065

4.672

0.185

150.18

1.069

5.065

156.22

1.073

4.850

165.22

1.076

4.577

0.200

213.85

1.067

4.864

208.12

1.068

4.640

209.28

1.068

4.401

The pictorial representations of the above values are given in the following Fig. 5.1 and 5.2.

Figure 5.1 CF, DF, Ra speed 3700 rpm and 3900 rpm with feed of 0.050 mm /rev to 0.200 mm / rev.

Figure 5.2 CF, DF, Ra speed 4100 rpm and 4300 rpm with feed of 0.050 mm /rev to 0.200 mm / rev.

IV. RESULTS AND CONCLUSIONS
With reference to the subset analysis in the regression model in Minitab, it is recorded as the highest influencing
parameter is the feed 82 % contribution on the cutting force, 64 % contribution on the delamination and 77 %
contribution on the Surface roughness followed by the parameter speed. This is substantiating with the co
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efficient values of the variables in the regression equation.

In this attempt, simulation with regression

relationship equations has been taken as the input to the MATLAB programme. The optimum combination of
the input machining parameters for all the output parameters Cutting Force, Delamination and the surface
quality is given in the Table 6.1 which confirms the adopted new approach (hybridization of Regression with
ANN) yields good results.
Table 6.1 Optimized parameter combination
Parameter

Speed

Feed

Optimised value

CF

4500

0.170

133.01

DF

3500

0.050

1.024

Ra

5500

0.050

3.805

With this outcome it is suggested that the proposed hybridization of Regression with ANN prediction model
may be effectively used for predicting the optimal input variables combination for better results in the end
product.
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ABSTRACT
Now a day’s with the rapid growth of automobiles in metropolises, the residents travel demand has been a problem.
To solve the traffic problems the effective approach is to change the travel mode choice of travellers by travelling in
buses but bus routes are becoming increasingly dense. So, it is very difficult for us to query and choose the right bus
routes. Aiming at this problem, this paper discusses a kind of public transport inquiry system. The system adopts the
AT89s52 Atmel as the main controller, at the same time, it uses the GPS receiver for data collection, using
Bluetooth technology for wireless transmission network. It uses RFID reader and the LCD at the bus stop to know
the information of next arriving bus. At last, the business application of system based on mobile phone. The system
helps users to choose travel path and transfer line quickly, improving the efficiency of the user's travel.

Keywords: LCD, Radio frequency identification reader, Bluetooth, microcontroller, GPS.

I. INTRODUCTION
Now a day’s people are using the community public transportation system which plays an increasingly important role.
It is a cost effective mode of transport and due to cause of heavy traffic buses are delayed in time. At the bus stops
people will be waiting for the bus without even knowing the arrival time of bus. Our main aim is to reduce the waiting
time of the bus and to provide the details regarding arrival time of the bus, waiting time and location of the bus. In
each bus, devices are been connected to collect information based on GPS and bus information is provided through
voice inside the buses and also at the bus stops to the people waiting for the bus.
Some applications provide only the arrival and departure time of the buses at the main bus stops but did not consider
the delay due to heavy traffic or road works and so on. Due to these conditions waiting time of the buses are
increased. So this paper introduces a technology to know the next arrival of the bus and to know the information
about the bus like bus number, destination of the bus at the bus stop a LCD is fixed with a microcontroller and a RFID
reader. The RFID reader has an antenna which emits radio waves and at a certain distance the tags placed inside the
bus responds back by sending its data. The LCD displays the arrival of the next bus information so that travellers can
know which is the next bus to arrive to the bus stop.
These days smart phones usage has been regular and common among people . So an app is developed with the
Bluetooth as a communication technology between the bus and the user , the user can know the location of the bus
from anywhere and board the bus accordingly.
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II. EXISTING METHOD
In the existing method the bus transport systems used GSM and GPS based passenger tracking systems inside the
buses are introduced. The system used GSM technology for wireless transmission network and GPS for data
collection. It tracks the passengers by using ticket number and displays location on Google map. These are
implemented in school buses for transportation safety. And other transport system used GPRS and Google maps
which is web based. Therefore the exact location of the vehicle is not traceable. The movement of the bus is not
known due to traffic congestions and unexpected delays at particular times. Therefore exact bus location cannot be
known from anywhere.

III. PROPOSED METHOD
In proposed method, the mobile app will provide the user to find the exact location of the bus from where they are.
The bus locations are displayed in the user interface so that they can know the location of the bus in which they want
to travel. The distance between the bus and the user is also displayed. So we are using Bluetooth as a transmission
protocol and in real time we can use IOT as a transmission protocol. And also in bus stops the LCD screens are
fixed to know the arrival of the next coming bus using the RFID.

IV. SYSTEM ARCHITECTURE
1)

Bus Section

The bus section consists of microcontroller with LCD and GPS , where the Bluetooth is used as main
communication technology between the user and the bus. The block diagram of bus section is given below

GPS

LCD
MICROCONTR
OLLER
RFID
TAG

BLUETOOTH

Fig1 . Block diagram of bus Section
This section is connected inside the bus which has the microcontroller , LCD , RFID tags , GPS and the Bluetooth
module. When the user types a desired bus number in the app the nearby buses are connected to the user’s phone. It
shows the location of the bus by connecting with the Bluetooth module inserted in the bus. The information of the bus
like bus number , bus name will be developed as a code using embedded c, keil software and µVision3.
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The Bluetooth connects and the location of the bus by GPS which collects data will be given to the user. The user can
board the bus according to the nearest buses available from anywhere. The distance between the user and the bus will
be shorter. The buses at the shortest distance to the user will be connected by Bluetooth.
2)

Bus Stop Section

In the bus stop section the module is connected with microcontroller and LCD. The RFID reader is placed in this
section, where it shows the details of the next bus arriving to the stop and the RFID tags are placed inside the bus.
The block diagram is given below.

POWER
SUPPLY
MICRO
CONTROLLER
LCD
RFID READER

Fig 2. Block diagram of Bus Stop Section
When the bus is arriving to the bus stop , the RFID reader sends an electromagnetic wave which carries a signal to
the bus. Then at a certain distance the reader receives the information returned back by the tags placed inside the
bus.

V. SOFTWARE MODULES
A.

Keil Software :

Keil Software makes C compilers, macro assemblers, real-time kernels, debuggers, simulators, integrated
environments, and evaluation boards for the 8051, 251, ARM, and XC16x/C16x/ST10 microcontroller families.Keil
Software is pleased to announce simulation support for the Atmel AT91 ARM family of microcontrollers. The Keil
µVision Debugger simulates the complete ARM instruction-set as well as the on-chip peripherals for each device in
the AT91 ARM/Thumb microcontroller family. The integrated simulator provides complete peripheral simulation.
B.

µVision3:

The µVision3 IDE is a Windows-based software development platform that combines a robust editor, project
manager, and makes facility. µVision3 integrates all tools including the C compiler, macro assembler, linker/locator,
and HEX file generator. µVision3 helps expedite the development process of your embedded applications by
providingFull-featured source code editor , Device database for configuring the development tool setting, Project
manager for creating and maintaining your projects and Dialogs for all development tool settings.
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C.

Embedded C

Embedded C is designed to bridge the performance mismatch between Standard C and the embedded hardware and
application architecture. It extends the C language with the primitives that are needed by signal-processing
applications and that are commonly provided by DSP processors. The design of the support for fixed-point data
types and named address spaces in Embedded C is based on DSP-C.Embedded C allows direct access to processor
registers that are not addressable in any of the machine's address spaces. The processor registers are defined by the
compiler-specific, named-register, storage class for each supported processor. The I/O hardware access primitives
aim to create a layer that abstracts the system-specific access method from the device that is accessed. The ultimate
goal is to allow source-code portability of device drivers between different systems.

VI. IMPLEMENTATION & RESULTS
The bus section and the bus stop section is designed to perform the task. The bus section is fixed inside the bus.
When the user types a desired bus number in the app in their mobile phone the nearby buses are connected to the
user’s phone. It shows the location of the bus by connecting with the Bluetooth module inserted in the bus.

Fig3. Bus section
The user will type the desired bus number in the app. The location of the bus in the shortest distance to the user will
be shown in the user’s display. It is shown below.

Fig 4. Location Of The Bus Displayed In User’s Android Mobile
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Fig 5. Bus Stop Section
When the bus is arriving to the bus stop , the RFID reader sends an electromagnetic wave which carries a signal to
the bus. Then at a certain distance the reader receives the information returned back by the tags placed inside the
bus.

Fig 6. RFID READER sensing the tags
VII. CONCLUSION
RFID reader integrated with wireless sensor networks will benefit from communications and sensing capabilities, to
provide a smart solution managing the bus schedule in the bus stations and offering helpful information to
passengers. It is believed that by the implementation of this system, problems such as underutilization of buses fleet
and long waiting time at the bus station will be reduced. So, both passenger and bus station administrators will
benefit from the system as real time information are provided. The system provides multiple user information query
methods; BT technology is chosen as the bus location detection method. The results show a clear picture of the
whole system, which is very valuable and practical to guide the public travel mode choice and improve urban traffic
operation efficiency.

VIII. FUTURE WORK
In the future it is expected that integration of RFID and wireless sensor networks will provide new opportunities for
applications related to the identification of object over a large area. Possible applications of RFID with wireless
capability include parking solution, agriculture and forklift trucks in the supply chain. And in the real time Internet
of things (IoT) can be used as the transmission protocol instead of

Bluetooth for more longer distance

communications and can be developed all over the city.
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ABSTRACT
Friction Stir Welding (FSW), being a novel process and facilitates welding various joints required for several
industries mainly aerospace, marine, spacecraft, automotive, etc. It is an attractive solid state material joining
technology, different to conventional welding methods, having ability to produce welds with higher integrity and
minimum induced distortion, reduced porosity defect, reduced heat affected zone, no requirement of shielding
gas, ecofriendly and minimum residual stresses etc. In this paper, a critical estimation of important features of
friction stir welding namely process principle, selection of tool and workpiece material, metallurgical and
mechanical aspects; effect of process parameters; methodology for optimizing the process parameters have
been discussed. Further different applications of the process are presented along with critical review of
literature; finally recognized areas of research work on materials such as AA6061 and Taguchi (L9) orthogonal
array used as a methodology to optimize the process parameters for conditions to achieve better quality welds.

Keywords: Aluminum alloy 6061, Friction Stir Welding, L9 Orthogonal array, Review and
Taguchi.

I. INTRODUCTION
Friction stir welding was invented at the welding institute of UK in 1991 as a solid-state joining technique, and
it was initially applied to aluminum alloys. [1] Alloys of this class are extensively employed in marine frames,
pipelines, and storage tanks and aircraft applications. Compared to many of the fusion welding processes that
are normally used for joining structural alloys, FSW is an emerging solid state joining process in which the
material that is being welded is not melted and recast. It is also an effective joining technique for a variety of
different materials. The metals with low melting temperatures such as copper and aluminum were among the
ﬁrst to be joined by this technique with the help of steel tool. Mahoney et al. [2] found that joints formed by
FSW hold much of the base material strength and have many other advantages over joints produced by
conventional welding techniques. Chao et al. [3] found that the maximum temperature in the material being
welded is usually less than 80% of its melting temperature of the base metal. Hence, the welding defects like
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distortion, solidiﬁcation, cracking, porosity, oxidation, and other defects that result from conventional fusion
welding are not observed [4-5].

II. WORKING PRINCIPLE
Friction stir welding (FSW) is a solid-state joining technique in which coalescence occurs due to thermo
mechanical deformation of workpieces as the resulting temperature exceeds the solidus temperature of
workpieces. The fundamental concept of FSW technique is depicted in Fig.1. It consists of a non-consumable
rotating tool having a specially designed tool pin and shoulder. Tool pin is plunged into the faying faces of
sheets or plates to be joined thus tool moves in the transverse direction along the length. The tool rotates in the
clockwise direction and translates from front to back as shown in Figure 1. The left side where the direction of
tool rotation is same of tool travel direction is termed as advancing side. It is opposite to the direction of metal
flow. The side opposite to advancing side where rotation of tool is reverse of direction of tool travel is termed as
retreating side. Due to frictional heat between tool and workpiece, material around the pin is softened and a
solid state joint is produced without melting. [6-7]

Figure 1: Schematic representations of friction stir welding.[11]

In FSW joints various micro structural regions can be observed as shown in Fig. 2. The Base metal region is
unaffected by heat as it is far away from the recrystallized zone and hence micro structural and mechanical
properties of this region remains unaltered. The second region is heat-affected zone (HAZ) that is next to Base
metal and is affected by heat but no plastic deformation takes place in this region; however, mechanical and
micro structural properties changes. The next region is thermo mechanically affected zone (TMAZ) affected
zone that is very near to weld nugget and it is plastically deformed by means of tool. In this region material
deforms without recrystallization. Next region is nugget zone or stir zone or fully recrystallized zone in which
tool pin rotates and produces frictional heat; results in severe plastic deformation. [8-9]

368 | P a g e

Figure 2: FSW transverse section (Misra & Ma, 2005)

III. THE CRITICAL WELDING PARAMETERS
3.1 Tool Rotation and Traverse Speeds, to be considered in FSW; how fast the tool rotates and how quickly it
traverses the interface. These two parameters have considerable importance and must be chosen with care to
ensure a successful and efficient welding cycle. Further, the relation with heat input is complex, increasing the
rotation speed or decreasing the traverse speed will result in a hotter weld also for good weld quality, and
material surrounding the tool should be hot enough to enable the extensive plastic flow required and minimize
the forces acting on the tool leading to tool breakage. On the other hand excessively high heat input may be
detrimental to the final properties of the weld.
3.2 Tool tilt and plunge depth, plunge depth is defined as depth of the lowest point of the shoulder below the
surface of the welded plate and plunging the shoulder below the plate surface increases the pressure below the
tool and helps ensure adequate forging of the material at the rear of the tool. Tilting the tool by 1 to 4 degrees,
such that the rear of the tool is lower than the front, will assist this forging process. This will ensure the
necessary downward pressure such that the tool fully penetrates the weld addressing defects such as pin rubbing
on the backing plate surface or a significant under match of the weld thickness compared to the base material
etc.
3.3 Tool Design, good tool can improve both quality of the weld and the maximum possible welding speed. So
it is desirable that the tool material is sufficiently strong, tough, and hard wearing at the welding temperature
along with good oxidation resistance and low thermal conductivity. For example tool steel AISI H13 and HSS
M2 to weld aluminum alloys within thickness ranges of 0.5 – 50 mm but more advanced tool materials are
necessary for more demanding applications such as highly abrasive metal matrix composites or higher melting
point materials such as steel or titanium. Majority of tools have a concave shoulder profile.
3.4 Welding forces, a number of forces will act on the tool during welding, a downward force to maintain the
position of the tool, the traverse force acts parallel to the tool motion, and torque is required to rotate the tool. In
order to prevent tool fracture and to minimize excessive wear and tear on the tool and associated machinery, the
welding cycle is to be modified by finding the best combination of welding parameters.
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3.5 Flow of material, mode of material flow through extrusion chamber and frozen pin technique will lead to
better forging of material.

IV. LITERATURE REVIEW
Ericsson and Sandstrom (2002) studied the influence by welding speed on the fatigue strength of friction stir
welds and also compare the fatigue results with results for conventional arc-welding methods: MIG-pulse and
TIG. Aluminum alloy 6082 used as a working materials.
Liu et al. (2003) studied the optimum welding parameters of friction stir welding on AA2017-T35 to establish
the relations between welding parameters and tensile strength of the joints.
Kovacevic (2003) investigate a three-dimensional model based on finite element analysis was used to study the
thermal history and thermo mechanical process in the butt-welding of aluminum alloy 6061-T6.
Huseyin Uzun et al.(2004) studied microstructure, hardness and fatigue properties of friction stir welded joint
of dissimilar Al 6013-T4 alloy and X5CrNi18-10 stainless steel. Optical microscopy was used to characterize
the microstructures of the weld nugget, the heat affected zone (HAZ), and thermo-mechanical affected zone
(TMAZ) and the base materials.
Cavaliere et al. (2005) studied the mechanical and micro structural properties of weld joint of dissimilar 2024
and 7075 aluminum sheets joined by friction stir welding (FSW) and analyze the mechanical response with
respect to the parent materials.
Kovacevic (2005) studied thermo-mechanical simulation of friction stir welding to predict the transient
temperature field, active stresses developed forces in all the three dimensions and may be extended to determine
the residual stress.
Marzol et al. (2006) established that friction stir welding (FSW) process parameters envelope for an AA 6061
alloy reinforced with 20% of Al2O3 particles, and also determine the properties of the obtained joints.
Microstructure has been observed with optical microscope, and images have been analyzed with image analysis
software.
Watanabe et al. (2006) investigated the effects of a pin rotation speed, the position for the pin axis, on the
tensile strength and the microstructure of the joint. The behaviour of the oxide film on the faying surface of the
steel during welding also examined.
Scialpi et al. (2006) studied the effect of different shoulder geometries on the mechanical and micro structural
properties of a friction stir welded joints of aluminum alloy 6082 T6. The effect of the three shoulder geometries
has been analyzed by visual inspection, macrograph, HV micro hardness, bending test and transverse and
longitudinal room temperature tensile test. The investigation results showed that, for thin sheets, the best joint
has been welded by a shoulder with fillet and cavity.
Zhang et al. (2007) represent the 3D material flows and mechanical features under different process parameters
by using the finite element method based on solid mechanics. Experimental results were also given to study the
effect of process parameters on joining properties of the friction stir welds. Numerical results indicate that the
tangent flow constitutes the major part in the material flow. The shoulder can accelerate the material flow on the
top half of the friction stir welding.
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Cavalierea et al. (2007) analyzed the effects of processing parameters on mechanical and micro structural
properties of AA6082 joints produced by friction stir welding. Different welded specimens were produced by
employing fixed rotating speeds of 1600rpm and by varying welding speeds from 40 to 460 mm/min. The SEM
observations of the fatigue specimens, welded at 115 mm/min, showed that at higher stress amplitude levels the
cracks initiate at the surface of the welds. By decreasing the stress amplitude the cracks initiate by the internal
defects.
Elangovan et al. (2007) studied the influences of tool pin profile and welding speed on the formation of friction
stir processing zone in AA2219. In this investigation an attempt has been made to study the effect of tool pin
profiles and welding speed on the formation of friction stir processing zone in AA2219.
Moreira et al. (2008) Studied that mechanical and metallurgical characterization of friction stir welded butt
joints of aluminum alloy 6061-T6 with 6082-T6 was carried out. For comparison, similar material joints made
from each one of the two alloys were used. The work included microstructure examination, micro hardness,
tensile and bending tests of all joints. The results show that the friction stir welded dissimilar joint present
intermediate mechanical properties when compared with each base material. In tensile tests the dissimilar joint
displayed intermediate properties. For instance in the hardness profile the lowest values were obtained in the
AA6082-T6 alloy plate side where rupture occurred, and in the nugget all type of joints present similar values.
Kanwer S. Arora et al. (2010) studied that friction stir welding of aluminum alloy 2219 using an adapted
milling machine was reported. The downward or forging force was found to be dependent upon shoulder
diameter and rotational speed whereas longitudinal or welding force on welding speed and pin diameter. Tensile
strength of welds was significantly affected by welding speed and shoulder diameter whereas welding speed
strongly affected percentage elongation.
Hwang et al. (2010) experimentally explore the thermal history of a work piece undergoing Friction Stir
Welding involving butt joining with pure copper C11000. In the experiments, K-type thermocouples were used
to record the temperature history at different locations on work piece. This data, combined with the preheating
temperature, tool rotation speeds and tool moving speeds allowed parameters for a successful weld to be
determined.
S. Rajakumar et al. (2011) observed that in FSW process tool parameters plays a major role in deciding the
joint strength. Joint strength is influenced by grain size and hardness of the weld nugget region. Hence, in this
investigation an attempt was made to develop empirical relationships to predict grain size and hardness of weld
nugget of friction-stir-welded AA6061 aluminum alloy joints. The empirical relationships are developed by
response surface methodology incorporating FSW tool and process parameters. A linear regression relationship
was also established between grain size and hardness of the weld nugget of FSW joints.
Aval (2011) investigate that the thermo-mechanical responses during the dissimilar friction stir welding of
aluminum alloys have been evaluated employing a three-dimensional model and the finite element software
ABAQUS. Also, both experimental and simulated results indicate that welding fixtures significantly affect the
residual stress profiles as well as their magnitudes.
Elangovan et al. (2012) focuses on the development of an effective methodology to determine the optimum
welding conditions that maximize the strength of joints.
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Mariano et al. (2012) presents a literature review on friction stir welding (FSW) modeling with a special focus
on the heat generation due to the contact conditions between the FSW tool and the work piece. A reliable FSW
process modeling depends on the fine tuning of some process and material parameters. Usually, these
parameters are achieved with base on experimental data. The numerical modeling of the FSW process can help
to achieve such parameters with less effort and with economic advantages.
Zhang (2012) studied that, the thermal modeling of underwater friction stir welding (FSW) was conducted with
a three-dimensional heat transfer model. The vaporizing characteristics of water were analyzed to illuminate the
boundary conditions of underwater FSW. Temperature dependent properties of the material were considered for
the modeling. For underwater joint, the high-temperature distributing area is dramatically narrowed and the
welding thermal cycles in different zones are effectively controlled in contrast to the normal joint.
Bhatt (2013) observed that Friction stir welding of AA6061-T6 aluminum alloy to overcome limitations of
fusion welding. The FSW tool, not being consumed, produces a joint with predominant advantages of high joint
strength, lower distortion and absence of metallurgical defects. Process parameters such as tool rotational speed,
tool traverse speed and axial force and tool dimensions play an important role in obtaining a specific
temperature distribution and subsequent viscosity distribution within the material being welded.
Guo (2013) Studied that the Dissimilar AA6061 and AA7075 alloy have been friction stir welded with a variety
of different process parameters. In particular, the effects of materials position and welding speed on the material
flow, microstructure, micro hardness distribution and tensile property of the joints were investigated. It was
revealed that the material mixing is much more effective when AA6061 alloy was located on the advancing side
and multiple vortexes centers formed vertically in the nugget.
Keivani (2013) have studied in their work, friction stir welding (FSW) is applied extensively in industry for
joining of nonferrous metals especially aluminum. A three-dimensional model based on finite element analysis
was used to study the thermal characteristic of copper C11000 during the FSW process.
Liu a (2013) In their research, the 4 mm thick 6061-T6 aluminum alloy was self-reacting friction stir welded at
a constant tool rotation speed of 600 rpm.The specially designed self-reacting tool was characterized by the two
different shoulder diameters. The results of transverse tensile test indicated that the elongation and tensile
strength of joints increased with increasing welding speed. The defect-free joints were obtained at lower
welding speeds and the tensile fracture was located at the heat affected zone adjacent to the thermal
mechanically affected zone on the advancing side.
Simoes a, (2013) studied the FSW of polymers, From the study it was possible to conclude that, due to the
polymers rheological and physical properties, the thermo-mechanical conditions during FSW are very different
from that registered during welding of metals, leading to completely different material flow mechanisms and
weld defect morphologies.
Pan (2013) studied that friction Stir Welding is a complex thermal-mechanical process. Numerical models have
been used to calculate the thermal field, distortion and residual stress in welded components but some modeling
parameters such as film coefficient and thermal radiation of the work pieces may be technically difficult or
expensive to measure experimentally. By comparing the FEM numerical results with experimental results, the
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FSW process thermal parameters have been successfully identified. This automatic parameters characterization
procedure could be used for the FSW process optimization.
He (2014) discussed and illustrated numerical analysis of friction stir welding with brief case studies. In
addition, several important key problems and issues remain to be addressed about the numerical analysis of
friction stir welding and opportunities for further research are identified.

V. RESULTS AND DISCUSSION
From the above literature study it is evident that there is a potential for Friction Stir Welding of aluminum
alloys in various fields. FSW continues to be the subject of investigations and further development and
improvements in the joining of aluminum alloys. Even many studies have been performed; there is still a
considerable need to further examine existing and new combinations of process parameters such as tool
rotational speed, traverse speed and tool tilt angle. Existing researches are constrained to the microstructure
of weld joint. Hence an attempt has been made to explore the optimization of parameters of FSW.
Experimental techniques that include statistical design of experiment, such as Taguchi method is
considered to achieve an optimal solution. Study on various process parameter of FSW on 6061-T6
aluminum alloy was carried out on vertical milling machine.
5.1 Material Selection
The base material used in this study is aluminum alloy AA6061-T6. The composition and mechanical properties
of is given in Tables 1 and 2, respectively.
Table 1 Chemical Compositions of Aluminum Alloy.
Al

Si

Fe

Cu

Mn

Mg

Cr

Zn

Ti

6061-

0.4-

0.7

0.15-

0.15

0.8-

0.15-

0.25

0.15

T6

0.8

1.2

0.35

Alloy

0.40

Table 2 Mechanical properties of base metal.
Tensile strength (MPa)

Yield strength (MPa)

% Elongation

Hardness

295

240

8.0

105

Specially designed tool as shown in Fig.1 is used in the Friction stir welding. The material of the tool is
HSS M2 Steel Rod of Dia. 22 mm. A non-consumable high-speed steel tool is used for welding 6061 Al
alloy having the shoulder diameter of 22 mm and the tool has cylindrical shaped probe (tool pin) with
threads. Probe diameter and length is 6 mm and 5.7mm respectively. The diameter of the head is 18mm.
The hardness of tool is around 54HRC.

Figure 1 Tool Used For FSW
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5.2 Selection Of Process Parameters And Levels
The main parameters that affect the mechanical properties of FS welded joints and the practical limits are
summarized in Table 3.
Table 3—Process parameters values and their three levels
Level

Rotational speed(rpm)

Transverse speed (mm/min.)

Tool tilt angle(deg)

1

500

16

0

2

710

20

1

3

1000

25

2

5.3 Methodology Selection
From the above literature study there was various methodology used to optimize the process parameters by
different authors like Taguchi, Response Surface methodology etc. so the Taguchi (L9) orthogonal array is used
to optimize the process parameters, such as tool rotational speed, welding speed and tool tilt angle. Analysis of
variance was also used to find out the significant parameter that affects the mechanical properties. The
following are the steps to be followed for process parameter optimization by this methodology given by Ross
and Phillip J. [6-7]:
Step 1: Determine the quality characteristic to be optimized.
Step 2: Identify the noise factors and test conditions.
Step 3: Identify the control factors and their alternative levels.
Step 4: Design the matrix experiment and deﬁne the data analysis procedure.
Step 5: Conduct the matrix experiment.
Step 6: Analyze the data and determine optimum levels for control factors.
Step 7: Predict the performance at these levels
A. Selection of Orthogonal Array
As three levels and three factors are taken into consideration, L9 OA is used in this investigation as shown in
Table 1. Only the main factor effects are taken into consideration and not the interactions. The degrees of
freedom (d.f.) for each factor is 2 (number of levels- 1, i.e. 3 - 1 = 2) and therefore, the total d.f. will be 3× 2 =
6. Generally, the d.f. of the OA should be greater than the total d.f. of the factors. As the d.f. of L9 is 8 it is
suitable for the study.
Table-1:-Experimentation control log using OA L9.
Exp.No

RPM

Feed

Tilt Angle

1

1

1

0

2

1

2

1

3

1

3

2

4

2

1

1

5

2

2

2

6

2

3

0

7

3

1

2

8

3

2

0

9

3

3

1
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VI. CONCLUSIONS AND FUTURE SCOPE
In this paper, a critical review of different aspects of FSW technique has been illustrated. It has been decided to
present the major findings related to FSW at one place so as to provide a clear picture to the reader. Following
points can be concluded:


Friction stir welding owing to its distinctive characteristics: low distortion and shrinkage even in long welds,
free of arc, filler metal, and shielding gas, low HAZ, free of spatter and porosity defect is emerging as an
alternative to fusion welding. FSW is found suitable for joining similar or dissimilar metals or alloys including
aluminum, magnesium, copper, steel, zinc, nickel and its alloys, plastics, etc.



Like traditional fusion welding butt and lap joint can be carried out in friction stir welding. Although, no special
preparation is needed. In addition, it is observed that FSW shows significant enhancement in tensile strength,
ductility, fatigue, and facture toughness as compared to fusion welding.



It is clear that, FSW process parameters: tool rotation rate, traverse speed, tool tilt angle influence the
mechanical and metallurgical behaviour of joints and hence, are vital to produce sound and defect-free weld.



According to available literature, most of the research work is focused on friction stir welding of aluminum,
copper and magnesium. Friction stir welding of alloys, plastics, composite materials, etc. is having huge scope
for future research.



The influences of the input process parameters on process performance characteristics and interaction effects are
not significantly explored. In-detail study of contribution of the individual input process parameters on process
performance characteristics is lacking in literature.



Mechanism of materials flow, tool geometry design, wearing out of welding tool, and force distribution during
welding needs proper attention.

REFERENCES
[1]

Thomas, W. M., et al. International patent application no. No. 9125978.8. PCT/GB92/02203 and GB patent
application, 1991. C. Dawes, W. Thomas, TWI Bulletin 6, November/December 1995, p. 124.

[2]

Mahoney, M. W., et al. "Properties of friction-stir-welded 7075 T651 aluminum." Metallurgical and
materials transactions A 29.7 (1998): 1955-1964.

[3]

Chao, Yuh J., and Xinhai Qi. "Thermal and thermo-mechanical modeling of friction stir welding of
aluminum alloy 6061-T6." Journal of Materials Processing and Manufacturing Science 7 (1998): 215-233.

[4]

Thomas, W. M., and E. D. Nicholas. "Friction stir welding for the transportation industries." Materials &
Design 18.4 (1997): 269-273.

[5]

Heidarzadeh, A., et al. "Tensile behavior of friction stir welded AA 6061-T4 aluminum alloy joints."
Materials & Design 37 (2012): 166-173.

[6]

Ross, Phillip J. "Taguchi techniques for quality engineering: loss function, orthogonal experiments,
parameter and tolerance design." (1988).

[7]

De Backer, Jeroen, Gunnar Bolmsjö, and Anna-Karin Christiansson. "Temperature control of robotic friction
stir welding using the thermoelectric effect." The International Journal of Advanced Manufacturing
Technology 70.1-4 (2014): 375-383.
375 | P a g e

[8]

Liu, G., et al. "Microstructural aspects of the friction-stir welding of 6061-T6 aluminum." Scripta materialia
37.3 (1997): 355-361.

[9]

Mahoney, M. W., et al. "Properties of friction-stir-welded 7075 T651 aluminum." Metallurgical and
materials transactions A 29.7 (1998): 1955-1964.

[10]

McNelley, T. R., S. Swaminathan, and J. Q. Su. "Recrystallization mechanisms during friction stir
welding/processing of aluminum alloys." Scripta Materialia 58.5 (2008): 349-354.

[11]

Mishra, Rajiv S., and Z. Y. Ma. "Friction stir welding and processing." Materials Science and Engineering:
R: Reports 50.1 (2005): 1-78.

[12]

Ericsson, Mats, and Rolf Sandström. "Influence of welding speed on the fatigue of friction stir welds, and
comparison with MIG and TIG." International Journal of Fatigue 25.12 (2003): 1379-1387.

[13]

Chen, C. M., and R. Kovacevic. "Finite element modeling of friction stir welding—thermal and
thermomechanical analysis." International Journal of Machine Tools and Manufacture 43.13 (2003): 13191326.

[14]

Liu, H. J., et al. "Tensile properties and fracture locations of friction-stir-welded joints of 2017-T351
aluminum alloy." Journal of Materials Processing Technology 142.3 (2003): 692-696.

[15]

Zhang, Hui-jie, Hui-jie Liu, and Y. U. Lei. "Thermal modeling of underwater friction stir welding of high
strength aluminum alloy." Transactions of Nonferrous Metals Society of China 23.4 (2013): 1114-1122.

[16]

Jamshidi Aval, H., S. Serajzadeh, and A. H. Kokabi. "Experimental and theoretical evaluations of thermal
histories and residual stresses in dissimilar friction stir welding of AA5086-AA6061." The International
Journal of Advanced Manufacturing Technology 61.1 (2012): 149-160.

[17]

Hattel, Jesper Henri, Kim Lau Nielsen, and Cem Celal Tutum. "The effect of post-welding conditions in
friction stir welds: from weld simulation to ductile failure." European Journal of Mechanics-A/Solids 33
(2012): 67-74.

[18]

Chen, C. M., and R. Kovacevic. "Finite element modeling of friction stir welding—thermal and
thermomechanical analysis." International Journal of Machine Tools and Manufacture 43.13 (2003): 13191326.

[19]

Li, Bo, et al. "Dissimilar friction stir welding of Ti–6Al–4V alloy and aluminum alloy employing a modified
butt joint configuration: Influences of process variables on the weld interfaces and tensile properties."
Materials & Design 53 (2014): 838-848.

[20]

Rajakumar, S., C. Muralidharan, and V. Balasubramanian. "Statistical analysis to predict grain size and
hardness of the weld nugget of friction-stir-welded AA6061-T6 aluminium alloy joints." The International
Journal of Advanced Manufacturing Technology 57.1-4 (2011): 151-165.

[21]

Elangovan, K., and V. Balasubramanian. "Influences of tool pin profile and welding speed on the formation
of friction stir processing zone in AA2219 aluminium alloy." Journal of materials processing technology
200.1 (2008): 163-175.

[22]

Arora, Kanwer S., et al. "Effect of process parameters on friction stir welding of aluminum alloy 2219-T87."
The International Journal of Advanced Manufacturing Technology 50.9 (2010): 941-952.

376 | P a g e

[23]

Ericsson, Mats, and Rolf Sandström. "Influence of welding speed on the fatigue of friction stir welds, and
comparison with MIG and TIG." International Journal of Fatigue 25.12 (2003): 1379-1387.

[24]

Riahi, Mohammad, and Hamidreza Nazari. "Analysis of transient temperature and residual thermal stresses
in friction stir welding of aluminum alloy 6061-T6 via numerical simulation." The International Journal of
Advanced Manufacturing Technology 55.1 (2011): 143-152.

[25]

Vijayan, S., et al. "Friction stir welding of Al–Mg alloy optimization of process parameters using Taguchi
method." Experimental Techniques 34.5 (2010): 37-44.

[26]

Mustafa, Faiz F., Ali H. Kadhym, and Hiba H. Yahya. "Tool geometries optimization for friction stir
welding of AA6061-T6 aluminum alloy T-joint using Taguchi method to improve the mechanical behavior."
Journal of Manufacturing Science and Engineering 137.3 (2015): 031018.

[27]

Lakshminarayanan, A. K., and V. Balasubramanian. "Process parameters optimization for friction stir
welding of RDE-40 aluminum alloy using Taguchi technique." Transactions of Nonferrous Metals Society of
China 18.3 (2008): 548-554.

[28]

Kumar, Sanjay, Sudhir Kumar, and Ajay Kumar. "Optimization of process parameters for friction stir
welding of joining A6061 and A6082 alloys by Taguchi method." Proceedings of the Institution of
Mechanical Engineers, Part C: Journal of Mechanical Engineering Science 227.6 (2013): 1150-1163.

[29]

Elangovan, S., K. Anand, and K. Prakasan. "Parametric optimization of ultrasonic metal welding using
response surface methodology and genetic algorithm." The International Journal of Advanced
Manufacturing Technology 63.5 (2012): 561-572.

[30]

Rajakumar, S., C. Muralidharan, and V. Balasubramanian. "Establishing empirical relationships to predict
grain size and tensile strength of friction stir welded AA 6061-T6 aluminum alloy joints." Transactions of
Nonferrous Metals Society of China 20.10 (2010): 1863-1872.

[31]

Rajakumar, S., and V. Balasubramanian. "Predicting grain size and tensile strength of friction stir welded
joints of AA7075-T6 aluminum alloy." Materials and Manufacturing Processes 27.1 (2012): 78-83.

[32]

Soundararajan, Vijay, Srdja Zekovic, and Radovan Kovacevic. "Thermo-mechanical model with adaptive
boundary conditions for friction stir welding of Al 6061." International Journal of Machine Tools and
Manufacture 45.14 (2005): 1577-1587.

[33]

Verma, S., and J. Misra. "A critical review of friction stir welding process." DAAAM International Scientific
Book (2015): 249-266.

377 | P a g e

STUDY THE EFFECT OF SN ON THE AMORPHOUS
SE-TE THIN FILMS
Satendra Singh1, Satish Kumar2
1,2

Department of Physics, OPJS University, Churu, Rajasthan (India)

ABSTRACT
Amorphous Se40-xTe60Snx glassy alloys have been synthesized by thermal evaporation technique under high
vacuum conditions (~ 10-5 torr). The optical spectra of amorphous

Se 40-xTe60Snx (x = 0, 2, 4, 6, 8) thin films

have been measured by a double beam UV-VIS-NIR computer controlled spectrophotometer over the range of
200-3000 nm. Swanepole technique has been used to calculate the optical constants [refractive index
(n),extinction coefficient (k) and absorption coefficient (α)] and optical band gap of amorphous Se 40-xTe60Snx
thin films. Absorption coefficient (α) increases with incident photon energy (hν) for all the samples. The optical
band gap increases with increase of the tin (Sn) content. .

Keywords: Thin film, Optical constants, Optical band gap etc.

I. INTRODUCTION
Se-Te glassy alloy have gained much importance among chalcogenide glasses because of their high
photosensitivity, greater hardness, high crystallization temperature and smaller ageing effect as compare to pure
a-Se [1] and useful in practical application [2]. It was believed earlier that impurities have little effect on the
properties of amorphous semiconductors as each impurity atom satisfies its requirement by adjusting its
neighboring environment.
The role of various metals such as Ag, Sn etc. as “additives” in affecting the properties of chalcogenide glasses
have been received much attention [3, 4]. It would be interesting to study the role of Ag, Sn metals in affecting
the properties of the glasses of the Se-Te system. In this communication, we report the effect of Sn and Ag
atom on the optical properties of Se-Te system. Sn is chosen as an additive material because it alloys with most
of the metals and modify their physical properties. The knowledge of accurate values of wavelength dependent
refractive index of thin films yields fundamental information on the optical energy gap (Eg), defect levels,
phonon and plasma frequencies, etc. The optical behavior of material is utilized to determine its optical constant.
Optical constants like refractive index (n) and extinction coefficient (k) are calculated by well known Swanepoel
method [5],using transmission spectrum in the UV-VIS-NIR region. Analysis of absorption coefficient was also
carried out to determine the Eg and the nature of transitions.
Sn-containing chalcogenide glasses have attracted much interest in glass science and technology for
fundamental research of their structure, properties and preparation [6-10]. They have many current applications
in optics, optoelectronics, chemistry and biology such as optical elements, gratings, photodoping, optical
memories, microlences, wave-guides, holography, bio and chemical sensors, solid electrolytes, batteries etc.
[11-20].
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The effect of an impurity in an amorphous semiconductor material may be widely different, depending on the
conduction mechanism and the structure of material [21]. The study of the optical properties of chalcogenide
glasses is important for the determination of the electronic band structure as well as other optical parameters,
such as optical energy gap and refractive index. The aim of present paper is to study the effect of Sn
incorporation on the optical properties of Se-Te alloys. The optical transmission spectra of the amorphous thin
films of a-Se40-xTe60Snx are measured by spectrophotometer.

II. EXPERIMENTAL PROCEDURE
Glassy alloys of a-Se40-xTe60Snx (x = 0, 2, 4, 6, 8) were prepared by melt-quenching technique.The exact
proportions of high purity 99.999% Se, Sn and Te granules were weighted according to the formula of a-Se40xTe60Snx
5

(x = 0, 2, 4, 6, 8). The powder mixture was loaded into quartz ampoule and sealed under vacuum at 10 -

torr. The sealed quartz ampoules was loaded in a furnace and heated to 950 oC at a rate of 3-4 0C/minute for 18

hours to ensure the composition homogeneity and quenched in liquid nitrogen. The ingots were crushed,
separated, grounded and characterized. The glassy nature of alloys was checked with the help of X-ray
diffraction technique using Cu-Kα radiation.
The thin films of chalcogenide were synthesized by thermal evaporation technique under high vacuum
conditions (~ 10-5 torr) using a small piece of bulk alloy as a source material and glass as a substrate. The films
were kept inside the deposition chamber for 24 hours to achieve the metastable equilibrium. The optical
transmission spectra of amorphous Se40-xTe60Snx (x = 0, 2, 4, 6, 8) thin films have been measured by a double
beam UV-VIS-NIR computer controlled spectrophotometer as a function of wavelength.

III RESULT AND DISCUSSION
3.1 Determination of Optical Constants
By Swanepole's method , the optical parameters are deduced from the fringe patterns in the transmittance
spectrum. In the transmittance region where the absorption coefficient (α = 0), the refractive index n is given by
n = [N + (N2 - s2)1 / 2]1 / 2

(i)

where N = (2s / Tm) - (s2 + 1) / 2, s is the refractive index of the substrate and T m is the envelope function of
the transmittance minima.
Where (α ≠ 0), in the region of weak and medium absorption, the refractive index n is given by
n = [N + (N2 - s2)1/2]1/2

(ii)

2

where N = {2s(TM - Tm) / }TMTm + (s + 1) / 2 and Tm is the envelope function of the transmittance maxima.
In the region of strong absorption, the transmittance decreases drastically and refractive index (n) can be
estimated by extrapolating the values in the other regions.
If n1 and n2 are the refractive indices at two adjacent maxima and minima at λ 1 and λ2 then the thickness of the
film (d) is given by
d = λ1λ2 / 2[λ1n2 - λ2n1]

(iii)

The extinction coefficient (k) can be calculated by relation
k = α λ / (4π)

(iv)
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= (λ / 4πd) ln (1/x)
where x is the absorbance and d is the film thickness.
In the region of weak and medium absorption, absorbance (x) can be calculated from the transmission minima
Tm and given by the equation
x = [Em - {Em - (n2 -1)3 (n2 - s4)1/2] / [(n - 1)3 (n - s2)]
where

2

2

2

(v)

2

Em = [(8n s/Tm)-(n -1)(n -s )]

The obtained values of refractive index and extinction coefficient are given in Table 1. The variation of
refractive index with photon energy (hν) is shown in Fig. 1 and the variation of extinction coefficient with
photon energy is shown in Fig. 2. It is observed that the value of refractive index and extinction coefficient
show an overall increasing trend with the increase in photonic energy. From Table 1, it is observed that the
values of refractive index (n) and extinction coefficient (k) increases with the increase of Sn content for a-Se40xTe60Snx

thin films. This spectral and dopant dependence of optical constants with the photonic energy will be

helpful in deciding on the suitability of this system for application in optical data storage devices.
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Table 1: Optical constants for amorphous Se40-xTe60Snx thin films at 1600 nm.
Material

Se40Te60
Se38Te60Sn2
Se36Te60Sn4
Se34Te60Sn6
Se32Te60Sn8

Refractive
Index (n)
17.66
12.95
9.35
6.85
5.25

Extinction
Coefficient
(k)
0.099
0.071
0.052
0.045
0.038

Absorption
Coefficient
(α)(m-1) x 103
28.00
16.00
10.00
6.60
4.10

Optical
Band
Gap Eg (eV)
0.78
1.13
1.25
1.33
1.42

These are found that the optical band gap to increase with the increase in photon energy and also with
addition of Sn impurity in the present system of a-Se40-xTe60Snx thin films.

3.2 Absorption Coefficient and Optical Band Gap
The absorption coefficient (α) of amorphous Se40-xTe60Snx thin films have been calculated by using relation
α = 4πk / λ

(vi)
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Fig
3. Variation of absorption coefficient (α) with photon energy (hν) for amorphous Se 40-xTe60Snx

thin films.

Here an increase in the value of absorption coefficient (α) with the increase in photon energy for

a-

Se40-xTe60Snx thin films and it is also observed that the value of absorption coefficient increases with the
increase of Sn content. Due to the large absorption coefficient these materials may be suitable for optical
memory storage devices.
The optical band gap is calculated from absorption coefficient data as a function of energy (hν) by using
relation
α = A(hv - Eg)n / hv

(vii)

Here A is a constant, Eg is the optical band gap of the material and the exponent n depends on the type of
transition and have values 1/2, 2, 3/2 and 3 corresponding to the allowed direct, allowed indirect, forbidden
direct and forbidden indirect transitions, respectively.
The present system of a-Se40-xTe60Snx obeys the rule of allowed indirect transition. The values of optical band
gap (Eg) is calculated by extrapolating the straight line portion of (αhν) 1/n vs. hν by taking n = 2 as shown in
Fig.4. The calculated values of Eg for all samples are given in Table 1. It is evident from Table 1, that the
optical band gap (Eg) increases with increase of the Sn content. The increase in optical band gap with increase of
the Sn content can be explained on the basis of Mott and Davis Model [22]. According to this technique,
chalcogenide thin films contain a high concentration of defect states and these defects are responsible for the
presence of localized states in the band gap. The increase in optical band gap with increase of the Sn content
may be due to decrease in the density of defect states in the mobility gap or increase in disorderness. The
increase in optical band gap along with the decrease in the density of defect states may also be correlated with
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electronegativity of the elements involved. The electronegativity of Se, Te and Sn are 2.4, 2.1 and 1.96
respectively and Sn has higher electronegativity than Se. .

Fig
4. Variation of (αhν)1/2 with photon energy (hν) for amorphous Se40-xTe60Snx thin films
These indirect band gap materials may have potential applications in optical recording media, infrared
spectroscopy, laser fibers, xerography, fiber optical telecommunication and electrographic applications.
Moreover, their refractive index and transparency in the infrared region are good indicators for integrated optics
and detection in the near-infrared spectral domain.

IV. CONCLUTION
The optical gap increases with an increase of Sn concentration in Se40-xTe60Snx (where x = 0, 2, 4, 6 and 8)
systems. The results prove that optical gap strongly depends upon the film composition. The absorption
coefficient for the film exhibits a linear dependency on photon energy. In the wide range of wavelength the
absorption coefficient follows Urbach relation[23]. It is also found that the values of the optical constants
increase with increasing Sn content at room temperature. An increase in the optical band gap with increasing Sn
content is probably due to the increase in grain size, reduction in the disorder and decrease in the density of
defect state which results in the reduction of tailing of bands.
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ABSTRACT
Delhi which has seen an unexpected growth of population from all surrounding areas was faced with the
problem of mobility. The roads were over congested with traffic, buses overloaded and still the people were
seen on various boarding points waiting for public transport. It is at this juncture, the development of Metro
Rail started taking place to cater to the mobility needs of the people of NCT of Delhi. The Delhi Metro Rail
Corporation Limited was registered on May 3, 1995 under the companies Act, 1956. The DMRC designed its
programme in such a way that it covered the whole of NCT in a phased manner. The success of Metro Rail
project lies in the effectiveness with which the programmes are executed.

The paper attempts to study the

procedure adopted in the implementation of Metro Rail Services in Delhi.

Keywords: MRTS, Detailed Project Report, GNCTD, DMRC

I. INTRODUCTION
The growth of Metro Rail took place under the banner of DMRC (Delhi Metro Rail Corporation). The DMRC
was formed with equal equity participation of Government of India (GOI) and Government of National Capital
Territory of Delhi (GNCTD). The DMRC doesn’t fall under the category of a central public sector undertaking
because neither of the two government has the minimum 51% equity. Among the public sector corporations in
India, it enjoys a unique position, greater autonomy and a corporate attitude which is necessary to execute
massive projects involving state of the art technology at a great speed. Delhi Metro Rail Corporation functions
as a Delhi Mass Rapid Transit System which today extends to the National Capital Region (NCR) which covers
parts of two states of Haryana and Uttar Pradesh.

First section of the system was inaugurated on 24 th

December, 2002 and commercial services started the very next day and with that Delhi joined the list of Metro
cities of the world.
The DMRC today has a total coverage of about 213 km. It caters to 2.6 million population per day on an
average and has a frequency of about three minutes during peak time.

II. OBJECTIVE OF THE STUDY
1. The present paper provides an overview of the dimensions of the MRTS.
2. To study the procedure adopted in implementation of Metro Rail service in Delhi.
3. To study the future prospects of growth.
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III. RESEARCH METHODOLOGY
The methodology involved use of secondary data such as articles, journals, websites, books published by
DMRC etc. Proper reference has been mentioned wherever required.

IV. DIMENSIONS OF THE PROGRAMME
Delhi metro, though started with a slow pace had a large target to achieve. It had Delhi at this centre and
National Capital Territory of Delhi at its periphery to cover. The DMRC designed its programme in such a way
that it covered the whole of NCT in a phased manner. The dimensions of the programme are being implemented
in four phases of which two are fully operational, third is partially operational while all four phases are to be
made operational by 2021.

4.1 MRTS Phase I
Phase I of the network comprises 65 km of route length and is now fully operational. Delhi Metro Rail
Corporation (DMRC) was able to complete Phase I in seven years and nine months, though the projected time
period was ten years. According to Sreedharan

(2007,The Hindu) , small and lean teams of dedicated

professionals were major contributing factors behind the successful implementation of the first phase of Delhi
Metro in advance scheduled time.
The first section of the Delhi Metro Rail was opened to the public on 25 th December 2002. Over the next four
years, newer sections were regularly opened. The Phase-I of Metro Rail Network connects some of the most
populated and important areas of Delhi.

4.2 MRTS Phase II
Phase II of the network comprises 124.9 km of route length and is now operational. The first section
(Shahdara- Dilshad Garden Line) was opened in June 2008. Phase II includes corridors connecting parts of
Delhi with NCR like Noida and Gurgaon. Construction of phase II of the project includes a high-speed line to
the Indira Gandhi International (IGI) airport. This is the first corridor, where a PPP model has been followed.
The link between the New Delhi station and the Indira Gandhi International Airport is known as Airport
Express Link. Trains will run at a maximum speed of 140 kmph and this distance will be covered in about 16
minutes(DMRC Annual Report 2007-08, p-7).

4.3 MRTS Phase–III and Phase-IV
Phase III (160.57km) and IV (103 km) are planned to be completed by 2017 and 2021 respectively, with the
network spanning about 450 km by then, making it larger than London's Underground metro network.
As the city expands beyond its city limits, there will be further extensions of the network in suburbs, because
the northern outskirts of Delhi and the suburbs beyond it (Kundli, Sonepat) and the south-eastern suburb of
Greater Noida are currently left untouched in the Delhi Metro Master plan 2021. DMRC officials, however,
said as was the case in the previous phases, there is the possibility of more lines being added to the final
network with time. Phases III and IV of Delhi Metro will cover most of the remaining parts of Delhi and even
extend its services to some areas belonging to the neighboring states of Delhi.
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V. PROCEDURE ADOPTED IN IMPLEMENTATION OF METRO RAIL SERVICE
Implementation is a stage where all the planned activities are put into action. Before the implementation of a
project, the implementers should identify their strength and weaknesses, analyse the existing situation, its
resources and constraints in the concerned area, also the feasibility analysis have to be done. Projects have to be
organized for implementation. The success of a project lies in the effectiveness with which programmes are
executed.
The planning for the Metro in Delhi had started in the 1950s. Numerous studies were conducted for studying the
feasibility of a rail based mass transit system. It was in 1970 when the Central Road Research Institute (CRRI)
after an exhaustive study on traffic and travel characteristics of Delhi recommended a Mass Rapid Transit
Network for the city. As many as 35 more studies on Delhi's transport problems were conducted subsequently
by various entities like the Metropolitan Transport Team (MTT) of the Indian Railways, Delhi Development
Authority (DDA) and the Study Group of the Ministry of Railways. . Almost all these studies recommended the
Mass Rapid Transit System (MRTS) as a mean to solve Delhi's traffic problems. In order to mitigate the
growing traffic and transport problems in Delhi, the Government of National Capital Territory of Delhi
(GNCTD) commissioned RITES Limited in 1988-89 to study the feasibility of introducing an Integrated Multimodal Mass Rapid Transit System for Delhi. In 1990, RITES recommended a Mass Rapid Transit System
(MRTS) comprising Rail corridor, Metro corridor and dedicated Bus way for a total network of 198.50
Kilometers ( www.delhimetrorail.com/corporates/ecofriendly/chapter%201.pdf ).
The first step towards the construction of the Metro was initiated when the Delhi Metro Rail Corporation Ltd.
under the Companies Act, 1956 was set up in May 1995 and E. Sreedharan was appointed managing director
(MD) of the DMRC. Physical construction work on the project started on October 1, 1998. The entire project
was divided into four Phases.

The procedure adopted can be studied under the following heads:
5.1 Enactment of the Metro Railways (Construction of Works) Act, 1978
The proposal of Delhi Metropolitan Rail first of all was conceived in Delhi Master Plan, published in 1960. For
the implementation of this Project, the Metro Railway (Construction of Works) Act, 1978 was enacted and
Delhi Metro Rail Co. was formulated. The responsibility for implementation of this project was given to Shri
Sreedharan by appointing him as Managing Director of Delhi Metro Rail Corporation Ltd. He is also known for
the completion of Konkan Railway Project in India before schedule. A technocrat, he had a long stint in the
Indian Railways (IR). During his service with IR, he had earned a reputation for completing major projects on
time and within the budget.
Delhi Metro railway (Operation and Maintenance) act, 2002 provides for the power to acquire land etc. for this,
it shall apply to the central government which notifies this in official gazette. If there are no objections, land is
acquired by the government and compensation is paid.

5.2 Funding of the Project
For Phase I, 28% was financed through equity contributions subscribed equally by the Central Government and
the State Government. The two Governments also agreed to provide an interest-free subordinate loan to cover
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the cost of land acquisition, which is roughly 5% of the project cost. Remaining 7% funds were internally
generated through property development. The Japanese Government financed about 60% of the cost by way of
a soft loan through the Japan Bank for International Corporation (JBIC) now called Japan International
Cooperation Agency (JICA).
For phase II, JICA loan has contributed 54.47% of the funding and equity from GOI and Government of Delhi
is 16.39% each. The construction and cost in the NCR towns like Noida and Gurgaon is borne by respective
state governments. For phase III, funding pattern was same, JICA contributed 48.57% of the funding
requirement and GOI and Government of Delhi financed 10.04% each.

5.3 Planning the Project
It took two decades to build the Kolkata Metro which was a result of bad planning and it was badly delayed. In
Delhi Sreedharan (MD, DMRC) faced no such problem. When people in old Delhi (Chandni Chowk area)
objected to the demolition of their houses, the DMRC used the tunnel boring machine technology to solve the
problem. The same technology is being adopted in south Delhi’s densely populated areas. At the same time it is
ensured that there are no major bottlenecks and no demolitions.
In India, major infrastructure projects are often stalled because of a lack of funds, political interference, lack of
professionalism and accountability, property disputes, corruption, etc. Therefore, even before the
commencement of the project, the DMRC attempted to put in place effective systems to ensure the smooth
progress of the project.
Funding was not an issue in the case of the Delhi Metro project because it was settled even before the project
commenced. In order to steer clear of political interference, the DMRC sought autonomy on all major matters
and the GOI promised to give it this autonomy.

5.4 Selection of General Consultants
The Delhi Metro was planned and developed as a technology exchange, whereby international firms with
expertise in the development of metro railways were contracted to aid with specific tasks such as general
planning, station design, construction management and rolling stock production. These international firms, from
countries such as Japan, Korea, France and the US, were required to partner and transfer their expertise to
Indian firms, so that indigenous companies could take a lead role in the later stages of the Delhi Metro project.
It was also planned that the indigenous firms would later be able to disseminate their knowledge to other cities
in India that were seeking to develop metro railways.
One of the important decisions was the choice of project’s General Consultants. For selecting the General
Consultants, detailed terms and conditions had been outlined in tender documents. The purpose was to ensure
that the best consultants were selected to direct the project. All technical bids were evaluated by DMRC and the
consortium led by Pacific Consultants International (Japan) was ranked first in the bidding process. The
consortium included Parsons Brinkerhoff International (USA), Japan Railway Technical Services (Japan),
Tonichi Engineering Consultants (Japan) and Rail India Technical & Economic Services from India.
DMRC formed consortiums to advise it on the project and to provide it with the latest technology. It also saw to
it that the foreign companies worked with the Indian companies to ensure that the latter assimilated their
expertise and technological know-how.
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5.5 Designing the Metro
The design of the structures of the Delhi Metro posed a number engineering challenges for the Metro Design
Engineers especially in the underground sections as there are no yardsticks available in India for designing civil
Metro structures to withstand earthquakes. Delhi metro engineers had to look to international standards and
codes from countries such as Japan which are highly earthquake prone. In the elevated construction, British
Standard Codes and Elevated Codes for designing have also been used to ensure structural adequacy and
economy during construction apart from using the established Railway codes

5.6 Construction Management
While doing construction work, DMRC took care to see that traffic disruption should be as minimal as possible.
Prominent signages are put up at all construction sites. Before digging into the earth, DMRC drew out a detailed
plan for relocating the debris quickly. It also coordinated with civic bodies to control and restore traffic, water
supply and communication lines affected by construction activity. The following four techniques of
construction of Delhi Metro Rail Corridor were adopted:

5.6.1. Bottom Up Construction Technique:
This is the technique which is normally adopted by every builder similar to the construction of a basement. It is
the easiest and cheapest Way of construction. This
metro rail was
there after

passing

technique was adopted where alignment of underground

through vast open space. Through this technique first of all earth is excavated and

construction is started from the bottom of the excavated land/basement. Such construction was

carried out 25 to 30 meters below the ground level.

5.6.2. Top Down Construction Technique:
This technique was adopted where underground metro rail was proposed below any road thus having
very narrow open space for digging the soil. Through this technique, the sidewalls and roof is constructed first
before

excavating

the

earth.

top to down, therefore, this technique is

Since in

this

technique

accordingly named

as

construction

Top

Down

has

started

Construction

from

Technique.

Such construction was carried out 25 to 30 meters below the ground level.

5.6.3. Tunnel Boring Technique:
The tunnel boring technique

was adopted where underground Metro Rail was constructed below the

constructed buildings and roads. Such tunnels were constructed 25 to 30 meters below the ground level.

5.6.4. Elevated Rail Construction Technique:
The elevated rail construction technique was adopted where Metro Rail was proposed to run in the centre
meridian of the existing roads. Under this technique, after constructing pillars, the Box segments/girders were
connected through high tensile wires in the form of flyovers and railway tracks were constructed thereon.

5.7 Metro Rail Construction Strategy of the Construction Team:
For the construction of underground and elevated Metro Rail within a specified time, the construction work of
total length of Metro Rail was sub divided into different stretches. For the construction of different stretches
different construction teams of specialized Civil Engineers were deployed. Similarly the works relating to
underground and elevated railway stations were also allotted to different specialized teams of Civil Engineers. .
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5.8 Managing the Stakeholders
Effective project management involved not only completing the project on schedule and within the budget, but
also managing the project's stakeholders. DMRC managed the various stakeholders like central and state
governments, the contractors, the funding agencies, and the general public to ensure that the project was
implemented smoothly and successfully.
Compensation was paid for relocation of shops, commercial cum residential buildings and hutments which are
likely to be affected due to the project along the alignment. Incentives and facilities would also be given to
Project Affected People (PAPs).

5.9 DMRC’s Environment policy
DMRC follows Environment Quality Management Manual that provides guidelines for keeping construction
impacts to minimum. It includes use of silencers on construction equipment, minimizing the vibration and
rattling of machinery, continuous monitoring of air quality and noise levels.
DMRC stands committed to planting 10 trees for every tree cut during implementation of the Metro Rail
project. It adopts environment friendly construction methods and practices so as to cause minimum
inconvenience to the public and prevent ecological degradation.

VI. FUTURE PROSPECTS OF GROWTH
DMRC planned to cover the whole of Delhi with a metro network by the year 2021. It would completely link
Delhi with the entire National Capital Region encompassing a network of around 450 km. Apart from current
lines in Phases I-IV, additional lines are expected to be announced in near future. There will be further
extensions of the network in suburbs.
The long-term vision of DMRC is to cover the whole city of Delhi with a very modern and world-class type of
Metro in regard to safety, reliability, punctuality, comfort, and customer satisfaction. The ideal situation will be,
that, anybody should be able to find a metro station in 15 minutes from anywhere in the city. In the course of
implementing phase-I, DMRC have acquired a lot of expertise which is not available with any other
organisation in the country. DMRC can help other cities to have metro rail too and conceive a proper project
with technical guidance and help them to get government clearance. Once DMRC prepare the DPRs, the
governments will have a lot of confidence about the viability of such a project because of Delhi Metro’s
experience in this field. After the project is cleared, they can get assistance like a prime consultant, to oversee
certain aspects like technical parameters and timeframe and also in DPRs.
DMRC has been appointed the Prime Consultant for Hyderabad, Kochi and Mumbai Metro. Detailed project
reports of Pune, Ludhiana, and Chandigarh are being prepared by the Delhi Metro. The impact of Metro Rail is
such that every big city now dreams of having such mode of transport.

VII. CONCLUSION
The DMRC presently has 216 train sets of 4, 6 and 8 coaches. Trains operate at the interval of 3 to 5 minutes
between 6:00 am to 11:00 p.m. Coaches on all trains are well ventilated and air conditioned. Trials of driverless
trains have already started on some lines. There are plans to provide Wi-Fi services on various stations.
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The DMRC faced number of technical and systemic challenges during the construction of the Metro. However,
thanks to thorough planning, an effective project design, and a 'we-mean business' culture, it was able to
overcome all these hurdles. The organizational culture was based on punctuality, honesty, and a strict adherence
to deadlines. The DMRC successfully managed the various stakeholders in the project like the general public,
government bodies, etc., and also ensured that the project was environmentally safe.
The Delhi Metro’s experience clearly demonstrates that a world-class modern public transport can be executed
in one of the world’s largest and most congested cities in a developing country ahead of schedule and within
budget. The future of intra-city commuting is metro rail-cheap, fast and comfortable in all weathers. "The
successful implementation of the Delhi Metro project would not have been possible without timely availability
of funds and the necessary political support. An equally important role has been played by the DMRC's
corporate culture, which emphasizes that targets are most sacrosanct and our dignity is in performing our duty
well.” E. Sreedharan, (Former Managing Director DMRC Ltd., in 2005).
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ABSTRACT
Helical

Anchor
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are
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steel

screw-in

piling

and ground

anchoring system

used

for

building deep foundations. Helical steel plates are welded to the pile shaft in accordance with the intended
ground conditions. Helices can be press-formed to a specified pitch or simply consist of flat plates welded at a
specified pitch to the pile's shaft. The number of helices, their diameters and position on the pile shaft as well as
steel plate thickness determine the total capacity of the Helical Anchor.
This paper will give a brief review of the experiment to determine the pullout capacity of anchors using inclined
load.

Keywords – Deflection, Helical Anchors, Inclined loading

I. INTRODUCTION
Helical Anchor piles or Screw Piles are a steel screw-in piling and ground anchoring system used for
building deep foundations. Screw piles are manufactured using varying sizes of tubular hollow sections for the
pile or anchors shaft.
The pile shaft transfers a structure's load into the pile. Helical steel plates are welded to the pile shaft in
accordance with the intended ground conditions. Helices can be press-formed to a specified pitch or simply
consist of flat plates welded at a specified pitch to the pile's shaft. The number of helices, their diameters and
position on the pile shaft as well as steel plate thickness are all determined by a combination of:
1. The combined structure design load requirement
2. The geotechnical parameters
3. Environmental corrosion parameters
4. The minimum design life of the structure being supported or restrained.
Screw pile steel shaft sections are subjected to design parameters and building codes standards for the region of
manufacture. Screw piles were first described by the Irish civil engineer Alexander Mitchell in a paper in Civil
Engineer's and Architects Journal in 1848 - however, helical piles had been used for almost a decade by this
point. Screw foundations first appeared in the 1800s as pile foundations for lighthouses, and were extensively
used for piers in harbours. Made originally from cast or wrought iron, they had limited bearing and tension
capacities. Modern screw pile load capacities are in excess of 2000 kN, (approx. 200 tonne). Large load capacity
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screw piles may have various componentry such as flat half helices, Bisalloy cutting tips and helices, cap plates
or re-bar interfaces for connection to various concrete or steel structures.

Figure 1. Helical Screw anchors
More recently, composite technology has been developed and patented for use in small screw piles. Composites
offer significant advantages over steel in small screw pile manufacture and installed performance.
Screw pile design is based on standard structural and geotechnical principles. Screw pile designers typically use
their own design software which has been developed through field testing of differing compression pile and
tension anchor configurations in various soil profiles. Corrosion is addressed based on extended field trials,
combined with worldwide databases on steel in ground corrosion.

II. LITERATURE REVIEW
The helical anchor systems have been widely used in our construction site for resisting the tension load.
However, the increasing of using the helical screw anchor system was slow down by the reasons of the lack of
techniques to estimate the uplift capacity of helical anchors accurately and consistently. The inaccurate and
inconsistent estimating of uplift capacity of these anchors caused by the uncertainties in the failure mechanism
and some geometry factors of these anchors. To solve this problem, a number of researches and theories have
conducted to estimate the ultimate uplift capacity of anchor in various types of soil during the last twenty years.
Therefore, a literature review has carried out to indicate the theories proposed by several researchers to design
the helical anchors subjected to pullout forces.
Mitsch and Clemence (1985) proposed a semi empirical solution to predict the ultimate uplift capacity of multi
helical anchor in sand. They introduced values for coefficient of lateral earth pressure as a function of H/D ratio
and relative density. Their values were 30 to 40% reduction compared with those proposed by Meyerhof and
Adams (1968). They indicated that this reduction caused by the shearing disturbance of the soil during anchor
installation.
Clemence and Pepe (1984) studied the effect of installation and pullout of multihelix anchors on the lateral
stress in the sand layer. The values of lateral earth pressure measured before and after the installation of anchor,
at the failure of anchor and continuously during the application of the uplift loads. From the test, they indicated
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that the installation of helical anchors in dry sand causes an increase in lateral earth pressure around the anchor
and the pressure was significantly increase in dense sand. They concluded that the increase of lateral earth
pressure was depending on the relative density of sand and the embedment ratio (H/D).
Based on the result from a laboratory test, Ghaly and Hanna (1994) indicated that there are three components
mainly contribute to the uplift capacity of shallow anchor, which are the self-weight of anchor, weight of sand
within the failure surface and the friction along the failure surface.
From the experiment result, a theoretical model developed by using the limit equilibrium technique and
Kotter’s differential equation. In this model, they assume the failure surface in log-spiral shape. In their model,
they have reduced the complexity of model by developing the weight and shear factors for shallow and deep
anchors. These factors presented in graph that plotted with the friction angle and embedment depth ratio.

III. EXPERIMENTAL STUDY
Laboratory tests were conducted to determine the uplift resistance of helical screw anchors. Although
laboratory tests are not substitute to the full-scale field tests but tests at laboratory have an advantage of
allowing a close control on some of the parameters affecting the uplift resistance of helical screw anchors. In
this way behaviours of the small size anchor models in the laboratory could be of immense help in asserting
the behaviour of full scale anchors in the field in actual condition.
3.1 Anchor Used – Helical screw anchors having same geometrical properties of helical blade have been
used in the present work. These anchors having 4 helical blades are termed as ‘quad helical screw anchor’.
These are shown in Fig.1. These anchors were machine made of mild steel as one unit with no welded,
riveted or bolted joints. The diameter of the shaft and helix of the helical screw anchor were 25 and 65 mm
respectively. The thickness of blade was very thin (approximately 2 mm). All the anchors were having
conical end of an apex angle of 90°. Length of each anchor was 650 mm. The weight of whole anchor
assembly was negligible as compared to pullout load assembly, hence neglected in analysis.
3.2 Test Procedure - Firstly, dry sand was weighed in batches and was laid in this test tank in 50 mm thick
layers. Dry sand was laid around the anchor which was held in position in the center of the tank by removable
clamp attached to the steel channel. Each layer of sand was compacted using wooden and iron hammers in a
measured quantity of blow to achieve the required unit weight of 15.7 KN/m3 throughout the testing program.
A) Pullout Tests with group of Anchors- Pullout tests with a group of anchors were conducted for 2 and 3
number of helical screw anchors. For test with 3, triangular pattern of anchors was used for the experiment in
which the clear distance between the anchors were kept as 2.5B. After placing the soil for first 150 mm of
depth, two channels were kept at a distance of at the center of the tank. Then the rod of the helical screw
anchors was placed at the holes made in the channels. The anchors were placed by applying torque to the top
of the anchor’s shaft. Vertical thrust is also applied here to avoid rotation of anchor in its place without
advancement into the soil. After placing the anchors, the prepared soil was compacted in the test tank for
remaining depth in the similar manner as done before.
On the top of the anchors, a plate was kept and dial gauges were fixed on top of it. The magnetic base of the
dial gauge was kept on a datum bar. Inclined pullout force at an angle of 30 o was applied to the anchor and
the load was increased in increments until failure occurred. The pullout force and the corresponding upward
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displacements were recorded during the testing process. The failure point was defined as the point at which
there was no further increase in the pullout load while the upward displacement was continuously increasing.

IV. TEST RESULTS AND DISCUSSIONS
1. No. of anchors (Na = 2 and 3)
2. No. of blades in the anchor = 4
Fig. 2. Effect of number Anchors (Na)

As seen in case of conventional piles, if more than one anchor is provided, its cumulative capacity is
increased. Though it does not increase linearly as per number of anchors, but overall increase in combined
capacity of group of anchors is quite substantial. Fig 2 illustrates a typical plot of load versus deflection
number of anchors maintaining number of screws in anchor and depth ratio constant while varying number of
anchors. It is observed that though ultimate pullout load increases with increase in number of anchors .

V. CONCLUSIONS
Experimental work presented is for the ultimate pullout capacity of vertical helical screw anchors in sand.
Consideration is given to the effect of number of anchors and number of helical screw blades in anchor. The
shear strength mobilized along the failure surface of the breakout soil mass is the main resisting factor against
the pullout load. The direct weight of the failing soil mass is a small fraction of the actual maximum pullout
load. The following conclusions can be drawn from the results presented in this paper:
Ultimate pullout capacity of helical screw anchor increases with increase in the number of anchors. For
initial increase in N a; the increase in Q is 27% (i.e. for increase in N a from 2 to 3).
The above values indicate that with further increase in embedment depth or number of anchors, no
significance gain in pullout capacity will take place.
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ABSTRACT
This article proposes noise parameter extraction and simulation for enhanced field plated Dual Material Gate
AlGaN/GaN MODFET first time in order to characterize the device for its noise performance in the microwave
range of frequencies. Noise equivalent circuit model based on small signal model of the proposed device
structure is developed for parameter extraction and simulation. On the basis van der Ziel and Pucel model the
proposed device structure is investigated for noise figure, noise resistance, magnitude of source reflection
coefficient and angle of source reflection coefficient. Gate and drain noise current sources and their correlation
coefficient is studied as part of small signal intrinsic elements of equivalent noise circuit model. Device ambient
temperature is taken into account for extraction of parasitic elements. After de-embedding parasitic elements
intrinsic elements of noise equivalent circuit model are extracted. TCAD simulation of device noise figure, noise
resistance, magnitude and angle of source reflection coefficient is also performed using Silvaco TCAD device
simulator. Extracted noise equivalent circuit model result and noise performance metrics are validated with
simulated and experimental results and found in good agreement thus assuring extraction accuracy for noise
parameters for the device.

Key words: Analysis of noise figure, small signal parameter, GaN HEMT, low noise amplifier
design
I. INTRODUCTION
GaN based modulation doped field effect transistors are well known devices for excellent high power, high
temperature microwave performance in LNA. Compound semiconductor based devices are generally preferred
over conventional semiconductor devices due to their high speed of operation, high current densities and high
efficiencies at microwave range of operation [1] [2] [3] [4]. It is important to note that GaN device based lownoise amplifier may also eliminate the requirement of dedicated protection circuitry used in the receiver systems
[5]. Long back intrinsic and extrinsic noise performance of the GaN MODFETs was studied by [6], whereby it
was concluded that the device resistances are main cause limiting the noise performance of device operating in
microwave range. A surface potential based modeling done by [7] to develop compact noise model. The
previous works by Van der Ziel [8], Pucel [9], Fukui, and Pospieszalski [10] and other scientists [11] [12] [13]
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have been studied in order to consider suitability of model for noise analysis for DMG AlGaN/GaN MODFET
structure We found Van der Ziel and Pucel Model (also called PRC model) most appropriate for analysis of our
proposed DMG MODFET noise performance. These models consider correlation between gate noise and drain
noise which is important for MODFETs analysis. Contribution in noise figure by various intrinsic and extrinsic
device elements is also analyzed accurately in this article.

II.MODEL FORMULATION
1.1 Device structure: Enhanced device structure based on [14] of DMG AlGaN/GaN MODFET incorporating
field plate to obtain better field distribution and performance of device is shown in Fig.1 (a). This unique device
structure has dual material gate engineering having two metal based gate regions of different work functions that
results in suppressing of short channel effects (SCE). Gate forms Skottky contact with unintentionally doped
Al0.3Ga0.7N cap layer followed by n-Al0.3Ga0.7N barrier-layer, a UID Al0.3Ga0.7N spacer layer and GaN channel
layer. These all layers are placed over sapphire substrate that is capable to

with stand higher operating

temperature of device. Two dimensional electron gas (2-DEG) based channel is formed at the interface of spacer
and GaN layer that provides higher operation speed to device comparatively to conventional inversion layer
based devices. Device dimensions and parameters values are depicted in the figure for various parts of device
structure. ϕ M1 and ϕ M2 represent work function of each gate metal region as shown in device schematic
diagram.

Figure 1 Cross sectional epitaxial view of field plated DMG AlGaN/GaN MODFET
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1.2 Small signal noise equivalent circuit model: A small-signal circuit model [15] is basis in determining the
device noise figure. Model used in this article is superimposed on cross section of MODFET. It is well known
fact that the model parameters are dependent on bias but independent from frequency. The important parameter
of model is gate source capacitance, Cgs, and transconductance, gm. Rg, Rs and Rd represent parasitic resistances
of gate, source and drain respectively. Ls, Ld , Lg represent source, drain, gate electrodes inductances
respectively.
Device contact pad capacitances between drain to source and gate to source are represented by Cpg and Cpd
respectively. Rgs and Rgd represent input and output channel region resistances. Cds Cgs and Cgd represent
intrinsic capacitances between drain-source, gate-source and gate-drain respectively. gds represents drain
conductance of device. Current generator ( gmVgs ) in the output circuit of the model is controlled by gate to
source voltage (Vgs). Gate terminal capacitance having phase shift of e-jωτ uses transit time (τ) through the
velocity saturated region of the 2DEG-channel. Applied small amplitude RF signal at gate terminal has angular
2
2
frequency (ω=2πf) in radian /sec. In noise equivalent circuit model, i dn
and i gn
represent output and input

sources of noise current. All of parasitic resistances (Rs, Rg and Rd) generate thermal noise voltage can be
modeled as [16]

eg2  4kTa Rg f

(1)

e2s  4kTa Rs f

(2)

e2d  4kTa Rd f

(3)

Where Ta is ambient temperature, Δf is band width centered on frequency (f). Rs and Rg are more important for
modeling of noise figure. Rd being at the output its magnitude of noise is far smaller than the channel noise
therefore it can be ignored keeping accuracy intact in analysis. S-parameter measurements of devices along with
open and shorted test were used to find the small-signal parameters of small signal noise equivalent circuit
model.
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Figure 2 (a) Small signal noise equivalent circuit model for DMG AlGaN/GaN HEMT (b Circuit model driven
by noisy source of impedance Zs
1.3 Analytical noise expressions: Following two models are applied for noise analysis of proposed device
structure in the article. These are discussed below one by one:
1.3.1 Application of van der Ziel noise model: If we consider proposed device noise circuit model, the gate
2
2
noise source, i gn
acts as fluctuating input noise source for the channel. Similarly noise current i dn
acts as output

noise source in the device. Now, noise factor (F) for the device can be modelled using [8] as follows,

F  1

En  I s Z s

(4)

2

Es

F  Fmin 

2

4 Rn  s  opt



Zo 1  s

2

2

 1 

2

(5)

opt

Where, F, En, Is, Zs and Es represent noise factor, equivalent open circuited noise voltage source, equivalent
noise current source and source voltage respectively. Fmin, Γs, |Γopt| and ∠Γopt are minimum noise figure, source
reflection coefficient, magnitude and angle of reflection coefficient respectively. R n is effective noise resistance
that can be normalized to using reference impedance (Zo) and then it can be represented as rn (=Rn/Zo). Noise
factor can be represented in dB (=10log10(F)).
1.3.2 Application of PRC noise model: If we consider capacitive coupling to the gate through Cgs and Cgd, and
correlated noise source at the drain terminal, the analytical expressions for device can be obtained. Considering
2 2*
idn , noise parameters can be
gate noise source, drain noise source, correlation coefficient (C) and cross-term ign

modeled using [9] as
2
ign
 4kTa 

 2Cgs2
5gd 0

f

2
idn
 4kTa gd 0  f
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ign
idn

(6)
(7)
(8)

2 2
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2
jCgs kTa f
C 3
2 2
ign
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P
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(9)

2
idn
4 KTa g m f

(10)

gm
2
ign
4 KTa 2 Cgs2 f

(11)

Where, Ta, ω, gd0 are ambient temperature, angular frequency and drain conductance at zero drain bias
respectively. Also Γ, γ are fitting parameters with values as 2/3 and 4/3 respectively [8]. We have considered
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velocity saturation and noise changes with bias based small-signal parameters and their noise variables C , P and
R as given by equation (9),(10) and (11) respectively.

III. RESULTS AND DISCUSSIONS
Analytical expressions of proposed noise circuit model are numerically evaluated using MATLAB software.
Proposed device structure is simulated for noise properties using industry standard Silvaco TCAD device
simulator [17]. Table.1 shows, the list of extracted small signal noise circuit model parameters of proposed
device. Extracted results are in good match with experimental results of GaN MODFET devices [15] [18]. Fig.3
(a) shows simulated epitaxial contour of device giving structural profile under simulation. Fig.3(b) depicts
simulated logarithmic potential profile inside device structure. Fig.4 (a) represents simulated log electric field-x
in side device structure Fig.4 (b) shows relative percentage contributions of different noise sources to the overall
noise figure of device. This is obtained using the model at an optimal bias for noise performance study. The
channel thermal noise accounts for almost half the contribution to noise figure in device.
Fig.4 (a) and (b) show comparison of experimental [18] [19] and simulated smith plot of S11 and S22. It is clear
from charts that both S-parameters start from maximum impedance or open circuit and follow circles of
capacitance while approaching towards matching point. Similarly Fig.5 (a) and (b) show comparison of
experimental [19] [18] and simulated S12 and S21 parameters on smith charts. It is clear from the plot that with
rise in frequency from 1GHz to 200GHz, the S12 and S21 follow circles of inductances. From analysis of Sparameters it can be said that device is stable up to 200 GHz of frequency. These plot also validate simulated
results with corresponding experimental results.
Fig.6 (a) shows minimum noise figure, NFmin vs. frequency plot and compares model, simulation and
experimental results [16] [20] for the purpose of validation. Fig. 6 (b) shows normalized noise resistance, rn vs.
frequency plot and compares model, simulated and experimental results to predict close conformity, Fig.6 (c)
shows source reflection coefficient magnitude vs. frequency and source reflection coefficient angle vs frequency
plot. Model simulated and experimental results are also validated for accuracy on comparison.
On comparison of all the extracted model, simulated and experimental results we find a close match in results.
Now, it can be said that proposed noise circuit model provide accurate noise performance of enhanced DMG
MODFET and can be used for LNA design.
Table 1 Extracted Small Signal Noise Circuit Model Parameters for 1X100µm2 Gate Area MODFET at Vds=24V
and Vgs=-1V, Ta=296K
Intrinsic Parameters

Value

Extrinsic Parameters

Value

Noise Parameter

Value

gm

38mS

Rg

6.5Ω

NFmin

1.12

Cgs

0.258pF

Rd

9Ω

rn

1.05

Cgd

2.25fF

Rs

3.1Ω

Γopt

0.800

Cds

20fF

Ls

12.6pH

∠Γopt

19.7

gds

500mS/mm

Lg

45.4pH


A2 
i g2 1024

Hz 


7.08
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Rgs

8.1Ω

Ld

22.5pH


A2 
i 2d 1024

Hz 


5.90

Rgd

1.8KΩ

Cpg

1.4fF

C

0.801

τ

2.3pS

Cpd

29fF

∠C (degrees)

115

Figure 3 (a) Simulated epitaxial contour of device N (b) Simulated logarithmic potential contour of proposed
device

Figure 4 (a) Simulated log electric field contour of device (b) Pie chart showing relative contributions of
different noise sources to the overall noise figure of device.
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Figure 5 (a) Smith plot for measured (blue triangles) and simulated (red circles) S11 parameters and (b) Smith
plot for measured (blue triangles) and simulated (red circles) S22 parameters at Vgs=-1V, Vds=24V,
fstart=1GHz fstop=200GHz

Figure 6 (a) Smith plot for measured (blue triangles) and simulated (red circles) S 12 parameters and (b) Smith
plot for measured (blue triangles) and simulated (red circles) S 21 parameters at Vgs=-1V, Vds=24V,
fstart=1GHz fstop=200GHz

Figure 7 (a) NFmin vs. Frequency plot (b) Normalized noise resistance, rn vs. frequency plot (c) Source
reflection coefficient magnitude vs. frequency and Source reflection coefficient angle vs frequency plot
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IV. CONCLUSION
A minimum value of noise figure (NFmin) of 1.21 at 3 GHz and maximum value of noise figure (NF min) of 2.40
at 12 GHz is obtained for the proposed device. Normalized noise resistance for device varies from 0.9 at 3GHz
to 1.35 at 12 GHz of operating frequency. Magnitude of source reflection coefficient varies from 0.9 at 3GHz to
0.84 at 12 GHz. Angle of source reflection coefficient varies from 30 degrees at 3GHz to 50 degrees at 12 GHz
of operating frequency. The model results are validated with simulation and experimental results and found to be
in good agreement. It can now be concluded that the proposed device small signal noise circuit model is
consistent and accurate. On the basis of extracted results it can be stated that our proposed device has superior
noise performances in comparison of conventional MODFETs and can be used for design of low noise amplifies
(LNA). Proposed device model can also be used for the purpose of circuit simulation in TCAD softwares.
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ABSTRACT
This paper examines the potential of Random Forest regression (RF) in forecasting the aeration efficiency of
Small Parshall flume. Data set consists of 60 observations which were obtained from the laboratory
experiments. Out of 60 data set, arbitrarily selected 40 observations were used for training whereas residual 20
dataset were used for testing the models. Input data set consists of velocity, head, and sin ѳ , whereas aeration
efficiency is considered as output. A comparison of results suggests that random forest works well and it could
successfully use in modelling of aeration efficiency of small Parshall flume.

Keywords: -Aeration efficiency,Aeration performance, Dissolved oxygen, Parshall flume,Random
Forest Regression.
I. INTRODUCTION
Dissolved oxygen (DO) is necessary to healthy streams and lakes.The existence of oxygen in water is a positive
sign and the lack of oxygen is a sign of severe pollution. Many naturally occurring biological and chemical
processes use oxygen, hence decreasing the concentration of DO in water. The physical process of transfer of
oxygen or oxygen absorption from the atmosphere acts to replenishthe used oxygen. This process has been
termed aeration or reaeration. A sufficient supply of dissolved oxygen is essential in natural rivers and in several
water treatment processes. The concentration of dissolved oxygen can be improved by entraining air bubbles in
a receiving pool. The transfer of oxygen across the air-water boundary at the hydraulic structure, such as
Parshall flume,weir,gate and spillway may be an essential source of dissolved oxygen(DO) in the river system.A
parshall flume can be consist of converging section, throat section and ends with diverging section. For a
hydraulic engineer it is important to measure the flow in the hydraulic structures. Agricultural users do not able
to use the proper use of water due to the absence of flow measuring devices.Without such measurement it is
difficult to make a definite statement as how much amount of water actually used.One of the most cited water
quality parameters in the fresh water hydrosphere(lakes,reservoirs and rivers) is dissolved oxygen (DO). The
concentration of oxygen in surface waters is a main indicator of the quality of that water for human use as well
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as use by the aquatic biota. Many naturally occurring biological and chemical processes use oxygen, thus
diminishing the DO concentration in the water.The growth of population and desire of man to raise living
standards have resulted in higher and stronger volumes of waste matter which require treatment .The sewage
coming from municipalities require an efficient and economic system of treatment.Dissolved oxygen
concentration is very essential for aquatic life in the river and canal water.Hence in order to increasing the
dissolved oxygen(DO) concentration in the channels having

low slope a Parshall flume is essential for the

increasing the DO.Some research work has been done by the researchers related to the performance of aeration
of hydraulic structures.Gulliver et al., (1998) [1] estimated that the surfacearea of the bubbles in a 0.3m deep
spillway flow can provide 500 times the surface area of the air water interface provided by a free surface.
Dursun, O. Faruk, (2016) [2] completed the experimental study of the aeration performance of parshall flume.
Chanson, H., (2009) [3] has done the work of turbulent air–water flows in hydraulic structures.Gulliver &
Rindels, (1993) [4] done the measurement of air-water oxygen transfer at hydraulic structures.Chanson, H.
(1997) [5], McKeogh & Ervine (1981) [6] have done some experimental work on reaeration at low-head
hydraulic structures. Baylar, A., (2002) [7] Study on the effect of type selection of weir aeratorson oxygen
transfer. Baylar, A., and Bagatur, T.,(2000) [8]done the work onaeration performance of weirs.
Soft computing techniques such as Random Forest regression (RF) are recently developed methods which can
be used for prediction of aeration efficiency.RF techniques in developing prediction models for estimating the
aeration efficiency. It learns features of the data set and adjust the system characterstics according to a given
error criterion.

Fig.1 A longitudinal view of the water flume used
II.RANDOM FOREST REGRESSION
Random forest is a classification and regression process, consisting of a combination of tree predictors where
every tree is produced utilizing a random vector sampled autonomously from the input vector. In regression, tree
predictor proceeds on numerical values as arbitrary to class labels used by the random forest classifier (Breiman,
2001) [9]. Random forest regression used in present study consists of using a combination of variables or
randomly selected variable at each node to maturea tree. Plan of a tree predictor required the decision of a
variable choice measure and a pruning strategy. Various ways to deal with the choice of variable for tree
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acceptance is proposed in in literature and most approaches assign a quality measure directly to the variable.
The most frequently used variable selection measures in tree induction are Information Gain Ratio criterion and
Gini Index (Brieman et. al., 1984) [10]. The design of random forest regression permits a tree to develop to the
maximum depth of new training data using the mixing of variables. These full-developed trees are not pruned
back. This is one of the main advantages of random forest regression over other tree techniques like M5P tree
model (Quinlan, 1993) [11]. Studies propose that the decision of the pruning process and not the variable
determination, influence the performance of tree based algorithms (Pal and Mather, 2003) [12]. Breiman, (1999)
[13] suggests that as the quantity of trees increases, the speculation error always converges even without pruning
the tree and over fitting is not an issue in view of the Strong Law of large numbers (Feller, 1968) [14]. Number
of variable used (m) at every node to grow a tree and the quantity of trees to be developed (k) are two userdefined parameters required for random forest regression (Breiman, 1999). At every node, just selected variables
are found through for the best split. Thus, the random forest regression consists of k trees, where k is the
quantity of trees to be developed which can be any value defined by the user. In the random forest based
regression, the yield values arenumeric, thus the mean-squared generalization error for any numerical predictor
is acquired. The random forest predictor is developed by taking the average of generalization error over k trees.
In present study random forest and bagged random forest are used.

III.AERATION EFFICIENCY
The change in oxygen concentration over time in aparcel of water as the parcel travels through a
hydraulicstructure can be expressed as:

.............(1)
Where

= bulk liquid film coefficient. The values of Cs and C are the saturation concentration of oxygen in

water at prevailing ambient conditions and the actualconcentration of oxygen in the water at time t difference
being proportional to the concentration gradient. The term A is the air water contact area and V is the volume of
water associated with the equation (1)does not consider sources and sinks of oxygen in thewater body because
their rates are relatively slowcompared to the oxygen transfer that occurs at most hydraulic structures due to the
increase in free surface turbulence and the large quantity of air that is normally entrained into the flow.The
predictive relations assume that Cs is constant and determined by the water atmosphere partitioning. If that
assumption is made, Cs is constant with respect to time, and the oxygen transfer efficiency (aeration efficiency),
E may be defined as:

............... (2)
Where u and d are the subscripts indicates the upstream and downstream locations, respectively. If the value of
transfer efficiency is 1.0 then up to the saturation value full transfer has occurred at the structure. The value of
saturation concentration may be obtained from charts. The aeration efficiency is generally normalized to a 20C
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standard for providing the uniform basis for the comparision of measurement results. Gulliver et al.,(1990)
[15]suggested the equation which should be used to describe theinfluence of temperature:

1-E20 =(1-E) 1/f................. (3)
Where E is the transfer efficiency at actual water temperature;E20 is the transfer efficiency for 200C; and f is
the exponent described as:

f=1.0+2.1x10-2(T-20) +8.26x10-5(T-20)2……….. (4)
Where T is the temperature.

IV. METHODOLOGY AND DATA SET
4.1 Methodology
Four models of Parshall flume were used in this study.Each experimental run started by filling of tank with
clean water in which sodium sulphite (

) and cobalt chloride (Co

) were added to water in suitable

amounts corresponding to the volume of available water and mixed thoroughly to reduce DO concentration to 0
mg/l. The water was fed into the flume by a centrifugal pump from tank and the water falling from the Parshall
flume was allowed to fall into downstream water pool. Five runs were conducted for each Parshall flume model
by varying the flow rate from 0.96 to 4.97 l/s in 1 l/s steps. In order to visualize the flow the side surface of open
channel was made of glass. Water depth measurements were conducted using the point gauge scale at the
converging, throat and diverging section of Parshall flume .Dissolved oxygen measurements were conducted by
using azide-modification method and temperature measurement was also done simultaneously during sampling.
4.2 Data Set
Input

Train Data
Units

Parameters

Min

Max

Mean

St. Dev.

Velocity

M/Sec

0.035

0.14

0.102

0.026

Depth

Cm

3.82

18.64

11.091

3.808

Sin Ѳ

Degree

0.351

0.758

0.579

0.155

Efficiency

%

0.112

0.476

0.234

0.09

Test Data
Min

Max

Mean

St. Dev.

Velocity

M/Sec

0.04

0.15

0.102

0.028

Depth

Cm

4.73

15.48

10.816

3.608

Sin Ѳ

Degree

0.35

0.758

0.579

0.157

Efficiency

%

0.109

0.455

0.246

0.098

Data set consists of 60 observations were used and obtained from the laboratory experiments. Out of 60
observations arbitrarily selected 40 observations were used for training, whereas remaining data set (20) were
used for testing the models. Input data set consists of velocity, head and sin Ѳ , whereas aeration efficiency was
considered as output. The characteristics of experimental data are specified in Table 1.
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Table 1. The characteristics of training and testing data set.

Fig. 2 Model of Small Parshall flume.

V. RESULTS AND DISCUSSION
To assess the effectiveness of Random Forest model approach in predicting the aeration efficiency. Correlation
coefficient (C.C), mean absolute error (MAE) and root mean square error (RMSE) values obtained with test data
set were used to the performance of Random Forest model.Table 2 provides the values of the correlation
coefficient (C.C), mean absolute error (MAE) and root mean square error (RMSE) values provided by Random
Forest predictive approach. The results suggest the improved performance by random forest regression in terms
of CC, MAE, RMSE values used with this data set. A substantial improvement in predictive accuracy of random
forest approach indicates that it can be effectively used in predicting of aeration efficiency.
Table 2.Detail of performance evaluation parameters using RF of training and testing data set

Training

Modelling
Approach

Random Forest

C.C

MAE

RMSE (%)

0.9799

0.0144

0.0205

C.C

MAE

RMSE (%)

0.8799

0.0379

0.0477

Testing

Random Forest
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Fig. 3 Actual vs. Predicted values of oxygen transfer efficiency using Random Forest Model with
training data.

Fig. 4 Actual vs. Predicted values of oxygen transfer efficiency using Random Forest Model with
testing data
Fig. 3 and 4 showing the agreement of actual and predicted oxygen transfer efficiency of Parshall flume for
training and testing data set using Random Forest regression respectively. The values of correlation coefficient
0.9799, 0.8799, values of mean absolute error 0.0144, 0.0379 and values of Root mean square error 0.0205,
0.0477 were achieved for training and testing data set using Random Forest regression respectively. Fig. 5and 6
indicates that the performance of Random Forest is better in training and testing period. Random Forest
estimated values are closer the actual values and follows the same path of actual values.
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Fig. 5 Variation in predicting values of oxygen transfer efficiency using the Random Forest
regression approach in comparison to actual values of oxygen transfer efficiency with training
data.

Fig. 6 Variation in predicting values of oxygen transfer efficiency using the Random Forest
regression approach in comparison to actual values of oxygen transfer efficiency with testing
data.
VI. CONCLUSION
This paper examines the potential of Random Forest approaches in predicting the aeration efficiency of Parshall
flume. From the comparison of performance evaluation parameters, it has been concluded that Random Forest
approach works well. It can be successfully used in estimation of aeration efficiency of small Parshall flume.
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ABSTRACT
In this paper, we have considered a multi-objective structural optimization problem with several mutually
conflicting objectives. We develop an approach for optimizing the design of plane truss structure with multiple
objectives subject to a specified set of constraints. In this optimum design formulation, the objective functions
are the weight of the truss and the deflection of loaded joint; the design variables are the cross-sections of
the truss members; the constraints are the stresses in members. The test problem includes a three-bar
planar truss subjected to a single load condition. This multi-objective structural optimization problem is solved
by Global criterion method. Numerical example has been given to illustrate our approach.

Keywords: multi-objective non-linear problem, structural design problem, global criterion method

I. INTRODUCTION
Nowadays there are many optimization methods and algorithms have been used in mechanical system and
structural design. Structural optimization is a process of minimizing or maximizing an objective function of a
structural system. But in the practical structural optimization problem, usually more than one objective are
required to be optimized. For example, minimum structural weight, minimum deflection at a specific structural
point, maximum stiffness and maximum structural strain energy. Taking note of these, the importance of multiobjective optimization is understood in this field. Several multi-objective approaches for the structural design
have been proposed. For example, Dey et al.[1] presented the multi-objective optimal design of three bar truss
using fuzzy programming technique. Dey et al.[4] proposed a fuzzy optimization technique for structural
optimization using linear and non linear membership function. Dey et at.[2,3] optimized multi-objective
structural model using basic T-norm as well as parameterized T-norm based on fuzzy optimization method.
Wang et al.[8] used first time  -cut method to optimized non linear structural model. Xu [9] proposed in 1989
two phase method for fuzzy optimization of structures. Shih et at.[7] suggested alternative  -level-cuts
methods for structural design optimization problems with fuzzy resources. Huang et al.[5] proposed a fuzzy set
based solution method for multi-object optimal design using functional-link net.
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Here, we have considered a multi-objective structural optimization problem with several mutually conflicting
objectives. We develop an approach for optimizing the design of plane truss structure with multiple objectives
subject to a specified set of constraints. In this optimum design formulation, the objective functions are the
weight of the truss and the deflection of loaded joint; the design variables are the cross-sections of
the truss members; the constraints are the stresses in members. The test problem includes a three-bar planar truss
subjected to a single load condition. Numerical example is presented using Global criterion method.
The remainder of this paper is organized in the following way. In section II, we discuss about multi-objective
Structural Model. In section III, we discuss Solution of Multi-objective Nonlinear Programming Problem by
global criterion method. In section IV, we discuss about Solution of multi-objective structural optimization
Problem by global criterion method. In section V, we discuss about numerical solution of structural model of
three bar truss. Finally we draw conclusions from the results in section VI.

II. MULTI-OBJECTIVE STRUCTURAL MODEL
In the design of optimal structure i.e. lightest weight of the structure and minimum deflection of loaded joint
that satisfies all stress constraints in members of the structure. To bar truss structure system the basic parameters
(including the elastic modulus, material density, the maximum allowable stress, etc.) are known and the
optimization’s target is that identify the optimal bar truss cross-section area so that the structure is of the
smallest total weight, the minimum nodes displacement, in a given load conditions.
The multi-objective Structural model can be expressed as:

Minimize WT ( A)
Minimize  ( A)
subject to

(1)

 ( A)  [ ]
Amin  A  Amax

where A   A1 , A2 ,....., An  are design variables for the cross section, n is the group number of design variables
T

for the cross section bar, WT  A 

n

  A L is the total weight of the structure,
i i i

 ( A) is the deflection of

i 1

loaded joint, Li , Ai and i were the bar length, cross section area, and density of the i th group bars
respectively.  ( A) is the stress constraint and   is maximum allowable stress of the group bars under various
conditions, Amin and Amax are the minimum and maximum cross section area respectively.

III. GLOBAL CRITERION METHOD TO SOLVE MULTI-OBJECTIVE NON-LINEAR
PROGRAMMING PROBLEM (MONLP)
A Multi-Objective Non-Linear Programming (MONPL) may be taken in the following form:

Minimize f ( x)  [ f1 ( x), f 2 ( x),......... f k ( x)]T
(2)
Subject to
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x  X  x  Rn : g j ( x)  or  or  b j for j  1, 2,3,...., m; li  xi  ui ,(i  1, 2,3,...., n)

IV. COMPUTATION ALGORITHM FOR GLOBAL CRITERION METHOD TO SOLVE
MULTI-OBJECTIVE STRUCTURAL PROBLEM
Step 1. Taking the first objective function from set of objectives of the problem (1) and solve it as a single
objective subject to the given constraints. Find the value of objective functions and decision variables.
Step 2.From values of these decision variables compute values of remaining objectives.
Step 3. Repeat the Step 1 and Step 2 for remaining objective functions.
Step 4. After that according to step 3 pay-off matrix formulated as follows:
WT ( A)

 ( A)

A1

WT ( A1 )

 ( A1 )

A2

WT ( A2 )

 ( A2 )

  

 

Step 5. The bounds are U1  max WT A1 ,WT A2
(where L1  WT ( A)  U1 )

WT ( A)



and

the





, L1  min WT  A1  ,WT  A2 

bounds

of

objective

are

for weight function





U 2  max   A1  ,   A2 



, L2  min   A1  ,   A2  for deflection function   A (where L2    A  U 2 ) are identified.
Using Global criterion method for problem (1), the weighted L p -problem for minimizing the distances is stated
as

 U  WT  A
Minimize L p WT  A ,   A     W1 1

U1  L1

subject to  ( A)  [ ]

p

p
U    A 

 W2 2

U 2  L2


1

p

Amin  A  Amax , 1  p  .
(8) Putting different value of p 1, 2 or   in (8) we get as follows
For p  1 ,

 U  WT  A
U    A
Minimize L1 WT  A ,   A     W1 1
 W2 2

U

L
U 2  L2
1
1

subject to  ( A)  [ ]





Amin  A  Amax ,W1  W2  1.
(9) .For p  2
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2
 U  WT  A  2
U 2    A 
1


Minimize L1 WT  A  ,   A   W1
 W2


U1  L1
U 2  L2


subject to  ( A)  [ ]

1

2

Amin  A  Amax ,W1  W2  1.
(10)
For p   ,(8) is of the form

Minimize 
subject to W1
W2

U1  WT  A 
U1  L1
U 2    A
U 2  L2





 ( A)  [ ]
Amin  A  Amax ,   ,W1  W2  1.
(11)
To solve the structural optimization problem (1) using GCM, we have to solve (9),(10),(11) with same
constraints as in equation (1) for different weight.

V. NUMERICAL ILLUSTRATION
A well-known three bar [7] planar truss structure is considered. The design objective is to minimize weight of
the structural WT  A1 , A2  and minimize the vertical deflection   A1 , A2  at loading point of a statistically
loaded three-bar planar truss subjected to stress  i  A1 , A2  constraints on each of the truss members i  1, 2,3 .

Figure 1: Design of the three-bar planar truss
The multi-objective optimization problem can be stated as follows:
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minimze WT  A1 , A2    L 2 2 A1  A2 ,
minimize   A1 , A2  

PL



E A1  2 A2

Subject to 1  A1 , A2  

P



 3  A1 , A2  

,

2 A1  A2

2 A1 A2 

 2  A1 , A2  



  

2 A12

P

T

,

  T  ,

A1  2 A2
PA2

2 A1 A2  2 A12

  C  ,

Aimin  Ai  Aimax , i  1, 2.

(12)
The input data for MOSOP (12) is given as follows:

Applied load P

 KN 

Maximum

Maximum
allowable

Material

Length

allowable

density 

L

tensile

compressive

 m

stress  T

stress  C



 KN / m 



KN / m3



KN / m2



2

Young’s

Aimin and Aimax of

modulus

cross section of

E

bars

 KN / m 
2

10

4

m2 

Aimin  0.1
20

100

1

20

15

2 108

Aimax  5; i  1, 2

Solution: According to step 2 pay off matrix is formulated as follows:
WT ( A1 , A2 )

 ( A1 , A2 )

A1

2.638958

14.64102

A2

19.14214

1.656854

Here U1  19.14214 , L1  2.638958 , U 2  14.64102 , L2  1.656854 are indentified.
The optimal solutions of the multi-objective structural optimization model (12) using global criterion method
(following (9),(10) and (11)) are given in table 1, table 2 and table 3 for different preference values of the
objective functions.
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Case I: Table 1 shows different optimal solutions when the decision maker supplies more preference to the
deflection function than the weight function. Here deflection   A1 , A2  is minimum when p   whereas
weight WT  A1 , A2  is minimum when p  1
Case II: Table 2 shows different optimal solutions then decision maker supplies equal preferences to the weight
function and deflection function. Here deflection   A1 , A2  is minimum when p  1 whereas weight
WT  A1 , A2  is minimum when p  

Case III: Table 3 shows different optimal solutions when the decision maker supplies more preference to the
weight function than the deflection function. Here deflection   A1 , A2  is minimum when p  1 whereas
weight WT  A1 , A2  is minimum when p   .
Table 1: Optimal solution for different weightages of weight of structure and deflection of the nodal point,

W1  0.2, W2  0.8
p

A1 104 m2

A2 104 m2

WT  A1 , A2  102 KN

  A1 , A2  107 m

1

1.224604

0.1

3.56702

14.64102

2

1.292400

0.1

3.755459

13.94874



1.558851

0.1

4.509098

11.76282

Table 2: Optimal solution for different weightages of weight of structure and deflection of the nodal point,

W1  0.5, W2  0.5
p

A1 104 m2

A2 104 m2

WT  A1 , A2  102 KN

  A1 , A2  107 m

1

5

5

19.14214

1.656854

2

5

0.1

14.24124

3.889975



3.007374

0.1

8.606137

6.351636

Table 3: Optimal solution for different weightages of weight of structure and deflection of the nodal point,

W1  0.8, W2  0.2
p

A1 104 m2

A2 104 m2

WT  A1 , A2  102 KN

  A1 , A2  107 m

1

5

5

19.14214

1.656854

2

5

3.568181

17.17032

1.990809



5

1.280763

15.42290

2.936309

VI. CONCLUSIONS
Here structural model with weight and node displacement objectives are presented. The multi-objective
structural problem is solved by Global criterion method. Two objective functions are combined into a single
objective function by the Global criterion method. The optimal solutions for different preferences on objective
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functions are presented. Decision-maker may obtain the Pareto optimal results according to his/her expectation
of structural design. A main advantage of the proposed method is that it allows the user to concentrate on the
actual limitations in a problem during the specification of the flexible objectives. This approximation method
can be applied to optimize different models in various fields of engineering and sciences.
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ABSTRACT
The national economy is run by supplying energy to various important sectors. In consideration to the rising
fuel costs and environmental concerns, the present study brings an insight into the energy sector in India,
dwelling on the need to look beyond the conventional renewable (Solar and Wind), technical aspects of the
proposed wave energy solution and its implementation to suit Indian conditions. Wave energy over time has
proved itself as the cleanest source of energy. Not foreseeing the existing and promising concept of harnessing
the energy of the oceans, the article suggests a novice technique which is an improvement in the functionality of
Oscillating Water Column (OWC), consequently converting the relentless force of waves into useful mechanical
work to generate electricity. The research critically analyzes the existing technique in OWC and suggests the
use of two separate non-return valves to be deployed for the aforementioned purpose. The proposed model on
testing shows an efficiency of 47.38 % and which is much closer to the maximum efficiency (~50 %). and
suggest key points which can be worked out or incorporated in a new system to improve the functionality in this
sector. The efficiency value has then been compared to that of existing techniques and has been found much
higher.

Keywords: Oscillating Water Column, Efficiency, Ocean Wave Energy

I. INTRODUCTION
Electricity is the most common form of energy related to production and economic growth of a country1.
Research has come to an era where it can be generated using mechanical pressureor strains produced due to
mechanical vibrations as well2. But the present article talks about generation of electricity using natural
resources. Over time it has been realized that the methodologies used to generate electricity leads to depletion of
useful natural resources and also causes harmful impact to the environment. Seeking the concerns rising in the
environment, it is the need of the hour to focus on clean, safe and sustainable alternative energy sources for
power generation3. The environmental degradation and imbalance in the ecological surrounding is a result of
excessive extraction of resources which further cannot be renewed 4. Wave power is the energy included in
surface of ocean waves and this energy can be captured to obtain mechanical work which is useful.Wave energy
help in diminishing the gases deemed as pollutant in the atmosphere 5. Sea waves can prove to be promising
energy transporter in all renewable energy resources, since huge amount of energy resources they are contained
in almost all locations geographically possible. Though solar energy is a renewable resource with global
potential to satisfy a 10-20 TW carbon-free supply limit6and wind power is being used extensively in countries
like USA, Denmark, Spain, India and Germany but useful energy from waves also should not get wasted

422 | P a g e

without utilization7.Oscillating Water Column is a device which consists of an air capture chamber located
above the ocean’s surface. When the wave enters the chamber it makes the water level to rise and fall increasing
and decreasing the air pressure in the cavity. The compressed air drives the turbine which in turn starts a
generator to produce electricity8. The problem arises when the water falls down in the chamber and creates
suction which causes the turbine to rotate in the opposite direction resulting into decreased efficiency. To avoid
this problem bidirectional turbines (Wells turbine) are provided in the OWC plant so that the turbine rotates
always in the same direction irrespective of the compression and suction. But taking into consideration of the
drawback of Wells turbine the problem couldn’t be avoided. Here we will develop a model to increase or at least
maintain the efficiency of the turbine to make the OWC plant economical and utilize optimally the huge wave
energy by separating the suction phenomena which causes the reduced efficiency. A typical Oscillating Water
column is shown in the Figure 1.

Figure 1 OWC schematic diagram[Source:www.alternative-energy-tutorials.com]

II. DESIGN AND CONSTRUCTION OF PROPOSED MODEL
The proposed model incorporates a container made-up off tin and filled with the water. Waves are generated
into the container using paddle type wave maker (see Figure 2) which are generally used for wave generation in
tank9. The other two options for wave generation are Piston type wave maker and Spring-bob system. But they
are not suitablefor the provision because piston requires comparatively large distance for the movement than the
paddle type and spring-bob systems are unable to produce that much amount of wave which we want.
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Figure 2 Paddle wave maker [Source: www.edesign.co.uk]

This wave tank/container (see Figure 3) design includes a 1.52 m long, 0.61 m deep, and 0.61 m wide channel.
The container is constructed with tin material with proper water proofing. The paddle wave maker is provided at
the left end in the container and it is hinged on a sill. To make the model economic; the wave-maker will be
operated manually. At the right end of the container an inclined base is provided so that the water dissipates its
energy here and doesn’t hammer back. Now an air capture chamber (0.2m x 0.2m) fitted with two non-returning
(1-way) air valves (NRV 1 and NRV 2) is provided preferably where the wave crest is higher. The material used
in the preparation of air capture chamber is acrylic glass. The flap-paddle wave maker generates irregular waves
by superposition of hundreds of sinusoidal waves having different wavelengths.

Figure 3 Schematic diagram of the device converting wave energy into mechanical energy
In the model the low pressure valves are provided because at such a small scale, it is quite difficult task to
generate high pressure. Above NRV 2, a turbine assembly is fixed. The turbine is of horizontal axis type and if
suitable air pressure is obtained then we can go for vertical axis turbine.

III. WORKING OF MODEL
The working of the model can be explained as following:
•Water is filled in the container up to a height of 29.5 cm.
•Waves are generated using paddle wave maker mechanism.
•Wave crest rising into the chamber compresses the air present in air capture chamber.
•During compression the air is pushed through the NRV2 causing the turbine fitted above it to rotate.
•Now when water falls down, suction is created in air capture chamber and NRV1 (as shown in the Figure) will
restore air again into the chamber. During this period the NRV2 will not be in operation, hence no any effect on
the turbine blades.
Hence useful mechanical energy is generated, which can also be used for power generation with help of gears
and generator.
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IV. CALCULATION OF EFFICIENCY FOR THE SYSTEM
In this system a sequence of vanes are fixed radially on a circular turbine wheel which is built-in to a shaft for
easy rotation as shown in Figure 4. The jet of air with velocity V strikes these plates in succession resulting into
the rotation of turbine wheel.

Figure 4 Rotation of turbine due to jet of air
Let us suppose ‘V’ is the velocity of jet before impact and ‘u’ is the velocity of the vane after the impact with the
jet of air. The jet of air will exert a dynamic force (P) which can be calculated as:
P = (mass flow rate of the jet)

(change in velocity)

P  (  aV )  (V  u)
The work done by this dynamic force per unit time =

[1]

P  u = (  aV )  (V  u)  u

[2]

The above work done is nothing but the output given by the turbine. The input power is supplied by the jet will
be in the form of kinetic energy (K.E.).

1
1 waV
K .E.   mass V 2  
V 2
2
2
g

[3]

Where,
w = weight of air (N)
g = acceleration due to gravity (m/s2)
Now efficiency (η) of the turbine can be calculated as10:
η=

work done per unit time
K.E. supplied per unit time

 

 aV (V  u )u
1 waV 2
V
2 g
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w
aV (V  u )u
2(V  u )u
g
 

1 waV 2
V2
V
2 g

[4]

Now for maximum efficiency,

d
0
du
Or,
Or,

[5]

2 d (V  2u )u

0
V2
du

V  2u  0

 V  2u

[6]

By using equation 1 and equation 2 we get,

max = 50%
V. RESULTS AND DISCUSSION
The efficiency of the system can also be evaluated by counting the number of revolutions and finding out the
angular velocity

 and velocity of the vane u.

Number of r.p.m. counted = 450
Angular velocity,



2 N 2  450

 47.12 rad/s
60
60

Radius of the wheel, r = 2.75cm = 0.0275m
Velocity of the vane,

u  r

= 0.0275

47.12 =1.29 m/s

Velocity of jet = V = 2.1 m/s {noted with Anemometer}
Therefore,

Efficiency( ) 

 

2(V  u )u
100
V2

2(2.1  1.29)1.29
100
(2.1)2

   47.38%
The efficiency of the model comes out to be 47.38% which is close enough to the maximum efficiency (50%).
When the velocity of jet becomes twice the velocity of vanes, then the efficiency of the system will be
maximum. After that the efficiency starts decreasing which is as shown in Figure 5.The values of efficiency has
also been tabulated in Table 1.
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Figure 5 Variation of Efficiency with velocity of jet

Table 1 Efficiency for various velocity of jet

Velocity of Jet, V (m/s)

Efficiency, ƞ (%)

1.50

24.08

2.10

47.38

2.58

50.00

3.00

49.02

3.50

46.54

VI.CONCLUSION
The working of the systemis such that it separates the effect of suction on the turbine blades. This has been
facilitated by two non-return valves which can be fitted into the chamber where the air gets collected as
proposed in the model. This would definitely reduce any effect on the turbine blades during the suction of more
air. Also, if this technique can be incorporated in a prototype plant, it could be run with the simple turbine itself.
The power available and the efficiency is on the higher side as compared to the existing techniques.
The model shows an efficiency of 47.38 % and which is much closer to the maximum efficiency (~50 %). The
maximum efficiency can be achieved if pressure in the air capture chamber is such that it generates a condition
at which the velocity of jet of air becomes twice the velocity of vanes of the turbine.
The present study does not involves the various effect like frictional losses through valve, losses due to
temperature gradient which generally occurs in oceans, loss of air pressure which is coming out from the jet and
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many other factors. All these factors influence the performance of turbine and affect the efficiency of the
system. The effect of these parameters can be further studied to find the final approximate efficiency.
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ABSTRACT
Consumers are the king of the markets. Consumer’s behavior plays an important role for marketers. Companies
make investment in understanding consumer behavior and implementing those strategies that helps in restoring
customers. Consumers may be individual and organizational/industrial. Firstly on the basis of the demand of
the consumers regarding the color, quality, taste, smell, texture, brand etc ,marketing strategies are prepared.
Our lives in every moment engaged in some form of consumer behavior. It includes the interaction of affect,
cognition, behavior and the environment in which they conduct the exchange aspects.Consumer behavior as a
study focuses on decision process of individual consumer or consuming unit. There are various determinantof
consumer behavior that is need recognition, informationsearch, evaluation and intention,purchase decision and
post- purchase reaction .The marketer no doubt make various strategies to understand consumers but besides
that he faced many problems to understand his needs, desires,wants,expectations, preferences, tastes etc.

OBJECTIVES-To study the concept of consumer behavior, how he behaves when new product launched in the
market. How strategies help marketer to make its product compete in the market.
Key word- Consumer, behavior, decisions, determinants, problems

I. INTRODUCTION
Customer means someone who regularly purchases goods from particular store is known as customer. Example:
Rahul purchase his shirt only from Monty Carlo showroom.
Consumer means anyone engaging in the activity of evaluating, acquiring all disposing of goods and services.
In our daily life we purchase number of products then we will be called consumers. Consumer purchase goods
after taking into consideration various factors like what he will buy ?why they buy ? How they buy ? When they
buy ? How frequently they will buy? How they will dispose off products they will buy?

1.1 Definitions :
According to American Marketing Association “The dynamic inter action of affect and cognition,
behavior and the environment by which human being conduct the exchange aspect of their lives.”
According to Peter D Bennett, “Consumer behavior refers to action and decision process of people who
purchase goods and services for personal consumption”.
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II.TYPES OF CONSUMERS
From the above explanations we come to conclusion, Consumer is of two types:
Types of consumer

Personal consumer

Organizational consumer

2.1. Personal consumer
2.2. Organizational Consumer.
1. Personal Consumer – When a person buy goods and services for his own use, For example: Furniture or
Car is known as personal consumer.
2. Organizational Consumer- When profit and non-profit organization for running their organization purchase
various products , equipment and services.
It is normally observed when an individual makes a purchase he have very little influence from others but in
actual number of peoples jointly involved in that decision. For example purchase of new car involves entire
family. People can take different role that we call consumer behavior.
III.CONSUMER BEHAVIORS’ ROLE
Act as

How he acts

Initiator

Who determines that some need or desire is not being met and authorize
and purchase and rectify the situation.

Influencer

Who buy intentional or unintentional word or action influence purchase
decision.

Buyer

Who purchase goods or services.

User

Who actually consume the purchased goods.

Wife may initiated by saying that she need washing machine for washing clothes. Her friends play the role of
influencer by giving various options to purchase fully automatic Samsung washing machine as it provide good
services and wash clothes properly. Husband may be the purchaser of it.So when we have to consider one role
we will choose buyer „coz buyer effects the role of others and he has to make decisions relating to purchase
timings, package size, brand choice and store choice etc.

IV. IMPORTANCE OF CONSUMER BEHAVIOR
4.1 Importance In Daily Life – We spent a lot of time in market place to buy products and enjoy other services.
It effects daily life decisions for example- From where we purchase, how we purchase and how we utilize those
goods.
4.2 Decision Making- There is a two level of decision making
4.2.1. Micro Level
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4.2.2. Societal Level
1. Micro Level- Consumer behavior helps firms and organization to achieve their objective by understanding
issues like
A) Psychology of consumer‟s thinking, feelings, reason and selecting deferent brands of product.
B) How he make buying decisions
C) Limitation of consumer‟s knowledge
2. Societal Level- In this level we know that consumers collectively affects economic and social condition of a
country. Their behavior has significant influence on quality of life and standard of living.

4.3 Applying Consumer Behavior Knowledge
4.3.1.

Consumer Behavior and Marketing Management- Marketing strategies determined success of a

firm a sound understanding of consumer behavior is important consumer behavior is the winner stone of
marketing concept. The three target is essential to capture market
a)

Consumer’s Need and Want- Today firms not only sales goods and provide services to customer but also
maintain and retain them by completely satisfied and delighted them with their products. They focus on
identifying the wants an needs of consumer.

b) Company Objective- The Company‟s main objective is to increase the wealth of shareholders. Company
concentrate on need and wants of target market and deliver the desire satisfaction by utilizing its scares
resources.
c)

Integrated Strategy- In the strategy customers need and wants and objective of a company should be
served. Marketing efforts closely coordinated other activities of the firm.

4.4 Market Analysis- Analysis begins from general trend like consumer life style, income study and finding
unsatisfied needs. Firm can examine its ability to satisfy consumer needs. Innovative and newly designed
product given to the society for example by finding medical needs company offered a machine that while sitting
at home, you can check your blood pressure, blood sugar, temperature etc.
4.5 Market Segmentation- Consumer behavior help the marketer to identify distinct group of customers those
who have unique wants and need. It can help marketer to decide which identify target group needs should be
served. According to their life style, standard of living and personality. For example Dove or Dettol Soaps
introduce for particular segment.
4.6 Market Mix- “Marketing mix is the set of controllable factual marketing tools that firm blend to produce the
response it wants in target market”. According to Kotler
A series of decisions are made of four major ingredients which are considered as major elements of marketing
mix. Such as
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4.6.1 Product ,
1.

4.6.2 Place,

4.6.3 Price ,4.6.4 Promotion

Product

PRODUCT LINE -1
Bath soaps

PRODUCT LINE-2
PRODUCT LINE -3
PRODUCT
MIX
WIDTH
FABRIC WASH
BEVERAGES

501

DOVE

WHEEL

LIRIL

RIN

LE SANCY

BRU
BROOKE BOND RED
LABEL

PRODUCT LINE
LENGTH

LIPTON GREEN LABEL
SURF

PEARS
REXONA

PRODUCT LINE-4
& SOON

3 ROSES
SUNLIGHT
TAAZA

LIFEBUOY

TAJ MAHAL

HAMAM

RUBY DUST

JAI

A1

This is the example of HLL, HLL has many product lines. In the product line 1, HLL has several brands like:Dove, pears, rexona, hamam etc. In the product line 2 there was washing soaps , detergent powders, and bars.
Sum of brands in product line 3, has tea and coffee.
If we take lux as one item/brand it is available in three shades and packages. Similarly, in other brand product
are available in different shades/fragrances and pack sizes.
Product mix denotes the complete set of all products offered for sale by company. The product mix consists of
several product lines.
Decisions influenced by consumer behavior are___
a)

What is the size, shape and feature of a product. Example: L‟Oreal shampoo increased their sale by
offering sachets.

b)

How it should be packed to sale in market.

c)

Service to be offered. Examples: Roaming facilities given by cellular companies.

d)

Types of Warranties.

e)

Type of accessories should be offered.

2. Price
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The sum of value that consumer pay in exchange of the benefit he will derive by using product or service. For
many product consumer is very much concern about their prices, quality etc.
Price plays important role in market for both seller and buyer. There is no market without price. Price denotes
the value of product expressed in monetary terms. Price will move forward or backward with changes in supply
and demand conditions.
Price regulate business profit, allocates the resources for optimum production and distribution.
Price objectives

Profit centred

sales motive

Increase sales

1. Increase profit

increase market share

status quo

maintain market share

2. Increase return on investment

1.meet competition

III. Place
How to reach customers is a very important question in the mind of marketers. Where and how to offer products
for sale involves place variable of marketing mix into consideration.
Following decisions are influenced by customer behavior:
 What type of retail outlet should sell Firm`s offerings?
 Where they should be located and how many should be there?
 Which channel will be used to distribute products to retailers?

IV. PROMOTION
Promotion is the process of marketing communication to inform, persuade, the purpose of favour of your
product or service. It communicates marketing information to consumers, users and resellers. It is not enough to
communicate ideas. Promotion persuades the buyer to take the desired action. Promotional efforts act as
powerful tools of competition providing the cutting edge of its entire marketing programme. Promotion has been
defined as “the co-ordinated self-initiated efforts to establish channels of information and persuasion to facilitate
or foster the sale of goods or services, or the acceptance of ideas or points of view.” It is form of non-price
competition.
All forms of promotion try to influence consumer`s attitudes, beliefs, ways of living or life style, values and
preferences towards a company and its products, and thereby influence his/her behavior.
1. Advertising
2. Publicity
3. Personal Selling
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4. Sales Promotion

Advertising

Sales Promotion Bridge
Salesmanship

Salespromotion
Sales promotion referred to the promotional activities other than personal salesmanship, advertising and
publicity, which stimulate consumer purchasing and dealer effectiveness, e.g., displays, exhibitions and
showrooms, demonstration, free samples, coupons, premiums, contents and various other non-recurrent selling
efforts. Sales promotion is a bridge or a connecting link covering the gap between advertising and personal
salesmanship, the two wings of promotion.
4.7 Consumer behavior and non-profit organization and social marketing: many organizations such as
government agencies, religious institution or universities and charitable trusts appeals to the public for support
and try to satisfy the needs of society. A study of consumer behavior can help these organization to achieve their
goals.
4.8 Helps in government decision making:
Government Services: if the study of the consumers, behavior is made properly government can make various
decisions.
4.8.1 Public policies: government can form public policies and type of public services to be offered in health
sector, libraries, transportation, etc.
4.8.2

Protect consumers: to protect consumers against the mal practices or illegal business and regulating

their activities. What type of govt. programmes to be designed to effect and educate consumer depends upon
Consumer Behavior study e.g. Consumer Protection Act was formed by Government of India.
As per consumer protection act we need consumer protection because:


We need physical protection of the consumer



Ecological and environmental effects of chemical, fertilizers or refinery complexes will have to be seriously
considered because they pollute water, air and food and endanger human life.



We need protection of the customer against unfair trade practices.



We must have adequate protection of consumer public against the abuse of monopoly position and/or
restrictive trade practices.

Consumer rights
1.

The right to protection of health and safety

2.

Right to be informed

3.

Right to choose

4.

Right to heard

5.

Right to seek redressed

6.

Right to consumers` education

434 | P a g e

7.

Right to basic needs

8. Right to secure ecological balance
4.9 Demarketing: refers to all such efforts to encourage consumers to reduce their consumption of a particular
product or services, e.g. some natural resources are very scarce such as oil, natural gas, water, etc.
promotions are given to conserve not to destroy them. To reduce drug abuse, gambling etc. actions are
taken by govt. agencies, non-profit organization on the basis of information through Consumer
Behavior.

V. CONSUMER BEHAVIOR INVOLVES MENTAL DECISION
Example Ravi always purchases Dettol Soap but suddenly shifted his demand to Lux Soap. Actually „coz of
competing brand and advertising effects strongly recommended by his friend Ashu changed his decision from
Dettol to Lux.
Below diagram shows how consumers takes decisions and how they take decisions to purchase product and
services. This is the general model of decisions and evaluation to purchase and after purchase.
There are various factors that affects the decisions of consumers .External factors like culture ,sub culture,
demographics ,social status, references group, family, marketing activities. Internal factors like perception,
learning, memory, motives, personality, emotions, and attitude.
All these factors require or desire proper decisions that relates to find out problem, collect information, evaluate
and select that information that is suitable to solve particular problem.
Our decisions is not concluded here after sale and purchase process of consumer ,our decisions starts relating to
post purchase process like warrantee, guarantee ,after sales services .
As individual encounters various situation as a result consumer decisions process is activated.
Process , experience and acquisitions it produces in turn influence the consumers self-concept and life style by
affecting their internal and external characteristics.

Decision making process
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5.1 Problem recognition
Decision making starts with finding out problems. Most frequent problems occur when consumers realize they
are out of the product. Example: when new fashion comes into existence, people feel that their current holding is
not in style and up to date.
5.2 Search process
We research for products or services that can satisfy our needs and wants. It is an easy way to find out what we
are looking for. Our friends and family members even give their recommendations because they had many
experiences. We also had so many experiences that help us to solve many problems. There are so many sources
from where consumer gets information:
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PERSONAL SOURCES
COMMERCIAL SORCES
PUBLIC SOURCES
EXPERIENCE SOURCES
The consumer receives the information from commercial sources. These include advertisement, salespeople,
catalogue, newspaper and manufacturer supplied direct mail. Personal sources include family members and
friends. Ask customers how they get information about product. What sources affects their purchase decisions.
The consumer information helps marketers plan advertisements, select information to give to customers, and
choose other marketing technique needs.
5.3 Evaluating alternatives
Once customer has decided what will satisfy his needs he will begin to find out best deal. That depends on price,
quality, and other factors. He will compare prices, quality, brands, sizes, colors, and services.
5.4 Selection stage
After taking into consideration now they decide on what they will purchase and from where they will purchase.
They may have prior experience or his preference may be boost with the result of experience.
Many factors influence the purchase decisions. These includes the cost of product compared to how much
money the consumer can afford to spend ,the opinions of family and the services provided by marketer.
5.5 Evaluation of decisions
The goal of marketer is not only to satisfy customer but also retain them, maintain them for life time. One bad
experience may deteriorate the product image on other hand one best experience led to brand loyal customer
who may become brand evangelist for you .Retailers use the term buyer‟s remorse to describe customers
second thoughts after a purchase.Marketer use the term cognition dissonance to post decision doubt that
customer has about an original purchase.

VI..SUMMARY
Customer behavior is an orderly process where the buyer interacts with his or her environment for making
purchase decisions. There are various factors like family, reference groups, technology factors, political factors
,social factors affects the behavior of customers. Customers mind is just similar to black box .Every week our
marketing researchers ask consumers to find out:
 What they think about our product and competitors.
 What they think of possible improvements in our products.
 Whether they use our product or not.
 What attitude they have relating to our product.
 What are their dreams for their families
Consumer behavior is our key element for planning and managing in this ever-changing environment.
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8. Points to remember
a) Consumer behavior is the basis of all progress of marketing concept.
b) Without customer there is no marketing.
c) Without promotion marketing is not successful.
d) Consumer preferences and taste affects business.
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EXPLORING THE OBSCURE PROCURATORS OF
SOCIAL LOAFING BEHAVIOR -INDIVIDUAL’S
PERSONALITY ORIENTATIONS AND MOTIVES
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ABSTRACT
We know that individual’s behavior and performance is highly influenced by one’s personality, traits, beliefs,
motives and experiences. Therefore, any rhetoric on Social Loafing – group work behavior attributed to the
individual, would be incomplete without a detailed analysis of the basic source of individual’s behavior -the
dimensions of one’s personality, one’s personal beliefs and orientations. Moreover, there is the fact that the
individual behavior is dynamic -being consistently shaped by an interplay of individual’s personality and
motives. A review of literature reveals that the contribution of personality dimensions and motivational
orientations have not been investigated with full vigor and zest though several situational or organizational
factors affecting Social Loafing have been explored time and again . This study is an attempt to gather these
strands to present an exhaustive picture of Social Loafing behavior.

Key Words: motives, organizational citizenship behavior, organizational concern & prosocial
values, personality, social loafing.
Today, when maximizing productivity through optimum utilization of resources is the topmost agenda in
organizations, the workplace phenomena of social loafing behavior presents, a form of group productivity loss.
There is no denying to the fact that numerous studies have highlighted the positive role of groups in tackling
problems that are too large or complex for individuals solve alone. The underlying reason, as quoted by Ulke&
Bilgic(2011) is that groups outperform individuals when the tasks require multiple skills, judgment and
experience . According to them, the individuals who make up the team bring unique resources to it, such as
knowledge, skill, abilities and energy. It is difficult to find such a variety of resources in a single individual.
Ziapour et.al.,(2015) have rightly postulated that like other parts of the society, staffs possess special individual
differences, talents, motivation, propensity and inclinations. They have different interests and capabilities and
enjoy attitude, knowledge and value system of different kinds….these different traits affect their performance
and behavior and this personality effect is ultimately effective on their decisions and organizational behavior.
Ilgen(1999) highlighted the increased research attention on group productivity and group productivity loss. Tan
and Tan (2008) have implied that “in the current organizational paradigm, many group tasks are collective and
require the pooling of individual member‟s inputs to form a single product. Because collective work setting are
pervasive and indispensable in today‟s economy, it is imperative to determine which factors affect productivity
in these collective contexts.
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We know that individual‟s behavior and performance is highly influenced by one‟s personality, traits, beliefs
and experiences. Therefore, any rhetoric on Social Loafing - work behavior attributed to the individual, would
be incomplete without a detailed analysis of the basic source of individual behavior-the dimensions of one‟s
personality, one‟s personal beliefs and orientations. Erdheim et al.(2006) have asserted that given the fact that
the first and foremost part of organizational system are human resources carrying different personality, thus
motivations, capabilities, tendencies, beliefs and thoughts which shape most of the human personality will
determine the scope of expectation of individuals from each other and the organization.

Personality is the set of psychological traits and mechanisms within the individual that are organized and
relatively enduring and that influence his or her interactions with, and adaptations to, the intra psychic, physical,
and social environments (Larsen & Buss 2005).Various dimensions of personality have been detailed by
different theorists but the big five concept of McCrea and Costa(1999 )provides ample information about
personality in work contexts.
Conscientiousness has been defined by McCrea and Costa(2008) as a dimension of personality within their Big
five factor model as being a basic tendency containing five facets namely competence, self discipline, order,
dutifulness, achievement striving and deliberation. McCrea & John (1992), had suggested Conscientiousness to
be associated with traits such a dependency and thoroughness, with planning & with being organized, reliable &
responsible. In a group task, highly conscientious performances are more likely to maintain Impulse control or
self discipline, to delay gratifications (Colquitt& Simmering, 1998) and they even persevere for longer period
than performers who are low on conscientiousness (Meyer & Cuomo,1962).On the other hand, Tan and Tan
(2008) found that individuals low on conscientiousness generally try to hide in crowd and try to escape as
much to pool effort in group setting because evaluation potential is low. Similarly, high conscientious
performers have consistent positive impact on motivation (Mount & Barrick 1995) and are less prone to indulge
in social loafing (Klehe and Anderson 2007).
Agreeableness: Ulke and Bilgic(2011),describe traits commonly associated with this dimension of personality
as being courteous, flexible, trusting, good natured, cooperative, forgiving, soft hearted and tolerant.
Agreeableness, according to big five theory has been described as comprising of friendly compliance (Digman
,1990), social adaptability and likeability (Hogan & Hogan, 1992). Studies done by various researchers (Hurtz&
Donovan 2000) show that agreeableness is related to performance at individual‟s level. Investigations have
repeatedly found that people who are more agreeable are less likely to display Social Loafing behavior.
According to Klehe and Anderson (2007), agreeableness is an effective buffer against demotivating effects of
situations that would otherwise invite social loafing. Bolin (2002) showed that group members‟ personality trait
of Agreeableness was negatively related to Social Loafing. Earlier, Kichuk & Wiesner (1997) suggested that
teams having agreeable member is more successful than those with fewer agreeable members. Bolin (2002)
found agreeableness dimension of the personalities of group members reduced their chances of social loafing.
However, Ulke and Bilgic(2011) found that although the relationship between agreeableness and Social Loafing
was negative, yet it was not statistically significant. They attributed it to the nature of jobs becoming
increasingly more defined and segmented leading to less interaction among the employees as members of a
group.
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I. OPENNESS TO EXPERIENCE
According to big five theory, common facets of „openness‟ are people who are cultured, intelligent,
broadminded and artistically sensitive. One might think that individuals high on openness would be willing to
take on new tasks and try new learning opportunities and would not display social loafing behavior. Moreover,
openness is a characteristic of high performing groups while social loafing is not. Neuman et.al.,(1999) found
that a group‟s average openness score was positively related to the group‟s performance. However, the
relationship between social loafing and openness is subject to the nature of the job involved. Various studies
(Lepine 2003; Lepine et.al.,2000) suggested that openness to experience is a vital factor for performance in job
that require adaptation to change. Thoresen et.al.,(2004)also found openness to be an important indicator of
performance for jobs which were still in transitional stage. Interestingly, Ulke and Bilgic (2011) observed that
there may be positive relationship between personality dimension of openness and Social Loafing in jobs that
include monotonous tasks. It means that people high on openness were likely to indulge in Social Loafing if
they perceived their jobs to be monotonous. In a study investigating the role of the big five on the social loafing
in information technology workers, they did not find any significant relationship between openness and social
loafing (Bolin,2002). On the whole, it can be safely concluded that the personality characteristic of openness to
experience in members of a group may motivate them to abstain from social loafing behavior only when the
nature of their jobs is such that they have an opportunity to learn and adapt.

II. NEED FOR COGNITION
Cacioppo & Petty 1982 proposed that need for Cognition is stable individual difference in tendency to engage in
and enjoy cognitively-effortful activities across wide range of domains. Within the Big Five model of
personality, need for cognition has been found to relate positively to openness to experience most strongly and
to a more moderate extent to conscientiousness, particularly the competence and achievement striving facets,
and to relate inversely to an extent to neuroticism( Fleischhauer et.al.,2009). Smith et. al., (2001) showed that in
collective settings, those individual who are high on need for Cognition were less likely to engage in Social
Loafing.

III. NEED FOR ACHIEVEMENT
This personality trait is characterized by an enduring and consistent concern with setting and meeting high
standards of achievement. Interestingly, this need is influenced by internal drive for action (intrinsic
motivation), and the pressure exerted by the expectations of others (extrinsic motivation).Need for achievement
motivates an individual to succeed in competition, and to excel in activities important to him or
her(McCllelland,2014).The collective effort model by Karau and Williams (1993, 2001) details that individuals
who are more motivated are more likely to engage in social facilitation (that is, to increase one‟s efforts when in
the presence of others) whereas those who are less motivated are more likely to engage in social
loafing( Forsyth,2009). Hart et.al., (2004)studied achievement motivation, expected coworker performance, and
collective task motivation and found that participants low in achievement motivation engaged in social loafing,
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but only when expected coworker effort was high, whereas participants high in achievement motivation did not
engage in social loafing, regardless of expected coworker effort

IV. DE INDIVIDUALIZATION
(Henduja 2008) suggested that de individualization is state in which individuals are extricated from
responsibility for their actions simply because they no longer have unique sense of awareness of themselves and
others. Chidambaram & Tung (2006) found that de individualization occurs because others cannot single out of
each member‟s behavior result in low individual identifiability resulting in high social loafing and therefore
great performance losses.

V. INTRINSIC MOTIVATION
Intrinsic motivation is the belief of an individual that his work is meaningful and significant and that his efforts
are crucial contribution to the employing organization (George 1992) Cacioppo and Petty‟s (1982) also recorded
laboratory finding that social loafing did not happen in task which people could make a unique contribution.
Similarly, George(1992) found out that Intrinsic involvement was associated with low social loafing. Intrinsic
Involvement comprises the feeling of inner pleasure in the performance of the activity itself. Intrinsic
involvement was associated with low social loafing (Brickner et. al., 1986)even in low visibility task situations
(George 1992)and that people don‟t social loaf when they feel that they are making a unique contribution to the
group goal(Harkins and Petty‟s 1982).

VI.PERSONAL HABITS, BELIEFS AND ORIENTATIONS
Various personal beliefs and orientations are important determinants of the occurrence and extent of Social
Loafing behavior. For example, Procrastination is a personality orientation similar to social loafing (Blunt and
Psychyl, 2000); and is positively correlated with social loafing (Ferrari and Psychl,2012). Studies also found
procrastinators to be low on conscientiousness-a personality dimension that mitigates Social loafing
behavior(Watson,2001;Lay 1997); and that conscientiousness may as well be a source trait for the maladaptive
behaviors like social loafing(Ferrari and Psychl, 2012).Narcissism was found to be a moderator of social
loafing on a physical performance task -narcissists performed better when identifiability was high and socially
loafed when no such opportunity was available((Wallace and Baumeister,2002;Woodman et al.,2013). Studies
have contemplated possible decreases in overall group performance when a narcissist‟s efforts are diffused
among group members. Felty, 2012 observed that narcissist individuals possess traits that may impede effective
team functioning. Perfectionism is conceptualized as a multidimensional characteristic (Yang et.al.,2012)
People may conserve their effort (i.e., socially loaf) until they feel that there is a time when giving maximal
effort will increase the likelihood of receiving praise in the social environment. Maladaptive perfectionists (in
comparison to adaptive perfectionists) may be more inclined to engage in social loafing behaviors (i.e., hide in
the crowd) in group settings where group failure appears likely (Vaartstra,2012). Cooper,(2006) considers
narcissism as a self-perceived form of perfectionism.

Locus of Control, a personality orientation is an

important element towards job satisfaction and job performance (Judge et. al.,2003). Shin(2015), observes
individuals with external LOC are likely to perform less well on goal pursuit task than those with internal LOC.
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Similarly, collectivist personality orientation

in comparison to an individualistic one

might insure the

members of the group from a tendency to social loaf. Karau & Williams (1993) suggested that individuals with a
collectivistic orientation would continue to exhibit efforts even in situations that would otherwise offer
themselves for social loafing. Klehe and Anderson (2007); Ulke and Bilgic (2011) further concluded that
“individualists are more inclined to social loafing than collectivists”.

VII. EGO-ORIENTED OR TASK ORIENTED PERSONALITIES
Task orientation is related to task mastery and focuses on personal improvement and therefore subjective
success. Perceptions of goal accomplishment, is referenced in task orientation (Nicholls & Miller,1984). By
contrast, individual high in ego orientation perceive success as being better relative to others on a normative
challenging task (Duda ,1989,1995). Hoigoard & Ommundsen,(2007) found out a positive relationship between
an ego oriented achievement goal and perceived social loafing , which means people who try to show
themselves as better than others around them are more prone to social loafing as compared to task oriented
people.

VII. ORGANIZATIONAL CITIZENSHIP BEHAVIOR
Organizational citizenship behavior(OCB) is defined as work behavior that exceeds formally required work
expectation (Organ,1988). Linden et.al.(2004); Rioux & Penner(2001) emphasized that both social loafing and
OCB are affected by factors that are essentially motivational. Tan & Tan(2008) asserted that factors that give
rise to high tendency of an individual to display OCB may simultaneously result in low tendency to engage is
social loafing.

VIII. LACK OF ORGANIZATIONAL CONCERN & PROSOCIAL VALUES:
PV motives are related to desire to be helpful towards peers & be socially accepted. (Batson & Powell 2003)
defined prosocial behavior as comprising broad range of actions intended to benefit one or more people other
than oneself-actions such as helping, comforting, sharing and cooperation. A lack of PV indicates low tendency
for individual to help coworkers and increases the likelihood that the individual may engage in social loafing or
shrink responsibility Likewise Organizational Concern(OC) motive is concerned with sense of pride and
identification of individual towards organization. Tan & Tan (2008) found OC to be significantly and negatively
correlated with social loafing, which indicates that people high on organizational concern are less likely to
engage is social loafing.

IX.CONCLUSIONS
Social Loafing has been an important topic of investigation because it holds the key to maximizing output in
group work situations. Modification of organizational climate and handling contextual factors can help keeping
social loafing in check. However, a clear picture of the prospective employee‟s personality and beliefs can nip
social loafing in the bud by ensuring that only those people are chosen to work in group situations, who will be
less likely to indulge in social loafing behavior. Thus, the human potential can be efficiently tapped and work
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output maximized for the benefit of the employees and the organization. This information will not only help at
the stage of employee selection but also in the assignment of the existing personnel for variety of tasks involved.
Finally, a thorough comprehension of the concept of social loafing can help realize the very sought-after goals
of human resource management.
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ABSTRACT
The present study is to bring into notice the importance of maintaining proper water quality standards of holy
water bodies taking one such holy water body as a case study. Water samples were collected and were being
tested for certain water quality parameters. The results revealed that the samples were unable to reach the
required standards which is harmful to human skin. So, there is a great necessity to look over the problem and
provide proper alternative to avoid deterioration of water quality and protect deities from illness.

Keywords: Holy water bodies, sample testing, water quality parameters, water quality standards.

I.INTRODUCTION
The practice of Hinduism encompasses a wide variety of believes. Hindus believe that Hinduism is all about the
importance of cleanliness and well-being and it is also believed that water is having those spiritually cleansing
powers. This belief had given rise to a consideration of construction of holy water bodies in association with
most of the temples in India. These holy water bodies have their immense value in terms of religious aspects, as
people are associated emotionally and spiritually with them. This religious association leads millions of people
to take holy bath and perform Achaman(drinking water) on special days of every month. As per WHO [1]almost
80% of all the diseases in human bodies is caused by water, so regular monitoring of quality of water must be
carried out.
So, for the current study a religious water body in the city of Kurukshetra, Haryana is considered where millions
of people perform religious activities on the occasions like solar eclipse and new moon day. But the periodic
maintenance and cleaning of the water body is neglected. This negligence lead to deterioration of water quality
of such water bodies. This has forced the planners and policy makers to take cognizance of these religious water
bodies. Therefore, the current study is about carrying the water quality tests on the water body for finding out
the suitability of water for the purpose of taking bath and other rituals.

II.. MATERIALS AND METHODS
2.1 Study Area
Brahma Sarovar and SannihithSarovar of Kurukshetra district of Haryana (Fig.1) were considered for current
study which are being considered as one of the most prominent religious water bodies of India. The water to
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these water bodies is supplied by Thanesar Distributary which is an open channel lined offtake from Narwana
Branch Canal at Jyotisar. This disrubutarypasses through the area of Mirzapur village, Bhatta Colony and
Kurukshetra University. The people residing on the banks of the cnal use the ghats for the purpose of bathing,
cattle farming, washings of clothes etc. It is observed that solid waste is also dumped in the canal at some
places. These unhealthy practises are leading to the deterioration of water quality. And this water without any
prior treatment is being directly pumped into the water body.

2.2. Sample Collection
The water to these water bodies is being supplied by Thanesar Distributary which is an open channel lined
offtake from Narwana Branch Canal at Jyotisar. This distributary passes through the area of Mirzapur village,
Bhatta Colony and Kurukshetra University. The people residing on the banks of the canal use the ghats for the
purpose of bathing, cattle farming, washings of clothes etc. It is also observed that solid waste is being dumped
into the canal at some places. These unhealthy practises are leading to the deterioration of water quality. And
this water without any prior treatment is being directly pumped into the water body. So, samples were collected
from different locations along the length of distributary (Table 1), for the purpose of testing.

Figure 1: Location of Brahma Sarova
Table 1: Locations of sample collection and activity
S.no

LOCATION

ACTIVITY

1

Narwana branch(source)

-----

2

Mirzapur village

Cattle farming, dumping of waste

3

Kuruksetra University

Washing of clothes

4

Brahma Sarovar

Mass bating

2.3 Methodology
Samples collected are made to undergo proper testing for deciding the standards of water in the water body. The
samples are tested for various quality indicating parameters. Parameters taken into consideration are pH,
conductivity, total dissolved solids(TDS), turbidity, dissolved oxygen(DO), biochemical oxygen demand(BOD),
total alkalinity, total chlorides, total hardness, total sulphate, total nitrate and MPN Index and are determined
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using the standard procedure followed by APHA[2]. The test results are than compared to standard values that
are suitable to public health. Standard values are mentioned below(Table 2).

Table 2: Standard values of quality indicating parameters
S.no

PARAMETERS
H

STANDARD VALUES

1

P

6.5-8[3]

2

Conductivity(Ω/cm)

3000[4]

3

TDS(mg/l)

1500[4]

4

Turbidity(NTU)

5[5]

5

DO(mg/l)

≥5[6]

6

BOD(mg/l)

≤3[6]

7

Total alkalinity(mg/l)

200[4]

8

Total chloride(mg/l)

350[3]

9

Total hardness(mg/l)

600[7,8]

10

Total sulphate(mg/l)

350[3]

11

Total nitrate(mg/l)

5.6[3]

12

Total coliform(MNP/100ml)

≤500[4,9]

III. RESULTA AND DISCUSSION:
Water samples from different locations are tested for various water quality parameters and are plotted
below:
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conductivity(Ω/cm)

pH

1000
800
600
400
200
0

10
8
6
4
2
0

TDS(mg/l)
800
600
400
200
0

Turbidity(NTU)
6
5
4
3
2
1
0
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Total chloride(mg/l)

Total alkalinity(mg/l)
90
80
70
60
50
40
30
20
10
0

400
350
300
250
200
150
100
50
0

Total hardness(mg/l)

Total Sulphate(mg/l)

900
800
700
600
500
400
300
200
100
0

160
140
120
100
80
60
40
20
0

Total nitrate(mg/l)
2
1.5
1
0.5
0

MNP indx(/100ml)
1500
1000
500
0

Table 3:Comparison with standard values
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S.no

Parameter

Standard values

Values at Brahma Sarovar

6.5-8[3]

9.2

H

1

P

2

Conductivity(Ω/cm)

3000[4]

800

3

TDS(mg/l)

1500[4]

750

4

Turbidity(NTU)

5[5]

3

5

DO(mg/l)

≥5[6]

4

6

BOD(mg/l)

≤3[6]

11

7

Total alkalinity(mg/l)

200[4]

340

8

Total chloride(mg/l)

350[3]

80

9

Total hardness(mg/l)

600[7,8]

850

10

Total sulphate(mg/l)

350[3]

150

11

Total nitrate(mg/l)

5.6[3]

1.8

12

Total

≤500[4,9]

1200

coliform(MNP/100ml)

Nitrate is considered as a very important parameter as it has great impact on human skin as referred by T.
Hemalatha et al. [10]. As it can be observed from above comparison that total nitrate is below the permissible
limits which depicts that water is safe from impact of nitrates.
The chloride content is considered to be one of the major parameter with conformity to findings by B.R.Kiran
et al.[11], Gupta et al.[12]. Munawar [13] has notified that high concentration of chlorides indicated high degree
of organic pollution. Total chlorides (80<350)is under controlled limits.
Total dissolved solids(TDS) as depicted by Gupta et al. [12] has a great impact on conductivity, but it can be
seen that both TDS and conductivity are in range of permissible limits.
The higher values of total alkalinity may be due to presence of sodium along with calcium and magnesium as
recorded by Jadhav et al.[14].
pH(9.2) of water is observed to be very high and is not suitable for basic human needs mentioned by Peter H.
Gleick [15].
Presence of hardness can be injurious to human health and can lead to many chronic diseases as noted by Henry
A. Schroder [16]. Hardness as per the test results is much higher than the limits mentioned which states that
water is harmful. The higher values of parameters like alkalinity, pH, hardness is due to addition of detergents at
a ghat in Kurukshetr University.
Bacteria and coliform group are considered as the primary indicators of faecal contamination by Raina et al.
[17]. This have been correlated with incidence of gastrointestinal disorders (Moraco and McKenzie [18]).
Infectious diarrhea is also because of poor microbial water quality an mentioned in [19-21]. MNP was observed
to be drastically high which may be because of cattle farming at Mirzapur village and also may be due to mass
bathing as notified by Sood et al. [22]. Because of presence of coliform group high values of BOD was also
observed.
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IV. CONCLUSION
The results of current study depict that major parameters like pH, BOD, alkalinity, hardness, and MNP index are
beyond their permissible limits. So, any of the rituals like holy bathing if performed may cause a negative
impact on health of the pilgrims. Thus, the water in Brahma Sarovar is observed to be injurious to human health.
So, proper measures must be taken to control the quality of water from getting deprived.
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ABSTRACT
The current study is to propose a scheme for the circulation of water between Narwana Branch canal at
JyotisarTeerth and Brahma Sarovar and SannihithSarovar for maintaining proper quality standards in Brahma
Sarovar and SannihithSarovar.

Key words: poor water quality, maintenance, circulation of water

I. INTRODUCTION
India being a nation having great religious values consists of many number of temples. In most of the cases it is
observed that a water body is being associated with temples because of water having its importance in terms of
religious rituals. Some of the themgain more importance because of their sacredness being mentioned in
mythological aspects and attract pilgrims in large number to perform various rituals on days of special
occasions. As large number of pilgrims visit there, there is a necessity to concentrate on water quality of such
water bodies. So, for current study two such water bodies namely Brahma Sarovar and SannihithSarovar of
Kurukshetra District of Haryana, India (figure 1) are considered where large crowd is being observed on the
days of Solar eclips and new moon days performing different rituals and taking holy bath in the water.

Figure 1: Location of Brahma Sarova and SannihithSarovar
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So, by considering above fact a study of water quality test is carried out on the water in the water body. Some of
the important parameters like pH[1], dissolved oxygen(DO)[2], biological oxygen demand(BOD)[3], total
alkalinity[4], total hardness[5] and coliform index(MNP)[6] of the water are being tested. The results (table
1)implied that there is a necessity to concentrate on the water quality of the water body as water of poor quality
is considered as major reason for affecting human health by WHO [7]. So, this paper discuses a solution for the
existing problem of water quality in Brahma Sarovar and SannihithSarovar.

Table 1:Comparison with standard values
S.no

Parameter

Standard values

Values

at

Brahma

Sarovar
1

P

2

H

6.5-8[1]

9.2

DO(mg/l)

≥5[2]

4

3

BOD(mg/l)

≤3[3]

11

4

Total alkalinity(mg/l)

200[4]

340

5

Total hardness(mg/l)

600[5,6]

850

6

Total

≤500[4,]

1200

coliform(MNP/100ml)

II. MATERIALS AND METHODS
On analysing the prevailing condition it was observed that there are two major reasons of depriving water
quality in Brahma Sarovar and SannihithSarovar. The reasons are mass bathing and the open channelled
Thanesar Distributary that brings in water to these water bodies. The water is carried by Thanesar Distributary
to the pump house and is pumped to the water body(figure 2). After reaching the water body, the water gets
stagnated adding in one more reason of contamination of water.

Narwana
Branch
(Source)

Brahma Sarovar
Pump
house

Figure 2: Flow Chart showing incoming of water

2.1 Methodology:
So, by observing all the means of contamination, it is suggested that there is a requirement of bringing in fresh
water more frequently and removing the contaminated water from the water body. This means that there is a
need of circulation of water between the source and the two water bodies.
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III.RESULTS AND DISCUSSION
The circulation of water between Brahma Sarovar and Narwana branch canal can be discussed in two stages:
a)OnwardJournyb) Return Journy
Onward Journy:
On its onward journeya total of 50 Cusecs of water is being carried by Thanesar Distributary which is an open
channelled lined canal. Out of this 50 cusecs, 20 Cusecs are pumped into Brahma Sarovar and the rest 30Cusecs
is carried forward for the purpose of cultivation and other needs. This canal on its way to Brahma Sarovarpasses
through Mirzapur Village, Bhatta Colony and Kurukshetra University. In Mirzapur village it is being observed
that the villages carryout cattle farming on the banks of the canal (fig 3) and it is also seen that they have
dumped solid waste into the canal(fig 4). The canal before entering Kurukshetra University has a ghat where
laundry work for a large number of clothes is carried out resulting in polluting the water with chemicals,
detergents etc. (fig 5).

Figure 3: Cattle Farming at Mirzapur village

Figure 4: Garbage dumped in the distributary
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Figure 5: Laundry on the banks of distributary
So, by keeping in mind the above mentioned aspects that effect the water quality, a proposal of carrying the
water in closed conduits is planned. This provides a one-step solution to all the problems mentioned above. Two
conduits are to be designed for a discharge carrying capacity of 20Cusecs and 30 Cusecs. The one with the 20
Cusecs terminates at pump house to get pumped into Brahma Sarovar and the one with 30 Cusecs is being
carried forward for the purpose of agriculture. Concrete pipes can be used as conduits and as the bed has
sufficient slope, the water can be transported by the action of gravity.
Return Journy:
Onits return journey a total of 20 Cusecs is collected at pump house out of which 15 Cusecs is gathered from
south-west corner of left wing of Brahma Sarovar and other 5 Cusecs from SannihithSarovar. This water is
pumped to some distance by a cement concrete pipe and the rest of the journey is carried out in open channel for
meeting the needs of the villagers as the villagers were dependent on the distributary for many years. And this
gravity flow can be attained by discharging the water into Satluj-Yamuna Link (SYL) with bed levels below the
bed levels of Narwana Branch canal and running parallel to it. SYL is running out of water because of the
disputes betwwen the states of Haryana and Punjab. So, it can be used to dump the water.

Narwana Branch
CC Pipe

SYL

Pump
House

CC Pipe

CC Pipe/Open Channel

Brahma Sarovar
and
SannihithSarovar

Pump
House

Figure 6: Flow Chart showing the whole circulation
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IV. CONCLUSION
The water quality of the tank under existing conditions are observed to be very poor. So, to overcome the
problem a scheme is proposed that would help to improve the water quality standards. The scheme is to circulate
the water between the source i.e. Narwana Branch Canal and the Brahma Sarovar and SannihithSarovar. In the
onward journey the water is carried in a closed cement concrete pipe and in the return journey it is pumped till
midway i.e. till Mirzapur and the rest of the journey is carried out in an open channel for meeting the needs of
the people who are habituated to be dependent on the canal. And the retuen journey terminates where the open
channel falls into SYL that runs parallel to Narwana Branch canal but with lower bed levels.
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ABSTRACT
Additive manufacturing is an emerging advance technology to obtain engineering components in a short time
without use of major tooling accessories.

One of powerful type of additive manufacturing applied in

engineering application is as rapid prototyping using 3D printing. In this method, layer by layer is produced
after importing 3D digital drawing data to the machine preferably in STL format. The product made by this
method can be directly used for engineering application after proper testing of mechanical properties. Fused
deposition method is a type of 3D printing in which wire is fused at particular temperature to get melted and
deposited layer by layer form as per the drawing feed to machine. Different process parameters such as raster
angle, orientation, rate of deposition of material, layer thickness, diameter of nozzle etc affects on mechanical
properties such as tensile strength, elongation, shear strength, flexural strength, etc of fabricated component.
This paper deals with review of effect of different process parameters on mechanical properties like tensile,
shear, flexural strengths, elongation, etc of 3D printed products..

Keywords – Additive Manufacturing, FDM, Rapid Prototyping, Mechanical Properties, 3D Printing
Nomenclature
3D = Three-dimensional
AM = Additive manufacturing
ABS = Acrylonitrile butadiene styrene
ASTM = American Society for Testing and Materials
CAD = Computer aided design
DIC = Digital image correlation
FDM = Fused deposition modeling
ISO= International Standards Organization
PC = Polycarbonate
PEEK= Polyether-ether-ketone
PLA= Polylactide
RP = Rapid prototyping
STL = Stereo lithography
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I INTRODUCTION
Additive Manufacturing (AM) is extensively used to fabricate a scale model of a physical part or assembly using
3-dimensional computer aided design (CAD) data at a faster rate. The CAD data is fed to the 3D printing
machines which quickly create prototypes of its designs. 3D printing is an additive manufacturing technology
where a 3- dimensional object is created by laying down successive layers of material to build the object [1].
Fused deposition modeling (FDM) is an additive manufacturing (AM) technique in which a heated nozzle laying
down molten material produces layer by layer to produce a desired part for which drawing is imported to
machine. Fused deposition modeling is one of the most commonly preferred techniques to produce most popular
rapid prototyping components in the last decade. In this method, a part is designed by a computer aided design
model which is then converted into a stereo lithography (STL) file and uploaded into a slicer program which
will give command to the machine for further processing. G-code programming is used as slicer program crosssectioning the model into individual layers of a specified height and converts the desired height as per
requirement. The printer reads the G-Code, heats up a liquefier to the desired temperature to melt the polymer
filament of choice, and begins extruding the material on the platform which is also heated to required
temperature [2].
FDM is a procedure in RP that is dependent on surface chemistry, thermal energy, and layer manufacturing
technology. In this procedure, filaments of heated thermoplastic are extruded from a tip that shifts in the x-y
plane. The forbidden extrusion head deposits very thin beads of material onto the assemble platform to form the
initial layer [3]. The platform is kept at a low temperature by which thermoplastic gets rapidly hardened. After
the platform lowers by the particular distance (i.e., layer thickness), the extrusion head deposits a subsequent
layer upon the primary. The procedure is continued to form the desired prototype of particular dimensions.
Supports are built along the way as per the requirement and fastened to the part either with a second weaker
material or with a perforated junction.[4].
Different process parameters such as raster angle, orientation, rate of deposition of material, layer thickness,
diameter of nozzle etc affects on mechanical properties such as tensile strength, elongation, shear strength,
flexural strength, etc of fabricated component. This paper deals with review of effect of different process
parameters on mechanical properties of 3D printed products specifically on fused deposition machines.

II LITERATURE REVIEW
M. Iliescu [2008] et al has used finite element method simulation in 3D Printing. Simulation relating
computational fluid dynamics (CFD) and heat transfer phenomena, carried out with finite element method, has
been used in order to develop one of device‟s elements contour, so as to get optimum laser device‟s functional
characteristics [5].
Mohammad Vaezi [2011] et.al has studied and found the effect of binder properties, printing layer thickness,
powder size, and binder saturation level, have effects on the strength and surface finish of the three-dimensional
printing. The purpose of this research was to investigate the effects of two parameters of layer thickness and
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binder saturation level on mechanical strength, integrity, surface quality, and dimensional accuracy in the 3D
printing procedure. Diverse specimens include tensile and flexural test specimens and individual network
structure specimens are created by the 3D printing procedure under different layer thicknesses and binder
saturation by use of ZCorp.'s ZP102 powder and Zb56 binder. Two printing layer thicknesses, 0.1 and 0.087
mm, are assessed at 90% and 125% binder saturation levels. Experimental conclusions show that underneath the
identical layer thickness, increment of binder saturation level from 90% to 125% would outcome in an augment
of tensile and flexural strengths of the specimens and reduction of dimensional accuracy and surface uniformity
of specimens. Alternatively, under the identical binder saturation circumstances, augment in layer thickness
from 0.087 to 0.1 mm would reduce tensile strength and augment flexural strength. It also gives improved
uniformity on the surface [6].
Ivan Gajdos [2013] et al researched about how the structure of the FDM prototypes, by changing of
dispensation temperature and layout on base plate, is affected. In order to define the dispensation temperatures
influence on building structure of the FDM prototypes, diverse head and envelope temperatures in printing of
specimens were used. The ABS samples were analyzed by computed tomography to determine modification in
layers structure, dimensions and the portion of unfilled volume in specimen. Obtained effects show that material
distribution in the whole volume of scanned specimens is not uniform. It was found out that structure
homogeneity represented by the volume of non-filled area is also affected by contour of fabricated part. This
approach can be in the future used as a standard method for quality evaluation [7].
Tomislav Galeta [2013] et al studied the influence of selected processing factors on the tensile strength and to
determine the factor combination that provides the highest strength. Test samples of ZP 130 powder were
prepared with variations in the layer thickness, building orientation and infiltrant on a 3D printer. The researcher
found that strength of the samples infiltrated with alternative infiltrants was equivalent to that obtained with
genuine infiltrants, thus confirming the use of alternative infiltrants [8].
B. M. Tymrak [2014] et al has studied about tensile strength and elastic modulus of printed components made
by ABS and PLA. The results found that average tensile strengths of 28.5 MPa for ABS and 56.6 MPa for PLA
with average elastic moduli of 1807 MPA for ABS and 3368 MPa for PLA [9].
David D. Hernandez [2015] et al has focused on dimensional precision of a consumer-grade, FDM printer. A
full factorial design of experiments (DOE) analysis was conducted, resulting in an Analysis of Variance
(ANOVA) design that shed light on the various factors that affect the use of FDM, in terms of dimensional.
Acrylonitrile butadiene styrene (ABS) and Polylactide (PLA) are used. The goal was to evaluate the limitations
of the technology, to rule out factors that do not contribute in a statistically significant fashion to print precision,
and to provide a practical, quantitative guide for optimizing results of consumer grade 3D printing for
application as an engineering tool [10].
F. Roger [2015] et al has studied about topological optimization to define the external geometry and then
either heterogeneous internal filling or multi materials to achieve targeted usage properties. Used Fused
Deposition Modelling (FDM) 3D Printer. Two thermoplastic materials are united virgin ABS and conductive

463 | P a g e

ABS filled with carbon black. Infill density distribution can be optimized to improve the stiffness in the stress
concentration zones of the manufactured thermoplastic part [11].
Wenzheng Wu [ 2015 ] et al has researched on a new high-performance printing material, polyether-etherketone (PEEK), which could surmount these inadequacies. The researcher studied the influence of layer
thickness and raster angle on the mechanical properties of 3D-printed PEEK. Samples with three different layer
thicknesses (200, 300 and 400 _m) and raster angles (0_, 30_ and 45_) were built using a polyether-ether-ketone
(PEEK) 3D printing system and their tensile, compressive and bending strengths were tested. The optimal
mechanical properties of polyether-ether-ketone (PEEK) samples were found. Again it was found that PEEK is
has better properties than ABS [12].
Aron Foster [2015] has focused to analyze the current trends in polymer additive manufacturing and determine
the applicability of current American Society for Testing Materials International (ASTM) and the International
Standards Organization (ISO) standard test methods for mechanical properties and failure of polymers and
polymer composites generated from the additive manufacturing processes. The present approach to mechanical
testing standards utilizes existing guidelines for testing materials, but this examination highlights the
requirement to expand specific guidelines for testing AM materials. The progress of a program to viaduct the
measurement slit between molecular architecture of AM materials (MML) and generating engineering
properties for design symbolizes an opportunity for the EL effort [13].
Filip Górski [2015] et al presented the results of tensile, bending and impact strength tests performed on
samples of various orientations, made out of ABS material using FDM technology. The effects of these tests
certified discovering a unique phenomenon – not only the values of strength indexes change, with the changing
orientation, but macroscopic material behavior under load as well.The transition between a “yield point” and
“brittle” material usually happens in a certain range of orientation values, named a critical orientation by the
authors. The paper designate supposed ranges of critical orientation for various types of loads [14].
Jochen Mueller [2015] et al has studied effect of parameters of the whole process of inkjet 3D printed parts. In
this paper, the effect of storage conditions of the material, printing, testing, and storage of finished parts are
studied. The goal was to understand the process and determine the parameters that lead to the best mechanical
properties and the most accurate geometric properties. The results show that the number of intersections
between layers and nozzles along the load-direction has the strongest impact on the mechanical properties
followed by the UV exposure time, which is investigated by part spacing, the position on the printing table and
the expiry date of the material. Minor effects are found for the storage time and the surface roughness is not so
much affected by any factor. Nozzle blockage, which directs to a smaller flow-rate of printing material,
significantly exaggerated the width and waviness of the printed product. Furthermore, the machine‟s warm-up
time is found to be a significant factor [15].

464 | P a g e

Hadi Miyanaji [2016] et al has focused on dental porcelain materials. The research was performed to obtain the
optimal process parameters for the dental porcelain materials fabricated via Ex One binder jetting system. The
effects also supply broad printing guidelines for the fabrication of glass ceramic materials [16].
K.G. Jaya Christiyan [2016] et al has used ABS + hydrous magnesium silicate composite to test its mechanical
properties. ASTM D638 and ASTM D760 standards were followed to fabricate test specimens for carrying out
tensile and flexural tests, respectively. Samples with different layer thickness and printing speed were prepared.
It has been suggested on the basis of experimental results that low printing speed, and low layer thickness has
resulted maximum tensile and flexural strength, as compared to all the other process parameters samples [17].

III. CONCLUSION
From above literature review, it has been understood that ABS, PLA, PEEK resins are fabricated using FDM
machines, these materials are tested with respect to process parameters to find mechanical properties. In recent
years, Z-UltaT, HIPS and so many new materials are also introduced in market. Its need to investigate the
effect of process parameters on mechanical properties of these types of newly introduced material fabricated on
FDM. It is also understood from the above literature that there is no mathematical or empirical model developed
till yet in terms of process parameters like layer thickness, rate of deposition, percentage infill etc with respect to
orientation.
Hence there is scope to know the effect of process parameters for newly introduced materials as well as to
develop mathematical or empirical models. Optimization of process parameters as well as input –output
relationship has also good scope for research.
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ABSTRACT
Many studies have been done on routing in MANETs and many routing protocols are developed. However, these
protocols need trustworthy environment to work properly, which are not available frequently. In many
situations, environment may not be protected. For example, Some Nodes may be malicious, selfish or influenced
by attacker. To address these situations, many schemes have been proposed to secure routing in networks. All
types of attacks are detected and prevented to make MANETs safe. In This paper, we implement blackhole
attack on AODV protocol. Then mechanism to detect and prevent blackhole attack is introduced.

Keywords – AODV, AODV BL, MANET, MAODV

I. INTRODUCTION
In worlds of communications, wireless technologies are becoming important. It is because of three main
reasons: - mobility, good bandwidth and low cost [1]. MANETs are self maintained networks. MANET
networks do not have any access point or any fixed infrastructure. In ad-hoc network there is no need of any
infrastructure or any centralized administration [2]. In ad-hoc network, each node acts as a host as well as router.
Main Problem in ad-hoc networking is delivery of data packets to mobile nodes where topology is not predetermined. Hence routing is viewed as a challenge due to frequently changing topology [3].
In Proactive routing protocol, with respect to time up-to-date information of network topology of all node is
maintained [4]. Routes are built already from each node to every other node before they are required. Each
change that may occur in topology is broadcasted throughout network. Routing information about available
routes in network is maintained even if these routes are not used currently [5]. Major drawback of these
approaches is that bandwidth may be occupied by maintenance of unused path due to frequently changing
topology [6]. In Reactive routing protocols, routes are created on demand basis. Route discovery mechanism is
invoked to find route from source to destination. Only routes that are used currently are maintained so that
network load is controlled and there will be low overhead [7].

II. AODV (AD HOC ON-DEMAND DISTANCE VECTOR)
Ad-hoc on – demand distance vector (AODV) is a reactive protocol. When a nodes want to communicate with
other nodes [8]. They broadcast a route request (RREQ) to its neighbor nodes. Neighbor nodes broadcast RREQ
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to their intermediate nodes until destination is found [9]. Each RREQ in uniquely identified by its sequence
number and by source’s ID [10]. Neighbor nodes also keeps track for intermediate nodes from which RREQ
comes to establish valid reverse path. Intermediate nodes sends route reply back to intermediate node from
which RREQ came [11]. Neighbor nodes setup routing information based on nodes from which they receives
Route reply (RREP) packet. These paths are time based and will expire if is not used recently [12].

III. BLACKHOLE ATTACK
In this type of attack, malicious node sends false message to all or route requesting node [13][14]. It claims that
it possess shortest path from it to destination node. So Requesting node or all other nodes update their routing
table with this information and forward data toward malicious node (attacker node) [15]. Attacker node
(malicious node) may drop all incoming packets or information from other nodes [16].

IV. MECHANISM FOR DETECTION & PREVENTION OF BLACKHOLE ATTACK
The mechanism of Detection & prevention of black hole attack on the context of AODV protocol is
implemented by considering the working of AODV & behavior of black hole attack which mainly consist of
four phases as: (a) Initialization Phase (b) Storage Phase (c) Investigation Phase (d) Resumption Phase

4.1. Methodology

Fig. 1. Flowchart

4.2. PROPOSED WORK
Step 1: Initialization phase
Generate discovery process from the source node by generating (new hash value). Assigned current time and
time required to receive reply.

Step 2: Storage phase
Store all the route replies from neighboring nodes then check the speed of the nodes and compute the threshold
which decide whether to put the node into blacklist or not.
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Step 3: Investigation Phase
Repeat the step 1 and 2 until reach the destination in effective way. Once the node identified as a black hole, the
route node update table by adding black hole node address.
//Initialize blacklisted neighbors
AodvBlacklistNode*current=BlacklistTable->head
AodvBlacklistNode*previous=NULL

Step 4: Resumption Phase.
Continue default process of AODV.

V. RESULT AND DISCUSSIONS
Case 1: Simulating Reactive routing protocol (AODV) with variations in nodes and analyzing the performance
of AODV in the light of Energy Consumption while Communication, Throughput, average jitter and end to end
delay in MANET.
Case 2: Implement the black hole attack under AODV and analyze the performance of AODV named as AODV
BL (AODV Black hole).
Case 3: Detect and mitigate the black hole attack using algorithm and evaluate the performance of routing
protocol (AODV) and named MAODV (Modified Ad-Hoc on Demand distance Vector).

VI. SIMULATION RESULT AND ANALYSIS
The overall goal of this simulation study is to evaluate and analyze the performance of AODV routing protocol
under black hole attack. The simulation have been performed using Qualnet version 6.1, software that provides
scalable simulations of Wireless Networks. The simulation model over different networks in which network
varies from 10 to 40 nodes over a terrain of 1500m*1500m area. The sender and receiver are same in each
model among network members are placed at same place initially but as the simulation start ,the node starts
moving and the location of source and destination node changes and also of other nodes which are in the
network.
All simulation results will be shown in this section. All simulations result has been executed on Qualnet. Energy
consumption, Average jitter, end to end delay and throughput are performance metrics that have been used. The
following results show Energy consumption, Average jitter, end to end delay and throughput of AODV, AODV
blackhole and MAODV.
Table I. Simulation Parameters

Parameters

Values

Routing Protocol

AODV

Terrain Size

1500*1500
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Mobility Model

Random Waypoint Model

No. of Source

10,20,30,40

No. of Black hole

1,2,3,4

Simulation Duration

30 sec

Data Traffic Rate

CBR

6.1. Energy Consumption

6.2. Average Jitter

471 | P a g e

6.3. End to End delay

6.4. Throughput

VII. CONCLUSION
After the Research work, we evaluate the effect of black hole attack under the performance of AODV protocol.
The performance metrics are energy consumption, average jitter, end to end delay and throughput.

The

simulation result shows that when there is black hole node in network then it can be affected and degrade its
performance. Use an algorithm for detection and prevention of black hole. It is also observed that when attacker
is near the source the impact is severe than it is farther. Similarly as the number of black hole increases, it
degrades the performances.
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ABSTRACT
Mathematical models are used to interpret the measurement and a numerical algorithm to reconstruct an image.
In modern medicine practice, there are various imaging techniques such as X-ray Computed Tomography (CT),
Magnetic Resonance Imaging (MRI), Positron Emission Tomography (PET), Single Photon Emission
Computed Tomography (SPECT) etc.These imaging techniques allow to create film images of objects and open
the doors of non-invasive examination of interior condition of the human body.
This paper is an attempt to explain some mathematical methods beneficial in medical imaging (i.e. CT, MRI,
PET). We will observe how human data from CT scan can be represented by Radon Transform. Unfiltered back
projection is further a technique used to invert the Radon transform and explore the central slice theorem which
connects the Radon and Fourier transforms. Unfiltered back projections for clarity and Filtered back projection
method for inversion of Radon transform was used in reconstructing medical images. In MRI, Bloch
phenomenological equation provide a model for the interaction between applied magnetic fields and the nuclear
spins in the objects under consideration, partial Fourier reconstruction, parametric estimation are used. In case
of PET, projection data kernel based image model is used and also maximum likelihood estimates is used for
evaluating coefficients.

Key words: Medical imaging, Radon transform, Fourier transform, Bloch equation.

II. INTRODUCTION
Medical imaging is the technique and process of creating visual representations of the interior of a body for
clinical analysis and medical intervention. Medical imaging seeks to reveal internal structures hidden by the skin
and bones,as well as to diagnose and treat disease. Mathematical models are used to interpret the measurement
and a numerical algorithm to reconstruct an image. In modern medicine practise, there are various imaging
techniques such as X – ray Computed Tomography (CT), Magnetic Resonance Imaging (MRI), Positron
Emission Tomography (PET), Single Photon Emission Computed Tomography (SPECT) etc. CT scans are very
useful in diagnosis skeletal damage, cancer, tumour, vascular diseases and other abnormalities. . One can get
more detailed information of human soft tissues with these techniques.
This paper is an attempt to explain some mathematical methods beneficial in Medical Imaging. CT is a
diagnostic procedure that uses X –ray equipment by which the cross sectional image of the body is created. X-
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ray imaging is based on the absorption of X-rays that pass through the different parts of patient’s body. X-ray
transmission measurement are recorded on a computer memory device. The data is used to translate 2D external
measurement into a reconstruction of 3D internal structure. This provides a numerical description of tissues
density or picture of a single thin slice through the body. Mathematical models and algorithms are developed for
problems of image reconstruction.
A magnetic resonance imaging instrument (MRI scanner), or "nuclear magnetic resonance (NMR) imaging"
scanner as it was originally known, uses powerful magnets to polarize and excite hydrogen nuclei (i.e. single
protons) of water molecules in human tissue, producing a detectable signal which is spatially encoded, resulting
in images of the body. The MRI machine emits a radio frequency (RF) pulse at the resonant frequency of the
hydrogen atoms on water molecules. Radio frequency antennas ("RF coils") send the pulse to the area of the
body to be examined. The RF pulse is absorbed by protons, causing their direction with respect to the primary
magnetic field to change. When the RF pulse is turned off, the protons "relax" back to alignment with the
primary magnet and emit radio-waves in the process. This radio-frequency emission from the hydrogen-atoms
on water is what is detected and reconstructed into an image. The resonant frequency of a spinning magnetic
dipole (of which protons are one example) is called the Larmor frequency and is determined by the strength of
the main magnetic field and the chemical environment of the nuclei of interest. MRI uses three electromagnetic
fields: a very strong (typically 1.5 to 3 Teslas) static magnetic field to polarize the hydrogen nuclei, called the
primary field; gradient fields that can be modified to vary in space and time (on the order of 1 kHz) for spatial
encoding, often simply called gradients; and a spatially homogeneous radio-frequency (RF) field for
manipulation of the hydrogen nuclei to produce measurable signals, collected through an RF antenna.
Positron emission tomography (PET) is a nuclear medicine, functional imaging technique that produces a threedimensional image of functional processes in the body. The system detects pairs of gamma rays emitted
indirectly by a positron-emitting radionuclide (tracer), which is introduced into the body on a biologically active
molecule. Three-dimensional images of tracer concentration within the body are then constructed by computer
analysis. In modern PET-CT scanners, three dimensional imaging is often accomplished with the aid of a CT Xray scan performed on the patient during the same session, in the same machine.

II. X-RAY IMAGING


Figure 1.

A 2D diagram of a CT
scanner. The CT scanner is
made up of a point-source
emitter and film that rotate
around an object of interest,
imaging the object in 2D
slices and then compiling
these slices into a 3D
rendering of the object.
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X–ray imaging relies on the principle that an object will absorb or scatter x-rays of a particular energy
quantified by attenuation coefficient (µ). The intensity changes because of the attenuation coefficient of the
object. This depends on the electron density of the substance.

Substances that are more dense and contain many electron have higher attenuation
coefficient. As bones have a more attenuation coefficient than soft tissues and different soft
tissues have different coefficient. Basic model for tomography is:
dl / dx = - µ (x) l

where l is the intensity of x-ray beam and x is the arc length along the

straight line trajectory of the x-ray beam.
Low energy (soft) x-rays are attenuated more efficiently than high energy (hard) x-rays. The
distribution of energy is the output being skewed towards higher energies.

III.THE RADON TRANSFORM
J. Radon (1917), an Austrian mathematician introduced the theory of transform and integral operator. The
Radon transform is widely applicable to Tomography. In CT one deals with the problem of finding a function
f(x) i.e. the tissue density at the internal point x. when f(x) is found its density plot provides a picture
(tomogram) with which doctor can look the internal structure of the patient. The approximation of the
measurement of internal structure of an object is called 2-dimentional and Radon transform that takes the
function on the plane and integrals it over all lines L is given by:

one can determine line integral of the attenuation coefficient µ through the object by calculating from level of
density. After taking these calculations for the full rotation it is possible to reconstruct the 2D slice of the object
and compilation of multiple slices allows the 3D reconstruction of the object.
For work in the circular geometry of CT scans, it is suited to parameterize lines ax+by=c in R 2 to a set of
oriented lines with radical parameters l t,θ in R2.
Let the vector w = < cos θ , sin θ > perpendicular to the line ax+by=c and the vector ŵ = < - sin θ, cos θ > be
parallel to this line. We get a vector equation in terms of t and θ for the line l t,θ = tw+s ŵ
= < tcos θ , tsin θ > +s < -sin θ, cos θ >
The line is same as ax+by=c with the parameters t and θ as shown in the figure 2.
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Figure 2
2

Definition: Let f be some function in R , parameterized over the lines l

t,θ.

The Radon transform Rf(t,θ) is

defined as:


Rf (t , )   fds   f t cos   s sin  , t sin   s cos   d s
L



This definition describes the Radon transform for an angle θ. It accurately models the data acquired from taking
cross-sectional scans of an object from a large set of angles, as in CT scanning, and its inverse can be used to
reconstruct an object from CT data
Definition: Let f be some function in R2, parameterized over the lines l

t,θ.

The unfiltered back-projection B

[f(t,θ)] is defined as
B [f(t,θ)]=

θ)dθ

Unfiltered back-projection is a simple and logical computation, but not a faithful representation of f. As
unfiltered back-projection is not suitable for medical imaging applications because it portrays a blurry image.
For inverting the Radon Transform, other method known as filtered back-projection is greatly applicable.
The Radon transform is closely related to the Fourier transform, a method whose inverse is well-described, by
the Central Slice Theorem. In order to work in two-dimensional CT geometry, it is helpful to include an
extension of the Fourier transform into two dimensions.
Definition: Let f(x; y) be an absolutely integrable function. Then the two-dimensional Fourier transform is
defined as:
f (r,w)=
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IV. THE CENTRAL SLICE THEOREM
connects both of the two transforms
Theorem: Let f be an absolutely integrable function in this domain. For any real number r and unit vector
w=(cosθ , sinθ)
we have the identity
f (r,w)=
From this theorem, we see that the 2-dimensional Fourier transform f (r,w)is equivalent to 1-dimensional
Fourier transform of Radon transform

. Filtered back-projection is a technique of inversion of Radon

transform. This technique avoids the blurring artifact and lack of clarity in unfiltered back-projections.
Mathematically, the method can be used to reduce the level of radiation exposure required to achieve the same
level of diagnostic accuracy.
Several methods for inverting the Radon transform exist, some of which use Fourier transforms, the Central
Slice Theorem, and functional analysis.
Definition: Given any integrable function F of t and , the transform R* defines a function in x and y
R*F(x,y) : =

)d

The adjoint R*F(x, y) is equal to the average of F(t, ) over the lines l t,θ. passing through the point (x,y).
Proposition: A continuous function f equal to zero outside some disc and an integral function F of t and

then

˂ Rf, F˃ = ˂ f, R*F˃
Definition: The inverse Radon transform R-1 recover the function f from the Radon transform Rf of that
function. This inversion is given by the formula:
Rf (t- x cosθ – y sinθ, θ) Γz(t)dt dθ where

f (x,y)=
1/πz2
Γz(t) =

for

-z ≤ t ≤ z

1/πz2 ( 1-1/

)

for │t│>z

V.THE BLOCH EQUATION
The Bloch phenomenological equation, which provides a model for the interactions between applied magnetic
fields and the nuclear spins in the objects under consideration. This is a macroscopic averaged model that
describes the interaction of
aggregates of spins, called isochromats, with applied magnetic fields. Let M(t) = (Mx(t), My(t), Mz(t)) be the
nuclear magnetization. Then the Bloch equations read:
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where γ is the gyromagnetic ratio and B(t) = (Bx(t), By(t), B0 + ΔBz(t)) is the magnetic field experienced by the
nuclei. The z component of the magnetic field B is sometimes composed of two terms:


one, B0, is constant in time,



the other one, ΔBz(t), may be time dependent. It is present in magnetic resonance imaging and helps
with the spatial decoding of the NMR signal.

M(t) × B(t) is the cross product of these two vectors. M0 is the steady state nuclear magnetization (that is, for
example, when t → ∞); it is in the z direction.
In case of PET, projection data kernel based image model is used and also maximum likelihood estimates is
used for evaluating coefficients.

VI. VARIOUS MEDICAL IMAGING TECHNIQUES
Like CT, MRI traditionally creates a two dimensional image of a thin "slice" of the body and is therefore
considered a tomographic imaging technique. Modern MRI instruments are capable of producing images in the
form of 3D blocks, which may be considered a generalization of the single-slice, tomographic, concept. Unlike
CT, MRI does not involve the use of ionizing radiation and is therefore not associated with the same health
hazards. For example, because MRI has only been in use since the early 1980s, there are no known long-term
effects of exposure to strong static fields and therefore there is no limit to the number of scans to which an
individual can be subjected, in contrast with X-ray and CT. However, there are well-identified health risks
associated with tissue heating from exposure to the RF field and the presence of implanted devices in the body,
such as pace makers. These risks are strictly controlled as part of the design of the instrument and the scanning
protocols used.
With ordinary x-ray examinations, an image is made by passing x-rays through the patient's body. In contrast,
nuclear medicine procedures use a radioactive material, called a radiopharmaceutical or radiotracer, which is
injected into the bloodstream, swallowed or inhaled as a gas. This radioactive material accumulates in the organ
or area of your body being examined, where it gives off a small amount of energy in the form of gamma rays.
Special cameras detect this energy, and with the help of a computer, create pictures offering details on both the
structure and function of organs and tissues in your body.
Because CT and MRI are sensitive to different tissue properties, the appearance of the images obtained with the
two techniques differ markedly. In CT, X-rays must be blocked by some form of dense tissue to create an
image, so the image quality when looking at soft tissues will be poor. In MRI, while any nucleus with a net
nuclear spin can be used, the proton of the hydrogen atom remains the most widely used, especially in the
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clinical setting, because it is so ubiquitous and returns a large signal. This nucleus, present in water molecules,
allows the excellent soft-tissue contrast achievable with MRI.

VII. CONCLUSION
The goal of this study is not to determine the overall best method but to present a study of some mathematical
models and techniques used in medical imaging.
A few techniques used in medical imaging were studied and it was felt that from time to time new algorithms
and new methods were developed and these improvements emerged the present form.
The original CT was developed for parallel geometry and then fan-beam geometries were used. Afterwards, the
third generation scanners used cone beam and the current generation scanner are using spiral CT technology.
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ABSTRACT
Information Industry is generating enormous amount of data. This data needs to be converted into useful
information to obtain fruitful results. Data mining is not restricted to extraction of information. It also
comprises of Data Cleaning, Data Integration, Data Transformation, Data Mining, Pattern Evaluation and
Data Presentation. After completion of all these processes, information obtained can be used for Fraud
Detection, Market Analysis, Production Control, Science Exploration, etc. The central theme of this research
paper is to elaborate different clustering and classification techniques involved in data mining.

Index Terms – Classification, Clustering, Data mining, DBSCAN, k-means.
I. INTRODUCTION
Data mining refers to patterns that can be mined. Based on kind of data to be mined, data mining is classified
into two different categories of Descriptive function and Classification and Prediction [1, 2].

A. Descriptive Function
Descriptive function primarily deals with general properties of data in the database and are mentioned as under.
Class/Concept Description - Class/Concept refers to data related with classes and concepts. These descriptions can
be derived by the following two ways:
 Data Characterization refers to summarizing data of class under study. This class is referred as Target Class.
 Data Discrimination refers to the mapping of a class with some predefined group or class.
Mining concerned with Frequent Patterns– Patterns those occur frequently in transactional data are referred as frequent
patterns. Different frequent patterns are mentioned as under.
 Frequent Item Set refers to a set of items that frequently appear together, for instance, milk and bread.
 Frequent Subsequence refers to sequence of patterns that occur frequently such as purchasing a camera is
followed by memory card.
 Frequent Sub Structure refers to different structural forms, such as graphs, trees, or lattices, which may be
combined with item.
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Mining in relevance with Association - Associations finds it use in retail sales to identify patterns that are frequently
purchased together. This process refers to the process of uncovering the relationship among data and
determining association rules.For example, a retailer generates an association rule that points out that 70% of
time milk is sold with bread as compared to 30% of times biscuits are sold with bread.
Mining in relevance with Correlation - It is a kind of supplementary analysis performed to expose interesting
statistical correlations between associated attribute-value pairs or between two item sets to reach a conclusion
that if they have positive, negative or no effect on each other.
Mining of Clusters - Cluster refers to a group of similar kind of objects. Cluster analysis refers to forming group of
objects that are very similar to each other but are highly different from the objects in other clusters.

B. Classification and Prediction
Classification is the process of finding a model that describes the data classes or concepts. The purpose is to be
able to use this model to predict the class of objects whose class label is unknown. This derived model is based
on the analysis of sets of training data. The derived model can be presented in different forms mentioned as
under [7].
Classification − It predicts the class of objects whose class label is unknown. Its objective is to find a derived
model that describes and distinguishes data classes or concepts. The Derived Model is based on the analysis set
of training data i.e. the data object whose class label is well known.
Prediction − It is used to predict missing or unavailable numerical data values rather than class labels.
Regression Analysis is generally used for prediction. Prediction can also be used for identification of
distribution trends based on available data.
Outlier Analysis − Outliers may be defined as the data objects that do not comply with the general behavior or
model of the data available.
Evolution Analysis − Evolution analysis refers to the description and model regularities or trends for objects
whose behavior changes over time.

II. COMPONENTS OF DATA MINING
With an enormous amount of data stored in databases and data warehouses, it is increasingly important to
develop powerful tools for analysis of such data and mining interesting knowledge from it. Data mining is a
process of inferring knowledge from such huge data. Data Mining has three major components
 Clustering or Classification
 Association Rules
 Sequence Analysis.
By simple definition, in classification/clustering one analyzes a set of data and generate a set of grouping rules
which can be used to classify future data. For example, one may classify diseases and provide the symptoms
which describe each class or subclass. This has much in common with traditional work in statistics and machine
learning. However, there are important new issues which arise because of the sheer size of the data. One of the
important problem in data mining is the Classification-rule learning which involves finding rules that partition
483 | P a g e

given data into predefined classes. In the data mining domain where millions of records and a large number of
attributes are involved, the execution time of existing algorithms can become prohibitive, particularly in
interactive applications [3, 6].
An association rule is a rule which implies certain association relationships among a set of objects in a database.
In this process, one discovers a set of association rules at multiple levels of abstraction from the relevant set(s)
of data in a database. For example, one may discover a set of symptoms often occurring together with certain
kinds of diseases and further study the reasons behind them. Since finding interesting association rules in
databases may disclose some useful patterns for decision support, selective marketing, financial forecast,
medical diagnosis, and many other applications, it has attracted a lot of attention in recent data mining research.
Mining association rules may require iterative scanning of large transaction or relational databases which is
quite costly in processing. Therefore, efficient mining of association rules in transaction and/or relational
databases has been studied substantially.
In sequential Analysis, one seeks to discover patterns that occur in sequence. This deals with data that appear in
separate transactions (as opposed to data that appear in the same transaction in the case of association). For e.g.:
If a shopper buys item A in the first week of the month, then he buys item B in the second week etc.

III. CLUSTERING IN DATA MINING
Cluster is a group of objects that belongs to the same class. In other words, similar objects are grouped in one
cluster and dissimilar objects are grouped in another cluster.Clustering is the process of making a group of
abstract objects into classes of similar objects.A cluster of data objects can be treated as one group.While doing
cluster analysis, we first partition the set of data into groups based on data similarity and then assign the labels
to the groups.The main advantage of clustering over classification is that, it is adaptable to changes and helps
single out useful features that distinguish different groups.

A. Applications of Cluster Analysis
 Clustering analysis is utilized in many applications such as market research, pattern recognition, data
analysis, and image processing.
 Clustering can also help marketers discover distinct groups in their customer base. And they can characterize
their customer groups based on the purchasing patterns.
 In the field of biology, it can be used to derive plant and animal taxonomies, categorize genes with similar
functionalities and gain insight into structures inherent to populations.
 Clustering also helps in identification of areas of similar land use in an earth observation database. It also
helps in the identification of groups of houses in a city according to house type, value, and geographic
location.
 Clustering also helps in classifying documents on the web for information discovery.
 Clustering is also used in outlier detection applications such as detection of credit card fraud.
 As a data mining function, cluster analysis serves as a tool to gain insight into the distribution of data to
observe characteristics of each cluster.
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B. Requirements of Clustering in Data Mining
The following points throw light on why clustering is required in data mining −
 Scalability − We need highly scalable clustering algorithms to deal with large databases.
 Ability to deal with different kinds of attributes − Algorithms should be capable to be applied on any kind of
data such as interval-based (numerical) data, categorical, and binary data.
 Discovery of clusters with attribute shape − The clustering algorithm should be capable of detecting clusters
of arbitrary shape. They should not be bounded to only distance measures that tend to find spherical cluster of
small sizes.
 High dimensionality − The clustering algorithm should not only be able to handle low-dimensional data but
also the high dimensional space.
 Ability to deal with noisy data − Databases contain noisy, missing or erroneous data. Some algorithms are
sensitive to such data and may lead to poor quality clusters.
 Interpretability − The clustering results should be interpretable, comprehensible, and usable.

IV. CLUSTERING METHODS
Different Clustering methods can be classified as under.

A. Partitioning Method
Suppose we are given a database of ‘n’ objects and the partitioning method constructs ‘k’ partition of data.
Each partition will represent a cluster and k ≤ n. It means that it will classify the data into k groups. Each group
contains at least one object.Each object must belong to exactly one group.For a given number of partitions (say
k), the partitioning method will create an initial partitioning.Then it uses the iterative relocation technique to
improve the partitioning by moving objects from one group to other.

B. Hierarchical Method
This method creates a hierarchical decomposition of the given set of data objects. We can classify hierarchical
methods on the basis of how the hierarchical decomposition is formed. The two approaches involved are as
under.
Agglomerative Approach - This approach is also known as the bottom-up approach. In this, we start with each
object forming a separate group. It keeps on merging the objects or groups that are close to one another. It
keeps on doing so until all of the groups are merged into one or until the termination condition holds.
Divisive Approach - This approach is also known as the top-down approach. In this, we start with all of the
objects in the same cluster. In the continuous iteration, a cluster is split up into smaller clusters. It is down until
each object in one cluster or the termination condition holds. This method is rigid, i.e., once a merging or
splitting is done, it can never be undone.
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Density-based Method
This method is based on the notion of density. The basic idea is to continue growing the given cluster as long
as the density in the neighborhood exceeds some threshold, i.e., for each data point within a given cluster, the
radius of a given cluster has to contain at least a minimum number of points.

C. Grid-based Method
In this, the objects together form a grid. The object space is quantized into finite number of cells that form a
grid structure.The major advantage of this method is fast processing time.It is dependent only on the number of
cells in each dimension in the quantized space.

D. Model-based methods
In this method, a model is hypothesized for each cluster to find the best fit of data for a given model. This
method locates the clusters by clustering the density function. It reflects spatial distribution of the data points.
This method also provides a way to automatically determine the number of clusters based on standard
statistics, taking outlier or noise into account. It therefore yields robust clustering methods.

E. Constraint-based Method
In this method, the clustering is performed by the incorporation of user or application-oriented constraints. A
constraint refers to the user expectation or the properties of desired clustering results. Constraints provide us
with an interactive way of communication with the clustering process. Constraints can be specified by the user
or the application requirement.

V. CLUSTERING ALGORITHMS
 DBSCAN
DBSCAN (for density-based spatial clustering of applications with noise) is a data clustering algorithm
proposed by Martin Ester, Hans-Peter Kriegel, Jorge Sander and Xiaowei Xu in 1996 It is a density-based
clustering algorithm because it finds a number of clusters starting from the estimated density distribution of
corresponding nodes. DBSCAN [3] is one of the most common clustering algorithms and also most cited in
scientific literature[3, 4].
The DBSCAN algorithm can identify clusters in large spatial data sets by looking at the local density of
database elements, using only one input parameter. Furthermore, the user gets a suggestion on which parameter
value that would be suitable. Therefore, minimal knowledge of the domain is required. The DBSCAN can also
determine what information should be classified as noise or outliers. In spite of this, it’s working process is
quick and scales very well with the size of the database – almost linearly.By using the density distribution of
nodes in the database, DBSCAN can categorize these nodes intoseparate clusters that define the different
classes. DBSCAN can find clusters of arbitrary shape, as can be seen in Fig. 1. However, clusters that lie close
to each other tend to belong to the same class.
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Fig. 1 Figure depicts clusters of arbitrary shape

Applications
Satellites images
A lot of data is received from satellites all around the world and this data have to be translated
intocomprehensible information, for instance, classifying areas of the satellite-taken images according toforest,
water and mountains. Before the DBSCAN algorithm can classify these three elements in thedatabase, some
work has to be done with image processing. Once the image processing is done, the data appears as spatial data
where the DBSCAN can classify the clusters as desired [5].
X-ray crystallography
X-ray crystallography is another practical application that locates all atoms within a crystal, which resultsin a
large amount of data. The DBSCAN algorithm can be used to find and classify the atoms in the data.
Anomaly Detection in Temperature Data
This kind of application focuses on pattern anomalies in data, which is important in several cases, e.g.credit
fraud, health condition etc. This application measures anomalies in temperatures, which isrelevant due to the
environmental changes (global warming). It can also discover equipment errors and soforth. These unusual
patterns need to be detected and examined to get control over the situation. TheDBSCAN algorithm has the
capability to discover such patterns in the data [5].
 k-Means Algorithm
K-means clustering [4, 5] is a type of unsupervised learning, which is used when you have unlabeled
data (i.e., data without defined categories or groups). The goal of this algorithm is to find groups in the
data, with the number of groups represented by the variable K. The algorithm works iteratively to assign
each data point to one of K groups based on the features that are provided. Data points are clustered
based on feature similarity. The results of the K-means clustering algorithm are:
1. The centroids of the K clusters, which can be used to label new data.
2. Labels for the training data (each data point is assigned to a single cluster)
Rather than defining groups before looking at the data, clustering allows you to find and analyze the
groups that have formed organically. Each centroid of a cluster is a collection of feature values which
define the resulting groups. Examining the centroid feature weights can be used to qualitatively interpret
what kind of group each cluster represents.
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Algorithm for K-Means
1.

Place K points into the space represented by the objects that are being clustered. These points represent
initial group centroids.

2.

Assign each object to the group that has the closest centroid.

3.

When all objects have been assigned, recalculate the positions of the K centroids.

4.

Repeat Steps 2 and 3 until the centroids no longer move. This produces a separation of the objects into
groups from which the metric to be minimized can be calculated.

The K-means clustering algorithm is used to find groups which have not been explicitly labeled in the
data. This can be used to confirm business assumptions about what types of groups exist or to identify
unknown groups in complex data sets. Once the algorithm has been run and the groups are defined, any
new data can be easily assigned to the correct group [4, 8].
This is a versatile algorithm that can be used for any type of grouping. Some examples of use cases are:
 Behavioral segmentation:
 Segment by purchase history
 Segment by activities on application, website, or platform
 Define personas based on interests
 Create profiles based on activity monitoring
 Inventory categorization:
 Group inventory by sales activity
 Group inventory by manufacturing metrics
 Sorting sensor measurements:
 Detect activity types in motion sensors
 Group images
 Separate audio
 Identify groups in health monitoring
 Detecting bots or anomalies:
 Separate valid activity groups from bots
 Group valid activity to clean up outlier detection

The K-Means algorithm has been implemented in C++. The snapshots in Fig. 2 show an example in which 10
random integer numbers are taken (2 4 10 12 3 20 30 11 25 23) with intial mean 1 as 2 and initial mean 2 as 16.
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Fig. 2 Snapshots depicting working of K-Means algorithm

Advantages


Fast, robust and easier to understand.



Relatively efficient: O(tknd), where n is # objects, k is # clusters, d is # dimension of each object,
and t is # iterations. Normally, k, t, d << n.



Gives best result when data set are distinct or well separated from each other.

Fig. 3Showing the result of k-means for 'N' = 60 and 'c' = 3
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Disadvantages
 The learning algorithm requires apriori specification of the number of cluster centers.
 The use of Exclusive Assignment - If there are two highly overlapping data then k-means will not be able to
resolve that there are two clusters.
 The learning algorithm is not invariant to non-linear transformations i.e. with different representation of data
we get different results (data represented in form of cartesian co-ordinates and polar co-ordinates will give
different results).
 Euclidean distance measures can unequally weight underlying factors.
 The learning algorithm provides the local optima of the squared error function.
 Randomly choosing of the cluster center cannot lead to the fruitful result (Fig. 3).

Fig. 3 Showing the non-linear data set where k-means algorithm fails
 Applicable only when mean is defined i.e. fails for categorical data.
 Unable to handle noisy data and outliers.
 Algorithm fails for non-linear data set.

VI. CONCLUSION
Data mining is not all about the tools or database software that you are using. One can perform data mining with
comparatively modest database systems and simple tools, including creating and writing your own, or using off
the shelf software packages. Complex data mining benefits from the past experience and algorithms defined
with existing software and packages, with certain tools gaining a greater affinity or reputation with different
techniques. A well-planned data classification system makes essential data easy to find and retrieve. This can be
of particular importance for risk management, legal discovery, and compliance. Written procedures and
guidelines for data classification should define what categories and criteria the organization will use to classify
data and specify the roles and responsibilities of employees within the organization regarding data stewardship.
Once a data-classification scheme has been created, security standards that specify appropriate handling
practices for each category and storage standards that define the data's lifecycle requirements should be
addressed. To be effective, a classification scheme should be simple enough that all employees can execute it
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properly.The research paper was focused on analyzing classification and clustering involved in data mining. The
paper elaborately explained the working of two clustering algorithms DBSCAN and k-Means.
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ABSTRACT
Data Mining has always remained a prominent aspect of filtering small or huge databases. It is actually data
which has gone through many changes in terms of volume, variety and veracity. The past three years have
witnessed enormous growth in the size of data. The major sources responsible for thisare social networking,
RFID, sensors generated data, banking transactions, hospitals, educational institutes, major organizations in
retail sector, stock market and many more. Gone are the days when data was used to be measured in kilobytes,
megabytes, gigabytes, terabytes or petabytes. Today new units have evolved for measuring data – exabytes,
zettabytes, yottabytes. The traditional data mining algorithms were capable of handling limited data. But data
which grows beyond limit is something more demanding and is referred as Big Data. The popular technique,
originally proposed by google, capable of handling Big Data is Map-Reduce. This research paper is primarily
concerned with studying different conventional data mining algorithms and comparing Apriori Algorithm with
Map-Reduce algorithm. The paper also focuses on elaborating Big Data and its characteristics.
Index Terms – Apriori algorithm, Big Data,Data mining, Map-Reduce algorithm.

I. INTRODUCTION
Data mining is all about processing data and identifying patterns in the information to reach to any specific
decision. The principles of data mining have become more predominant with the advent of Big Data. It is not
possible to obtain relatively simple and easy statistics out of Big Data using conventional data mining
techniques.The process of data analysis, discovery, and model-building is often iterative. One must also
comprehend how to relate, map, associate, and cluster it with other data to produce fruitful result. The flowchart
in Fig.1 show the entire procedure involved in data mining [13
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Fig. 1 Figure illustrates flowchart depicting the Data Mining process

Different techniques involved in data mining process are mentioned as under.
 Association - Association is the most popular among available data mining techniques. Based on relationship
between items in the same transaction, a unique pattern. Association technique is frequently used in retail
sector to identify what customers frequently purchase together.
 Classification - Classification is based on machine learning. Classification classifies each item in a set of data
into one of the predefined set of groups. It makes use of mathematical techniques like neural networks,
statistics, decision trees and linear programming.
 Clustering - Clustering is a data mining technique that makes a meaningful or useful cluster of objects which
have similar characteristics using the automatic technique. The clustering technique defines the classes and
puts objects in each class, while in the classification techniques, objects are assigned into predefined classes.
To make the concept clearer, we can take book management in the library as an example. In a library, there is
a wide range of books on various topics available. The challenge is how to keep those books in a way that
readers can take several books on a particular topic without hassle. By using the clustering technique, we can
keep books that have some kinds of similarities in one cluster or one shelf and label it with a meaningful
name. If readers want to grab books in that topic, they would only have to go to that shelf instead of looking
for the entire library.
 Prediction - The prediction, as its name implied, is one of a data mining techniques that discovers the
relationship between independent variables and relationship between dependent and independent
variables. For instance, the prediction analysis technique can be used in the sale to predict profit for the future
if we consider the sale is an independent variable, profit could be a dependent variable. Then based on the
historical sale and profit data, we can draw a fitted regression curve that is used for profit prediction.
 Sequential Patterns - Sequential patterns analysis is one of data mining technique that seeks to discover or
identify similar patterns, regular events or trends in transaction data over a business period.In sales, with
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historical transaction data, businesses can identify a set of items that customers buy together different times in
a year. Then businesses can use this information to recommend customers buy it with better deals based on
their purchasing frequency in the past.
 Decision trees - The A decision tree is one of the most common used data mining techniques because its
model is easy to understand for users. In decision tree technique, the root of the decision tree is a simple
question or condition that has multiple answers. Each answer then leads to a set of questions or conditions that
help us determine the data so that we can make the final decision based on it.

II. DIFFERENT ALGORITHMS CONCERNED WITH DATA MINING
Conventional Data Mining Algorithm
Some of the popular conventional algorithms involved in data mining process are mentioned as under.
 C4.5
 k-means
 Support vector machines
 Apriori

A. C4.5 - C4.5 constructs a classifier in the form of a decision tree. In order to do this, C4.5 is given a set of
data representing things that are already classified. A classifier is a tool in data mining that takes a bunch of
data representing things we want to classify and attempts to predict which class the new data belongs to.
Arguably, the best-selling point of decision trees is their ease of interpretation and explanation. They are also
quite fast, quite popular and the output is human readable.
B. k-means - k-means creates k groups from a set of objects so that the members of a group are more similar
(Fig. 2). It’s a popular cluster analysis technique for exploring a dataset. Cluster analysis is a family of
algorithms designed to form groups such that the group members are more similar versus non-group
members. Clusters and groups are synonymous in the world of cluster analysis.

Fig. 2 Formula for K-Means clustering
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Algorithm for k-means
1. Clusters the data into k groups where k is predefined.
2. Select k points at random as cluster centers.
3. Assign objects to their closest cluster center according to the Euclidean distance function.
4. Calculate the centroid or mean of all objects in each cluster.
5. Repeat steps 2, 3 and 4 until the same points are assigned to each cluster in consecutive rounds.

C. Support Vector Machine (SVM) - Support vector machine (SVM) learns a hyperplane to classify data
into 2 classes. At a high-level, SVM performs a similar task like C4.5 except SVM doesn’t use decision
trees at all. A hyperplane is a function like the equation for a line, y = mx + b. In fact, for a simple
classification task with just 2 features, the hyperplane can be a line.SVM can perform a trick to project your
data into higher dimensions. Once projected into higher dimension,

SVM figures out the best hyperplane

which separates your data into the 2 classes. For example - Consider a bunch of red and blue balls on a
table. If the balls aren’t too mixed together, you could take a stick and without moving the balls, separate
them with the stick.When a new ball is added on the table, by knowing which side of the stick the ball is on,
you can predict its color. The balls represent data points, and the red and blue color represent 2 classes. The
stick represents the simplest hyperplane which is a line.

D. K - Nearest Neighbor (kNN) - KNN can be used for both classification and regression predictive
problems. However, it is more widely used in classification problems in the industry. Consider the example
mentioned as under to place KNN in the scale. Fig. 3 shows the spread of red circles (RC) and green
squares (GS):

Fig. 3 Figure depicts the spread of red circles and green squares
We intend to find out the class of the blue star (BS). BS can either be RC or GS and nothing else. The “K”
is KNN algorithm is the nearest neighbors we wish to take vote from. Let’s say K = 3. Hence, we will now
make a circle with BS as center just as big as to enclose only three data points on the plane. Refer to Fig. 4
below.
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Fig. 4 Figure depicts three similar data points enclosed on the plane.

The three closest points to BS is all RC. Hence, with good confidence level we can say that the BS should
belong to the class RC. Here, the choice became very obvious as all three votes from the closest neighbor went
to RC. The choice of the parameter K is very crucial in this algorithm. Next, we will understand what are the
factors to be considered to conclude the best K.

E. Apriori Algorithm - It is a classic algorithm used in data mining for learning association rules. It is nowhere
as complex as it sounds, on the contrary it is very simple. Apriori [2] is an algorithm for frequent item set
mining and association rule learning over transactional databases. It proceeds by identifying the frequent
individual items in the database and extending them to larger and larger item sets as long as those item sets
appear sufficiently often in the database. The frequent item sets determined by Apriori can be used to determine
association rules which highlight general trends in the database.Apriori uses a "bottom up" approach, where
frequent subsets are extended one item at a time and groups of candidates are tested against the data. The
algorithm terminates when no further successful extensions are found.
Recently, researchers are applying the association rules to a wide variety of application domains such as
Relational Databases, Data Warehouses, Transactional Databases, and Advanced Database Systems like ObjectRelational, Spatial and Temporal, Time-Series, Multimedia, Text, Heterogeneous, Legacy, Distributed, and web
data [1]. Since data generated day by day activities, the volume of data is increasing dramatically. Massive
amount of data is available in the data warehouses. Therefore, mining association rules helps in many business
decision making processes. Some examples are cross-marketing, Basket data analysis and promotion assortment
etc. In the area of association rules mining, a lot of studies have been done [1, 2].
The problem of discovering association rules is decomposed into two stages:
 Discovering all frequent patterns represented by large item sets in the database, and generating the association
rules from those frequent item sets.
 The second sub problem is a straightforward problem, and can be managed in polynomial time. On the other
hand, the first task is difficult especially for large databases.
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The Apriori is the first efficient algorithm for solving the association rule mining, and many of the forthcoming
algorithms are based on this algorithm. Confidence denotes the strength of implication and support indicates the
frequencies of the occurring patterns in the rule. It is often desirable to pay attention to only that rule which may
have reasonably large support. Such rules with high confidence and strong support are referred to as strong
rules. The prime objective of mining association rules is to discover strong association rules in large databases.
Fig. 5 illustrates an example for understanding the working of Apriori algorithm. The four item sets under study
are {1 3 4}, {2 3 5}, {1 2 3 5}, {2 5}. The golden rule set for example is to only consider the items having 2 or
more than 2 occurrences. The highlighted rows in tables indicates the items to be rejected.

Fig. 5 Figure depicting an example of working of Apriori algorithm

III. MAP-REDUCE ALGORITHM FOR BIG DATA
Hadoop is one such java framework which is capable of handling large data sets in a distributed computing
environment. Apache Software Foundation [8, 9] is the authority sponsoring Hadoop. Applications run on
systems constructed of thousands of nodes involved in processing thousands of Terabytes of data. Because of
distributed nature, Hadoop facilitates very fast data transfer and system continues to operate even if any node
failure occurs. This notion minimizes the risk of devastating system failure even when multiple nodes become
non-operational. The creator of this technology was Google. It was developed by them during their early days to
index all valuable textural and structured information. The primary motive behind all this was to provide
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meaningful results to the users. Hadoop finds its application in several sectors which comprises of retail, sports,
medical science, business, education and of course now in elections.
Map-Reduce algorithm [10, 11] works behind Hadoop and can be written in any language [5, 12]. Fig. 6
depicts the working of Map-Reduce technology.

Fig. 6 Flowchart showing working of Map-Reduce technology
The input file comprises of three statements, each having three words in it. Firstly, the input is distributed in
three different <key, value> pairs. Thereafter mapping is conducted in which the number of occurrences of each
word is written against it. During shuffling, pairs having similar keys are gathered. Then in reduction, the
values of similar keys are summed up and placed against the key. Finally, all obtained <key, value> pairs are
accumulated [13].

Algorithm for Map-Reduce
 The incoming data can be alienated into n number of modules which depends upon the amount of input data
and processing power of the individual unit.
 All these fragmented modules are then passed over to mapper function where these modules undergo
simultaneous parallel processing.
 Thereafter, shuffling is conducted in order to gather similar looking patterns.
 Finally, reducer function is called which is responsible for getting the ultimate output in a reduced form.
 Moreover, this technique is scalable and depending upon increase in the data to be processed, the processing
units can be further extended.

IV. MAP-REDUCE VS. APRIORI ALGORITHM
The research work is based on mining a huge database constructed and to use best available platform or
algorithm or technology for this purpose. Among many prominent data mining algorithms already existing,
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Apriori algorithm [3, 4, 6, 7] is regarded as the best whenever there’s a need to perform mapping or mining
database in combinations. So, the target is to compare Apriori algorithm with the Map-Reduce algorithm related
to Hadoop platform. For this, a small excel file is taken as input comprising of few numbers. The snapshot of the
input file is shown in Fig. 7.

Fig. 7 Input data file
A source code is constructed in C++ for implementing working of Apriori algorithm and the above-mentioned
data in Fig. 6 is given as input.
On executing the source code of Apriori algorithm, the following output was obtained.
1

2

3

3

The result shows that 1, 2 and 3 appears 3 times together in the input file and it took 17.967033 seconds. The
snapshots shown in Fig. 8 shows time consumed as the output obtained on implementing Apriori algorithm.

Fig. 8 Output obtained after executing Apriori algorithm source code
When the same input was given to Hadoop Framework, the result was obtained in only 1.2 Seconds. The
comparative graph of Apriori and Hadoop is shown below in Fig. 9.
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Fig. 9 Comparison of Apriori and Map-Reduce algorithm in terms of time in seconds.

This result shows that Map-Reduce algorithm is much speedier and efficient in mining as compared to Apriori
algorithm.

V. CONCLUSION AND FUTURE SCOPE
Most of the researchers have considered association rule mining problems as single objective problem and
validated on static database but it is a multi-objective problem because it uses measures like support count,
comprehensibility and interestingness for mining the strong association rule. Since the database is being updated
periodically due to daily business requirement. Incremental mining deals with generating association rules from
updated database.Most of the existing algorithms for incremental mining rescan the entire database again. Cost
ofscanning large database is high. The association rules generated on static database are not meaningful,
effective and not appropriate for making business strategies and decisions. Hence,it requires to devise a new and
efficient algorithm for incremental mining without rescanning of database. Therefore, there is a need to shift the
paradigm form single objective to multi-objective association rule mining and also requires consideration of
incremental data. Data mining is a new and significant area of research, and soft computing tools itself are
extremely appropriate to solve the problems. Soft computing characteristics include high robustness, parallel
processing, self-organizing adaptive, high degree of fault tolerance distributed storage etc. are much suitable for
data mining applications. It also obtains a greater attention in Artificial Neural Networks, whichoffer qualitative
methods for business and economic systems [1, 3].
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ABSTRACT
Big data refers to the data sets that are too big to be handled using the existing database management tools and
are emerging in many important applications, such as Internet search, business informatics, social networks,
social media, genomics, and meteorology. In simple words it can be said that any data which challenges the
currently existing techniques for handling data can be referred as big data. Big data presents a grand challenge
for database and data analytics research. Gone are the days when memory was used to be measured in terms of
Gigabytes, Terabytes or Petabytes. Today even larger units are being used to measure memory like Exabyte,
Zettabytes and Yottabytes. In this research paper the central theme is to discuss about different technologies
that are involved in handling big data efficiently. We have analyzed MPP (Massive Parallel Processing),
NoSQL, Hadoop Frame work and Map Reduce technology. We will also discuss the architecture working
behind these technologies in this research paper.

Keywords- Big Data, MPP, NoSQL, Hadoop, MapReduce.
I. INTRODUCTION
Big Data [2, 3] is not a single technology, technique or initiative. Rather, it is a trend across many areas
of business and technology. Talking about technologies enabling the use of Big Data, there are three
fundamental technological strategies for storing and providing fast access to large data sets [1, 5, 7].
 Improved hardware performance and capacity: Use faster CPUs, use more CPU cores (Requires
parallel/threaded operations to take advantage of multi-core CPUs), increase disk capacity and data transfer
throughput, increased network throughput (Massively Parallel Processing (MPP).
 Reducing the size of data accessed: Data compression and data structures that, by design, limit the amount of
data required for queries. e.g. bitmaps, column-oriented databases, NoSQL(Not Only SQL ).
 Distributing data and parallel processing: putting data on more disks to parallelize disk I/O, put slices of data
on separate compute nodes that can work on these smaller slices in parallel, use massively distributed
architectures with emphasis on fault tolerance and performance monitoring with higher-throughput networks to
improve data transfer between nodes (Hadoop and MapReduce).
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II. AMAZING FACTS ABOUT BIG DATA


Every 2 days we create as much information as we did from the beginning of time until 2003.



Over 90% of all the data in the world was created in the past 2 years.



It is expected that by 2020 the amount of digital information in existence will have grown from 3.2
zettabytes today to 40 zettabytes.



The total amount of data being captured and stored by industry doubles every 1.2 years.



Every minute we send 204 million emails, generate 1,8 million Facebook likes, send 278 thousand
Tweets, and up-load 200,000 photos to Facebook.



Google alone processes on average over 40 thousand search queries per second, making it over 3.5
billion in a single day.



Around 100 hours of video are uploaded to YouTube every minute and it would take you around 15
years to watch every video uploaded by users in one day.



Around 100 hours of video are uploaded to YouTube every minute and it would take you around 15
years to watch every video uploaded by users in one day.



If you burned all of the data created in just one day onto DVDs, you could stack them on top of each
other and reach the moon – twice.



AT&T is thought to hold the world’s largest volume of data in one unique database – its phone records
database is 312 terabytes in size, and contains almost 2 trillion rows.



571 new websites spring into existence every minute of every day.



1.9 million IT jobs will be created in the US by 2015 to carry out big data projects. Each of those will
be supported by 3 new jobs created outside of IT – meaning a total of 6 million new jobs thanks to big
data.



Today’s data centers occupy an area of land equal in size to almost 6,000 football fields.



Twitter performs sentiment analysis on tweets posted on it and analyze 12 terabytes of tweets every
day. The amount of data transferred over mobile networks increased by 81% to 1.5 exabytes (1.5
billion gigabytes) per month between 2012 and 2014. Video accounts for 53% of that total.



The value of the Hadoop market is expected to soar from $2 billion in 2013 to $50 billion by 2020.



The number of Bits of information stored in the digital universe is thought to have exceeded the
number of stars in the physical universe in 2007.



This year, there will be over 1.2 billion smart phones in the world (which are stuffed full of sensors and
data collection features), and the growth is predicted to continue.



The boom of the Internet of Things will mean that the amount of devices connected to the Internet will
rise from about 13 billion today to 50 billion by 2020.
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12 million RFID (Radio Frequency Identification) tags – used to capture data and track movement of
objects in the physical world – had been sold in by 2011. By 2021, it is estimated that number will have
risen to 209 billion as the Internet of Things takes off.



Big data has been used to predict crimes before they happen – a “predictive policing” trial in California
was able to identify areas where crime will occur three times more accurately than existing methods of
forecasting. By better integrating big data analytics into healthcare, the industry could save $300bn a
year – that’s the equivalent of reducing the healthcare costs of every man, woman and child by $1,000
a year.



Retailers could increase their profit margins by more than 60% through the full exploitation of big data
analytics.



The big data industry is expected to grow from US$10.2 billion in 2013 to about US$54.3 billion by
2017.

III. CHALLENGES CONCERNED WITH BIG DATA
A.Variety and Heterogeneity
In the past, data mining techniques have been used to discover unknown patterns and relationships of interest
from structured, homogeneous, and small datasets. Variety, as one of the essential characteristics of big data, is
resulted from the phenomenon that there exist nearly unlimited different sources that generate or contribute to
big data. This phenomenon naturally leads to the great variety or heterogeneity of big data. The data from
different sources inherently possesses a great many different types and representation forms, and is greatly
interconnected, interrelated, and delicately and inconsistently represented. Mining such a dataset, the great
challenge is perceivable and the degree of complexity is not even imaginable before we deeply get there.
Heterogeneity in big data also means that it is an obligation (rather than an option) to accept and deal with
structured, semi-structured, and even entirely unstructured data simultaneously. While structured data can fit
well into today’s database systems, semi-structured data may partially fit in, but unstructured data definitely will
not. Both semi-structured and unstructured data are typically stored in files. This is especially so in dataintensive, scientific computation areas. Nevertheless, though bringing up greater technical challenges, the
heterogeneity feature of big data means a new opportunity of unveiling, previously impossible, hidden patterns
or knowledge dwelt at the intersections within heterogeneous big data. Like data mining, the process of big data
mining shall also start with data selection (from multiple sources). Data filtering, cleaning, reduction, and
transformation then follow. There emerge new challenges with each of these preprocessing steps. With data
filtering, how do we make sure that the discarded data will not severely degrade the quality of the eventually
mined results under the complexity of great heterogeneity of big data? The same question could be adapted and
asked to all other preprocessing steps and operations of the data mining process [7, 18].
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B. Scalability
The unprecedented volume/scale of big data requires commensurately high scalability of its data management
and mining tools. Instead of being timid, we shall proclaim the extreme scale of big data because more data
bears more potential insights and knowledge that we have no chance to discover from conventional data (of
smaller scales). We are optimistic with the following approaches that, if exploited properly, may lead to
remarkable scalability required for future data and mining systems to manage and mine the big data: (1) cloud
computing that has already demonstrated admirable elasticity, which, combined with massively parallel
computing architectures, bears the hope of realizing the needed scalability for dealing with the volume challenge
of big data; (2) advanced user interaction support (either GUI- or language-based) that facilitates prompt and
effective system-user interaction. Big data mining straightforwardly implies extremely time-consuming
navigation in a gigantic search space, and prompt feedback/interference/guidance from users (ideally domain
experts) must be beneficially exploited to help make early decisions, adjust search/mining strategies on the fly,
and narrow down to smaller but promising sub-spaces [9, 18].

C. Speed/Velocity
For big data, speed/velocity really matters. The capability of fast accessing and mining big data is not just a
subjective desire, it is an obligation especially for data streams (a common format of big data) – we must finish
a processing/mining task within a certain period of time, otherwise, the processing/mining results becomes less
valuable or even worthless. Exemplary applications with real-time requests include earthquake prediction, stock
market prediction and agent-based autonomous exchange (buying/selling) systems. The speed of data mining
depends on two major factors: data access time (determined mainly by the underlying data system) and, of
course, the efficiency of the mining algorithms themselves [4, 18].

D. Accuracy, Trust, and Provenance
In the past, data mining systems were typically fed with relatively accurate data from well-known and quite
limited sources, so the mining results tend to be accurate, too; thus accuracy and trust have never been a serious
issue for concern. With the emerging big data, the data sources are of many different origins, not all wellknown, and not all verifiable. Therefore, the accuracy and trust of the source data quickly become an issue,
which further propagates to the mining results as well. To (at least partially) solve this problem, data validation
and provenance tracing become more than a necessary step in the whole knowledge discovery process
(including data mining) [18].

IV. ARCHITECTURE OF APACHE HADOOP FRAMEWORK
Much data today is not natively in structured format; for example, tweets and blogs are weakly structured pieces
of text, while images and video are structured for storage and display, but not for semantic content and search:
transforming such content into a structured format for later analysis is a major challenge. Fig. 1, below gives a
glimpse of the Big Data analysis tools which are used for efficient and precise data handling the velocity and
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heterogeneity of data, tools like Hive, Pig and Mahout are used which are parts of Hadoop and HDFS
framework. It is interesting to note that for all the tools used, Hadoop over HDFS is the underlying architecture.
Oozie and EMR with Flume and Zookeeper are used for handling the volume and veracity of data, which are
standard Big Data management tools. The layer with their specified tools forms the bedrock for Big Data
management and analysis framework.
Hadoop is a scalable, open source, fault-tolerant Virtual Grid operating system architecture for data storage and
processing. It runs on commodity hardware; it uses HDFS which is fault-tolerant high-bandwidth clustered
storage architecture. It runs MapReduce for distributed data processing and is works with structured and
unstructured data. HDFS is designed to reliably store very large files across machines in a large cluster. It stores
each file as a sequence of blocks; all blocks in a file except the last block are the same size. The blocks of a file
are replicated for fault tolerance. The block size and replication factor are configurable per file. An application
can specify the number of replicas of a file. The replication factor can be specified at file creation time and can
be changed later. Files in HDFS are write-once and have strictly one writer at any time [17].

Fig. 1 Figure depicts different tools of Hadoop software

Hadoop [11, 12] is a java based framework that is efficient for processing large data sets in a distributed
computing environment. Hadoop is sponsored by Apache Software Foundation. The creator of Hadoop was
Doug Cutting and he named the framework after his child’s stuffed toy elephant. Applications are made run on
systems with thousands of nodes making use of thousands of terabytes via Hadoop. Distributed file system in
Hadoop facilitates fast data transfer among nodes and allows continuous operations of the system even if node
failure occurs. This concept lowers the risk of disastrous system failure even if multiple nodes become
inoperative. The inspiration behind working of Hadoop is Google’s Map reduce which is a software framework
in which application under consideration is broken down into number of small parts [5, 6, 17].
Hadoop is a framework [15] which comprised of six components [4]. Every component is assigned a particular job
to be performed. To understand it lets suppose entire system as a Hadoop zoo as shown in Fig. 2.
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Fig. 2 Hadoop Zoo
 HDFS – HDFS are distributed cages where all animals live i.e. where data resides in a distributed format.
 Apache HBase – It is a smart and large database.
 Zookeeper- Zookeeper is the person responsible for managing animals play.
 Pig – Pig allows to play with data from HDFS cages.
 Hive- Hive allows data analysts play with HDFS and makes use of SQL.
 HCatalog helps to upload the database file and automatically create table for the user.

V. WORKING OF MAP-REDUCE ALGORITHM
MapReduce [8, 12, 13] is a framework originally developed at Google that allows for easy large scale
distributed computing across a number of domains. The Apache Hadoop software library is a framework that
allows for the distributed processing of large data sets across clusters of computers using simple programming
models. It is designed to scale up from single servers to thousands of machines, each offering local computation
and storage. Hadoop MapReduce includes several stages, each with an important set of operations helping to get
to your goal of getting the answers you need from big data. The process starts with a user request to run a
MapReduce program and continues until the results are written back to the HDFS [14, 15].
Map Reduce by itself is capable for analyzing large distributed data sets; but due to the heterogeneity, velocity
and volume of Big Data, it is a challenge for traditional data analysis and management tools. A problem with
Big Data is that they use NoSQL and has no Data Description Language (DDL) and it supports transaction
processing. Also, web-scale data is not universal and it is heterogeneous. For analysis of Big Data, database
integration and cleaning is much harder than the traditional mining approaches. Parallel processing and
distributed computing is becoming a standard procedure which are nearly non-existent in RDBMS. MapReduce
is an architectural model for parallel processing of tasks on a distributed computing system. This algorithm was
first described in a paper "MapReduce Simplified Data Processing on Large Clusters," by Jeffery Dean and
Sanjay Ghemawat from Google [8]. This algorithm allows splitting of a single computation task to multiple
nodes or computers for distributed processing. As a single task can be broken down into multiple subparts, each
handled by a separate node, the number of nodes determines the processing power of the system. There are
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various commercial and open-source technologies that implement the MapReduce algorithm as a part of their
internal architecture. A popular implementation of MapReduce is the Apache Hadoop, which is used for data
processing in a distributed computing environment. As MapReduce is an algorithm, it can be written in any
programming language [10, 16, 17].
The initial part of the algorithm is used to split and 'map' the sub tasks to computing nodes as shown in Fig. 3.
The 'reduce' part takes the results of individual computations and combines them to get the final result. In the
MapReduce algorithm [2, 3, 6], the mapping function reads the input data and generates a set of intermediate
records for the computation. These intermediate records generated by the map function take the form of a (key,
data) pair. As a part of mapping function, these records are distributed to different computing nodes using a
hashing function. Individual nodes then perform the computing operation and return the results to the reduce
function. The reduce function collects the individual results of the computation to generate a final output.

Fig. 3 Working of Map Reduce Technology

The popular social networking website Facebook also makes use of map reduce technology. We will illustrate this
via an example.
Facebook has a list of friends (note that friends are a bi-directional thing on Facebook. If I'm your friend, you're
mine). They also have lots of disk space and they serve hundreds of millions of requests every day. They've
decided to pre-compute calculations when they can to reduce the processing time of requests. One common
processing request is the "Gagan and Supreet have 230 friends in common" feature. When you visit someone's
profile, you see a list of friends that you have in common. This list doesn't change frequently so it'd be wasteful
to recalculate it every time you visited the profile. We're going to use map reduce so that we can calculate
everyone's common friends once a day and store those results. Later on it's just a quick lookup. We've got lots of
disk, it's cheap.
Assume the friends are stored as Person  [List of Friends], our friends list is then:
A -> B C D
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B -> A C D E
C -> A B D E
D -> A B C E
E -> B C D
Each line will be an argument to a mapper. For every friend in the list of friends, the mapper will output a keyvalue pair. The key will be a friend along with the person. The value will be the list of friends. The key will be
sorted so that the friends are in order, causing all pairs of friends to go to the same reducer. This is hard to
explain with text, so let's just do it and see if you can see the pattern. After all the mappers are done running,
you'll have a list like this:

For map (AB C D):
(A B) B C D
(A C)  B C D
(A D)  B C D
For map (B A C D E) : (Note that A comes before B in the key)
(A B)  A C D E
(B C)  A C D E
(B D)  A C D E
(B E)  A C D E
For map(C  A B D E):
(A C)  A B D E
(B C)  A B D E
(C D)  A B D E
(C E)  A B D E
For map (D  A B C E):
(A D)  A B C E
(B D)  A B C E
(C D)  A B C E
(D E)  A B C E

And finally for map (E -> B C D):
(B E)  B C D
(C E)  B C D
(D E)  B C D
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Before we send these key-value pairs to the reducers, we group them by their keys and get:
(A B)  (A C D E) (B C D)
(A C)  (A B D E) (B C D)
(A D)  (A B C E) (B C D)
(B C)  (A B D E) (A C D E)
(B D)  (A B C E) (A C D E)
(B E)  (A C D E) (B C D)
(C D)  (A B C E) (A B D E)
(C E)  (A B D E) (B C D)
(D E)  (A B C E) (B C D)

Each line will be passed as an argument to a reducer. The reduce function will simply intersect the lists of values
and output the same key with the result of the intersection. For example, reduce ((A B) -> (A C D E) (B C D))
will output (A B): (C D) and means that friends A and B have C and D as common friends.

The result after reduction is:
(A B) -> (C D)
(A C) -> (B D)
(A D) -> (B C)
(B C) -> (A D E)
(B D) -> (A C E)
(B E) -> (C D)
(C D) -> (A B E)
(C E) -> (B D)
(D E) -> (B C)

Now when D visits B's profile, we can quickly look up (B D) and see that they have three friends in
common, (A C E).

This is how Facebook analyses millions of user accounts created on it and finds out that to whom what people
should be shown in there “people you may know section”.

VI. CONCLUSION
The real issue is not that we are acquiring large amounts of data. It's what you do with the data that counts. The
concept of Big Data is being increasingly well defined and transforming from an idea to a well-defined concept
with real-world implementations. The need to process enormous quantities of data has never been greater. Not
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only are terabyte- and petabyte-scale datasets rapidly becoming commonplace, but there is consensus that great
value lies buried in them, waiting to be unlocked by the right computational tools. Big Data analysis tools like
Map Reduce over Hadoop and HDFS, promises to help organizations better understand their customers and the
marketplace, hopefully leading to better business decisions and competitive advantages. For engineers building
information processing tools and applications, large and heterogeneous datasets which are generating continuous
flow of data, lead to more effective algorithms for a wide range of tasks, from machine translation to spam
detection. The ability to analyze massive amounts of data may provide the key to unlocking the secrets of the
cosmos or the mysteries of life. MapReduce can be exploited to solve a variety of problems related to text
processing at scales that would have been unthinkable a few years ago [13]. New innovations in Big Data
technologies are helping increase the adoption rate across various industries. Newer and more capable
technologies appear in the market every day. Since Big data is an emerging technology and is at its youth, so it
needs to attract organizations and youth with diverse new skill sets. The skills should extend from technical to
research, analytical, interpretive and creative ones. These skills need to be developed in individuals hence
requires training programs to be held by the organizations. Also universities should introduce curriculum on big
data to produce skilled employees and data scientists in this expertise [10].
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ABSTRACT
Ultrasound Imaging plays vital role in diagnoses a disease. US image suffers from speckle noise. Despeckling is an important task for accurate diagnosis. In this paper experiment has been performed to
measure the effectiveness of various filters available for despeckling. Results are compared qualitatively
and quantitatively the Peak Signal to Noise Ratio and SSIM parameters are used to quantify the results.
On basis of these parameters the performance of various filters are shown.

Keywords: Median Filter, Mean Filter, PSNR, SSIM, Speckle Noise.
I. INTRODUCTION
Medical imaging is very much useful to investigate the human body to diagnose diseases. Currently in medical
imaging technologies, ultrasound imaging is widely used modality, practically safe to human body, non surgical,
portable, and lesser cost. US images are accessed by processing the echo signals reverted by body tissues, obtain
distinct acoustic impedances. Due to this it can also show the movement of body’s internal organ movement as
well as the blood flowing through the blood vessels. These features enable ultrasound imaging the most adaptable diagnostic tool around the world in almost all hospitals.
Ultrasound imaging has been considered the finest technique for organ and soft tissue imaging from the last
many years. Unfortunately ultrasound imaging gives low quality images that leads it difficult to interpret as they
strongly depends on the operator’s skill. This constraint is due to presence of speckle noise [1].
Due to US imaging principle it suffers from strong speckle noise. Speckle is image variance or a granular
noise, exists inherently and degrades the quality of the medical ultrasound images. Speckle noise is mainly due
to the interference of the returning wave at the transducer aperture. Speckle noise consequences from these patterns of constructive and destructive interference shows as bright and dark dots in the image. Speckle noise blurs
the image details and decrease the contrast of ultrasound image, thus diminish the trustworthiness of the image
that leads to the wrong diagnosis of the diseases. As a result, speckle noise reduction is the foremost requirement, whenever ultrasound imaging is used for tissue characterization.
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Our objective is to improve the quality of the images by reducing the effect of speckle noise from the US imaging. For this many algorithm are evolved that are describe in next section. There are several parameters that are
used to measure the quality of filtered image like SNR, PSNR, MSE, HVM, Covariance, SSIM, UIQI and many
more. Some of these parameters are also used in all below described methods. In this paper we compare the
quality of filtered images on the basis of parameters PSNR and SSIM.

II. RELATED WORK
To improve the quality of filtered images several techniques and algorithms have been proposed to filter the
speckle noise present in the ultrasound images. These methods focus not only in the filtering of images but also
on the quality of the filtered images.and includes single scale to multiscale methods. In single scale method we
apply the denoising filters like Wiener and Median filters directly on the original image [2,3,4,5]. Though the
implementation of such type of filters are easy but these filters fails to restore the original image and unable to
preserve the needful information in the resulting filtered images.
Shrimali et al. discussed a method which used the concept of morphological image processing techniques [6].
This method used a structuring element to model the attributes of the speckle like size and shape.
In the Multiscale methods, single scale methods are applied to several sub-images. These subimages are obtained by using wavelet decomposition. Now a days wavelet transforms are used for recovering signals from
noisy ultrasound image [7,8,9].
Abd-Elmoniem et al. proposed a Nonlinear Coherent Diffusion (NCD) filter [10] . NCD performs the transformation of multiplicative speckle signals into an additive Gaussian noise in Log-compressed ultrasound images.
Another method proposed by Yu et al. named Speckle reducing anisotropic diffusion (SRAD) technique [11,12]
is the extension of the Perona-Malik diffusion model which is a technique whose aim is to reduce image
noise without removing considerable parts of the image like edges, lines or other details that are relevant for the
analysis of the image. SRAD cast the typical spatial adaptive filers into diffusion model. Oriented SRAD
(OSRAD) filter [13] is the improvement of SRAD, is based on matrix anisotropic diffusion and can formulate
the different diffusion across to the principal curvature directions. Several methods [14,15,16] are there based on
Rayleigh distribution metric for denoising ultrasound images. Unlike other methods, denoising of ultrasound
images by nonlocal methods has been done be Guo et al [17]. This method modifies the original nonlocal method by using MAP method of Rayleigh distribution. The performance this method is satisfactory but on the
other hand the computation efficiency is very low as large amount of time has been consumed by the algorithm
to compute the MAP method of Rayleigh distribution. Deka [18] proposed method, use sparse coding technique
to remove speckle noise. This scheme use sparse representations over a learned overcomplete dictionary. The
result seems to be satisfactory but the dictionary learning is a time consuming work and increase the time complexity. Wang [19] proposed a variational method for denoising the ultrasound image for edge enhancement and
speckle suppression.
As discussed previously there are several parameters that are used to evaluate the image. In this paper we compare the quality of filtered images on the basis of parameters PSNR and SSIM.
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III. IMAGE QUALITY METRICS
 The image’s quality can be affected due to distortions created by many factors from the time it is being captured and visualize to human observer. This may be during storing, processing, compressing and transmitting.
There are two methods, subjective method and objective method are used to evaluate the image quality.
 Subjective method of evaluation is time consuming and expensive; here we have to select the observers, show
them a number of images and ask them to rate the quality of images on the basis of their opinion. While in the
objective evaluation we use algorithms to evaluate the quality of the image without interference of human being.
 Image quality assessment is used to measure the degradation in the images so that

the quality of the resul-

tant image gets improve. For objective evaluation several techniques are defined to develop objective image
quality matrices. PSNR, MSE, HVM, SSIM, UIQI are commonly used to measure image quality. Here we compare the two image quality measure: PSNR and SSIM.
i. Peak Signal-to-Noise Ratio (PSNR), Signal–to-noise ratio (SNR) is can be described as a mathematical measure of image quality based on the pixel difference between two images [3]. The SNR evaluation is an estimation
of quality of reconstructed image in comparison to the original image and is defined as in (1)


(1)

 Where MSE is the Mean Square error is computed by mean of the squared intensity of original image. The
resulting image pixels and can be describe as (2)


(2)

ii. Structural Similarity Index (SSIM) is a technique to measure the similarity between two images. It is considered as a quality measure of one of the images being compared provided the other image is regarded as of perfect quality. Wang et. al[10], suggested Structural Similarity Index as an improvement for Universal image quality index UIQI in which comparison between original and distorted image is based on three components: luminance, contrast, and structural comparison as in Fig.1.

Fig. 1. Structural Similarity Index (SSIM) measurement system
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Steps to compute SSIM:
1. Divide the original and noisy images into 8×8 blocks and converted these blocks into vectors.
2. Compute two standard derivations, two means and one covariance value from the images as given by equation (3), (4), and (5).
(3)
(4)
(5)
3. On the basis of statistical values Luminance, contrast, and structure comparisons are computed. SSIM measure between original image (x) and despeckled image(y) is given by equation (6).
(6)
Where c1 and c2 are constants.

IV. METHODOLOGY
Initially we select the images in 8 bpp, and implement the metrics on these images and compare them based on
two objective evaluations: PSNR and SSIM. metrics by simulating them using MATLAB-2015a software on
Intel core i3 with 3 GB RAM.
Ten different types of US images are selected for observation. The speckle noise with variance 0.01, 0.05 and
0.1 respectively has been introduced in each image. To compare the performance mean filter, median filter are
applying on these noisy images. The resulting filtered images have been compared with original image and the
parameters PSNR and SSIM have been measured. In this paper the results of only two images are shown.

V. RESULTS
The image quality metrics used here are objective measurement that is based on some predefined mathematical
algorithms. Measuring image quantity for the two images gave the results included in Table1 and Table2.
Table 1. Comparison between PSNR and SSIM parameters values for image1
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Fig. 2. Effect of filter on Speckle noise with variance 0.01 on image1

Fig. 3. Effect of filters on Speckle noise with variance 0.05 on image1

PSNR

SSIM

Filters

0.01

0.05

0.1

0.01

0.05

0.1

Mean Filter 3x3

23.87092

22.77708

21.73916

0.823432

0.733796

0.650941

96

30

09

7

6

4

23.88630

22.53416

20.68879

0.809116

0.644026

0.529294

72

45

18

6

8

2

20.98413

20.50055

20.98413

0.650445

0.578510

0.650445

64

58

64

8

2

8

Median

Filter

3x3
Median
5x5

Filter

Fig. 4. Effect of filter on Speckle noise with variance 0.1on image1

Fig. 5. Effect of filter on Speckle noise with variance 0.01 on image2

Fig. 6. Effect of filter on Speckle noise with variance 0.05 on image2
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Fig. 7. Effect of filter on Speckle noise with variance 0.1 on image2

IV.

DISCUSSION

It can be observe by experimenting that from Table 1 and Table 2 that for different types of ultrasound images
by increasing the speckle noise variance the PSNR value for mean filter gives better result than 3x3 median
filter and 5x5 median filter. It means mean filter perform better than other filter also from Table 1 and Table 2
the SSIM value of mean filter is better than other filter which means the mean filter also restore the original
image better than other filter. By visual inspection of images shown in figure(2)-(7) the quality of images filtered by mean filter is better than images filtered by other filter. At all noise level. It is clear from the above
discussion that mean filter perform well than in despeckling of medical ultrasound images both in terms of noise
filtering and restoring the original structure of the images.

V. CONCLUSION AND FUTURE WORK
Experiment has been performed on the sampled ultrasound images shows that mean filter gives better result than
median filter by varying the intensity of the speckle noise. This experiment is performed on very basic filtering
techniques which can be enhanced by using various types of others filters like bilateral filter, trilateral filter,
wavelet based filters, entropy based filters and many more.

VI. REFERENCES
[1] R.F. Wagner, S.W. Smith, J.M. Sandrik and H.Lopez, “Statistics of speckle in ultrasound B-Scans,” IEEE
Trans. Sonics Ultrasonics vol. 30, pp. 156-163, May 1983.
[2] Chen, Y., Yin, R., Flynn, P., & Broschat, S. (2003). Aggressive region growing for speckle reduction in
ultrasound images. Pattern Recognition Letters, 24(4), 677-691.
[3] Loupas, T., W. N. McDicken, and P. L. Allan. "An adaptive weighted median filter for speckle suppression
in medical ultrasonic images." Circuits and Systems, IEEE Transactions on 36.1 (1989): 129-135.
[4] Koo, Ja I., and Song B. Park. "Speckle reduction with edge preservation in medical ultrasonic images using
a homogeneous region growing mean filter (HRGMF)." Ultrasonic imaging 13.3 (1991): 211-237.
[5] Jin, Fu, et al. "Adaptive Wiener filtering of noisy images and image sequences." Image Processing, 2003.
ICIP 2003. Proceedings. 2003 International Conference on. Vol. 3. IEEE, 2003.
[6] Shrimali, V., et al. "Medical feature based evaluation of structuring elements for morphological enhancement of ultrasonic images." Journal of medical engineering & technology 33.2 (2009): 158-169.
[7] Gupta, Savita, R. C. Chauhan, and S. C. Sexana. "Wavelet-based statistical approach for speckle reduction in
medical ultrasound images." Medical and Biological Engineering and computing 42.2 (2004): 189-192.

521 | P a g e

[8] Sudha, Suresh, G. R. Suresh, and R. Sukanesh. "Speckle noise reduction in ultrasound images by wavelet
thresholding based on weighted variance."International journal of computer theory and engineering 1.1 (2009).
[9] Achim, Alin, Anastasios Bezerianos, and Panagiotis Tsakalides. "Novel Bayesian multiscale method for
speckle removal in medical ultrasound images." Medical Imaging, IEEE Transactions on 20.8 (2001): 772-783.
[10] Abd-Elmoniem, Khaled Z., Abou-Bakr M. Youssef, and Yasser M. Kadah. "Real-time speckle reduction
and coherence enhancement in ultrasound imaging via nonlinear anisotropic diffusion." Biomedical Engineering, IEEE Transactions on 49.9 (2002): 997-1014.
[11] Yu, Yongjian, and Scott T. Acton. "Speckle reducing anisotropic diffusion."Image Processing, IEEE
Transactions on 11.11 (2002): 1260-1270.
[12] Yu, Yongjian, Janelle A. Molloy, and Scott T. Acton. "Three-dimensional speckle reducing anisotropic
diffusion." Signals, Systems and Computers, 2004. Conference Record of the Thirty-Seventh Asilomar Conference on. Vol. 2. IEEE, 2003.
[13] Krissian, Karl, et al. "Oriented speckle reducing anisotropic diffusion." Image Processing, IEEE Transactions on 16.5 (2007): 1412-1424.
[14] Denis, Loïc, et al. "SAR image regularization with fast approximate discrete minimization." Image
Processing, IEEE Transactions on 18.7 (2009): 1588-1600.
[15] Sarti, Alessandro, et al. "Maximum likelihood segmentation of ultrasound images with Rayleigh distribution." Ultrasonics, Ferroelectrics, and Frequency Control, IEEE Transactions on 52.6 (2005): 947-960.
[16] Andria, Gregorio, et al. "A suitable threshold for speckle reduction in ultrasound images." Instrumentation
and Measurement, IEEE Transactions on 62.8 (2013): 2270-2279.
[17] Guo, Yanhui, Y. Wang, and T. Hou. "Speckle filtering of ultrasonic images using a modified non localbased algorithm." Biomedical Signal Processing and Control 6.2 (2011): 129-138.
[18] Deka, Bhabesh, and Prabin Kumar Bora. "Removal of correlated speckle noise using sparse and overcomplete representations." Biomedical Signal Processing and Control 8.6 (2013): 520-533.
[19] Wang, Guodong, et al. "Ultrasound image denoising using backward diffusion and framelet regularization." Biomedical Signal Processing and Control 13 (2014): 212-217.

522 | P a g e

PERCEPTIVE POWER RECOMPENSATION IN
MICRO GRID PROPAGATION SYSTEM USING
ACTIVE POWER FILTER WITH PI CONTROLLER
Gayatri Pingali
M.tech-Student (Electrical Power System), Ellenki College of Engineering & Technology,
Hyderabad.

ABSTRACT
In distribution systems, the load has been a sudden increase or decreases and it is like as nonlinear loads so the
load draw non-sinusoidal currents from the AC mains and causes the load harmonics and reactive power, and
excessive neutral currents that give pollution in power systems. Most pollution problems created in power
systems are due to the nonlinear characteristics and fast switching of power electronic devices. Shunt active
filter based on current controlled PWM converters are seen as a most viable solution. This paper presents the
harmonics and reactive power compensation from 3P4W micro-grid distribution system by IP controlled shunt
active. The technique which is used for generate desired compensation current extraction based on offset
command instantaneous currents distorted or voltage signals in the time domain because compensation time
domain response is quick, easy implementation and lower computational load compared to the frequency
domain.

Keywords: Voltage Disturbances, Nonlinear Loads, PCC, Power Quality, Shunt Active Power
Filter (SAPF), PWM.

I. INTRODUCTION
Power pollution has been introduced into distribution systems by nonlinear loads such as transformers,
computers, saturated coils and increases sophisticated power electronic devices in delay use. Due to its
nonlinear characteristics and fast switching, power electronics devices create most of the pollution issues. By
increasing in such non-linearity causes many problem like low system efficiency and poor power factor. It also
affect to other consumers. Hence it is very important to overcome these undesirable features. The shunt passive
filters, consist of tuned LC filters and high passive filters are used to suppress the harmonics. The power
capacitors are employed to improve the power factor. But they have the limitations of fixed compensation, large
size and can also exile resonance conditions. So active power filters are now seen as a best alternative over the
classical passive filters, to compensate harmonics and reactive power requirement of the non-linear loads
Various topologies of active power filters have been developed so far [1-11]. The shunt active power filter based
on current controlled voltage source type PWM converter has been proved to be effective even when the load is
highly non-linear [1]. Most of the active filters developed are based on sensing harmonics [1,3,5]. An
instantaneous reactive volt-ampere compensator and harmonic suppressor system is proposed [9] without the
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use of voltage sensors but require complex hardware for current reference generator. However, the conventional
PI controller was used for the generation of a reference current template. The PI controller requires precise
linear mathematical models, which are difficult to obtain and fails to perform satisfactorily under parameter
variations, nonlinearity, load disturbance, etc.
In this work PI controlled shunt active power filter implemented for the harmonics and reactive power
compensation of a nonlinear load are. The control scheme is based on sensing line currents only and an
approach different from convention ones. The DC capacitor voltage is regulated to estimate the reference
current template form system. The role of the DC capacitor is described to estimate the reference current. A
design criterion is described for the selection of power circuit components. Both the control schemed are
compared and performance of both the controllers is investigated. A detailed simulation program of the schemes
is developed to predict the performance for different conditions and simulink models also has been developed
for the same for different parameters and operating conditions.

II. POWER FILTER TOPOLOGIES
Depending on the system application or electrical problem to be solved, active power filters can be implemented
as shunt type, series type, or a combination of shunt and series active filters. These filters can also be combined
with passive filters to create hybrid power filters.
The shunt-connected active power filter shows the characteristics similar to STATCOM (reactive power
compensator of power transmission system) when used with self-controlled dc bus. The shunt active power
filters, acts as a current source, injects harmonic compensating current of same magnitude as the load current
harmonics but shifted in phase by 180° and thus compensates load current harmonics.
The series-connected filter mainly compensates voltage in unbalances and sags/swell from the ac supply and
thus protects consumer from inadequate voltage quality. These are used for low-power applications. These
filters can be used as a substitute to UPS with comparatively very low cost as no energy storing element like
battery is used. Moreover overall rating of components is smaller.
The series active filters work as hybrid filter topologies with passive LC filters. In case passive LC filters are
connected in parallel to the load then series active power filter operates as a harmonic isolator and forcing the
load current harmonics to circulate mainly through the passive filter rather than the power distribution system.
The main advantage of this topology is that the rated power of the series active filter is a small fraction of the
load kVA rating.
In series-shunt active filter the shunt active filter is located at the load side and can be used to compensate for
the load harmonics, reactive power, and load current unbalances. And the series filter is at the source side and
can act as a harmonic blocking filter. This series-shunt active filter topology has been called the Unified Power
Quality conditioner. And other advantage of this topology is regulates the dc link capacitor voltage. The power
supplied or absorbed by the shunt portion is the power required by the series compensator.
Multilevel inverters are based on hybrid AC filter and recently used for active filter topologies. Three phase four
wire inverters are becoming very popular for most inverter applications like machine drives and power factor
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compensators. The benefit of multilevel converters is that they can decreases the harmonic content generated by
the active filter because multilevel converters can produce more levels of voltage than other converters. This
feature helps to reduce the harmonics generated by the filter power itself. One more advantage is that they can
reduce the voltage or current ratings of the semiconductors and the switching frequency requirements.

III. VOLTAGE SOURCE CONVERTERS
The active power filter topologies mostly use as voltage source converters. This topology, shown in Figure 1,
converts a dc voltage into an ac voltage by appropriately gating the power semiconductor switches. A single
pulse for each half cycle can be applied to synthesize an ac voltage. For these purposes most applications
requiring dynamic performance, pulse width modulation is the most commonly used for active power filter.
PWM techniques applied to control the VSI for consist of chopping the dc bus voltage to produce an ac voltage
of an arbitrary waveform.

Fig.1 Principle of Shunt Current Compensation
Voltage source converters are preferred over current source converter because it has higher efficiency and lower
initial cost than the current source converters [3, 4, 9]. They can be readily expanded in parallel to increase their
combined rating and their switching rate can be increased if they are carefully controlled so that their individual
switching times do not coincide. Therefore, higher-order harmonics can be eliminated by using converters
without increasing individual converter switching rates. Because ofnon linear load current will have harmonics,
so load current will be the summation of fundamental and all other harmonics, all harmonics will be integer
multiple of fundamental frequency. Load current can be written as
Instantaneous Load can be written as

Putting value of iL(t) from equation (1) in equation (2)

Here is active or fundamental power. Only fundamental component of voltage and current can deliver power to
the load and is reactive power. Harmonic power denoted by . So active or real power drawn by the load from the
source is
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Therefore, source current after compensation will be given by equation (5)

Where
In a practical converter, there are switching, conducting and capacitor leakage losses. So that losses must be
supplied by the supply or by the grid itself. So total current supplied by supply will be given as

WhereIsp= peak current supplied by source.
WhereIslo= loss current of converter supplied by the source.
If total harmonic and reactive power of the load is supplied, by the Active Power Filter then there will not be
any harmonic in source current and source current will be in phase with the source voltage. Therefore, the total
source current including losses will be given as כൌ . So compensating current will be given as

It is obvious from above discussion that for instantaneous compensation of reactive power in addition, harmonic
power, source (grid) should be able to supply current  כ. Therefore, it is necessary to find  כwhich is known as
reference current.

IV. ESTIMATION OF REFERENCE SOURCE CURRENT
The instantaneous currents can be written as
Source voltage is given by

If a non-linear load is applied, then the load current will have a fundamental component and harmonic
components which can be represented as

The instantaneous load power can be given as
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From (11), the real (fundamental) power drawn by the load is

From (13), the source current supplied by the source, after compensation is

There are also some switching losses in the PWM converter, and hence the utility must supply a small overhead
for the capacitor leakage and converter switching losses in addition to the real power of the load. The total peak
current supplied by the source is therefore

If the active filter provides the total reactive and harmonic power, then i s(t) will be in phase with the utility
voltage and purely sinusoidal. At this time, the active filter must provide the following compensation current:

Hence, for accurate and instantaneous compensation of reactive and harmonic power it is necessary to estimate,
i.e. the fundamental component of the load current as the reference current. The design of the power circuit
includes three main parameters: Lc ,Vdc,ref and Cdc

A. SELECTION OF Lc ,Vdc,ref and Cdc
The design of these components is based on the following
assumptions: The AC source voltage is sinusoidal.
To design of Lc, the AC side line current distortion is assumed to be 5%.
Fixed capability of reactive power compensation of the active filter.
The PWM converter is assumed to operate in the linear modulation mode (i.e. 0≤ma≤1).

As per the compensation principle, the active filter adjusts the current i c1 to compensate the reactive power of
the load [2]. If the active filter compensates all the fundamental reactive power of the load, i s1 will be in phase
and ic1 should be orthogonal to Vs. The three-phase reactive power delivered from the active filter can be
calculated from a vector diagram

i.e. the active filter can compensate the reactive power from the utility only when V c1> Vs.
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If the PWM converter is assumed to operate in the linear modulation mode (i.e. 0≤m a≤1), the amplitude
modulation factor ma is

The filter inductor Lc is also used to filter the ripples of the converter current, and hence the design of L c is
based on the principle of harmonic current reduction. The ripple current of the PWM converter can be given in
terms of the maximum harmonic voltage, which occurs at the frequency mfω:

By solving (16) and (17) simultaneously, the value of Lc, and
Vc1 (i.e.Vdc) can be calculated. Vc1, and hence Vdcref, must be set according to the capacity requirement of the
system (i.e.
Vs≤Vc1≤2Vs). As the switching frequency is not fixed with the hysteresis controller, a practically feasible value
of 10 kHz has been assumed. The design of the DC side capacitor is based on the principle of instantaneous
power flow. The selection of Cdc can be governed by reducing the voltage ripple [2]. As per the specification of
the peak to peak voltage ripple (Vdc p-p(max)) and rated filter current (Ic1,rated), the DC side capacitor Cdc can be
found from equation

V. PI CONTROLLER SCHEME

The error signal is fed to PI controller. The output of PI controller has been considered as peak value of
the reference current. It is further multiplied by the unit sine vectors (usa, usb, and usc) in phase with the
*

*

*

source voltages to obtain the reference currents (isa , isb , and isc ). These reference currents and actual
currents are given to a hysteresis based, carrier less PWM current controller to generate switching signals
of the PWM converter [5]. The difference of reference current template and actual current decides the
operation of switches. These switching signals after proper isolation and amplification are given to the
switching devices. Due to these switching actions current flows through the filter inductor L c, to

528 | P a g e

compensate the harmonic current and reactive power of the load, so that only active power drawn from the
source.

VI. SIMULATION RESULTS
The shunt active power filter modal is developed and simulate in MATLAB with PWM based PI
controller. The complete active power filter system is composed mainly of three-phase source, a nonlinear load, a voltage source PWM converter, and a PI controller. All these components are modeled
separately, integrated and then solved to simulate the system. A load with highly nonlinear characteristics
is considered for the load compensation at PCC. The THD in the load current is 28.05%.

Table1.System parameters for simulation study
Phase voltage and frequency V

60

V,50 Hz

line inductance ,resistance

7mH,.8 Ω

Coupling inductance

2mH

For VS Type Load resistance, load capacitance

26.66

Ω,50 μF

For CS Type Load resistance, load inductance

26.66

Ω,10mH

For CS Single phase b/w c and n

36.66

Ω,10mH

Single phase linear load b/w a and n

60

Ω,10mH

Inverter DC( bus voltage and capacitance

90

V, 3000μF

Controller Parameter

Kp=0.5,Ki=10,Kp=0.8,Ki=12,

Fig.4 Source Voltage (pu) Waveforms of the System

Fig.4 Source Current when the Compensator is not connected.
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The compensator is switched ON at t=0.05s and the integral time square error performance index is used
coefficients of the PI controller. The optimum values of K p and Ki are found to be 0.5 and 10, respectively,
whichcorresponds to the minimum value of ITSE. Compensating currents of PI controllers are shown in figures
6. The DC side capacitor voltage during switch on response is shown in figure 7 with PI controller.

Fig.5 Compensating Current of PI Controller.

From the wave forms it is clear that harmonic distortion is reduced after connecting compensator. The system
parameters selected for simulation study are given in table 2 and 3. Figures 8-12 shows the simulation results of
the implemented system with PI controller. The source voltage waveform of the reference phase only is shown
in figure 4. A diode rectifier with R-L load is taken as non-linear load. The THD of the load current is 24.90%.
The optimum values (Kp and Ki) are found to be 0.5 and 10 respectively.

Fig.6Phase difference between Source Voltage and Current without Compensation

Fig.7 Voltage and Current are in Phase Using PI Controller
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Fig.11 Inverter Currents using PI Controller

Fig.8Three phase Voltage Generated by APF

Table 2. Voltage Source Type of Non-Linear Load
THD(%) before compensation
Currents

THD(%) after PI Control

Phase a

12.07

2.65

Phase b

19.47

2.36

Phase b

10.28

2.80
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Table 3. Current Source Type of Non-Linear Load
THD(%) before
compensation
Currents

THD(%) after compensation PI
Control

Phase a

13.76

3.88

Phase b

24.90

4.10

Phase b

12.07

3.04

The settling time required by the PI controller is approximately 8 cycles. The source current THD is reduced
near to 4% with PI compensation which is below IEEE standard with both the controllers.

VII. CONCLUSION
PI controller based shunt active power filter simulated in MATLAB are implemented for harmonic and reactive
power compensation of the non-linear load at PCC. It is found from the simulation results that shunt active
power filter improves power quality of the distribution system by eliminating harmonics and reactive power
compensation of non-linear load. It is found from simulation results that shunt active power filter improves
power quality of the power system by eliminating harmonics and reactive currentof the load current, which
makes the load current sinusoidaland in phase with the source voltage. The THD of the source current is below
5% according to simulation result and it is in permissible limit of IEEE standard.
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ABSTRACT
The technology is changing at a very fast pace to cater to the needs and requirements of a person. Earlier the
people were using traditional payment methods ranging from cheques and drafts thereby shifting to plastic
money and now most recently to m-wallets which is most emerging payment system of mobile banking. With
the introduction of mobile wallet, it has become very easy for a person to make cashless transactions and move
India on the path of digitization. The paper under study is an attempt to highlight the exploding m-wallets in
India underlining the major players in mobile payment landscape. The paper also tries to explain how m-wallets
have stepped into mobile payment industry as an advanced technology thereby giving close competition to other
payment methods over the recent past. As India is the country with young population in majority who are
getting more comfortable with new mobile banking channels and urging India to move on the path of
digitalization , so there is need for mobile wallet players to bring changes in their framework to retain and
sustain themselves in the market in coming years.

Keywords: technology, chques, drafts, plastic money, mobile banking, mobile wallet

I. INTRODUCTION
1.1 Objectives of study
1.1.1 To find out benefits in using mobile wallets as a channel for making payments via mobiles.
1.1.2 To access various factors driving growth of mobile wallets in India.
1.1.3 To analyze the current status of mobile wallets in India in terms of transactions volume wise, value wise
and market size etc.
1.1.4 To chalk out the major challenges in making India cashless.
Since many decades ago, human beings are relying on different payment systems to purchase the needed goods
& services and dealing in business transactions (ranging broadly from barter system to cheques, drafts, plastic
cards i.e. credit & debit cards and now a days most recently to electronic and finally to mobile payments. The
technology is changing at a very fast pace to cater to the needs and requirements of a person.
Mobile Wallet has evolved as a technology stepping into the industry to offer wide range of new and unique
services to the consumers thereby making life easy and convenient. Instead of making payment in cash or
through cheque or credit cards, a consumer can use a mobile phone for making payment for a wide range of
products and services. The mode of mobile wallet is being used all over the world in different ways. With the
introduction of mobile wallet, it has become very easy for a person to make cashless transactions and move
India on the path of digitization.
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II. MEANING OF MOBILE WALLET
The mobile wallet is also called m-wallet, digital wallet or e-wallet. It is a digital wallet which is similar to the
real wallet in which we carry money. It is an online platform which allows a person to keep money in it, just like
a person maintains his bank account.
A user has to create an account with a mobile wallet provider After creating an account with wallet providers,
the money is added to the mobile wallet account through debit, credit, and online transaction from bank account
or through cash (similar to recharge). The major difference between a mobile wallet and online transactions
through bank account is that mobile wallet doesn’t charge any amount on a transaction and moreover, the
customer need not undergo the process of entering card details and pin number for each and every transaction. It
is very easy and convenient as the user has only to sign in the account and make the payment.

3. BENEFITS OF MOBILE WALLETS
3.1 Mobile wallets are very easy to use and operate. There is no need to fill card numbers and passwords every
time. A person can link his/her debit card, credit card, bank accounts & make payment immediately without any
hassle of entering the details every time.
3.2 It is very easy to access and there is no need of keeping a physical wallet for keeping cash or cards.
Moreover, mobiles wallets are also upgrading to allow for storing various documents digitally like Pan Card,
Aadhar Card, and Driving License etc.
3.3 There would be coordination of data from different platforms. All bank accounts, debit and credit cards,
mobile accounts and bills will be interconnected which will ultimately help in proper management.
3.4 A person can make payments instantly without any delay with the help of mobile wallet. There will be no
issues of searching for change as we face while dealing with cash.
3.5 It is very useful in unorganized sector where cash is regarded as the best mode of payment. Exchange of
money through mobile wallets at chat stalls street vendors, small shops etc. would remove the need to carry
cash/cards at such places.

IV. DRAWBACKS OF MOBILE WALLETS
4.1 One of the biggest issues is the mobile network connectivity. In India, we are facing problems of network
and reliable and fast internet connectivity which acts as a big hindrance in usage of mobile wallets.
4.2 Security is the next foremost issue. People always have fear of misuse of their money by hackers & frauds.
People feel safe in carrying cash with them.
4.3 There is lack of infrastructure and people in India are not financially literate. There is no use of bringing
advanced technologies like m-vallets in India unless they are not made financially literate.
4.4 India doesn’t have a concrete dispute resolution process. Experiences of people with the customer service
agents are not very encouraging.
4.5 Replacing day to day transactions with money is easier said than done. Various small transactions are being
done every day and it is not possible to manage small amount transactions through mobile wallets.
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V. FACTORS CONTRIBUTING TO THE GROWTH OF M-WALLET MARKET IN INDIA
. It is the latest example of advancement in technology. . The mode of mobile wallet is being used all over the
world in different ways. There are various factors which have contributed towards growth of m-wallets in
India explained as under:

5.1 Rise of Digital transactions: - Digital Payments Industry is growing by leaps and bounds and it is the
foremost factor for growth of m-wallets in India. It includes Net Banking, credit/debit card transactions, prepaid
cash cards, mobile wallet and IMPS etc

5.2 Rise of cashless transactions: Going cashless is creating a positive impact on society as the paper based
methodology in financial transactions is reducing thereby bringing economy in operations, time and cost.
Following data as per Boston & Consulting Group is clearly indicating change in habits of people for
adopting cashless means for making payments and this scenario is hoping to grow by leaps and bounds.

Rising trend of Cashless transactions (Table 1)
Year

Cash transactions (%)

Non-cash transactions (%)

2010

89

110

2015

78

220

2020

60

400

2025

59

410

Source: Digital Payment 2020-BCG Report
5.3 Increasing number of Internet Users: - As internet has been the best medium to connect two distant
persons, its gaining popularity and its maximum use by people of all age groups is also one of the driving
factors.
Internet Users in India as percentage of Population (Table 2)

Year

Internet users (%)

2010

8

2011

10

2012

13
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2013

15

2014

21

2015

26

Source: World Bank
5.4 Increasing number of Mobile Internet Users: - The number of mobile internet users is increasing
tremendously. The reason behind it is that the telecom industries have reduced their service charges due to tough
competition. Now, mobile internet has become an affordable service to many people in India as compared to
early 2000’s.
As per report on Mobile Internet in India 2016 published by Internet & Mobile Association of India &
Market Research firm (IMRB), number of mobile internet users in Dec.2016 was 389 million which is
expected to increase to 420 million by June 2017 as per Economic times of India.

5.5 Increasing number of smart phone users:-The Smartphone shipments in India have increased almost 6
times from 2012 to 2015 due to decreasing prices of handsets and data plan tariffs. Various Chinese Smartphone
manufacturers have entered India, for instance –Vivo, Oppo, CoolPad etc. This has flooded the Indian market
with smart phone in the range of INR 5000-20000
Smartphone adoption Trends in India (Table 3)
Year

Connections(in million)

Penetration (in %)

2014

157

17

2015

239

24

2016

340

32

2017

451

40

2018

544

46

2019

629

51

2020

702

55

Source: “Mobile Subscriptions & revenue forecast: 2015-20”, Ovum knowledge centre, November 2015

5.4 Growth of E-Commerce Industry:-The E-commerce market in India is growing rapidly due to growing
smart phone and internet penetration. Moreover, the move on demonetization has also led to the growth of ecommerce industry in India.
The usage of e-payments & m-wallets is increasing among the youth and customers are being attracted with
huge discounts and cash backs while paying through e-wallets. It has been observed that approx. 60%-65% of
total e-commerce sales are being generated by mobile devices and tablets in India which are also encouraging
the usage of m-wallets.
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5.5 Huge Benefits to customers through Online & Offline stores:-One of the major factors that is driving mwallet market is the availability of huge cash backs coupons and discounts which are attracting customers to use
m-wallets. Moreover, m-wallet companies are expanding their customer base by providing them attractive
discounts and offers.
For example, Flipkart, an e-commerce leader gives 10-20% discount on a transaction if payment is made
through m-wallet. Such practices are encouraging the customers to make use of m-wallets.

VI. CURRENT STATUS OF INDIA ON MOBILE WALLETS
Oxigen wallet is India’s first non-banked mobile wallet; approved by RBI in

2013.Gradually other players

both from banking as well as non-banking sector took charge in line of providing m-wallet services.
As it can be seen from the graph below, the number of transactions via m-wallets is exploding like anything and
it has multiplied growth of m-wallets manifold from 2012-13 to 2015-16.

Source: RBI (Fig.1)

Top 5 wallet companies in India dominating are PayTm, Mobikwik, Freecharge, and Airtel Money
&Reliance Jio. The market of m-wallet segment includes:a) Transferring of money
b) Services related to banking transactions
c) Value added services such as shopping, ticketing, recharging and bill payments.
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In this segment, highest 38% market share is captured by money transfer businesses, 30% by recharge &
bill payments, 12% by utility areas & remaining 20% share by others. Source :( www.altimetrik.com)
Current status of m-wallets can be analyzed through following aspects:-

6.1 In terms of TRANSACTION VOLUME:- The India m-wallet market is growing at a fast pace and this
growth can be attributed to various factors such as rise in usage of smart phone, increased penetration of mobile
internet in the country and increasing disposable incomes. The market has witnessed various types of
innovations over the past years. Continuous efforts are being put to innovate efficient and convenient methods
of doing m-wallet transactions.

Number of Transactions Volume wise through M-Wallets (Table 4)
Month & Year

Volume ( in million )

October 2016

99.6

November 2016

138.1

December 2016

213.1

Source: www.vccircle.com

6.2 In terms of Transaction value:-These wallets are quite useful for transferring money from urban area to
rural areas without use of a bank account. Even the persons who do not possess debit or credit card can go to the
nearest wallet recharge kiosk and get their wallets loaded against cash.

Number of Transactions Value wise through M-Wallets (Table 5)
Month & Year

Value ( in Crore )

October 2016

3385

November 2016

3305

December 2016

7448

Source: www.vccircle.com
6.3 In terms of MARKET SIZE:- The size of m – wallet market is at an increasing trend. According
to “India Mobile Wallet Market Forecast & Opportunities, 2020”, the mobile wallet market in India is
forecast to reach US$ 6.6 billion by 2020. In August 2015, Reserve Bank of India approved payment bank
licenses of 11 companies including Vodafone, Airtel, Paytm, etc.
In 2014, Tier-I cities such as Delhi, Mumbai, Kolkata, Bangalore, Pune, etc., registered the highest
number of mobile wallet users in the country, while Tier II cities such as Jaipur, Lucknow,
Chandigarh, Indore, Patna, etc. are emerging cities in terms of mobile wallet usage.

6.4 Leading player amidst other payment methods: - Mobile wallet market in India is becoming highly
competitive over the period of time as compared to other payment methods, as the m-wallet users can pay
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their utility bills, insurance premium and can recharge their metro cards at a single click. Also such transactions
are quite secure.
This medium has been gaining popularity as India is skipping plastic money and preferring m-wallets than
credit & debit cards as shown in the table below. Growth of credit and debit cards has been insignificant in
November 2016.

Growth of various Payment methods in November 2016(Table 6)
Payment methods

Number (In crores)

Month on Month Growth Rate
(%)

CREDIT CARDS

2.7

1.7

DEBIT CARDS

7.6

2.2

MOBILE WALLETS

20

9.5

Source: RBI
6.5 Demonetization & M-Wallets:-On Nov. 8th , 2016, when P.M Narendra Modi announced on banning 500
and 1000 currency notes, various mobile wallet companies geared up for providing a different source for money
for daily transactions.
Paytm, backed by Chinese Internet giant Alibaba Group Holding Ltd, has added 700 sales representatives
since November 8, taking its number of agents to 5,000. . In 2013, the company launched Paytm Wallet,
which became India's largest mobile payment service platform with over 150 million wallets and 75 million
android based app downloads as of November 2016. MobiKwik, backed by U.S. venture capital firm Sequoia
Capital and American Express, has added 5 million accounts since Nov. 8, bringing the total to 40 million, as
per

chief

executive

Bipin

Preet

Singh.

VII.CHALLENGES TO THE ADOPTION OF MOBILE WALLETS IN INDIA

7.1 PERCEPTION OF CONSUMERS: - People have certain safety and security issues in their minds which
prevent them from adoption of m-wallets. They have fears of hacking. People often complain that their money
has been debited although the transaction got declined. A customer has to disclose his identity for carrying out
m-wallet transactions and sometimes, hackers hack the security and misuse the information related to customers.
7.2 COMPATIBILITY ISSUES: – M- wallet apps cannot run on every type of smart phone. Some wallets tend
to operate only on one or two operating systems. For instance, HDFC zappy m- wallet does not work with
windows or IOS operating systems, it is meant only for Android users.
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7.3 DIGITALLY ILLITERATE: - A large part of Indian population is digitally illiterate. People are not tech –
savvy. Therefore, they are reluctant to make use of mobile phones for making payments and availing of mwallets.

7.4 UPI: - UPI (United Payment Interface) payment system as introduced by government is also a threat for
wallet companies. UPI is the new open source platform developed by NPCI.This is the channel that provides
multiple bank accounts into a single mobile application.

VIII.

REGULATORY

FRAMEWORK

REGARDING

M-WALLETS

IN

PRESENT

CONTEXT
8.1 M-Wallet companies are required to have minimum net worth of rs. 25 crores and this is the uniform limit
for wallet companies at all the times.
8.2 KYC compliance is must for existing wallets within specified period of 60 days from the date of issue.
8.3 As far as security feature is concerned, wallet services required to submit yearly system audit report
covering technology, hardware and compliance systems.

IX. CONCLUSION
Mobile wallets in India is growing day by day but government move of licensing payment banks and launching
of payment systems like UPI and BHIM app may eat up the market share of these m-wallets . Hence, there is
need for mobile wallet players to bring changes in their framework to retain and sustain themselves in the
market in coming years thereby complementing the regulatory set-up of government also.
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ABSTRACT
Stress concentration factor is the significant parameter in the design of the any structural component. The
structural elements, panels and pressure vessel shells contain different types of cut-outs or openings for its
functional requirements. Generally failure of mechanical component occurs due to high stress concentration.
Stress concentration is high near to the discontinuities in continuum, abrupt changes in cross section and due to
contact stresses. In this study a rectangular plate is taken with square and triangular cut-outs for
experimentation. The Stress exploration near these openings is indispensable; generally the stress concentration
is extreme near the cut-outs. The main objective of this study is to demonstrate the accuracy and simplicity of
presented analytical solution for stress analysis of plates with central cut-out. The varying parameters, such as
cut-out shape and bluntness, load direction or cut-out orientations, which affect the stress distributions and SCF
in the perforated plates, are considered. The results presented herein indicated that the stress concentration
factor of perforated plates can be significantly changed by using proper cut-out shape, bluntness and
orientation. In these paper efforts have been taken for scrutinizing the stress concentration by using FEA
method, the ANSYS 14.5 is used for the experimentation and Experimental electrical strain gauge method is
used for validation.

Keywords : Bluntness, Different cut-outs, FEA, Orientation, SCF etc…

I. INTRODUCTION
Openings/cut-outs are made into structures in order to satisfy some service requirements, results in strength
degradation. In practice different shape of holes are used for different applications for example manhole of any
pressure vessel is either circular or elliptical while the window or door of an airplane is square hole having
chamfer of some radius at corners. Plates and shells of various constructions find wide uses as crucial structural
elements in aerospace, mechanical and civil engineering structures. In recent years, the increasing need for
lightweight efficient structures has led to structural shape optimization. Different cut-out shapes in structural
elements are needed to reduce the weight of the system and provide access to other parts of the structure. It is well
known that the presence of a cut-out or fleabag in a stressed member creates highly localized stresses at the
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vicinity of the cut-out. The ratio of the maximum stress at the cut-out edge to the nominal stress is called the
stress concentration factor (SCF). Stress concentration is localization of high stresses mainly due to
discontinuities in continuum, abrupt changes in cross- section and due to contact stresses. To study the effect of
stress concentration and magnitude of localized stresses, a dimensionless factor called Stress Concentration
Factor (SCF), Kt is used
Kt =

(1)

Where, σ max is maximum stress at the discontinuity and σ nom is nominal stress.
Stress analysis of the critical elements under various loading conditions is carried out by the researchers for safe
design of the element. Stress is measured by experimental methods or analytical/numerical method. In this
research Finite Element Method is used for stress analysis, the structural model to be analyzed is divided into
many small pieces of simple shapes called elements. Finite Element Analysis (FEA) program writes the
equations governing the behavior of each element taking into consideration its connectivity to other elements
through nodes. These equations relate the unknowns, for example displacements in stress analysis, to known
material properties, restraints and loads. The program assembles the equations into a large set of simultaneous
algebraic equations - thousands or even millions. These equations are then solved by the program to obtain the
stress distribution for the entire model.

II. FINITE ELEMENT MODEL
Finite element analyses are conducted for the stress concentration analyses of Structural Steel plates. The plates
have dimensions 200 mm (x-direction), 200 mm (y-direction), and 5mm (z-direction) as shown in Fig. 1. Material
properties are shown in Table 1 and the location of cutout is at the centre of the plates. To clearly observe the
concentration effect, the plate size is modeled as rather large for the cutout size. ANSYS, a general purpose finite
element program, is used. To investigate stress concentration in an elastic range, the plates are modeled as a linear
elastic material. The loading condition is a uni-axial tensile force at the left and right sides as shown in Fig. 1. In
this study, to limit the Maximum stress to the elastic range, 20 MPa is loaded as the tensile loading condition.

Fig.1. Loading condition of uniaxial tensile force
Table 1. Material properties of aluminumalloy
Young‟s modulus (GPa)

71.0
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Poisson ratio

0.33

Tensile yield strength (MPa)

280

Tensile ultimate strength (MPa)

310

III. CUT-OUT SHAPES, ORIENTATION AND BLUNTNESS
We consider the two shapes of cutout like square and triangular as shown in Fig. 2 and Fig. 3 The rotation angle
ϕ represents how the cut-outs are oriented from the baseline (x axis). As shown in the Fig. 2 and 3

Fig.2. Rotation of square cutout

Fig.3. Rotation of triangular cutout
Figs.4 and 5show a number of parts of the rotated cutouts for each case. The angle of increment 15° is applied
for both the cutouts; hence, a total of seven cases are considered (0°, 15°, 30°, 45°, 60°, 75° and 90°) for the
square cutouts, and for triangular cutouts, a total of five cases are considered (0°, 15°, 30°, 45° and 60°) [3, 4]

ϕ=0˚

ϕ=15˚

ϕ=30˚

ϕ=45˚

ϕ=60˚

ϕ=75˚

ϕ=90˚

Fig.4. Rotated cut-outs for square
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ϕ =0˚

ϕ =15˚

ϕ =30˚

ϕ =45˚ϕ =60˚
Fig.5. Rotated cut-outs for triangle

Bluntness is a counter measure to the radius ratio (r/R) and it is denoted as (w) because bluntness decreases as
the radius ratio increases. For an extreme example, a circular cut-out has a unit radius ratio but it has zero
bluntness. In other words, the degree of bluntness decreases as r/R increases. Here, again, we emphasize that the
term „bluntness‟ is used to describe that the edges of polygons are blunt. We consider a total of seven different
degrees of bluntness, including 0.1, 0.25, 0.3, 0.5, 0.7, 0.9 and 1.0 for the cut-outs.

Fig.6. Radius ratio r/R (w)

IV. RESULTS
By considering the design variables or factors like cutout shape, the degree of bluntness, and cutout rotation we
obtained the stress concentration pattern, the maximum von-Mises stress, and the stress concentration factor.
These results are as shown in the following sections.

4.1 Cutout shapes and bluntness
As mentioned previously, there are three different cutout shapes circle, square, and triangle. In addition, for
considering bluntness (a counter measure of r/R), a total of seven radius ratios are considered: r/R = 0.1, 0.25,
0.3, 0.5, 0.75, 0.9 and 1.0 respectively. This section discusses the variation of stress concentration with respect
to the cutout shapes and bluntness. All of the other factors remain the same, for example the uni-axial tensile
forces are fixed at 1 MPa. Table II shows the maximum von-Mises stress and stress concentration factor. It
should be noted here that the zero bluntness (r/R = 1) actually means that the cutout shape is a circle; hence,
from the table, we can see how the shapes and the degrees of bluntness vary the Maximum von-Mises stress and
stress concentration factor. Fig.7.shows how the stress concentration factor (SCF) varies with respect to cutout
shapes and the radius ratio (a counter measure of degree of bluntness).
Table 2. Maximum Von-mises Stress and Stress Concentration Factor with Respect to Bluntness.

Square Cutout

Triangular Cutout

r/R
(Pa)

SCF

(Pa)

SCF
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0.1

3263364.5

3.26

8456707.8

8.46

0.25

2856905.4

2.86

5751871.5

5.75

0.3

2906321.2

2.91

5762603.3

5.76

0.5

2855348.9

2.86

4825340.5

4.83

0.75

2776358.8

2.78

3412085.5

3.41

0.9

2861749.5

2.86

3363321.7

3.36

1

3192135.7

3.19

3192135.7

3.19

Fig.7. SCF with Respect to Radius ratio (r/R) W
In the case of the circular cutout, the maximum stress is 3192135.7 Pa and the stress concentration factor is 3.19.
According to previous studies, the maximum stress is about three times the tensile force. Since our tensile force
is 1MPa, the magnitude of 3.19MPa exactly concurs with the previous observation. As showing Table II, the
maximum von-Mises stresses and accordingly stress concentration factors change, depending on the cutout
shapes and bluntness In the case of the square cutout, It is interesting to note that: (a) the SCFfor r/R = 0.1is
larger than that of r/R = 1.0 which is the circular cut-out case, and for w = 0.25, 0.3, 0.5, 0.75 and 0.9the SCF
value is less than that for circular cutout(b) the maximum stress (8456707.8 Pa) occurs in the case of r/R = 0.1.
And it decreases as r/R ratio increases. In the case of the triangular cutout, it is interesting to note that the
maximum stress is the eight times the applied tensile force and it decreases as r/R ratio increases.To visualize
the stress patterns, two stress contours are shown in Figs. 8 and 9. Fig. 8 shows the stress contour in the case of
the square cutout with r/R = 0.1. The circle on the contour indicates the area having the maximumvon-Mises
stress. In addition, the topandbottomballoon shapes represent the areas under 576890Pa.

536 | P a g e

Fig.8. Stress Contour of Plate with Square Cutout (r/R = 0.1)

Fig.9. Stress Contour of Plate with Triangular Cutout (r/R = 0.1)
Fig. 9shows the stresscontour in the case ofthe triangle cutout with r/R = 0.1. The circle on the contour shows
the area having the maximum von-Mises stress. Similarly, the topand bottomballoon shapes represent the area
under 957790 Pa. It is interesting tonote that stress concentration occurs inthe broad range of the leftand
rightsides in the case of the square cutout while stress concentration occurs in the narrow range of the leftand
right edges in the case of the triangle cutout. From the observation, we can conclude that the bluntness effect on
the stress concentration patterns is also dependent on cutout shapes.

4.2 Rotation of Cut-outs
This section discusses the stress analysis results by considering the rotation of the cutouts. In thecases of the
square cutout, sevenrotation angles areconsidered, 0°, 15°, 30°, 45°, 60°, 75° and 90°,while fiveangles,0°, 15°,
30°, 45° and 60°, are considered in the case ofthe triangle cutout.
Table 3 and 4showsthe maximum von-Mises stresses and stress concentration factors for theplates with square
cut-outs,which have the seven rotations. As a result, we can see that manydifferences occur in the maximum
stresses, depending on the rotation angle.However, forall of the cases consistently, the stresses increase as the
rotation angles increaseup to 45˚ and then decreases from it because for the square we can rotate it up to 45˚
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after it the same side. By combining the rotation effect with the bluntness effect, the maximum stress
(7.3752MPa) occurs in the case of the r/R = 0.1 (maximum bluntness) and the rotation of 45° (maximum
rotation).
Table 3. Maximum Von-mises Stress of Square Cutouts with Rotation angle.

0˚

15˚

30˚

45˚

60˚

75˚

90˚

(MPa)

(MPa)

(MPa)

(MPa)

(MPa)

(MPa)

(MPa)

0.1

3.2634

4.9543

6.6515

7.3752

6.5088

4.8796

3.2930

0.25

2.8569

4.0193

5.1117

5.8264

5.1168

3.9069

2.9496

0.3

2.9063

3.7784

5.0593

5.2981

5.0869

3.8425

2.8790

0.5

2.8553

3.3234

4.3766

4.7431

4.3627

3.1947

2.7881

0.75

2.7764

2.9288

3.5715

3.7699

3.5037

2.9444

2.7808

0.9

2.8617

3.1302

3.4767

3.2149

3.3984

3.0732

2.8810

1

3.1921

3.1921

3.1921

3.1921

3.1921

3.1921

3.1921

r/R

Table 4. SCFof Square Cutouts with Rotation angle.

0˚

15˚

30˚

45˚

60˚

75˚

90˚

SCF

SCF

SCF

SCF

SCF

SCF

SCF

0.1

3.26

4.95

6.65

7.38

6.51

4.88

3.29

0.25

2.86

4.02

5.11

5.83

5.12

3.91

2.95

0.3

2.91

3.78

5.06

5.30

5.09

3.84

2.88

0.5

2.86

3.32

4.38

4.74

4.36

3.19

2.79

0.75

2.78

2.93

3.57

3.77

3.50

2.94

2.78

0.9

2.86

3.13

3.48

3.21

3.40

3.07

2.88

1

3.19

3.19

3.19

3.19

3.19

3.19

3.19

r/R

Fig.10.shows the graph of SCF vs Radius ratio with respect to rotation of square cutouts. From the graph it is
observed that the as the radius ratio increases the stress concentration factor SCF decreases up to a certain value
(nearly equal to 3) for all angular rotation, that is if radius ratio is 1.0 that means it is a circle and we know for
circular hole the SCF is 3. Fig.11. shows the maximum stress contour for square cutout when (r/R = 0.1, ϕ =
45°), red coloured markindicates the region of maximum stress concentration.
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Fig.10. SCF with Respect to Rotation of Square Cutouts

Fig.11. Stress Contour for Square Cutout (r/R=0.1, θ=45°)
Table 5 and 6showsthe maximum von-Mises stresses and stress concentration factors for theplates with
triangularcut-outs,which have the five rotations. As a result, we can see that many differences occur in the
maximum stresses, depending on the rotation angle.However, forall of the cases consistently, the stresses
increase as the rotation angles increase up to 30˚ and then decreases from it because for the triangle we can
rotate it up to 30˚ after it the same side. By combining the rotation effect with the bluntness effect, the maximum
stress (176.8 MPa) occurs in the case of the r/R = 0.1 (maximum bluntness) and the rotation of 30° (maximum
rotation).
Table 5. Maximum Von-mises Stress of Triangular Cutouts with Rotation angle.
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0˚

15˚

30˚

45˚

60˚

(MPa)

(MPa)

(MPa)

(MPa)

(MPa)

0.1

8.4567

7.6974

6.0225

7.4838

7.9664

0.25

5.7519

5.6075

4.6234

5.4068

6.2169

0.3

5.7626

5.5658

4.4594

5.3104

5.7788

0.5

4.8253

4.2521

3.5780

4.5976

4.9241

0.75

3.4121

4.1657

3.7660

3.8144

3.3555

0.9

3.3633

3.0973

3.4965

3.1174

3.4054

1

3.1921

3.1921

3.1921

3.1921

3.1921

r/R

Table 6. SCFof Triangular Cutouts with Rotation angle.

0˚

15˚

30˚

45˚

60˚

SCF

SCF

SCF

SCF

SCF

0.1

8.46

7.70

6.02

7.48

7.97

0.25

5.75

5.61

4.62

5.41

6.22

0.3

5.76

5.57

4.46

5.31

5.78

0.5

4.83

4.25

3.58

4.60

4.92

0.75

3.41

4.17

3.77

3.81

3.36

0.9

3.36

3.10

3.50

3.12

3.41

1

3.19

3.19

3.19

3.19

3.19

r/R

Fig.12. shows the graph of SCF vs Radius ratio with respect to rotation of triangular cutouts. From the graph it
is observed that the as the radius ratio increases the stress concentration factor SCF decreases up to a certain
value (nearly equal to 3) for all angular rotation, that is if radius ratio is 1.0 that means it is a circle and we
know for circular hole the SCF is 3. Fig.13. shows the maximum stress contour for triangular cutout when (r/R =
0.1, ϕ = 0°), red coloured mark indicates the region of maximum stress concentration.
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Fig.12. SCF with Respect to Rotation of Triangular cutouts

Fig.13. Stress Contour for Triangular Cutout (r/R=0.1, θ=0°)

V. CONCLUSIONS
From above experimentation it is cleared that for square cutout the maximum stress is occurred when its
orientation is at 45˚ that means any two opposite sides of square are inclined at 45˚ to the direction of applied
force. If we increase the radius ratio then the stress concentration factor decreases up to value nearly equal to 3,
for triangular cutout the maximum stress is occurred when its orientation is at 0˚, that is one side of triangle
e is parallel to applied force, If we increases the radius ratio then the stress concentration factor decreases up to
value nearly equal to 3. If we combining the effect of bluntness with angle of rotation then we get different
combination of stress values for different values of bluntness and orientation.
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ABSTRACT
In this experiment the VAM fungi viz., Glomus fasciculatum (Thaxter) Gerd. and Trappe, Glomus mossea
(Nicol. and Gerd.) Gerd. and Trappe, Glomus intraradices Schenck and Smith. with an un-inoculated control
was maintained and three P levels viz., 60, 90, 120 kg ha-1 were tried. The results brought out that marigold
responded well to VAM inoculation under field conditions. The least days taken to first flowering was recorded
with the inoculation of G. fasciculatum and given P at 60 kg/ ha (30.47 days) as compared to other species of
Glomus fungi, the least days taken to 50% flowering was recorded with the inoculation of G. fasciculatum and
given P at 90 kg/ ha (48.73 days) as compared to the other species of Glomus fungi and uninoculated control
plants with given P at 120 kg/ ha and the maximum flowering duration was recorded with the inoculation of G.
fasciculatum and given P at 90 kg/ ha (66.60 days) and it was closely followed by G. mosseae (66.00 days) at
the same level as compared to the other species of Glomus fungi and uninoculated control plants.
Keywords: Marigold, VAM, phosphorus, Glomus fasciculatum, G. mosseae, G. Intraradices, flowering
duration, flower bud initiation .

I. INTRODUCTION
Marigold (Tagetes erecta L.) belongs to the family Asteraceae and genus Tagetes. The two main popularly
grown species in marigold are Tagetes erecta L. and Tagetes patula L. which have their origin in Mexico and
South Africa, respectively. Tagetes erecta L. is popularly known as “African marigold” while Tagetes patula L.
as “French marigold”. There are several other important species viz., Tagetes tenuifolia L. (the striped
marigold), Tagetes lucida L. (the sweet scented marigold), Tagetes minuta L. and Tagetes lacera L.
Compared to any other flowering annuals, marigold is easily adaptable to various conditions of growing and has
fairly good keeping quality. It is propagated by seeds and comes up well in all types of soil. The flowers of these
species are generally large in size with bright shades, ranging from yellow to orange and are the best for
combination in any flower arrangement. Marigold is grown for cut flowers, making garlands, decoration during
pooja and several religious functions, besides its use in landscape gardening. Apart from its significance in
ornamental horticulture, it has been valued for other purposes too. The aromatic oil extracted from marigold, is
called as “tagetes oil”. It is used in preparation of high grade perfumes and also as an insect fly repellant..
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Mycorrhiza literally means „fungus root‟. The fungus obtains photosynthesis from plant, while the plant is able
to utilize the network of fungal hyphae, (which effectively act as an extended root system). The uptake of
inorganic nutrients by plants is influenced by microorganisms in the rhizosphere. Symbiotic endophytes such as
mycorrhizae are examples of microorganisms that are involved in the uptake of vital plant nutrient element,
phosphorus.
Phosphorus is an important plant macronutrient, making up about 0.2 % of a plant‟s dry weight. Mycorrhizae
are important for plant P acquisition, since fungal hyphae greatly increase the volume of soil that plant roots
explore (Smith and Read, 1997). In certain plant species, root clusters (proteoid roots) are formed in response to
P limitations. These specialized roots exude high amounts of organic acids (up to 23 % of net photosynthesis),
which acidify the soil and chelate metal ions around the roots, resulting in the mobilization of P and some
micronutrients (Marschner, 1995).
Considering its importance as commercial flower crop, the study on effect of VAM fungi on marigold at
different phosphorus levels was initiated.

II. MATERIALS AND METHODS
A factorial experiment was laid out in Randomised Block Design. There were 12 treatment combinations each
three replications. In the present experiment VAM fungi (Glomus fasciculatum, G. mosseae, G. intraradices
with an uninoculated control) and three levels of phosphorus (60, 90, 120 kg ha-1) were tried in all possible
combinations.
Treatment details are as follows,
Factor I = Mycorrhizal species
M1- Glomus fasciculatum (Thaxter) Gerd. and Trappe.
M2- Glomus mossea (Nicol. and Gerd.) Gerd. and Trappe.
M3- Glomus intraradices Schenck and Smith.
Mo- Uninoculated control
Factor II = Phosphorus levels

:3

(225kg N + 60kg K2O as constant)
P1- 60 kg P2O5 ha -1
P2- 90 kg P2O5 ha -1
P3- 120 kg P2O5 ha -1
2.1. Treatment Combination

Treatment No.

Treatment

Combination

T1

M0P1

Uninoculation + 60 kg P2O5 ha -1

T2

M0P2

Uninoculation + 90 kg P2O5 ha -1

T3

M0P3

Uninoculation + 120 kg P2O5 ha -1
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T4

M1P1

G. fasciculatum + 60 kg P2O5 ha -1

T5

M1P2

G. fasciculatum + 90 kg P2O5 ha -1

T6

M1P3

G. fasciculatum + 120 kg P2O5 ha -1

T7

M2P1

G. mosseae + 60 kg P2O5 ha -1

T8

M2P2

G. mosseae + 90 kg P2O5 ha -1

T9

M2P3

G. mosseae + 120 kg P2O5 ha -1

T10

M3P1

G. intraradices+ 60 kg P2O5 ha -1

T11

M3P2

G. intraradices + 90 kg P2O5 ha -1

T12

M3P3

G. intraradices + 120 kg P2O5 ha -1

2.2 Data collection
2.2.1. Days to flower bud initiation
The number of days taken from the date of transplanting to the date of appearance of first flower bud was
counted as days to flower bud initiation
2.2.2 Days to 50% of flowering (days)
The number of days required for 50 per cent of the plants to produce first flower in each plot was recorded by
counting the days from the date of sowing.
2.2.3 Flowering duration (Days)
The total number of flowering days was counted from the day of flower bud initiation to the complete cessation
of flowering in the plant.

III. RESULTS AND DISCUSSION
The data on days to flower bud initiation, Days to 50% of flowering and Flowering duration as influenced by
inoculation of Glomus fungi at different levels of P is presented in the Table 1.

3.1 Result
The interaction effect of inoculation of Glomus fungi and P-fertilization was found to be non-significant on days
to flower bud initiation. It was decreased with the increase in P level at 120 kg/ ha in uninoculated control.
However, the inoculated plants flowered earlier with given P at 90 kg/ ha. The least days taken to first flowering
was recorded with the inoculation of G. fasciculatum and given P at 60 kg/ ha (30.47 days) as compared to other
species of Glomus fungi and the uninoculated control plants applied with P at 120 kg/ ha and more days were
found to be observed in uninoculated control plants with given P at 60kg/ ha (44.80 days)
The interaction effect of inoculation of Glomus fungi and P-fertilization was found to be significant in days to
50% of flowering. It was decreased with the increase in P levels up to 120 kg/ ha uninoculated control.
However, the inoculated plants flowered earlier with the given P at 90 kg/ ha. However, the least days taken to
50% flowering was recorded with the inoculation of G. fasciculatum and given P at 90 kg/ ha (48.73 days) as

545 | P a g e

compared to the other species of Glomus fungi and uninoculated control plants with given P at 120 kg/ ha and
more days were observed in control plants with given P at 120 kg/ ha (57.20 days).
The interaction effect of inoculation of Glomus fungi and P-fertilization was found to be significant on
flowering duration. It was increased with the increase in P levels up to 120kg/ ha in uninoculated control.
However, the inoculated plants had maximum flowering duration with the given P at 90 kg/ha. The maximum
flowering duration was recorded with the inoculation of G. fasciculatum and given P at 90 kg/ ha (66.60 days)
and it was closely followed by G. mosseae (66.00 days) at the same level as compared to the other species of
Glomus fungi and uninoculated control plants. The minimum flower duration was observed in uninoculated
control plants with given P at 60 kg/ ha (50.53 days).
3.2 Discussion
Glomus fungi influenced the days to flower bud initiation and flowering duration in the inoculated plants. In the
present study the plants inoculated with G. fasciculatum flowered significantly earlier and has maximum
flowering duration as compared to other species of Glomus fungi and uninoculated control (Figure 1). The same
trend was observed in the plants inoculated with G. fasciculatum and given P at 90 kg/ ha (48.73 days and 66.60
days, respectively) as compared to uninoculated control plants applied with P at 120 kg/ ha (57.20 days and
61.47 days, respectively). Kandasamy et al., (1986), observed that the inoculated plants flowered early by 7-10
days. A similar trend was observed by Daft and Okusanya (1973) in petunia.
Phosphorus induced early flowering in marigold i. e., lesser number of days to 50 per cent flowering. Delay in
flowering due to phosphorus deficiency was observed by Bose and Das (1996) in aster, zinnia and salvia

Table 1: Effect of inoculation with VAM fungi at different P levels on flowering parameters of
Tagetes erecta L.
Flowering

Days to flower

Days to 50%

bud initiation

of flowering

M0 - Uninoculated control

41.96

56.13

57.16

M1 - Glomus fasciculatum

35.38

50.80

60.64

M2 - Glomus mosseae

40.71

52.47

59.62

M3 - Glomus intraradices

44.40

55.29

52.67

S.Em ±

NS

0.03

0.05

C.D. (P=0.05)

NS

0.10

0.14

P1 - 60

30.53

39.76

39.50

P2 - 90

29.64

39.31

46.11

P3 - 120

31.21

41.69

43.81

Treatment

duration
(days)

Mycorrhiza

Phosphorus levels (kg/ha)
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S.Em ±

NS

0.03

0.03

C.D. (P=0.05)

NS

0.07

0.10

M0P1 - Uninoculated control + P @ 60

44.80

54.80

50.53

M0P2 - Uninoculated control + P @ 90

40.73

56.40

59.47

M0P3 - Uninoculated control + P @ 120

40.40

57.20

61.47

M1P1 - Glomus fasciculatum + P @ 60

30.47

50.93

52.33

M1P2 - Glomus fasciculatum + P @ 90

36.73

48.73

66.60

M1P3 - Glomus fasciculatum + P @ 120

38.93

52.73

63.00

M2P1 - Glomus mosseae + P @ 60

42.80

52.40

55.13

M2P2 - Glomus mosseae + P @ 90

37.40

49.40

66.00

M2P3 - Glomus mosseae + P @ 120

41.93

55.60

57.73

M3P1 - Glomus intraradices + P @ 60

44.73

53.93

52.67

M3P2 - Glomus intraradices + P @ 90

43.20

55.13

53.87

M3P3 - Glomus intraradices + P @ 120

45.20

56.80

51.47

S.Em ±

NS

0.10

0.14

C.D. (P=0.05)

NS

0.30

0.41

Interaction (MXP)

Figure 1: Effect of inoculation with VAMfungi at different P levels on flowering parameters of
Tagetes erecta L.
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M0 - Uninoculated control
M1 - Glomus fasciculatum
M2 - Glomus mossae

P1 – 60 kg P2O5 ha -1
P2 – 90 kg P2O5 ha -1
P3 – 120 kg P2O5 ha -1

M3 - Glomus intraradices

IV.CONCLUSION
The least days taken to first flowering, the least days taken to 50% flowering and maximum flowering duration
were recorded with the inoculation of G. fasciculatum and given P at 90 kg/ ha (36.73, 48.73, 66.60 days,
respectively) as compared to uninoculated plants supplied with P at 120 kg ha-1. This indicates the possibility of
reducing P fertilizer application by 25 % of the recommended dose to marigold by inoculation with a suitable
strain of VAM fungi, i. e., G. fasciculatum and G. mosseae.
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ABSTRACT
Nowadays the electricity generation is big problem in the world. The major sources of electricity generation
are fossil fuels. But renewable energy source provide solutions to the longstanding energy problems being
faced by the world. The major problems face by developing countries. Solar energy is an important part of India
not only to add new plants but also to increase energy security, address environmental concerns thus leading
the massive market for renewable energy. Solar Thermal Electricity (STE) also known as Concentrating Solar
Power (CSP). It is emerging renewable energy technology and can be developed as future potential option for
electricity production in India. In this work, attempts have been made to summarize the accessibility, ongoing
position, strategies, potential, marketing policies, major landmarks and future scope to tap the potential of solar
energy in India. A worthy investment option is CSP technology having the capacity to provide for about 7% of
the total electricity needs projected for the world by 2030 and 25% by 2050 (considering a lot of emphasis being
paid on the energy efficiency and energy saving).

Keywords : Concentrated Solar Power, Solar collectors, Solar thermal electricity.
I. INTRODUCTION
Solar power in India is a fast-growing industry. The cumulative capacity of India's solar grid at the end of March
2016 was 6.76 giga watt (GW). As of 6 April 2017, the country's solar grid had a cumulative capacity of 12.28
GW [2]. India quadrupled its solar-generation capacity from 2,650 MW on 26 May 2014 to 12,289 MW on 10
March 2017 [2]. The country added 3.01 GW of solar capacity in 2015-2016 and 5.525 GW in 2016-2017, the
highest of any year.
In January 2015 the Indian government expanded its solar plans, targeting US$100 billion in investment and 100
GW of solar capacity (including 40 GW from rooftop solar) by 2022. About India's interest in solar power,
Prime Minister Narendra Modi said at the 2015 COP21 climate conference in Paris: "The world must turn to
(the) sun to power our future. As the developing world lifts billions of people into prosperity, our hope for a
sustainable planet rests on a bold, global initiative." India's initiative of 100 GW of solar energy by 2022 is an
ambitious target, since the world‟s installed solar-power capacity in 2014 was 181 GW.
In addition to its large-scale grid-connected solar PV initiative, India is developing off-grid solar power for local
energy needs. The country has a poor rural electrification rate; in 2015 only 55 percent of all rural households
had access to electricity, and 85 percent of rural households depended on solid fuel for cooking. Solar products
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have increasingly helped to meet rural needs; by the end of 2015 just under one million solar lanterns were sold
in the country, reducing the need for kerosene. That year, 118,700 solar home lighting systems were installed
and 46,655 solar street lighting installations were provided under a national program; just over 1.4 million solar
cookers were distributed in India.
In January 2016, Prime Minister Narendra Modi and French President François Hollande laid the foundation
stone for the headquarters of the International Solar Alliance (ISA) in Gwal Pahari, Gurgaon. The ISA will
focus on promoting and developing solar energy and solar products for countries lying wholly or partially
between the Tropic of Cancer and the Tropic of Capricorn. The alliance of over 120 countries was announced at
the Paris COP21 climate summit. One hope of the ISA is that wider deployment will reduce production and
development costs, facilitating the increased deployment of solar technologies to poor and remote regions.
India has some of the highest solar-electricity production per watt installed, with an insolation of 1700 to 1900
kilowatt hours per kilowatt peak (kWh/KWp). On 16 May 2011, India‟s first solar power project (with a
capacity of 5 MW) was registered under the Clean Development Mechanism. The project is
in Sivagangai Village, Sivaganga district, Tamil Nadu. India saw an increase in the use of solar electricity in
2010, when 25.1 MW was added to the grid, and the trend accelerated when 468.3 MW was added in 2011.
Growth has been over 3,000 MW per year
TABLE I:

ALL INDIA INSTALLED CAPACITY OF RENEWABLE SOURCES IN MW
(AS ON 30-06-2016) [2]
Bio-Power

Small Hydro Plant

Wind

BM Power/

Power

Cogeneration

Waste

Solar

Total

to

Power

Capacity

energy
4333.86

28700

7856.94

114.08

9012.69

50017.57

Electricity generation from renewable is increasing importance in the context of large negative environmental
externalities caused by electricity generation from fossil fuels based energy. The 33% of coal based plants
generates large amounts of ash with other environmental harmful emission of gases such as carbon dioxide
(CO2), sulphur dioxide (SO2), and nitrogen oxides (NOx) [1].The power sector contributes nearly half of the
country„s carbon emissions. The breakup of total renewable energy resources can be shown as in Table 1.
India has achieved a total grid-connected renewable power generation capacity of 57244.23 MW till 31stMar
2017 [2], which is about 15.19 % of the total installed power generating capacity in the country and can be
tabulated as in Table II and Table III.
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TABLE II [4]
Programme/ Scheme wise Physical Progress in 2016-17 & cumulative upto the month of March, 2017
Cumulative

FY- 2016-17

Achievements

Sector
Target

Achievement (April March, 2017)

(as on 31.03.2017)

I. GRID-INTERACTIVE POWER (CAPACITIES IN MW)
Wind Power

4000.00

5502.38

32279.77

Solar Power

12000.00

5525.98

12288.83

Small Hydro Power

250.00

105.90

4379.85

400.00

161.95

8181.70

Waste to Power

10.00

23.50

114.08

Total

16660.00

11319.71

57244.23

BioPower (Biomass & Gasification and
Bagasse Cogeneration)

A capacity addition of 24,000 MW is targeted during the 12th Plan period that would take the renewable power
generating capacity to nearly 54,000 MW by 2017 [4]. This thrust is believed to be sustained and it is envisaged
that the renewable power capacity in the country will cross 87,000 MW by 2022.
Solar Energy and Potential [2]
With about 300 clear and sunny days in a year, the calculated solar energy incidence on India's land area is
about 5000 trillion kilowatt-hours (kWh) per year (or 5 kWh/yr). The solar energy available in a year exceeds
the possible energy output of all fossil fuel energy reserves in India. The daily average solar-power-plant
generation capacity in India is 0.20 kWh per m2 of used land area, equivalent to 1400–1800 peak (rated)
capacity operating hours in a year with available, commercially-proven technology.
Tamil Nadu
Tamil Nadu is the state with highest installed solar power capacity in India as of 21 September 2016,
when Kamuthi Solar Power Project, with 648 MW capacity at a single location, was formally dedicated to the
nation. With the addition of this plant, the total installed capacity in Tamil Nadu is 2,100 MW.[19] This
constitutes 21% of the installed renewable energy source in the state. The other 79% is constituted by wind
power. The plant is set up at Kamuthi, Ramanathapuram, in Tamil Nadu with an investment of ₹4,550
crore (US$710 million). The plant consists of 3.80 lakh foundations, 25 lakh solar modules, 27,000 tons of
structure, 576 inverters, 154 transformers along with 6,000 km (3,700 mi) cables. About 8,500 personnel
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worked on average installing about 11 MW a day to set up the plant in the stipulated time. Tamil Nadu is now
the leader in harnessing renewable energy using solar and wind energy.
Rajasthan
Rajasthan is one of India's most solar-developed states. The total photovoltaic capacity has reached 1,784 MW
by the end of March 2017. Rajasthan stands at number second in the country after Andhra Pradesh in installed
capacity as on 31 March 2017. Rajasthan is also home for the 100 MW solar CSP plant at Dhirubhai Ambani
Solar Park The district of Jodhpur leads Rajasthan, with installed capacity more than 1,000 MW, followed by
Jaisalmer and Bikaner. Bhadala solar park of total capacity 2,255 MW is being developed in four phases. In
phase first 5 projects of 60 MW capacity out of 7 projects of 75 MW capacity already commissioned by March
2016. RRECL has developed second phase of the Bhadala Solar Park of 680 MW. In this phase 380 MW
capacity commissioned by March 2017 which includes 260 MW capacity commissioned by NTPC. Remaining
projects in this park will commissioned by May, 2017. Development of phase III of 1,000 MW & phase IV of
500 MW has also started by joint venture companies of Government of Rajasthan with IL&FS Energy and
Adani Renewable respectively.
Gujarat
Gujarat has been a leader in solar power generation in India due to several factors: a very high solar power
potential, availability of wasteland, good connectivity, transmission and distribution infrastructure, and efficient
utilities. These attributes are complemented by a strong political will and an investment, according to a report by
the Low Emission Development Strategies Global Partnership (LEDS GP). The robust 2009 Solar Power of
Gujarat policy framework, financing mechanism, and incentives, have contributed to creating an enabling
a green investment climate in the state, and have led to ambitious targets for grid-connected solar power.
The State of Gujarat has commissioned Asia‟s largest solar park at Charanka village. The park is already
generating 2 MW solar power out of its total planned capacity of 500 MW. The park has been functioning on a
multi-developers and multi-beneficiaries paradigm, and has been awarded for being the most innovative and
environment-friendly project by the CII.
With a view to making Gandhinagar a solar-power city, the State government has launched a roof-top solar
power generation scheme. Under this scheme, the State plans to generate 5 MW of solar power by putting solar
panels on about 50 state government buildings and on 500 private buildings. The State has also a plan to
emulate this project in Rajkot, Surat, Bhavnagar and Vadodara in 2012-13.
The state plans to generate solar power by putting solar panels on the Narmada canal branches. As a part of this
scheme, the State has already commissioned the 1 MW Canal Solar Power Project on a branch of the Narmada
Canal near the Chandrasan area of Kadi taluka, Mahesana district. This also helps by stopping 90,000 litres
(24,000 US gal; 20,000 imp gal) of water/year of the Narmada river from evaporating.
Andhra Pradesh
Installed photovoltaic capacity in Andhra Pradesh is 980 MW as of 31 January 2017.[18] During
2014, APTransCo has entered into agreements with IPPs to install 619 MW. NTPC also entered into agreement
in 2015 with APTransCo to install NP Kunta Ultra Mega Solar Power Project (250 MW) near Kadiri town
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in Anantapur district.[26][27] In April 2017, 350 MW capacity was commissioned at Kurnool Ultra Mega Solar
Park by SB Energy Ltd.
Maharashtra
Sakri solar plant in Maharashtra is the biggest solar power plant in the state with 125 MW capacity. The Shri Sai
Baba Sansthan Trust has the world's largest solar steam system. It was constructed at the Shirdi shrine at an
estimated cost of ₹1.33 crore (US$210,000), ₹58.4 lakh (US$91,000) which was paid as a subsidy by the
renewable energy ministry. The system is used to cook 50,000 meals per day for pilgrims visiting the shrine,
resulting in annual savings of 100,000 kg of cooking gas and has been designed to generate steam for cooking
even in the absence of electricity to run the feed water pump for circulating water in the system. The project to
install and commission the system was completed in 7 months and the system has a design life of 25
years. Osmanabad region in Maharashtra has been blessed with an abundance of sunlight and is ranked the third
best region in India in terms of solar insolation. A 10 MW solar power plant in Osmanabad, Maharashtra
by RelyOn Solar, generates approximately 18 lakh units per MW which is the highest generation in Maharashtra
of any solar power plant. This plant was commissioned in 2013 and the records of one complete year are
available.
Madhya Pradesh
The Welspun Solar MP project, the largest solar power plant in the state, was set up at a cost of ₹1,100
crore (US$170 million) on 305 ha (3.05 km2) of land and will supply power at ₹8.05 (13¢ US)/kWh. A 130
MW solar power plant project at Bhagwanpur in Neemuch was launched by Prime Minister Narendra Modi.
This is the largest solar producer and one of the top three companies in the renewable energy sector in India.
An upcoming 750 MW solar power plant project in Madhya Pradesh in the district of Rewa will, when
completed, be the world's largest solar power plant, replacing the Desert Sunlight project in California which
currently has that distinction
There are following all India installed capacity ( in MW) of power stations located in different region of main
land and island such as
TABLE III: INDIA INSTALLED CAPACITY OF POWER STATIONS LOCATED IN THE REGIONS OF
MAIN LAND AND ISL [5]
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The aspiration is to ensure large-scale deployment of solar generated power for grid-connected as well as
distributed and decentralized off-grid provision of commercial energy services and state-wise potential for CSP
in India is shown in Table IV. The deployment road map for the technology specifies the target for Phase 1 is to
have 7 million sq. m of solar collectors and subsequent targets are 15 million sq. m and 20 million sq. m for
Phase 2 and Phase 3 respectively [8].
TABLE IV: STATE-WISE SOLAR POTENTIAL FOR CSP (IN GW) IN INDIA
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II. CONCENTRATING SOLAR POWER (CSP) TECHNOLOGY
Concentrated solar power (also called concentrating solar power, concentrated solar thermal, and CSP) systems
generate solar power by using mirrors or lenses to concentrate a large area of sunlight, or solar thermal energy,
onto a small area. Electricity is generated when the concentrated light is converted to heat, which drives a heat
engine (usually a steam turbine) connected to an electrical power generator

or powers a thermo

chemical reaction (experimental as of 2013). Heat storage in molten salts allows some solar thermal plants to
continue to generate after sunset and adds value to such systems when compared to photovoltaic panels.
CSP is being commercialized and the CSP market saw about 740 megawatt (MW) of generating capacity added
between 2007 and the end of 2010. More than half of this (about 478 MW) was installed during 2010, bringing
the global total to 1095 MW. Spain added 400 MW in 2010, taking the global lead with a total of 632 MW,
while the US ended the year with 509 MW after adding 78 MW, including two fossil–CSP hybrid plants. The
Middle East is also ramping up their plans to install CSP based projects. Shams-I has been installed in Abu
Dhabi, by Masdar. The largest CSP project in the world is Ivanpah Solar Power Facility in the United States
(which uses solar power tower technology) and Mojave Solar Project (which uses parabolic troughs). The global
market has been dominated by parabolic-trough plants, which account for 90% of CSP plants. CSP is not to be
confused with concentrator photovoltaic (CPV). In CPV, the concentrated sunlight is converted directly to
electricity via the photovoltaic effect. Nowadays, Spain is considered the largest producer of electricity using the
CSP technologies. Meanwhile, there are several very large solar thermal plants planned or under construction in
the United States and other countries. There are four types of CSP technologies
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2.1 Parabolic Trough Collector
A parabolic trough collector (PTC) plant consists of a group of reflectors (usually silvered acrylic) that are
curved in one dimension in a parabolic shape to focus sunrays onto an absorber tube that is mounted in the focal
line of the parabola. The parabolic trough is shown in figure 2.

“Fig”.1 Parabolic trough
2.2 Linear Fresnel reflector
Linear Fresnel reflectors (LFR) as shown in Fig. 3, approximate the parabolic shape of the trough systems by
using long rows of flat or slightly curved mirrors to reflect the sunrays onto a downward facing linear receiver.
The receiver is a static structure mounted over a tower above and along the linear reflectors. The reflectors can
be described as mirrors that can follow the sun on a single or dual axis regime. The principal benefit of LFR
systems is that their simple design of flexibly bent mirrors and fixed receivers requires lower investment costs
and facilitates direct steam production, thus diminishing the need of heat transfer fluids and heat exchangers.
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“Fig”.2: Linear Frensel Power Plant
2.3 Parabolic Dish Systems
Parabolic dish collectors (PDC) as shown in Fig. 4 concentrate the sunrays at a focal point supported above the
middle of the dish. The complete system tracks the sun, with the dish and receiver progressing in tandem. This
design removes the necessity for a HTF and for cooling water. PDCs offer the highest transformation efficiency
of any CSP system. PDCs are expensive and have a low compatibility with respect of thermal storage and
hybridization.

“Fig”.3 parabolic dish power plant
2.4 Solar power tower
Solar power towers (SPT) as shown in Fig. 5 also known as central receiver systems (CRS), use a heliostat field
collector (HFC), i.e., a field of sun tracking reflectors, called heliostats, that reflect and collects the sunrays onto
a central receiver placed in the top of a fixed tower . Heliostats are flat or slightly concave mirrors that follow
the sun in a two axis tracking. Heat is absorbed by a heat transfer fluid (HTF) in the central receiver, which then
transfers heat to heat exchangers that power a steam Rankine power cycle.
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“Fig”.4 solar power tower plant
III. WORLD WIDE DEVELOPMENT OF CSP
The commercial deployment of CSP plants started by 1984 in the US with the SEGS plants. The last SEGS
plant was completed in 1990. From 1991 to 2005 no CSP plants were built anywhere in the world. Global
installed CSP-capacity has increased nearly tenfold since 2004 and grew at an average of 50 percent per year
during the last five years [10]. In 2013, worldwide installed capacity increased by 36% or nearly 0.9 giga
watt (GW) to more than 3.4 GW. Spain and the United States remained the global leaders, while the numbers of
countries with installed CSP were growing. There is a notable trend towards developing countries and regions
with high solar radiation.
CSP is also increasingly competing with the cheaper photovoltaic solar power and with concentrator
photovoltaic‟s (CPV), a fast-growing technology that just like CSP is suited best for regions of high solar
isolation [11,12]. In addition, a novel solar CPV/CSP hybrid system has been proposed recently [13]. The first
commercial CSP plant began operating in 1986 – a 354-MW plant in California,5 although the CSP sector
developed and arguably gained considerable momentum in other parts of the world only post-2005. This growth
is seen mainly in Spain and in southwestern USA predominantly as a result of favorable policies like Feed-in
Tariffs (FiT) and Renewable Portfolio Obligations (RPOs). The International Energy Agency‟s CSP Technology
Roadmap details scenarios where the global installed capacity of CSP can reach up to 1,500 GW, providing 11.3
per cent of global electricity in hybridized mode (in a combination of solar and backup fuels – fossil fuels and
biomass) by 2050.6
Spain is one of the first countries in the world to introduce FiT for CSP development. The FiT was fixed at such
a level that it made projects bankable and within two years over 1,000 MW was under various stages of
development
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in the country.7 As on March 2014, Spain had an installed capacity of 2,285 MW of solar thermal power
plants.8
The United States boasts of 38,000 GW of potential concentrating solar power. If these CSP plants operated at a
20 per cent capacity factor, it would generate 60.19 million kWh annually, equivalent to more than 15 times the
total power generation of 3.90 million kWh in 2013.16 The Sun Belt region of the United States is one of the
largest areas for CSP exploitation; its copious solar radiation in states like California, Arizona, Nevada, New
Mexico, Colorado, some of Utah, and Texas could be tapped for CSP-generation plants.17 Eight of the 13
biggest planned CSP projects in the world will be located in California and Arizona.18
In Europe around 1500 MW of solar thermal power plants are either recently operating or under erection. The
installed capacity in Europe is anticipated to be of 2000 MW by 2012 and an amount of greater than 30,000 MW
by 2020 might be attained. Regarding a average expansion of the CSP technology, about 55% of the power is
being installed in the Middle East, about 30% in Northern Africa and the prevailing 15% in Europe [6].

IV. CSP PLANTS IN INDIA
CSP technologies are new for the India and development of CSP plants for the electricity generation is a
challenging experience for industrial sector and government because demand is very large. India is yet to gain
experience in building and operating solar thermal power plants on the megawatt scale. Solar energy accounts
for less than 1% of the total energy produced in India [7]. While photovoltaic power plants continue to dominate
in India, the Concentrated Solar Power (CSP) market is still to build, operate and sustain its first large scale
solar thermal power plant in India. The majority of these projects are located in the desert state of Rajasthan [.
The CSP plants are financially quite tough to compete with the coal based thermal power plants. Also, the per
unit cost of generation is large as compare to thermal power plants. But some serious and successful attempts
are made by the Indian government to make a clear and green future for our upcoming generation. Some plants
are functioning smoothly and give support to satisfy the total demand of India with the other renewable
resources
―ACME Solar Tower‖ project is the oldest operational CSP plant in India, it started operation in April, 2011
of capacity 2.5 MW; it is situated in Bikaner, Rajasthan. The technology used for electricity generation is solar
power tower technology. This plant has the 14,280 numbers of heliostats, which cover the 16,222 m2 heliostat
Solar-Field aperture area in solar plant, 1.136 m2 is the aperture area covered by each heliostat. Height of the
solar tower is 46 m and water/steam is used as heat transfer fluid (HTF). This plant working on steam Rankine
cycle having power cycle pressure of 60 bars. Working fluid enters in receiver at initial temperature 218oC and
leaves at 440oC as outlet temperature. Cooling is very important in high temperature regions so wet cooling is
used for the cooling towers and there is no thermal storage in this plant. ACME group is the 100% owner of the
plant.
In 2010, IIT Bombay, create a test facility which would help in gaining skill in fabrication, operation and
maintenance of large capacity solar thermal power plants. This provision would also assist in facilitating
research development in the solar industry in India. This project was named ‗National Solar Thermal Power
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Testing, Simulation and Research Facility„. The purpose of the project was to commission an expected
combined capacity of 5 MWth, distribute it to the national grid and also to act as a facility for component testing
. The 5 MWth power was divided into two power plants of different technologies: Parabolic trough and linear
Fresnel reflector technique. The 3MWth parabolic trough solar plant was built by Abengoa. Abengoa (MCE:
ABG.B) applies innovative technology solutions for sustainability in the energy and environment sections
producing electricity from inexhaustible resources, transforming biomass into biofuels and yielding drinking
water from sea water. The solar thermal parabolic trough field of capacity 3 MWth built by Abengoa, is the first
parabolic trough power plant in India. Therminol VP-1 is the heat transfer fluid used which has an operating
range of 12 - 400 degree Celsius. The operating system of the solar field is based on a hierarchical architecture
of three levels. The plant is provided with controllers to track the position of the sun on real time basis and
optimize the energy consumption. The plant does not liberate any carbon dioxide into the surrounding. The
parabolic trough solar collector plant has been provided by Abengoa, and the power block and the Heat Transfer
Fluid (HTF) system have been supplied by IIT Bombay. The solar plant comprises of three loops with parabolic
troughs altogether of about 1,500 meters in length and crossing an area of 8,000 square meters. The solar field
arrangement of three loops of four collectors includes 12 steel structures of 10 modules, 3,360. There are
following projects which are currently in operation or under construction such as [3]:
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V. ENCOURAGING FACTORS FOR CSP PLANTS IN INDIA
There are many factors that encourage the future development of CSP plants in India. These are as follows [9]:
 Renewable source: Solar power comes from sun which is a renewable source of energy, so no fuel/less fuel
requirement for generation.
 Environment friendly: Solar power is beneficial to the environment and reducing the global warming by
reduces the emission of greenhouse gas. Carbon free except for production and transportation.
 Free energy: Solar energy is available in free of cost.
 Best option for rural locations: Rural areas which are very far from generating station where there is no
easy way to supply electricity by other means, for that cases it„s an easy way to supply electricity.
 Reduce dependency: Solar power will reduce the dependency on fossil fuels and give us time to encounter
the problem of fast depletion of resources.
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 Beneficial to economy: We have to pay for once after that there is very little cost or no cost in using the
sunlight.
 Unlimited amount of energy: The sun„s energy is readily available to harness for energy production.
 Carbon credits: Carbon credits are the extra benefits which reduced the cost of generation.
 Reliability: Can utilize thermal storage to better match supply with demand.
 Integrated with traditional thermal power plants: CSP plants can be integrated with conventional thermal
power plants due to which use of fossil fuels decrease.
 Large desert area: Availability of large dessert, unproductive land areas in Rajasthan and Northern Gujarat
are suitable for CSP plants.

VI. CONSTRAINTS FOR CSP PLANTS IN INDIA
We have identified various constraints to implement CSP plants installations in India from the literature reviews
and expert opinions. After reviewing the literature for identify the constraints to implements in India. Although,
the literature was not relevant in Indian context, we have taken the literature from some others developed/
developing countries. We assumed similar situation for India also. After reviewing the literature constraints
identified are as follows [9]
 High initial capital cost
 High pay-back period
 Less efficiency
 Need for backup or thermal storage
 Absence of solar radiation data
 Lack of consumer awareness to technology
 Absence of skilled people and training institutes
 Lack of financing mechanism
 Lack of sufficient market base
 Insufficient local infrastructure
 Lack of political commitment
 Lack of adequate government policies
 Lack of research & development work
 Low energy density

 Manufacturing processes seldom causes pollution
VII. CONCLUSION AND RECOMMENDATIONS
In this research study, an attempt has been made to identify and analyses the factors that encourages the
development of CSP technologies implementation in India. We identified the eleven factors those encourage the
implementation of CSP plants in India and we also found that there are many constraints which restrict the
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development of CSP plants in India. One important finding is that if we use the CSP plants and combined these
plants with than a large amount of fossil fuel and carbon emission is reduced, by which our dependency on other
countries for fossil fuels is decreases. In light of the necessity to tackle climate change, energy produced from
renewable sources has gained much importance. Solar thermal technologies with promising low carbon
emission plays an important role in global energy supply. CSP projects have the potential to be competitive with
conventional power generation sources. The establishment of feed-in tariffs and other inducements, approving
dynamic government policies, and the support of industry, researchers and other stakeholders plays crucial role
in the development of CSP technology and its deployment for attaining energy goals as shown in figure 6.
Renewable energy is the future of India„s economy and CSP plants play a major role in it.
The recommendations are as follows:
 In spite of the fact that each of the three primary types of storage media (sensible, latent, thermo chemical)
have the potential to make CSP plants more profitable, more research is still needed to improve the thermal
performance and economics of these systems.
 Due to scarcity of water in Rajasthan Parabolic dish / Engine system is a suitable option.
 As on April 2017, Total installed capacity of thermal power in India is 220893.2 MW which is 67.1 % of
total installed capacity (329200 MW) of India [2], if we trying to combine these thermal power plants with
Solar thermal power plants then a huge amount of fossil fuel are saved and we get a pollution free clean
energy.
 Various CSP techniques like Heliostat, parabolic dish system and solar chimney are not used up till now in
India on large scale, for that government should try these technologies also.

REFERENCES
[1] Raj Kumar Bairwa et al, “Development of Concentrating Solar Power (CSP) Plants in India” International
Journal of Emerging Technology and Advanced Engineering, 2015, 5, 2250-2459.
[2] https://en.wikipedia.org/wiki/Electricity_sector_in_India
[3] https://www.nrel.gov/csp/solarpaces/by_country_detail.cfm/country=IN
[4] http://mnre.gov.in/mission-and-vision-2/achievements/
[5] http://www.cea.nic.in/reports/monthly/installedcapacity/2017/installed_capacity-03.pdf
[6] Izquierdo S et al, “Analysis of CSP plants for the definition of energy policies: the influence on electricity
cost of solar multiples, capacity factors and energy storage” Energy Policy, 2010, 38, 6215–21.
[7] Pidaparthi A.S. et al, “India„s first solar thermal parabolic trough pilot power plant‖ , Solar PACES 2013,
Energy Procedia,2014, 49,1840 – 1847.
[8] JNNSM. Mission document, Ministry of New and Renewable Energy Government of India. Jawaharlal
Nehru National Solar Mission ; 2009, <http://mnre.gov.in/pdf/mission-document-JNNSM.pdf>, [accessed on
July. 2014].
[9] Ansari F.M. et al,” Analysis of barriers to implement solar power installations in India using interpretive
structural modeling technique”‖ , Renewable and Sustainable Energy Reviews, 2013, 27, 163-174.

563 | P a g e

[10] REN21 "Renewables 2014: Global Status Report" (PDF). ISBN 978-3-9815934-26. Archived (PDF) from the original on 2014.
[11] PV-insider.com How CPV trumps CSP in high DNI locations, 2012
[12] Margaret Schleifer. "CPV - an oasis in the CSP desert?"
[13] Phys.org A novel solar CPV/CSP hybrid system proposed, 2015.

564 | P a g e

STABILIZATION OF CLAYEY SOIL BY USING
STONE SLURRY WASTE AND CEMENT
Yashdeep Saini1, D.K. Soni2
1

M. Tech Student, 2Professor

National Institute of Technology, Kurukshetra
ABSTRACT
The stone cutting industry consume large amounts of fresh water and produces even larger amount of viscous
liquid waste known as stone slurry waste. Calcium Carbonate (CaCO3) is the main constituent of slurry waste
in addition to other minerals from parent rock. The stone slurry waste is usually disposed indiscriminately in
open area and sewage network causing health and environmental problems. Every year death of humans and
animals are reported due to drowning in open slurry waste site. This water carries large amounts of stone
powder, which leads to complex nature of environmental problem so these waste material needs to be utilized
meaningfully in economic way.
This study aims to investigate the potential utilization of stone slurry waste and stabilization of clayey soil. The
stone slurry waste taken from the stone cutting plant was dried, grind to fine particle and then mixed with
specific amount of clayey soil and Portland cement. Appropriate amount of water added and mixed. Treatment
of clayey soil using stone slurry waste and cement is very simple, economical and pollution controlling. Stone
slurry waste and cement were mixed in different percentage with parent soil and various geotechnical
characteristics were investigated through standard proctor test (SPT) and unconfined compression test (UCS).
Result shows that there is significant effect on geotechnical characteristics of clayey soil due to additions of
stone slurry waste and cement which shows effectiveness in stabilizing the clayey soil and encourages their
utilization.

keyword: Stone slurry waste, cement, clayey soil, soil stabilization, SPT, UCS.

I. INTRODUCTION
If weak soils exist, stabilization and improvement of their properties is necessary. The stabilizing process aim to
increase the soil strength and reduce its permeability and compressibility. The stabilization process may include
mechanical, chemical, electrical or thermal processes. The processes used depend on the type of soil at site, the
time available to execute the project and the stabilization cost compared to the overall cost of the project.
Expansive soil possesses great threat for the construction of buildings due to its less characteristic shear
strength, high swelling and shrinkage characteristics. During the last few decades, damage due to swelling
action has been observed clearly in the semi-arid regions in the form of cracking and breakup of pavements,
roadways, building foundations, slab-on-grade members, channel, reservoir linings, irrigation systems, water
lines, and sewer lines. In order to control this behavior, the expansive soils have to be suitably treated with
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industrial solid waste (stone slurry waste) or any other available materials which can alter its engineering
behavior.
Hence appropriate measures are to be taken for the improvement of properties of soils, preferably before
conducting construction work. A wide range of soil improvement methods has been used, including soil
replacement, dynamic compaction, lime/cement columns, stone columns, and soil reinforcements with fibrous
materials.
The selection of an appropriate method depends on ground characteristics, effectiveness, and practicality of the
preferred technique and associated costs.Soil stabilization is one of the oldest ground improvement techniques.
Soil stabilization is the process of improving the engineering properties of soil and thus making it more stable. It
is required, when the soil available for construction is not suitable for the intended purpose. Soil stabilization is
used to reduce the permeability and compressibility of the soil mass in earth structures and to increase its shear
strength and bearing capacity of foundation soils. The main objective of soil stabilization is to increase the
strength of soil and to reduce the construction cost by making best use of the locally available materials. Over
the last few years, utilization of by product of industrial solid waste has been focus of many researchers.
Quarrying and stone cutting is the main extractive industry which produce huge amount of stone slurry waste
during extraction, cutting and processing of rocks. The study aims to investigate using of the stone slurry waste
and using specific amount of Portland cement to stabilizing the cohesive soil. The stone slurry waste taken from
stone cutting plant was dried, grinded to fine particle and then mixed with specific amount of Portland cement
and cohesive soil.

II. NEED OF STUDY AND SCOPE
The main objective of this research is to utilize stone slurry and cement in the improvement of clayey soil
properties. The two additives are cheap and available in commercial quantities. It is expected that, the cohesive
soil will induce a cohesion effect in the mixture and the Portland cement will induce bonding between particles.
This research will help dispose large quantities of stone slurry waste. The stabilization and utilization of stone
slurry waste as construction materials, and will help mitigate its environmental and health impacts.
In India, the area covered by clayey soils is nearly 20 percent of the total area and includes almost the entire
Deccan Plateau, Western Madhya Pradesh, parts of Rajasthan, Bundelkhand region in Uttar Pradesh and parts of
Andhra Pradesh and Karnataka. Construction activities on expansive soil require the stabilization of soil prior to
the start of work. India is a developing country in which urbanization and industrial development mainly
concentrate on construction techniques of highway, airports, residential building, railway, and many more
construction work. For all construction work we need good soil having good strength for foundation, pavement,
embankment etc. clayey soils are normally associated with volumetric changes when they are subjected to
change in water content because of seasonal water fluctuations. Clayey soil under goes much expansion and
shrinkage due to wetting and drying conditions which is one of the most undesirable feature. Some of the
stabilization methods using include soil replacement, dynamic compaction, lime/cement columns, stone
columns, soil reinforcements with fibrous materials and using conventional material like lime, bitumen, cement,
ash etc. but the availability of these conventional materials has not been sufficient to meet the demand of
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growing population or they prove too expansive as fund limited to a particular construction works limited
especially in the newly developing country like India. So, it becomes the need of time to find some alternative
material which can successfully replace the conventional material without compromising the engineering
properties of the structure.
The main objective of this paper is to utilization of industrial solid waste in field of geotechnical engineering. A
lot of research has been done for the stabilization of clay soil using conventional materials but using stone slurry
waste in new one.

II. MATERIAL USED
Soil: Clayey soil was collected from the field of Dayalpur village district Kurukshetra from the depth of 0.3 to
0.5m below the ground surface and thoroughly hand sorted to eliminate vegetative matter and pebbles. Soil was
oven dried for 24 hours before investigation its properties as per various IS codes. Soil sample was sieved
through 4.75 mm IS sieve for the removal of gravel fraction. Engineering properties investigated are shown in
table 1.
S. NO.

Property

Typical value

1

I.S. Classification

CI

2

Plastic limit

23

3

Liquid limit

56

4

Plasticity index

33

5

MDD, gm/cc

1.6

6

OMC %

26.32

7

Specific gravity

2.55
Table- 1

Stone slurry waste: It is the by product material generated by cutting and shaping of building stones in the stone
cutting plants. The water used for cooling up the cutting saw flows out carrying very fine suspended particles as
high viscous liquid known as stone slurry. The chemical composition of stone slurry powder may vary
depending on the origin of parent rocks. Basically, the stone slurry powder is composed of calcite, as denoted by
high content of CaO and loss of ignition.
The physical and chemical properties of stone slurry waste has been reported in several studies [Miesa et al.
(2008); Gupta R. C. 2002 and CBRI, (1997)].in table 2 and table 3 presents the properties of stone slurry waste
from this research and other researches
Physical properties of stone slurry waste:S. NO.

Properties

Values By Author

Values (Mirsa et al. 2008)

Range (CBRI,1997)

1

Specific gravity

2.45

2.67

2.5-2.8

2

Liquid limit

23%

18.05%

12.0-21.0%
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3

Plastic limit

N.P.

N.P.

N.P.

4

Shrinkage limit

26%

23%

15.0-33.0%

Table-2

Chemical properties of stone slurry waste:S. No.

Properties

Values (By Author )

Values (Mirsa et al. 2008)

Values (CBRI,1997)

1

SiO2

3.14%

2.76%

2.5-2.8%

2

Fe2O3

2.43%

0.40%

0.3-3.5%

3

Al2O3

4.72%

0.98%

0.8-6.0%

4

CaO

43.80%

34.90%

20.0-45.0%

5

MgO

5.64%

18.96%

0.2-20.0%

6

L.O.I

40.50%

41.92%

15.0-45.0%

Table-3

Cement: Cement is a very fine material used in many construction applications. Cement is obtained by
pulverizing clinker formed by calcinating raw materials primarily consisting of lime(cao), silica(sio2), alumina
(al2o3), and iron oxide (Fe2O3).there are many type of cement depending on its chemical composition and
contents of calcium and magnesium. There are several studies which addressed the importance of using lime as
a construction material and for soil stabilization in particular. Cement improves the strength of fine soil by three
mechanisms: hydration, flocculation and cementation. The first and second mechanisms occur almost
immediately upon introducing cement. In our case we use Portland cement.

III. SAMPLING AND METHODOLOGY
SAMPLE: Total 4 sample were made with the combination of stone slurry waste and cement with parent soil
which are shown in table 4
Sample

Description

No.

1
Soil = 100%, SSW = 0%, Cement = 0%
2

Soil = 70%, SSW = 25%, Cement = 5%

3

Soil = 60%, SSW = 33%, Cement = 7%

4

Soil = 50%, SSW = 40%, Cement = 10%
Table- 4
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SSW – Stone Slurry Waste

A. Compaction studies:
The objective of this test is to determine the maximum dry density and optimum moisture content at different
percentage of additives and on the parent soil to use these results in the preparation of UCS specimen. Table 5
presents the standard proctor test results and figure 1 shows the variation of dry density values with moisture
content for all soil samples with different percentages of additives. Figure 2 presents the variation of dry density
with percentage of additive (SSW).

B. Summary of proctor tests on soils with additives:
Sample no.

% additive (SSW)

OMC %

MDD (gm/cc)

1

0%

21.00%

1.65

2

25%

19.00%

1.77

3

33%

16.51%

1.86

4

40%

14.84%

1.95

Table- 5

Figure- 1

Figure- 2
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C. Unconfined Compressive Strength
The unconfined compressive strength tests were conducted on the optimum from standard proctor tests. The size
of the samples prepared was 38 mm diameter and 76 mm length. The variations of UCS for all samples are
presented in figure 3. It has been seen that the UCS of the clay samples have been increased with the percentage
of SSW.

Figure 3
IV. CONCLUSION
The following conclusions were can be drawn from the experimental work carried out investigation on soil
samples:
1. There was increase in MDD and decrease in OMC as there was increase in total stabilizer content.
2. There was considerable increase in UCS as stabilizer content is increased when stabilizer content is increased
from 0% to 40 %.
3. By this investigation we find that SSW proves to be effective in stabilization of clayey soil and its
utilizatilization also solves the problem of its disposal and environmental.
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ABSTRACT
Waste generated from agro-industries is serious concern in today’s world as it leads to many harmful effects.
There are lots of sugarcane and rice industries in India especially in the region of Uttar Pradesh, Haryana,
Punjab, West Bengal etc. Waste generated from these industry i.e. sugarcane bagasse ash and rice husk ash
requires a large area to dispose off and leads to environmental pollution also however these can be utilized for
stabilization of poor soil which is not having desirable engineering properties.
This paper describes a trail study of effectiveness of Sugarcane Bagasse Ash and Rice Husk Ash to stabilize the
clayey soil. The proposed stabilizer i.e. sugarcane bagasse ash and rice husk ash were mixed in clayey soil.
Seven samples were made by the combination of stabilizers and parent clay sample and various tests were
conducted in the laboratory to find out certain geotechnical characteristics and based on these test certain
conclusion were drawn regarding the use of these stabilizer for stabilization of clayey soil. Result shows that
stabilization of clayey soil using sugarcane bagasse ash and rice husk ash prove to be very simple, economical
and pollution controlling.

Keywords : Clayey soil, Geotechnical characteristics,Rice husk ash, Sugarcane bagasse ash.

I. INTRODUCTION
Soil stabilization is a technique which was introduced many years ago with the aim to improve the soil and
make it suitable for desired purpose. For this purpose several additives which are required for ground
modification such as cement, lime, and mineral additives such as fly ash, silica fume and rice husk ash have
been used under various context. Soil stabilization is the method to have improved load carrying capacity of
soil. It includes change in properties like increase in stability, change or improvement in density and shrinkage
& swelling behavior, change in chemical properties and water proofing material properties, by the technique of
soil stabilization strength of locally available soil can be improved to desired level. The choice of particular soil
stabilization techniquedepends on many factors which will include type andnature of soil, type and importance
of project and economy of the project. Stabilization using lime, cement, bitumen, asphalt etc. is common and
proves to be effective also but sometimes proves to be costly sometimes so certain other alternatives are
required. Stabilization of clayey soil using agro-industry waste proves to be an effective way to improve the
engineering properties of soil.
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II.OBJECTIVE OF STUDY
The aim of this study is to monitor the effect of sugarcane Bagasse Ash (SBA) and Rice Husk Ash (RHA) on
clayey soils.

III. MATERIALSAND SAMPLING
Soil: soil used in the investigation is local soil of Kurukshetra. After removal of lumps of gravel and other
visible undesirable fractions soil is sieved and its properties are found out as per relevant Indian Standard Code.
S.NO.

Property

Typical value

1

I.S. classification

CI

2

Plastic limit

23

3

Liquid limit

56

4

Plasticity index

33

5

MDD, gm/cc

1.6

6

OMC %

25

7

Specific gravity

2.55

TABLE-A Properties of parent clayey soil

Sugarcane bagasse ash: Sugarcane bagasse ash is collected from locally situated sugarcane mill at Shahabad of
Kurukshetra district. Sugarcane bagasse ash is rich in oxides if silica and aluminum so possesses certain
pozzolanic properties so utilized as a stabilizer to stabilize clayey soil. A general chemical composition of
sugarcane bagasse ash is give below:
S.NO.

Description

Ash %

1

Aluminum oxide (Al2O5)

.38

2

Silica ( SiO2 )

62.434

3

Iron Oxide (Fe2O3)

6.98

4

Manganese (Mn)

0.5

5

Calcium oxide (CaO)

2.51

6

Zinc (Zn)

0.3

7

Sulphur trioxide (SO3)

1.48

8

Potassium oxide (K2O)

3.53

9

Loss on ignition (LOI)

4.73

10

Copper (Cu)

0.1

TABLE- B Chemical composition of Sugarcane Bagasse Ash
Rice Husk Ash:rice husk ash is the end product remains after burning of rice husk. It contain good amount of
amorphous silica so pozzolanic in nature. Rice husk ash is collected from Sonipat, Haryana. Chemical
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composition of rice husk may vary a little from place to place due to change in soil, climate etc. A general
chemical compostion if rice husk ash is given below:
S.NO.

Constitutes

Ash %

1

SiO2

86

2

Fe2O3

1.8

3

Al2O3

2.6

4

MgO

0.27

5

CaO

3.6

6

Loss on ignition

4.2

TABLE-C Chemical composition of Rice Husk Ash
Sampling:seven different samples were made using clayey soil and stabilizer i.e. Sugarcane Bagasse Ash and
Rice Husk Ash.
Sample

Description

No.
1

Soil=100%, SBA=0%,RHA=0%

2

Soil=90%, SBA=5%,RHA=5%

3

Soil=85%, SBA=10%,RHA=5%

4

Soil=80%, SBA=10%,RHA=10%

5

Soil=70%, SBA=20%,RHA=10%

6

Soil=60%, SBA=25%,RHA=15%

7

Soil=50%, SBA=30%,RHA=20%
TABLE-4 Samples

SBA- Sugarcane Bagasse Ash
RHA- Rice Husk Ash

IV.METHODOLGY
Standard Proctor Test: As densification improves the engineering properties sooptimum moisture content
(OMC) and maximum dry density (MDD) both are important parameter for clayey soil. Standard proctor test is
done on the parent clayey soil and all other samples.
California Bearing Ratio test (CBR): This test is most widely used method for the design of flexible
pavement. CBR test is conducted on parent soil and all other prepared samples under soaked condition as it is
the most critical condition to the designer. Sample is prepared in 3 layers giving 55 blows to each layer with the
help of 2.6kg rammer.
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V. RESULT AND DISCUSSION
Compaction Result: standard proctor test was conducted to analyze the effect of stabilizer on maximum dry
density (MDD) and optimum moisture content (OMC). Graph shown below shows the result of standard proctor
test.

GRAPH-1 Moisture density relationship for different samples
Form the graph we find that MDD is 1.7gm/cc when no stabilizer is used and it decrease to 0.957 gm/cc when
total stabilizer content is 50% however moisture content increase from 25% to 44% when stabilizer content is
increased from 0% to 50%.
CBR Result:CBR test was conducted in critical condition i.e. soaked condition. It was conducted on parent
clayey soil and all other samples. Results of CBR test were plotted in form of graph for better understanding.
Graph shown below represent change in CBR value (%) with increase in total stabilizer content (%):

GRAPH-2 Change in CBR (%) with increase in total stabilizer (%)
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From the graph it is clear that CBR value increase from 2.237% to 8.632% and then decreases to 1.756% when
stabilizer content is increased from 0% to 20% to 50%.

VI. CONCLUSION
Based on the present trail study following conclusion can be drawn:
1. With increase in stabilizer content (SBA and RHA) there is increase in OMC and decrease in MDD. MDD
decreases from 1.7gm/cc to 0.957 gm/cc and OMC increase from 25% to 44% when stabilizer content is
increased from 0% to 50 % which is probably due to low specific gravity of SBA and RHA.
2. With increase in stabilizer content CBR value increases and attains a maximum value (8.632% when total
stabilizer content is 20%) and then start decreasing with increase in stabilizer content (1.756% when total
stabilizer content is 50%)
3. Total stabilizer content 20% (SBA=10% and RHA=10%) gives most satisfactory results.
4. Overall study proves that sugarcane bagasse ash and rice husk ash gives satisfactory results when used as
stabilizer so their use in stabilization of clayey soil will be advantageous as ii will be economical, pollution
controlling and will also solve the problem of disposal to these waste.

VII. FUTURE SCOPE OF STUDY
1. Effect of SBA and RHA on other engineering properties of clayey soil can be studied.
2. Effectof SBA and RHA on expansive soils such as black cotton soil and soil other than clay can be studied.
3. Effect of SBA and RHA on the properties like water absorption by sorptivity, modulus of elasticity,
permeability, shrinkage can be studied.
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ABSTRACT
In the present study ability of groundnut shell as an adsorbent for the removal of Cr (VI) from aqueous solutions
was investigated. The inﬂuence of various parameters such as metal ion concentration, contact time, adsorbent
dosage, adsorbent particle size, temperature and pH on the removal of Cr (VI) has been studied through batch
method.The equilibrium data fitted well to Langmuir and Tempkin isotherm as indicated by high values of
correlation coefficient. The maximum adsorption percent was found to be 911.6% at pH 3. The optimum
equilibrium time was observed 2 hours. Thermodynamic studies showed that the adsorption of Cr(VI) by
groundnut shell was spontaneous and endothermic in nature.
Key words: Adsorption, Groundnut Shell, Chromium, Langmuir, thermodynamic, etc
.

I. INTRODUCTION
Heavy metals are naturally occurring elements that have a high atomic weight and a density at least 5 times
greater than that of water [1]. Among the different heavy metals, hexavalent chromium Cr(VI) is a common
andvery toxic pollutant [2]. The maximum concentration limit for Cr(VI) for discharge into inland surface
waters is 0.1 mg/l and in potable water is 0.05 mg/l [3; 4]. Chromium can introduced in aquatic steams by a
variety ofindustries such as electroplating, leather tanning, metal finishing, nuclear power plant, textile
industries, and chromate preparation discharged into the environment [5]. Acute exposure to Cr(VI) causes
nausea, diarrhea, liver and kidney damage, dermatitis, internal hemorrhaging, and respiratory problems.
Inhalation may cause acute toxicity, irritation and ulceration of the nasal septum and respiratory sensitization
(asthma) and may also increase cancer risk. The skin contact of chromium may cause allergy, dermatitis, skin
necrosis and skin corrosion [6; 7]. Therefore it is very necessary to eliminate chromium form water

andwastewater. Various methods such as chemical precipitation, ion exchange, electrochemical precipitation,
reduction, adsorption, Solvent extractions, membrane separation, concentration, evaporation, reverse osmosis
and bio-sorptionhas been adopted to remove chromium from wastewaters [8]. The various types of adsorbents
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used to remove heavy metals including chromium areactivated carbon and char [9] the modified clay [10], rice
husk ash, activated alumina, coal fly ash [11] and modified corn stalk [12], etc. The methods mentioned above
has few or many drawbacks due to which they have been restricted to few industrial processes. Therefore, there
is a need for the development of a methods which could be employed on variety of low cost, easily available
materials that which could allow to remove and recover Cr(VI) economically[13]. Theobjectives of the present
work were to evaluate the removal efficiency groundnut shell for the removal of chromium ions from aqueous
through bio-sorption process.

II. METHODOLOGY
2.1 Collection and Preparation of adsorbent
Raw groundnuts were purchased from market and their shells were removed. The Groundnut shells then cleaned
using tap water to eradicate possible adhering impurities such as dirt and sands. The washed groundnut shells
was first dried in sunlight for 2-5 days then crushed into fine particles which in turn sieved through the mesh
size of 200µ. The particles driedagain in an oven for 2-5 hours and then stored in an air tight container to use as
adsorbent for the removal of Cr(VI) from aqueous solutions.

2.2 Adsorbate solution
The stock solution of 1000 mg/LCr(VI) ions was prepared by dissolving appropriate amount of potassium
chromate, K2Cr2O7 salt of MERCK in double distilled water. All working solutions were prepared by diluting
the stock solution with distilled water. The pH of solutions was adjusted by using 0.1NHCl and 0.1N NaOH.

2.3 Determination of point of zero charge
The solid addition method was used to determine the point of zero surface charge of the adsorbent. 40 ml of
0.1N KNO3 solution was transferred to 5 totally different 100 ml conical flasks. The initial pH (pHi) of the
solutions in every flask was roughly adjusted to 2, 4, 6, 8 and 10, respectively, by adding either 0.1N HCl
or 0.1N NaOH. the total volume of the solution in every flask was adjusted specifically to 50 ml by adding
KNO3

of a

similar strength.

Initial pH (pHi)

of the

solution was

then

accurately

noted

with the

assistance of pH meter. 0.5 g material was then added to every flask and then allowed to equilibrate for 24 hours
with intermittent manual shaking. the final pH (pHf) of that liquid was noted. A graph of the difference between
initial pH (pHi) and final pH (pH) values (∆pH= pHi –pHf) was plotted against pHi. The point of intersection of
the resulting curve with abscissa at which ∆pH = zero, gave zero point charge (pHzpc).

2.4 Adsorption studies
Adsorption experiments were performed using standard batch method. In this method, 0.5 g of adsorbent was
added to 50 ml of metal ion solution of varying concentrations ranging from 5 to200 mg/L placed in a set of 100
ml conical flasks and the experiment conditions were optimized at pH range 1 to 10, temperature (30– 50 °C)
and contact time (5–120 min). The pH of the sample was adjusted by adding 0.1 M HCl or NaOH solution. The
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removal percentage (R %) of metal ions and adsorption capacity or amount of metal ions adsorbed per unit mass
of adsorbent (qe) were calculated by these expression
R% =

X 100

qe =

XV

where Ci, is the initial concentration of metal ions in the solution (mg/L), Ce is the final concentration of metal
ions in the solution (mg/L), V is the volume of the solution and m is the mass of the adsorbent (gram).

2.5 Adsorption isotherms
The analysis of isotherm data by fitting them to different isotherm models is an important step in finding a
suitable model that can be used for design purpose. The adsorption capacity of the system was studied with the
Langmuir [15], Freundlich [16] and Temkin [17] isotherm models. The equilibrium sorption of Cr(VI) ions was
carried out by contacting 0.5g of the groundnut shellwith 50 ml solutions of Cr(VI) ions of concentrations
ranging from 15 – 200 mg/L in 100 ml conical flasks with intermittent shaking for 2 hours on the rotary shaker.

2.6Adsorption thermodynamics
To investigate thermodynamic behavior of the Cr(VI) adsorption onto prepared groundnut shell, thermodynamic
parameters of Cr(VI) adsorption including Gibbs free energy change (∆G⁰), enthalpy change (∆H⁰), and entropy
change (∆S⁰) were determined using the following equations
∆G⁰ = RT lnKc
Where,R (8.314J mol-1 K-1) is the universal gas constant, T (K) is the temperature, and K cis the adsorption
equilibrium constant which can be calculated asKc =
The logKc was plotted against T-1 and values of standard enthalpy change, ΔH° (KJ/mol) and standard entropy
change, ΔS° (KJ/mol K) were calculated from the slope and intercept of plot using following Van’t Hoff
equation.
lnKc =

+
OR

logKc =

-

The thermodynamic parameters can offer insight into the type and mechanism of an adsorption process. The
magnitude of activation energy explains the nature of adsorption. There are two main types of adsorption:
Physisorption & Chemisorption. In physisorption, the equilibrium is attained rapidly and is easily reversible as
energy requirements are small while chemisorption is specific and involves forces stronger than required in
physisorption.
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III. RESULTS AND DISCUSSION
3.1 Adsorption studies
3.1.1 Effect of Ph
In this study, the effect of pH on adsorption capacity and removal efficiency of Cr(VI) ions by the prepared
groundnut shellwas studied in the pH range of 1–10 using 0.5 g of adsorbent in chromium solution with
concentration of 50 mg l-1at 25⁰C.The effect of pH on adsorption of Cr(VI)on to groundnut shell is shown in
“fig. 1”. It has observed that the removal percentage of Cr(VI) increases from 69.62 to 91.96% while pH
increases from 1 to 3. Then, the removal percentage decreases to 61.58% with more decrease in pH up to 10.0.
The experimental results indicated that the maximum removal percentage of Cr(VI) by the groundnut shell
occurred at pH 3.0, and further increase in pH did not illustrate any considerable improvement in Cr(VI)
removal efficiency and adsorption capacity. Therefore, the pH value of 3.0 was selected as the optimal pH in
other adsorption experiments to achieve suitable removal efficiency and Cr(VI) uptake capacity. At low pH (1–
3), removal efficiency was increased due to high protonated adsorbent surface. The high protonated adsorbent
surface makes a strong electrostatic attraction between oxy-anion (CrO42-, Cr2O72, etc.) and positively
chargedgroundnut shell surface. The decrease in removal percentage of Cr(VI) with increase in pH (4 –10) may
be due to increase in OH- ions on the groundnut shell which improves a repulsive force between negatively
charged adsorbentsurface and the oxy-anions of chromium.

3.1.2 Effect of contact time
In order to optimize the contact time for the maximum uptake of Cr(VI) ions, contact time was varied from 5 to
180 minutes for the removal of Cr(VI) ions from aqueous solutions of 50 mg/L of Cr(VI) ions with adsorbent
dose of 0.5 g at optimum pH 3. The effect of contact time on adsorption of Cr(VI)ions is shown in “Fig. 2”. It
can be seen that adsorption of Cr(VI) ions increases with increase of contact time until it reaches equilibrium.
The rate of Cr(VI) ions removal was very rapid during initial 30 minutes (84.2%) which may be due to the
availability of large number of vacant sites on the adsorbent surface during initial stages of adsorption.
Thereafter, the rate of adsorption of Cr(VI)ions increased slowly and reached maximum (88%) in 120 minutes
and then became almost constant. This showed that equilibrium was established in 120 minutes.

3.1.3 Effect of concentration
The effect of initial Cr(VI) ions concentration (Ci) from 10 – 200 mg/L on the removal of Cr(VI) ions with
adsorbent dose of 0.5 g and optimum pH 3.0 was investigated and shown in “Fig. 3”. It was observed that an
increase in the initial Cr(VI) ion concentration, decreased cadmium ions uptake from 98.36% to 26.45%. The
adsorption capacity (qe) of adsorbent at initial Cr(VI) ions concentration of 10, 25, 50, 75, 100, 125, 150, 175,
200 and 250 mg/L observed were 1.98, 2.96, 4.62, 7.633, 10.082, 11.35, 13.63, 12.73, 12.475 mg/g,
respectively.
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3.1.4 Effect of adsorbent dose
Adsorbent dose is a mainly important parameter in adsorptionwhich determines the amount of removal as well
as the economics of process. To examine the effect of adsorbent dosage on Cr(VI) adsorption, 0.1 to 2 g/1 of
groundnut shellwere used at room temperature and contact time of 120 min was fixed for initial Cr(VI)
concentration of 50 mg/1 with pH 3.0 as shown in “Fig. 4’’. It was found that the percentage of Cr(VI) removal
increased from 19.92 to 97.6% when the adsorbent dosage increased from 0.1 to 2 g/1 as at higher dosage of
adsorbent, more adsorption sites are available for Cr(VI) ions. The adsorption capacity was observed to
decreased from 4.98 to 1.25 mg/g when the adsorbent dosage increased from 0.1 to 2 g/1. The decrease in the
Cr(VI) adsorption capacity with increase in adsorbent dosage is due to more active sites of adsorbent remained
unsaturated during the Cr(VI) adsorption process.

Fig. 1 Effect of pH

Fig. 3 Effect of Cr(VI) ions concentration

Fig. 2 Effect of contact time

Fig. 4 Effect of adsorbent dose

3.2 Adsorption isotherms studies
The distribution of adsorbed molecules between the liquid and solid phase at equilibrium is indicated by
adsorption isotherm. The obtained experimental data was analysed with Langmuir and Tempkin adsorption
isotherm and shown in “Fig. 5 and 6”. The values of correlation coefficients, R2 and constants of these isotherms
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shown in table 1which indicated that Langmuir model dominates with R2 ≈ 0.997 in the applicability of
experimental data on isotherm models. The monolayer adsorption capacity, q m of groundnut shell for Cr(VI)
ions calculated from Langmuir plot of 1/q evs 1/Ce shown in “Fig. 6” was found to be 6.816 mg/g. The values of
A, B and R2 obtained from the graph of lnCe vs qe for Tempkin isotherm shown in “Fig. 7” are listed in “Table
1”.

Fig. 5 Langmuir adsorption isotherm

Fig. 6Tempkin adsorption isotherm

Table: 1 Langmuir and Tempkin isotherm constants for the adsorption of Cr(VI)
Metal
Cr(VI)

Langmuir isotherm
qm
6.816

b

R2

1.878

0.997

Tempkin isotherm
RL
0.0105

A
1.2613

B

R2

6.1404

0.8447

3.3. Adsorption thermodynamics
Temperature had an obvious effect on the extent of hexavalent chromium adsorbed onto groundnut shell. To
investigate the effect of temperature on theremoval percentage of Cr(VI), experiments were carried out at
different temperatures, i.e. 30, 40, and 50⁰C using optimum adsorbent dose (0.5 g/1) with initial concentration
of 50 mg/land pH equal to 3.0. The effect of temperature on Cr(VI) removal is shown in “fig. 5’’. The removal
percentage of Cr(VI) from aqueous solution was 83.2% at 30⁰C which increased to 93.6% at 50⁰C. The increase
in removal efficiency with the increase in temperature shows that the Cr(VI) adsorption process is endothermic
in natureand thermodynamically favourable.The plot of lnKc vs 1/T gives a straight line and the values of ΔH°
and ΔS° were calculated form the slope (

and intercepts (

of plot shown in fig. 8 and listed in table 2.

The negative values of Gibbs free energy change confirm that the process is feasible and spontaneous. Decrease
in values of ∆G⁰ with an increase intemperature suggests more Cr(VI) adsorption at higher temperature.

583 | P a g e

According to data presented in Table 2, the positive value of ∆H⁰ confirms the endothermic nature of the
process. The magnitude of ∆H⁰ may give an idea about the type ofadsorption process involved.When enthalpy
change is less than 20 kJ mol/1, it indicates the adsorption is physical in nature.The positive value of entropy
change (∆S⁰) indicates the increase in irregularity and randomness at the solid–aqueous solution interface during
the adsorption of Cr(VI) ions onto prepared adsorbent.

Table: 2. Thermodynamic parameters for Cr(VI) ion adsorption onto the groundnut shell
Temperature
303
313
323

Kc
4.952
7.196
14.625

Fig. 7 Effect of temperature

∆G⁰
-4.426
-5.627
-7.873

∆H⁰

∆S⁰

R2

7.658

6.318

99.56

Fig. 8 Vant Hoff’s plot

VI.CONCLUSION
A technically simple, cost effective and environment friendly treatment procedure was proposed for the removal
of Cr(VI) ions by adsorption on Groundnut Shell. The present investigation reveals that Groundnut Shell is an
excellent free of cost available adsorbent used for the removal of Cr(VI) ions from aqueous solutions. The
adsorption parameters such as solution pH, adsorbent dose, initial Cr(VI) ions concentration and contact time
were studied in the experiment and found to be very effective in analyzing the efficiency of Groundnut Shell for
the removal Cr(VI) ions. The maximum adsorption of Cr(VI) ions was found 91.96 % at pH 3 using 50 mg/L of
Cr(VI) ions solution with 0.3 g of adsorbent dose. Adsorption equilibrium data obeyed both Langmuir and
Tempkin isotherm models but best fitted to Langmuir model. The maximum adsorption capacity, q m obtained
from Langmuir model was 6.816 mg/g. It indicated that the adsorption process was found to be physical in
nature and occurred by forming monolayer of Cr(VI) ions. The adsorption process reached equilibrium in 120
minutes. The regeneration of Groundnut Shell is not essential because it is free of cost and easily available
material. These observations concluded that groundnut shell has good adsorption capacity, inexpensive,
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available in bulk and non-hazardous agriculture waste which could be used as an effective indigenous material
for treatment of water and wastewater stream containing chromium ions.
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ABSTRACT
Transaction (buying and selling) over the internet is e-commerce just like any normal transaction that involves
transfer of ownership rights. It is just that it all takes place through internet in the virtual world unlike traditional
system or face to face system. This online transaction is possible through various softwares in the form of payment
gateways, computer systems, internet, and net banking system. The internet was started to provide a communication
channel all over the world and to be used as an information tool. E-commerce is growing at a tremendous speed with
the excessive amount of data sharing and the tremendous number of users connected. There are enormous
opportunities for unauthorized users to access confidential data. Security is an important factor in virtual
transactions. It is the protection of any device, computer or any network from unauthorised access. This paper
highlights the importance and basic needs of e-security authenticity, integrity, non repudiation, and authorisation.
The various threats to internet security communication channel threat, client and server threat and technological
solutions available for internet security.

Keywords: E-security, Technology, Threats, Security needs

I. INTERNET SECURITY
An act of doing transactions (buying and selling) over the internet is e-Commerce just like any normal transaction
that involves transfer of ownership rights. It is just that it all takes place through internet in the virtual world unlike
traditional system or face to face system. This online transaction is possible through various softwares in the form of
payment gateways, computer systems, internet, and net banking system. The internet was started to provide a
communication channel all over the world and to be used as an information tool. E-commerce is growing at a
tremendous speed with the excessive amount of data sharing and the tremendous number of users connected. There
are enormous opportunities for unauthorized users to access confidential data. Security is the protection of any
device, computer or any network from unauthorised access.
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II. DEFINITION
Gralla (2007) Internet security is a branch of computer security specifically related to the Internet, often
involving browser security but also network security on a more general level as it applies to other applications
or operating systems on a whole.
Internet security is defined as a process to create rules and actions to take to protect against attacks over the Internet.
[8]

III. LITERATURE REVIEW
Reed (2003) Attacks are known to either be intentional or unintentional and technically competent intruders have
been interested in targeting the protocols used for secure communication between networking devices.
E. Kalaikavitha et al. (2013) reported the encrypted OTP system how helps in our routine life as well as how it work
from user to mobile and authentication system. They are also explained different methods for OTP generation as
well as mathematical formulae for the generation of OTP.
A. Shesashaayee (2014) explained regarding encrypted OTP in mobile system how we ca n protected our data.
Chun Hu (2008) explained a general mechanism, for the detection and protection from wormhole which is called as
packet lashes.
Costello (2003) envisaged that further developments in the mobile payments content were inevitable in the near
future. Mobile devices might be used in micro-payments such as parking, tickets, and charging mobile phones.
Ghanaweb (2004) with credit and debit cards, consumers cannot detect fraud until their statement of accounts arrives
but credit card companies and banks do not insure against fraudulent use of their cards. Hence consumers bear the
full responsibility of any debts fraudulently accrued.
Roy Anindya & Chopra Anil (2005) has revealed that hackers are getting new and some surprising techniques to
acquire the information of our bank account. The latest ways like phishing and others may lead us to some websites
which do not exist there.
Costello, D (2003) Preventative and real-time defence methods implemented by an Enterprise to protect its and
business network against potential threats that may impede or paralyze the system. Safeguards business-sensitive
information and applications from malicious sources through combined efforts of IT strategies, software and
hardware.

IV. OBJECTIVES OF STUDY
The objectives of present paper are stated as follows:
1.

To know the concept of security on the internet and basic e-security needs

2.

To understand various threats to internet security

3.

To know about technology solutions for internet security threats
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V. RESEARCH METHODOLOGY
The methodology used for data collection includes use of secondary data such as various articles, journals, books,
websites, etc. and all the data included in this article has been given the reference wherever necessary.

VI. BASIC E-SECURITY NEEDS
Technology alone is inadequate to ensure security. Sound transaction security must protect information. The risks
inherit in e-commerce can be harnessed only through appropriate security measures and business and legal
procedures that ensure the integrity and reliability of internet transactions. Transactions may be attacked by passive
or active threats. Passive intrusion threatens the loss of privacy and confidentiality of data but an active intrusion
may result in the intruder assuming someone else identity and creating transactions on their behalf through
fabrication. Lack of transaction security has made many customers not to make payments over the internet out of
fear and security reasons. Security concerns generally involve these issues:

a) Authenticity
Authenticity makes sure that message senders are who say they are. It is to verify the identity of a person from
whom the communication message is generated.

b) Integrity
Integrity ensures that the information is not accidentally or maliciously altered or corrupted in transit.

c) Non –Repudiation
Non –Repudiation ensures that the principal or sender of the message cannot deny that he or she sent the message.

d) Confidentiality
Confidentiality is to know who is to read the data and ensuring that information in the network remains private.

e) Authorization
Authorization is to restrict the use of resources to authorized users. Authorization pertains to the permission granted
to a person or a process to do certain things.

V. THREATS TO INTERNET SECURITY
The threats to internet security can be many that relate to client security, message integrity, harm to computer
software or hardware.
a) Communication Channel Threats includes secrecy threat, integrity, vandalism, and spoofing.
b) Client Threats Malicious data is an example or result of client threat. Malicious code refers to viruses, worms
(a self-replicating program) that is self-contained and does not require a host program. e.g., Trojan horse, logic
bomb, and other deviant software programs.
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c)

Server Threats Server is an interface between a customer and a supplier. The server is highly vulnerable and is
a threat to client-internet server group. Threats of the server include the threat to utility programs, database, web
server and common gateway interface.

VI. TECHNOLOGY SOLUTION FOR E-COMMERCE SECURITY AT DIFFERENT LEVELS
Site Security Solutions To secure services and network at sites location, the following factors must be considered:
i.The “deny all” model in which all the services are turn off and then selectively, services are enabled on case by
case basis as required.
ii.The “allow all” model in which all the services are turn on usually with the default at the host level; and allowing
all protocols to travel across network boundaries.

VII. NETWORK SECURITY SOLUTIONS
Firewalls- regulate the activities between networks within the same organization. The firewall provides a strict
controlled access to host, protection from services which are more prone to attacks, maintain the statistics of
network use and misuse.

Client Server Security Solutions Various client- server network security methods are stated as follows:
 Security through Obscurity
Security through Obscurity method is particularly used by small group or organization that can be made secure as
long as nobody outside its management group is allowed to find out anything about its operational details and
users are provided information on a need –to know basis.
 Password Schemes
Vital information can be protected by using passwords. It is widely used in network security. In password schemes,
generally eight character length mixed case alphanumeric characters are chosen as password. The majority of
hackers access client computers because of easy passwords. .
 Biometric Systems
Biometric System is considered as the most secured of security methods. In this method, unique aspects of a
person‟s body are taken as a recognition pattern. E.g. finger prints, palm prints, retinal patterns of eyes, signatures
or voice recognition.
 Use of Anti- Virus software
Client must always use the protection method and that is to scan for malicious data and program fragments that are
transferred from the server to the client, and filter out data and programs known to be dangerous.
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VIII. SERVICES SECURITY- WEB SERVER OR HTTP SERVER AND CGI SERVER
The security of E-Commerce by and large depends upon the ability to secure the host environment, the security of
the server that provides the service and a safe network environment for transactions to take place. The server
containing the information and resources is always the focal point of attack by hackers and needs to be protected and
at the same time, it has to make information available and carry out transaction with clients. For this purpose, a
server software that supports e-commerce needs to be installed and operated on the host site.
CGI scripts can present security holes by intentional or unintentional leaks of information about the host system that
will help hackers break in and by scripts that process remote user input, such as the contents of a form or a
"searchable index" command, may be vulnerable to attacks in which the remote user tricks them into executing
commands.

IX. PROTECTING CONFIDENTIAL DOCUMENTS AT SITE
It is possible to restrict access to confidential documents for the purpose of security by restricting IP address, subnet
or domain. IP address restriction can be made much safer by running your server behind a firewall machine that is
capable of detecting and rejecting attempts at spoofing IP addresses. Such detection works best for intercepting
packets from the outside world that claim to be from trusted machines on your internal network. Restriction can be
created by user name and password for directories and documents for remote user access. Restriction on documents
can be imposed by encryption using public key cryptography. Both the request for the document and the document
itself are encrypted in such a way that the text cannot be read by anyone but the intended recipient. Public key
cryptography can also be used for reliable user verification

X. TRANSACTION SECURITY SOLUTIONS
The internet is a public network consisting of thousands of private computer networks that are connected together in
a myriad of ways. A computer network system is exposed to threats that may arise from anywhere on the public
network. Changes in attitudes towards security have opened the door to serious considerations of security
technology. In e- commerce, security can make or break a business; it has already become a strategic asset. It is the
best way to protect the information flow, ensure integrity and reinforce customer confidence. The transaction
security issues can be divided into two types:
Data Security- The major threat to data security is unauthorized network monitoring, also called packet sniffing. A
sniffer also called a cracker, or a person or a program that uses the internet to record information that transmits
through a router from its source to destination.
Message Security- includes Message confidentiality, Message and System Integrity, and Message Sender and
Authentication/ Identification

IX. CONCLUSION
590 | P a g e

Internet security is the protection of any device, computer or any network from unauthorised access. If one wants to
transact online, it is very important to have a prior knowledge of internet and various threats related to it. The
internet was started to provide a communication channel all over the world and to be used as an information tool.
Technology alone is inadequate to ensure security. Sound transaction security must protect information. The risks
inherit in e-commerce can be harnessed only through appropriate security measures and business and legal
procedures that ensure the integrity and reliability of internet transactions. The various security measures at different
levels are must to be followed in order to protect our systems always.
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