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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 2nd International Conference on Emerging
Trends in Engineering and Management Research (ICETEMR-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 41 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, 01 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: 978-93-86171-46-7
2nd International Conference on Emerging Trends in Engineering and Management Research
(ICETEMR-17) was organized at (IETE) Institution of Electronics and Telecommunication
Engineers, 62 Indiranagar, Pune, India on 28th May 2017
Total 71 papers were received for the conference and 41 papers were shortlisted by the committee.
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COMPARATIVE ANALYSIS OF LATERAL LOAD
RESISTING SYSTEM WITH PLAN IRREGULARITY
Bhushan Nilekar1, Sharvari Dhepe2
ABSTRACT
The case study in this paper mainly emphasizes on structural behavior of multi-storey building for different plan
configurations like rectangular, C, L and T -shape. Modeling of 20- storeys R.C.C. framed building is done on
the ETABS software for analysis. Post analysis of the structure, maximum shear forces, storey Drift, and
maximum storey displacement are computed and then compared for all the analyzed cases.

Index Terms - Dynamic analysis, ETABS, plan Irregular structure, response spectrum analysis,
and seismic forces.

I. INTRODUCTION
Tall buildings are the most complex built structures since there are many conflicting requirements and complex
building systems to integrate. Today’s tall buildings are becoming more and more slender, leading to the
possibility of more sway in comparison with earlier high-rise buildings. Thus the impact of wind and seismic
forces acting on them becomes an important aspect of the design. Improving the structural systems of tall
buildings can control their dynamic response.
With more appropriate structural forms such as shear walls braced frame, diagrid

and improved material

properties, the maximum height of concrete buildings has soared in recent decades. Therefore; the time
dependency of concrete has become another important factor that should be considered in analyses to have a
more reasonable and economical design.

II. OBJECTIVE
i) To study the seismic performance of typical RC buildings
ii) To analyse the building under the influence of plan irregularity on the different type of structures.
iii) To study Design and Analysis software ETAB- 2015
iv)\compare the results after response spectra analysis in ETAB software
 Bhushan Nilekar is currently pursuing masters degree program in Structural Engineering in Government
College of Engineering, Amravati, India,
 Sharvari Dhepe is currently the assistant professor in Government College of Engineering, Amravati, India,

III. REINFORCED CONCRETE SHEAR WALL
For the evaluation purpose a normal building with 20 Storey is considered. In order to make building more
sustainable shear wall having 125 mm thickness is taken.
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Location of Shear Wall is an important part which affects the response of a structure. In case of irregular
structure, shear walls at end side perform better in major number of cases.
Three irregular structures having plan irregularities. (T L C.) And two systems i.e. moment resisting frame and
shear wall system (dual system) for zone IV are considered. For irregular structural in x-direction there are 6
bays, each of 3 m width and in z-direction also there are 6 bays, each of 3 m width.
Reinforced concrete walls, which include lift walls or shear walls, are usual requirement of reinforced concrete
multistory buildings. Constructing the shear wall in tall, medium and even short buildings will effect and intern
reinforce the significantly and either more economical than the bending frames. By the shear, we can control the
side bending of structure, much better than other elements like closed frames and certainly the shear walls are
more flexible than them. However, in many occasions the design has to be based on the position of the lift and
stair case walls with respect to the center of mass.
Twisting moments in the members are observed to be having increasing trend with enhancement in the
eccentrically between geometrical centroid of the building and shear wall position. They concluded that shear
wall should be placed at a point by coinciding center of gravity of the building. But the nature of stresses
generated in the shear wall according to its position is also different. The shear wall kept at very near to the
center of stiffness act as a vertical bending element and the shear wall kept at corner of the building are may be
compression or in axial tension according to the direction of the lateral force.

IV. BRACED FRAMES
Braced Frames are usually designed with simple beam to- column connections where only shear transfer takes
place but may occasionally be combined with moment resisting frames. In braced frames, the beam and column
system takes In the analysis, only the tension brace is considered effective. Braced frames are quite stiff and
have been used in very tall buildings. Trussing, or triangulation, is formed by inserting diagonal structural
members into rectangular areas of a structural frame. It helps stabilize the frame against sideways forces from
earthquakes and strong winds.

4.1 Modelling Details
Building description
Length x Width

18m x 18m

No. of storey

20

Storey height

3.65

Beam dimensions

500x700

Column dimensions

700x700

Slab thickness

125

Thickness of main wall

230

Height of parapet wall

.90

Thickness of parapet wall

115

Support conditions

fixed

Brace dimension

300 x 300
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Material Description

Grade of Concrete

fck= 30N/mm2

Grade of Steel

fy= 500N/mm3

Density of Concrete

ϒ c= 25kN/mm3

Density of Brick walls considered

brick= 20kN/m3

Fig. 1. a)Plan of Moment Resisting Frame C-Section building
b)Plan of Braced frame system
Plan bracing takes the form of diagonal members, usually angle sections, connecting the compression flanges of
the main beams, to form a truss when viewed in plan. This makes a structure that is very stiff in response to
lateral movement. With lateral movement of the compression flanges thus resisted, the half wave length
for buckling is reduced to the length between bracings.

c) Plan of shear wall system
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Fig. 1. a)Plan of Moment Resisting Frame C-Section building
b)Plan of Braced frame system

Fig. 1. a)Plan of Moment Resisting Frame L-Section building
b)Plan of Braced frame system

V. RESULTS AND DISCUSSIONS
The 3-D models discussed in the above section are modeled in
ETABs software and is analyzed by Response Spectrum
Method. The structural responses like lateral displacements,
storey shears, storey drifts are compared and presented.

c) Plan of shear wall system
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c) Plan of shear wall system

1. Lateral Displacement in X- direction
The comparative study of Lateral Displacements in
structures with increasing Height is shown in graph
below.
a) 20 m height: a) For C- Section

b) For L- Section
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c) For T- Section

ii) Maximum storey Forces in X-direction:
a) For C- Section

b) For L- Section:-
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c) For T- Section:-

iii) Maximum storey Drift in X-direction:
a) For C- Section

.

b) For L- Section :-

7|Page

c) For T- Section:-

VI. CONCLUSION
On the basis of analysis and results, the following conclusion has been made:1) With the introduction of shear wall, storey
displacement and storey drift decreases compared to moment resisting system and bracing system.
2) Storey forces are greater in moment resisting frame than shear wall system nearly by 37 % and bracing system
by 16 %.
3) Time period is also less in shear wall system as compared to moment resistant frame and bracing system as
well.
4) Response spectrum analysis results provides a more realistic behavior of structure response and hence it can
be seen that the displacement values in both X and Y directions are least in model with shear wall
5) Shear wall system is more economical by 26 % than moment resisting system for given data.
But same for bracing system

VII. SCOPE FOR FUTURE RESEARCH
The volume of work undertaken in this study is limited to comparison of seismic response parameters in a building
with shear wall in different shapes using linear. The study could be extended by including various other parameters
such as torsional effects and soft storey effects in a building .Non linear dynamic analysis may be carried out for
further study for better and realistic evaluation of structural response under seismic forces.
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GRENALAY
Sujil Suresh1, Shelton Shibu2, Shinu Mm3
1,2,3

VimalJyothi Engineering College, Chemperi,Kannur(India)

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.

II. 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

III. OUR PRODUCT
We filter and compress natural air into aerosols.

Fig d Shelcan
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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

IV. 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, MunnarHills ,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.

Fig b Air Compressor

Step 2. Connecting air from cylinder to Aerosol filling machine

Fig a Air Tank
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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

VI. 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

VIII. PRINCIPLE OF GRENALAY
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.

IX. 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.
This new innovation can be revolutionary.
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Air gets polluted day by day.
So availability of fresh air decreases upon time to time.
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PURPOSE FOR BUDGETING – LITERATURE
REVIEW
Santoshi Aru
Ranchi Women’s College

ABSTRACT
This paper studies the literature regarding budgets and their importance within a company. In the current
economic climate, companies are starting to pay more attention to efficient management of resources and, for
this purpose, use budgets as tools for financial management at company’s level and at the level of the main
types of company’s activities. So, the budget is the most important tool in conducting any activity successfully. A
budget is the tool by which a company’s management translates into action the corporate strategies and
quantitative mission statements.

Keywords: budgets, budgeting, performance.

I. INTRODUCTION
The existence, development and environmental adaptation of an economic entity generate a complex network of
financial flows that define the general assembly of financial economics at both microeconomic and
macroeconomic level, nationally and internationally. Developing a company must be based on knowledge of its
capabilities, weaknesses and strengths as well as external macroeconomic environment. From these results it is
absolutely necessary to develop an appropriate policy to ensure not only the maintenance of the business to a
certain level but also for development in accordance with the changing economic environment in which it exists
and operates.
For this policy to be as accurate and useful to executive bodies of the economic entity it must set clear financial
goals to be achieved and to accurately scale capital needs that can be used cost-effectively. Also, such a policy
must be geared towards the future and try to predict optimal financing possibilities depending on existing costs
on raw materials, capital and finished goods markets in which the company operates.
To ensure a dynamic balance on both short and long term, the company’s management is obliged to pay
attention to how they are planned and carried out all financial processes within the company:
 capital needs assessment;
 finding funding opportunities;
 organization of raised capital using in the most efficient manner possible.
In the context of a competitive market economy, business activity should be conducted profitably according to a
balanced relationship between revenues and expenditures. To conduct a profitable business the management of
any economic entity has to predict expenses, receipts and payments for a certain period of time. This is why
budgets have grown to be a primary tool for financial forecasting within economic entities.
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In the current economic climate, companies are starting to pay more attention to efficient management of
resources and use, for this purpose, budgets as tools for financial management at company’s level and at the
level of the main types of company’s activities. So, the budget is the most important tool in conducting any
activity successfully.

II. DEFINING BUDGETS
―Rigorous planning …of any economic activity is an essential element for the success of those activities.
Without planning the activity of any economic entity would detach from surrounding reality ...the capacity for
provision and planning of any activities in a market economy conditions assures the survival and development
of these activities‖(Achim, 2009, p.33).
In general the term budget is seen as representing a list (a document) in which are placed face to face predictable
revenues and expenditures of a particular economic entity, for a specified period. This approach corresponds to
reality, but at a more detailed analysis, this expression reflects a methodological category specific to finance,
seen as a scientific discipline. Under this, budget can be interpreted as a general finance specific methodological
process through which, it highlights how formation and sizing of financial resources it is done in particular
economic entities, on the one hand, and the distribution to various destinations of resources for the fulfillment of
predetermined targets, on the other hand.
The budget is a planning document which contains a number of financial and / or nonfinancial information that
refers to the activities that will take place in the future. Budgeting is the activity of recording financial and / or
non-financial elements into the budget (Achim, 2009a). Blumentritt defines budgeting as ―the process of
allocating an organization's financial resources to its units, activities and investments‖ (Blumentritt, 2006),
while Horngren et al. sees budget as the quantitative expression of a proposed plan of action by management for
a specified period and an aid to coordinating what needs to be done to implement that plan (Horngren et al.,
2004).
The income budget represents the financial estimation for sales of company’s products and services and the
expenditure budget is the financial estimation of resource consumption necessary to achieve company’s
objectives. So, the budget is a financial or quantitative statement, containing the plans and policies to be pursued
during a specific time period (typically a year).
All decisions made at the company’s level (technical, economic, organizational and others) result in affecting
the existing financial balance and determine the need for a new balance, employing for this purpose changes in
the level and structure of funds and resources needed to finance them. The new financial balance requires
reliance on a higher level of financial indicators by budgeting. The income and expenditure budget is therefore
the company's financial program with which it predicts revenues, expenditures and financial results of its
activities, own funds and the loan, businesses relationships, payments to the budget and others.
Planning finances of a company is achieved through the process of budgeting the business activity. This is an
operational plan on a given time horizon, usually one year, which includes forecasting revenues and
expenditures of a company, additional capital needs and how to finance them and the main indicators
characterizing the hoped efficiency. Even if the budget is a financial plan regarding future revenues and costs of
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a business, it is about much more than just financial numbers. Budgeting process involves choosing specific
objectives of future activities and company policies, programs and procedures designed to ensure the necessary
conditions for achieving these objectives.
The purpose of the budgeting process is to ensure that the financial resources available for a company are used
efficiently, for both new attracted resources to finance its activities and excess of capital flows from previous
business activities. "At the annual financial budgeting stands a strategy for business development in a
predictable timeframe for achieving an acceptable probability. Spearheading of this strategy is the marketing
studies that may reveal possible future market size and the market slice that the company could count on"
(Giurgiu, 2000).

III. BUDGETS’ PURPOSES
Budgets have always played a key role in managing an institution, both private and public, being an important
control system in many companies (Ekholm and Wallin, 2000, Merchant and Van der Stede, 2003). Otley sees
the budget as the central stage of most organizations’ systems of management control (Otley,1978). The overall
objective of the budget is to keep control of the activity done in the company by providing a roadmap for future
activities and to set a series of goals to be achieved and the means by which to achieve those goals (Achim,
2009a). Therefore the management efficiency can be appreciated by the achievement of predefined objectives
and the means used to their achievement. There are several empirical studies that demonstrate that budgets are
one of the most used planning and control tool for companies (Abdel-Kader and Luther, 2006, Uyar,2009).
Managers are responsible for the realization of the indicators within their budgets and for any variance from the
estimated values, cases in which they are required to take remedial action. Budgets are used by management for
different uses (Riley, 2012):
 control income and expenditure (the traditional use);
 establish priorities and set targets in numerical terms;
 provide direction and co-ordination, so that business objectives can be turned into practical reality;
 assign responsibilities to budget holders (managers) and allocate resources;
 communicate targets from management to employees;
 motivate staff;
 improve efficiency;
 monitor performance.
According to Romanian authors (Achim, 2009a) budgeting purposes (budget functions) are the following:
1. Planning operations that ensure the companies’ strategic objectives realization.
Budgeting process stimulates managers to predict all the problems before their appearance and thereby avoid
making hasty decisions in the event of certain undesirable situations in the future. We can say that budgeting
"guarantees" that they will plan future operations depending on how it was accomplished the previous
budget, taking into account all the factors that have influenced changes regarding previous budget indicators.
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2. Coordinating various activities of different types of subdivisions. Coordination of each employee and groups
interests.
Each subdivision of an economic entity has its own objectives and this can lead to situations in which these
goals are contradictory in relation to other responsibility centers. So, the budget has the role to reconcile and
regulate these contradictions in favor of the economic entity so that these situations can be prevented.
3. Stimulation of managers from all business levels to achieve predetermined goals of each responsibility center.
This budget feature strongly manifests in case of participative budgeting when responsibility center
managers can propose various quantitative indicators. Therefore the budget indicators are indicators not
forced to realize from the center but settled by mutual agreement with the management of each responsibility
center.
4. Control of current activity, ensuring discipline according to the business plan.
Careful drafting of budgets ensures the optimum standard to compare undertaken activity achievements, to
determine deviations and to take measures to eliminate them.
5. Evaluation of plans fulfillment by each responsibility center and their managers.
Management performance can be appreciated by comparing the results with those expected to be achieved.
6. Training managers and other employees from financial services of a company.
Budgets are considered to be highly beneficial to companies (Wijewardena and Zoysa, 1999) The usage of
budgets has a number of advantages (Epuran, 1999, Achim, 2009a):
 requires the use of planning in business management;
 represents the framework for assessing performance due to indicated parameters that the company needs to
realize in order to achieve her objectives;
 promotes communication and coordination for engagement and balancing all departments and functions of the
company in order to achieve its set objectives;
 undertakes responsibility center managers to foresee the consequences of decisions made or to be taken,
budgets representing a landmark in decision making;
 allows the existence of an efficient accounting information system that provides all kinds of information
necessary for users (especially internal ones);
 provides leadership through exception because if the budget is well-designed, management needs to intervene
only in situations where there are deviations from budgeted indicators;
 ensures participation in the planning activity of both management and performers that drives involvement in
achieving or exceeding budgeted indicators.
There was conducted a lot of research regarding the role and the importance of budgets within a company.
Different authors evidence the fact that budgets are the most used tool for planning and controlling within
companies in both developed and developing countries (Dugdale and Lyne, Ahmad et al., 2003, Joshi et al.,
2003, Wijewardena and Zoysa, 1999,Ghosh and Chan, 1997). In the studies conducted by Jones the results
obtained showed that there are three major reasons for which companies use budgets: evaluate performance, aid
control and planning (Joshi et al., 2003). Other authors evidence others benefits of budgeting such as preventing
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information asymmetry between top managers and lower-level managers, enhancing employees’ work attitudes,
providing motivation to department and committee heads and resulting in a greater level of goal commitment by
lower-level managers (Oak and Schmidgall, 2009, Joshi and Com, 1997). According to Turkish authors Ali
Uyar and Necdet Bilgin, the reasons for budgeting, in the order of their importance are: control expenses,
profitability, aid long-term planning, co-ordinate the operation, aid short-term planning, evaluate performance,
motivate managers, motivate employees and communicate plans with employees (Uyar and Bilgin, 2011). There
are numerous authors that consider budgets as intended strategy operationalization through resource allocation
and assessment of strategy (Hansen and Van der Stede, Anthony and Govindarjan, 2003, Merchant and Van der
Stede, 2003). Shields and Young consider that budgets contribute in creating a culture of democracy within a
company (Shields and Young, 1993) or at least an appearance of democracy that brings the legitimization of a
company (Covaleski et al., 2003).
All the mentioned objectives and functions of budgets are achievable due to budgetary control. Budget
execution control is the process of determining and analyzing the deviations of effective values of indicators
from the predetermined values (Achim, 2009a). The most important advantages of budget execution control are
(Achim, 2009a):
 it is useful to managers at different hierarchical levels because it is a daily guide for their activity;
 allows senior management to achieve a synthesis analysis of the business’ activity which allows it to
objectively assess low-level managers work;
 allows the knowledge of the meaning and importance of deviations in comparison with forecasts, that leads
to increased efficiency in key areas of economic management of the entity;
 enhances coordination of activities carried out in different functions of the company, allowing
decentralization of responsibilities;
 leads to technical and economical updating where necessary.
But, we should also consider the criticism mentioned by different authors regarding the process of budgeting.
The most mentioned ―black ball‖ of the budgets is about the time consumed with this activity (Otley, 1978,
Neely et al., 2003, Wu et al., 2007, Hope and Fraser,2003b). Another criticism discussed is the fact that budgets
can be affected by corporate politics and gaming (Otley,1978). Some authors consider as a problem for
budgeting the way budgets are used (Horngren at al., 2006) while others sustain the idea that budgeting
processes are fundamentally flawed (Hope and Fraser, 2003a). To sustain all this, there are authors that named
budgets as being an ―unnecessary evil‖ (Wijewardena and Zoysa, 1999), ―a thing of the past‖ (Gurton,1999) or
even ―broken‖ (Jones, 2008). All the criticism brought to the use of budgets is called the ―beyond budgeting‖
approach.
With all this criticism the majority of economic entities continue to use budgets in order to control the
realization of establish objectives. This means that budgets, if they are used appropriately and adapted to a
company’s needs can be a tool for obtaining value-added. The key for this is to implement practices that
generate commitment to budgets, adopting clear procedures to prepare budgets, creating linkages to connect the
budget with the company’s strategy and analyzing budget variances and taking corrective action (Uyar and
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Bilgin, 2011). To this we can add the clear definition of managerial responsibilities, drawing up a plan of action
for each individual budget and continuous monitoring of performance.
The response to all criticism of budgets is found in the multiple roles of budgets that combined can enhance
performance (Uyar and Bilgin,2011).
There are different reasons for which companies use budgets. The key purposes of budgets can be translated into
planning the use of resource, forecasting the future, assistance in performance evaluation and maximization,
assuring the means of communication for the management, controlling the activities of various groups within
the firm, motivating employees to achieve performance, controlling performance by investigating variances,
resolving conflicts of interest between groups with the organization, pricing decisions and control (Riley, 2012,
Oak and Schmidgall, 2009, Cruz, 2007, Ahmad and Suleiman, 2003, Joshi and Com, 1997, Joshi et al., 2003).

IV. PURPOSE OF BUDGETING
In the context of business management, the purpose of budgeting includes the following three aspects:
 A forecast of income and expenditure (and thereby profitability)
 A tool for decision making
 A means to monitor business performance

V. FORECAST OF INCOME AND EXPENDITURE
Budgeting is a critically important part of the business planning process. Business owners and managers need to
be able to predict whether a business will make aprofit or not. The purpose of budgeting is basically to provide a
model of how the business might perform, financially speaking, if certain strategies, events, plans are carried
out.
In constructing a Business Plan, the manager attempts to forecast Income and Expenditure, and thereby
profitability.

VI. TOOL FOR DECISION MAKING
The purpose of budgeting is to provide a financial framework for the decision making process i.e. is the
proposed course action something we have planned for or not.
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the purpose of budgets and know how to manage them. In managing a business responsibly, expenditure must
be tightly controlled. When the budget for advertising has been fully expended, the decision on "can we spend
money on advertising" is likely to be "no".

VII. MONITORING BUSINESS PERFORMANCE
The purpose of budgeting is to enable the actual business performance to be measured against the forecast
business performance i.e. is the business living up to our expectations.
In the figure opposite, "variance" is the difference between budgeted expenditure and actual expenditure.

many issues when it comes to budgeting. Budgeting is dealing with money, the organisation / company’s
money, sponsor’s money, other private funder’s money, depending on how the organisation / company
functions, but in every scenario, you are dealing with money.
You may have so much going on, complaints from customers, problems with suppliers, service providers may
have shut down; you may be thinking of adding that little bit extra money on top of last year’s budget, just in
case! Handover the developed budget on to an accountant and then relax! Or planning to spend everything
allocated on a budget! Or having thoughts that remaining within a budget will prove you to be an efficient
employee / budget manager! No, the answer is NO. You need to take responsibility for each action and part of
the budget, understand
Budgeting is not a simple process that is developed and left as such, but it is an ongoing system that needs
monitoring, controlling, recording, reporting and many more while following the organisation’s legal and
regulatory requirements. This in itself is self explanatory, telling us that the budgeting procedure does not stop
with developing and agreeing budgets, but involves the huge responsibility of managing budgets; that is what
businesses are all about; you can never say that you have nothing left to do, there is always some work or the
other.
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VIII. UNDERSTAND THE PURPOSE OF BUDGETS
the purpose and benefits of managing financial resources effectively and efficiently.
Managing financial resources effectively and efficiently is a standard for financial and performance
management and this means, reasonable value for money. Efficiency in managing financial resources means that
the business is achieving maximum performance with minimum input and with very little waste. Effectiveness
in managing financial resources means that the business is able to provide / deliver services and products
successfully by meeting all its goals and objectives.
“Managing financial resources means using funds effectively, efficiently and economically.”

IX. THE PURPOSE AND BENEFITS OF MANAGING FINANCIAL RESOURCES
EFFECTIVELY AND EFFICIENTLY ARE
 You have a short term plan for the company’s expenses; usually for a period of one year.
 You will have a good idea of allocation of financial resources, the goals or objectives for which each
financial resource will be allocated and be ready to look for alternatives in case of any issues; in other words,
cash flow will be adequate and perfect
 You get maximum benefits for money that you spend.
 You can look at the costs and the benefits of each objective or goal and prioritise accordingly
 You get a chance to assess different objectives and fund the most cost effective one
 You can specify goals and objectives for the budgeting period.
 When an objective/goal/task does not go by the normal flow but has deviations from the actual plan, you are
able to evaluate the reasons for the deviations and take necessary actions to correct them.

X. BUSINESS BUDGETS ARE ESSENTIAL MANAGEMENT TOOLS
 You can avoid over expenditure, under expenditure and also cover unexpected expenses
 You are able to plan and control the money or finances and this is done by constant monitoring, evaluation
and reviews.
 You are able to make any required changes only if proper management of financial resources is in place
 It improves the overall operation of the company / organization

XI. IDENTIFY LEGAL, REGULATORY AND ORGANISATIONAL REQUIREMENTS FOR
MANAGING A BUDGET.
For organisations depending on their mode of operation and dependence on government and other systems, the
management of budget needs to adhere to legal, regulatory and organisational requirements. Budgeting is a
complex process and must be integrated with the organisation’s strategies, services, values, aims, etc.
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XII. SOME OF THE LEGAL, REGULATORY AND ORGANISATIONAL REQUIREMENTS
FOR MANAGING A BUDGET ARE:
 Performance monitoring against the organisation’s budget
 Consistency in budgeting
 Accuracy and transparency in budgeting
 Be wise and avoid mistakes in managing budgets
 Strong and firm estimations for the budget
 Adequate (minimum level of) resources to fund various services that are necessary for the functioning of the
organisation
 Report on any shortfalls well in advance to the organisation
 Monitor budget and control thereby improving performance
 Take necessary actions in case of shortfalls or over spending
 The financial planning system needs to be accurate and spot on.
 Any changes in services need to be forecast, changes in policies need to be replaced with alternate ones and
forecast the costs for the future
 Meet demands, resources should match expenses
 Review performance against budgets, prioritise items on budget depending on importance of service
deliveries
 Always have records of estimates for the future
 Have long term plans in hand
 Have detailed guidelines on various spending with reasons
 Refer to previous year’s budget and use it as a base, look for service changes, cost changes, etc
 Decisions are made by a board or committee who are involved with finances and budgeting
 Involve people who will be directly dealing with budgets
 Look at the implications of each item on the budget, the organisation’s objectives, goals set, practical facts
about the budget, etc.
 Plans and reserves need to be ready in times of deficit
 Have proper monitoring, controlling and reporting + reviewing procedures for budgeting

XIII. DESCRIBE DIFFERENT TYPES OF BUDGETARY SYSTEMS AND THEIR
FEATURES.
Budgetary systems are part of the planning and controlling process of a business. When planning businesses, it
could be a short-term plan (less than a year), a long-term plan or a medium-term plan. Depending on the plan,
the type of organisation and taking into account various facts involved, you should be able to choose the right
type of budgetary system. There are various types of budgetary systems. We will look through a few among
those and their features.
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XIV. TYPES OF BUDGET
Traditional budgeting
In this type of budgeting, the information and figures from the previous year are taken into account and the
budget is created for the following year with minor variations wherever necessary. These budgeting systems are
easy to develop and implement. They are cost and time effective too. However there are some drawbacks in
using this system as they follow the top-down budgeting process where budget is imposed by higher
management. They are also not very flexible and cannot be used for long term budgeting systems.

Activity based budgeting (ABB)
Budgeting here is based on the activities that caused an expense. Based on the activity, and how it benefits,
resources are allocated. These are highly accurate in the sense, tracking of costs for each service / objective is
easier. It consumes lot of time, is complex and costs more.

Rolling budget:
These are short-term budgets where budgets are added for each rolling period. For example, a budget could have
been developed for just 3 months and when this period expires, new budget will be added taking into account
the facts and figures from the previous rolling period. As this budget looks at short term plans, the budgets are
always up to date and realistic. It requires more time as budget has to be prepared quite often (every few months)
rather than once a year

Source

XV. TOP-DOWN BUDGETING
The budget is prepared by the top management and is passed on with authority to the employees in the
organisation. These are common in small organisations or new businesses. Sometimes managers who lack
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budgeting skills, not aware of the positive outcomes of other budgeting systems, impose budgets on employees
using this process. However this may not be the case always and sometimes not all employees will agree to the
budget. This budgeting procedure is less time consuming and may need motivation for agreement.

XVI. BOTTOM-UP BUDGETING
Managers come together for discussions and make decisions on budgets. This is exactly the opposite of topdown budgeting. Skills and ideas from various people are brought together when developing the budget and
hence the quality of the budgeting process is good. These systems are used in big organisations / businesses that
are well established. The managers involved will have good budgeting skills and ideas are gathered from
experienced staff in each department. This type of budgeting is time consuming.

XVII. ZERO-BASED BUDGETING (ZBB)
Budgets in this case are prepared from base level, that is, from zero base. In the process of zero based budgeting,
all tasks / services are prepared which will help with achieving the organisation’s objectives. Managers decide
on the priority of each service based on how the organisation will benefit. Based on this priority, resources are
allocated. Some areas in which ZBB can be used are, training, R&D, not for profit services, etc. This is a very
effective form of budgeting system, but consumes lot of time. Managers need to be highly skilled in order to
develop a ZBB system.

XVIII. INCREMENTAL BUDGETING
This is a type of budgeting system where any anticipation in increase or decrease in income for the business is
taken into account while developing the budget. This type of budgeting is straight forward and effective cost
wise, but will not include any other expenses like one-off expenses, emergency expenses, etc. This is a very
easy and quick form of budgeting and can sometimes lead to errors in allocation of resources.

XIX. PROFIT-MOTIVE BASED BUDGETING
This type of budgeting is based on profit achievements; that is, based on the amount of income or profit
expected for a particular financial year. Most businesses use this type of budgeting as a common method of
budgeting, but cannot be considered a formal method of budgeting. As this budget is based on profit motive, if
sales are affected, it will affect the budget too.

XX. CONCLUSIONS
We consider that Pyhrr words reflect the importance of budgets for a company’s management. About budgets
Pyhrr said that ―with it, managers can reassess their operations from the ground up and justify every dollar spent
in terms of current corporate goals‖ (Schields and Young, 1993).
The budgeting process has some features that are particularly important for any economic entity. First, it is
oriented towards a specific well established purpose of the company that provides management a good reference
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for the assessment of predetermined objectives. Secondly, favors the introduction of a system of control over the
management of all types of resources used within a company and thirdly, but not least, it coordinates the efforts
of all organizational structures of the company in achieving the objectives set, as all are engaged and involved in
the budgeting process.
This is why an efficient budgetary systems has a positive impact on the ability of the management to anticipate
and respond with articulated measures to opportunities and pressures from the environment in which the
company operates, this being a critical aspect for a company’ survival in a changing business environment such
as the present one, due to the fact that budgets are an interactive tool between different levels of management,
assuring an open dialogue within a company.
At the question ―Why budgeting?‖ we surprised in the paper a lot of opinions consisting in lists of reasons for
budgeting and we found hard to choose the best list, but we can choose from all the lists the most mentioned
ones: organizational planning, performance evaluation, organizational control, communication of goals and
strategy formation. Different contexts determine organizations to have different potential reasons for budgeting.
The idea of multiple uses for budgets isn’t new in the specific literature, as we could see, but the continuous
change in the business environment determines the change over time of the budget’s uses within a company.
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ABSTRACT
This paper presents the speed control of a separately excited dc motor “A separately excited DC motor has a
regulated or unregulated power supply that supplies power to the field winding that is completely independent
from the power supplied to the armature”. Conventional controllers are generally used to control the speed of
the separately excited DC motors in various industrial applications. It is found to be simple and high effective if
the load disturbances are small. So there will be drawback of Conventional controllers when high load has been
applied to the DC motor. The system has been implemented using MATLAB/Simulink software. The simulations
results show that presenting controller give good performance and high robustness in load disturbance. This
paper is to design PID controller to supervise and control the speed response of the DC motor and MATLAB
program is used for calculation and simulation PID controllers are widely used in a industrial plants because of
their simplicity and robustness. Industrial processes are subjected to variation in parameters and parameter
perturbations. We are choosing PID parameters and discussed.

Keywords: Dc motor, PID controller, MATLAB representation

I. INTRODUCTION
The DC motors have been popular in the industry control area for a long time, because they have many good
characteristics, for example: high start torque characteristic, high response performance, easier to be linear
control etc. The speed of a DC motor is given be the relationship

This Equation show that the speed is dependent on the supply voltage V, the armature circuit resistance Ra, and
field flux Ф, which is produced by the field current. This paper describes the MATLAB/ SIMULINK of the DC
motor speed control method namely field resistance, armature voltage, armature resistance control method and
feedback control system for DC motor drives When speed control over a wide range is required, combination of
armature voltage control and field flux control is used. This combination permits the ratio of maximum to
minimum speed to be 20 to 40. With closed loop control, this range can be extended up to 200.The parameters
of the PID controller kp, ki and kd (or kp, Ti and Td) can be manipulated to produce various response Curves from
a given process
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II. SEPARATELY EXCITED DC MOTOR

Fig-1
In case of Separately excited dc motor the field coil is energized from a separate DC voltage source and the
armature coil is also energized from another source. Armature voltage source may be variable but, independent
constant DC voltage is used for energizing the field coil. So, those coils are electrically isolated from each other,
and this connection is the specialty of this type of DC motor.

2.1 Mathematical model and control theory
DC motors have speed-control capability, which means that speed, torque and even direction of rotation can be
changed at any time to meet new conditions .The electric circuit of the armature and the free body diagram of
the rotor are shown in the following figure

Fig- 2
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2.2 Parameters Of separately excited dc motor
Ra=Armature Resistance,
La=Armature self inductance caused by armature flux,
ia= Armature current,
if= field current,
Eb=Back EMF in armature,
V =Applied voltage,
T=Torque developed by the motor,
θ = Angular displacement of the motor shaft
Ј =Equivalent moment of inertia of motor shaft & load referred to the motor,
B= Equivalent Coefficient of friction of motor shaft & load referred to the motor

2.3 Mathematical modelling of separately excited dc motor
The DC motors are generally used in the linear range of the magnetization curve. Therefore, air gap flux Ф is
proportional of the field current i.e
α if
= kf if

(1)

Where kf is a constant
The torque T developed by the motor is proportional to the armature current and air gap flux i.e.
Tα

ia
T= ka ia
T=kakfifia
T=kifia

(2)

Where k is motor constant

The motor back EMF being proportional to speed is given as

Eb=kb w
Eb=kb

......( 3 )

Where Kb = back emf constant
Applying KVL in the armature circuit
........( 4)

And the dynamic quation with moment of inertia & coefficient of friction will be
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.......... .(5)
And with load torque
T=J

.......(6)

Take the laplace transform of equation of (2) ,(3), (4) and (5)
T(S)=Kia(S)
Eb(S)=KbSθ(S)
V(S)=Ia(S)(Ra+SLa)+Eb
V(S)-Eb(S)=Ia(S)(Ra+Sla)
T(S)=(JS2+SB)
T(S)=(JS+B)Sθ(S)
T(S)=(JS+B)W(S)
T(S)=KIa(S)

2.4 Block diagram of armature controlled d. c. Motor

Field controlled dc motor is open loop while armature controlled is closed loop system. Hence armature
controlled dc motor are preferred over field controlled system. For small size motor field control is
advantageous because only a low power servo amplifier is required while the armature current which is not large
can be supplied from an expensive constant current amplifier. For large size motor it is on the whole cheaper to
use armature control scheme. Further in armature controlled motor, back emf contributes additional damping
over and above that provided by load friction

2.4.1.Transfer function of armature controlled d. c. Motor
The transfer function of DC motor speed with respect to the input voltage can be written as follows
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G(S) =

=

.........(7)

From equation (7) the armature inductance is very small in practices, hence, the transfer function of
DC motor speed to the input voltage can be simplified as Follows,
......(8)
Where,
is the motor gain and

µ=

is the motor time constant

2.4.1.1 MATLAB representation of transfer function of armature controlled d. c. Motor
We can represent the above open-loop transfer function of the motor in MATLAB by defining the parameters
and transfer function as follows. Running this code in the command window produces the output shown below.
J = 0.01;
B = 0.1;
K = 0.01;
Ra = 1;
La = 0.5;
s = tf('s');
P_ motor = K/((J*s + B)*(La*s + R)+K^2)

P_ motor =
0.01
--------------------------0.005 s^2 + 0.06 s + 0.1001

Continuous- time transfer function.

2.4.1.2 MATLAB representation of state space of armature controlled d. c. Motor
We can also represent the system using the state-space equations. The following additional MATLAB
commands create a state-space model of the motor and produce the output shown below when run in the
MATLAB command window.

A = [-B/J K/J
-K/La -Ra/La];
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B = [0
1/La];
C = [1 0];
D = 0;
Motor _ ss = ss(A,B,C,D)
motor_ss =
a=
x1
x1

x2

-10

x2 -0.02

1
-2

b=
u1
x1 0
x2 2
c=
x1 x2
y1 1 0
d=
u1
y1 0

Continuous- time state-space model.
The above state-space model can also be generated by converting your existing transfer function model into
state-space form. This is again accomplished with the ss command as shown below.
motor_ss = ss(P_motor);

III. CONTROLLER
A controller is a device, may be in the form of analogue circuit, chip or computer that monitors and physically
alters the operating conditions of a given dynamical system. From the past decades, the importance of the
control system has been increased due to the increment in complexity of the system under control and to achieve
optimum performance of the system. The block diagram of closed-loop separately excited dc motor is shown in
Figure below.
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3.1. Proportional-Integral Controller
The combination of proportional and integral terms is important to increase the speed of the response and also to
eliminate the steady state error. C(s) the transfer function of PI controller has the form of
C(s) =KP + KI ∕S

(1)

Block Diagram of PI controller
Where, KP is proportional gain and KI is an Integral gain. The proportional term (sometimes called gain) makes
a change to the output that is proportional to the current error value. The proportional response can be adjusted
by multiplying the error by a constant Kp, called the proportional gain. The contribution from the integral term
sometimes called reset is proportional to both the magnitude of the error and the duration of the error.

3.2 Proportional-Integral-Derivative Controller
A proportional-integral-derivative controller (PID controller) is a generic control loop feedback mechanism
widely used in industrial control systems - a PID is the most commonly used feedback controller.
A PID controller calculates an "error" value as the difference between a measured process variable and a desired
set point. The controller attempts to minimize the error by adjusting the process control inputs. In this section,
the method to obtain the controller for the car suspension system is described when a PID scheme is used to
perform control actions and C(s) the transfer function of PID controller has a form
C(s) = KP + KI ∕S +KD S

(2)
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Block Diagram of PID controller
The PID controller calculation involves three separate parameters, and is accordingly sometimes called threeterm control: the proportional, the integral and derivative values, denoted P, I, and D.

IV. MATLAB REPRESENTATION AND SYSTEM RESPONSE

The combination of proportional, integral and derivative control action is called PID action control and the
controller is called three action controllers. Here the proportional part of the control action repeats the change of
error and derivative part of the control action adds an increment of output so that proportional plus derivative
action is shifted ahead in time. The integral part ads a further increment of output proportional to the area under
the deviation line. The combination of proportional, integral an derivative action may be made in any sequence
as shown. Now, we increase the gain Kd, with Kp=5; Ki=10. All results are illustrated in the Table 3 and the
corresponding plots are shown in Fig .From the results we see that the rise time increase from (0.50 sec to
0.82sec) for (Kd=1 to Kd=4) and the overshoot from (23% to 12%) and there is small change in the settling
time. Hence the steady state error is completely zero.

Kd

Rise

Maximum

Steady State

Peak Amplitude of

Time(sec)

Overshoot

Error

Velocity (red/sec)
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(%)
1

0.50

23.39

0

40

2

0.65

15.95

0

40

3

0.71

14.52

0

40

4

0.82

12.58

0

40

Table – 1 PID Control

So now we know that if we use a PID controller with: Kp=4,ki=1 and Kd=1; all our design requirements will be
satisfied and the response looks like

PID controller with: Kp=4,Ki=1 and Kd=1
Effects of PID controllers parameters kp, ki and kd on a closed loop system are summarized in the table below.
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Closed loop

Rise Time(sec)

Response

Maximum

Settling

Steady State

Overshoot(%)

Time(sec)

Error

As increase of KP

Decrease

Increase

Small change

Decrease

As increase of KI

Decrease

Increase

Increase

Eliminate

As increase of KD

Small change

Decrease

Decrease

Small change

Table- 2

V. CONCLUSION
Accurate performance of a motor is desired feature for any industrial application. As the age of motor increases
its performance also deceases with aging, so it is desired to evaluate the performance of motor from time to time
for efficient operation. The conventional method for calculating output performance indices are quite time
consuming. The PID based approach algorithm worked satisfactory for the test system. The important
observations made during the studies are
1) The solution time for proposed PID approach is only a fraction of time taken by conventional algorithm.
2) A proportional controller Kp will have the effect of reducing the rise time and reduce but never eliminate
the steady state error.
3) An internal controller Ki will have the effect of eliminate the steady state error but it may make the transient
response worse.
4) A derivative controller Kd will have the effect of increasing the stability of the system and reducing the
overshoot and improve the transient response.
5) The output performance obtained by normalized value in PID is very close and near to
accuracy.
6) MATLAB used for simulation of entire project is sophisticated and user friendly software.
It must be mentioned that the efficiency of the speed algorithm can be improved by using more efficient
learning techniques and dynamic weight selection algorithm.
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ABSTRACT
The construction scenario in today’s world is rapidly moving with a good pace in the developing countries. On
the other hand cost differences due to escalation and overrun has been a problem for the success of construction
projects. The project life cycle of any construction project is mastered by monitoring of various engineering and
management techniques but somehow are not capable of achieving success up to the expected limit .Cost is
hence an important aspect of these projects as it is the backbone on which the success of a project depends and
hence it needs to be studied in detail and a proper track of control should be established for obtaining optimistic
output. This study deals with various factors which are the root of various reasons of cost escalation and
overrun. This paper explores the review of methodologies of various statistical and project management
techniques which are used for the assessment of cost escalation and overrun in various construction projects.

Keywords- Analytical Hierarchical process, Construction projects, Cost Escalation & overrun,
Contracts, Relative Important Index, Statistical package of social science (SPSS).

I. INTRODUCTION
The Construction industry throughout the world is growing rapidly. India is one of the developing countries in
the world which has agriculture as primary source of income and it is followed by the construction industry
sector which provides the second highest number of employment. The Indian government has been continuously
targeting for a high scale of economy growth in every five year plan by being reliable on the construction sector.
The infrastructure development is the major cause of the growing world economy. Hence every construction
project should be monitored correctly as finance is involved in it specially for the developing country like India.
For each construction project where cost is involved ‘Cost Escalation’ is a phenomenon which comes in to
existence. Every Construction project is planned and scheduled and hence a budgeted cost is developed, this
cost does not remain the same throughout the project lifecycle and hence an ‘Actual Cost’ comes in to existence
which is always higher then the budgeted cost and this difference is called the project cost overrun. This paper
hence discusses for the elimination of the various causes and factors that take the construction projects on the
verge of extension and hence escalation. The various developed engineering techniques should be adopted with
proper management and hence optimal results are obtained.
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II. RESEARCH BACKGROUND
1). Mr. Peter Morris & Mr. William F.Willson carried a study which underwent the measuring and managing of
cost escalation. This paper focuses on understanding the basics of escalation and also the factors of escalation
were obtained through experience and survey in the construction industry in the U.S. They describe Escalation as
Volatile [1] in nature and is very dangerous for the smooth operation of a construction project as it creates
competition for resources and skilled labours. It becomes difficult for both the contractors as well as the owner to
quantify and manage cost escalation in the given budgeted period of the project. Minimization and reduction of
escalation is the base idea of this paper.
The author’s clearly states that escalation is a type of risk and is difficult to estimate. Some of the factors
responsible are natural disasters, increase in material price, bid market disruptions, high volume of construction
work, climate etc. Delay increases the impact of escalation [1] and this impact creates a pressure of work on the
entire team to complete work on time. There is a need to study the respective cost indices and abide by them
properly so as to give proper quote of contract and receive a healthy bid from the contractors. The main dominant
c Vcause is poor risk allocation which is always transferred from higher authority to the lower level staff.
Partnering in risk factor of the project should be adopted by the owner and a fluctuation clause should to
maintained in the contract for the betterment of the project. Cost plus contracts are a good option for assessing
risk up to some extent [1].
2). Knight et.al (2000) had published a paper in which the preliminary study of the factors affecting cost
escalation in construction projects was done. This study brings the scenario of the escalation factors responsible
for over costing from the contractor’s perspective. The authors clearly state that labour productivity is a major
source of cost overruns.A combination of subjective, objective and secondary indicators is used to measure the
factors responsible and find out their impact on the projects performance. The factors were identified from
various literatures and questionnaire surveys from Alberta based construction contractors. Rework is an
additional factor which depends on labour productivity. Study based of the use of fuzzy logic was used to model
the factors affecting the cost of construction [2].
Survey Response
Survey was carried which involved owners, clients, engineers, contractors, skilled labours and government
officials.
3). Mrs.Jeya Priya.R and Ms. Nandini.S discussed in detail the topic of assessment of cost overrun in construction
projects. Cost is a major consideration throughout the project management life cycle and is the driving force of
the projects success [3]. A list of fourteen factors responsible for creating cost escalation and thirty three factors
of overrun were found out through questionnaire survey. The results of this survey were fed in a SPSS tool
(statistical package of social science) and the results were obtained in rank describing their effects in the lifecycle
of the project. The factors are responsible for creating a friction between the owners (especially govt. owners),
project managers, contractors [3].
The technique of descriptive and frequency analysis were adopted in SPSS model to obtain the ranking results. A
criteria was set for obtaining the results which was based on the person interviewed, type and size of the
company, and the type, size and location of the project. The top five factors of cost escalation were the
government policies, taxes, raw material input, environmental protection and labour cost. The top five cost
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overrun factors were delay in work approval, slow decision making, fraudulent practices and kickbacks, bidding
price higher than the original estimated cost [3].
The Analytic Hierarchy Process (AHP) Methodology
The AHP is also one of the appropriate statistical method to relate priorities of final choices alternatives in multicriteria decision problems. This involves pair wise comparison of elements to get their relative weights or
importance score. It gives a well structure for decision making which is suitable for both decision making by an
individual or a group of experts.

For eg.
client

3

2

1

2

3

Contractor

4). Dawood et.al (2002) has done a research on decision support system for cost escalation in heavy engineering
industry in the U.K. A well-defined cost escalation methodology for improving management of estimation and
control in the heavy engineering industry was prepared. The author discusses that there are three elements of cost
escalation first the market variations that are dealt by the cost indices of respective countries, second the risk in
the engineering strategy adopted. Lastly the Bias that is dealt with as part of the company by monitoring and
comparing it with other previous projects. The study does not give a firm solution to the problem but suggest the
possible cases of answers buy feeding proper data in to the model[4].
5). Ali Touran & Ramson Lopez in their research named Modeling of cost escalation as a risk factor in
construction projects discussed a computer based model specially to incorporate the effect of cost escalation on
large projects which span for several years .This model considers the precedence relationships between projects
and models the effect of escalation probabilistically [5] a distribution is calculated for the total program cost.
Delay of individual projects for the total over costing of the entire project is done and the uncertainty in the value
of escalation factor for cost indices especially for multiyear projects is done. For this Monti carlo simulation
which is a statistical method is used for obtaining the probable value of cost escalation and overrun.
6). Iyer et.al (2007) carried a study related to understanding time delay dispute in construction contracts. The
author has found several faults and gaps in the regular contract documents which are the real reason for the
arising of disputes. The study focuses on developing a system which will be able to fill these gaps and hence
eliminating disputes. For this the author suggest to create a better training area of contract management to the
professionals by which they can understand the essentials of a healthy contract and this may help proper drafting
of the construction contracts. As disputes will get reduced the projects can be completed successfully on time [6].
7). Tejale et.al (2015) in her research work of analysis of construction project cost overrun by statistical method
makes a point that project overruns due to time and cost results in delay delay during project execution[7].
Various cost overrun factors were found in the study by discussion with experts, interviews and questionnaire
survey. Forty five such factors were obtained in the study and a questionnaire of these factors were prepared and
distributed to various owners and contractors. The statistical method of ‘Relative importance Index’ was used to
get the desired result and proper ranking was done, this fetched the top eleven causes of cost overrun. Material
management, resource planning & management, and proper financial management may be adopted.
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Relative Importance Index (RII)
The Relative importance index method is used to determine the relativity according to importance of factors
causing delay in the construction projects. It has a five point scale involved in it according to which the factors
are ranked. It helps to cross compare the relative importance of factors based on the numerical score given by the
respondents through the questionnaire survey. The importance based rank is given by the following formula:
RII = ∑ W / (A * N) {0 ≤ index ≥ 1}
Where,
W

-

Weightage given to each factor by the respondents and ranges from 1 to 5.

∑W -

Total score assigned to the respective factor by the respondents.

A

-

Highest weight allotted

N

-

No.of respondents involved in the survey.

8). Kaliba et.al (2008) in their research work of cost escalation and schedule delays in road construction projects
in Zambia found various reasons which are not satisfactory for the better performance of the project. Cost
escalation and schedule delays were in existence due to elements like bad weather which resulted in heavy rains
and floods. The scope of work was changed. Other factors such as schedule delays, strikes, local govt. pressure,
technical challenges and inflation were found to be contributing to cost escalation [8].
The study also found that the client organization failed to timely pay the contractor, contract were modified,
drawings underwent changes, staffing problems, labour disputes prevailed. Hence resulting in cost escalation. The
author suggested points for betterment such as proper project timing and scheduling of work, properly defining
the scope of work, proper estimating and costing indirectly proper financing for the success of the project, better
communication & linear staff management, good governance is also necessary.

III. METHODOLOGY
This study is aimed at getting better results to assess and analyze the cost escalation phenomena. The study
inculcate information from various surveys, publication research, literature review, interviews and other research
techniques which will be able to help make responsible decisions during the construction phase of any project.
Further the structural methodology is structured as below.
i. Introduction.
ii. Literature Survey.
iii. Study of the Research topic in detail.
iv. To study the research papers, articles and magazines related to the topic of study.
v. Data collection from the proposed area of study which includes large, medium & small scale construction
projects.
vi. Collection of information with help of a questionnaire from authorities which include owners, project
managers, engineers, contractors.
vii. Analysis of the root causes of cost escalation & overrun with help of mathematical formulae & SPSS
software.
viii. Assessment of cost escalation & overrun by implementation of the result on ongoing projects.

43 | P a g e

Fig 2. Flowchart of Methodology.

IV. CONCLUSION
The review study identified various causes of cost escalation and overrun in today’s construction sector and also
analyzed the impact of each of them respectively on the construction project lifecycle such as labour
productivity. The management team can lessen the duration of existence of the non-excusable delays by
effective management techniques. Escalation can be statistically forecasted up to certain extent and hence we
can get an idea related to it and we can act accordingly. Proper formation of contracts without any gaps in it can
be done by establishment and improving the area of contract management. Computer model developed has
ability to incorporate the effects of escalation and proper output is obtained which is useful to predict the factors
responsible. We can get probable results by the help of the decision support system established for the use of
heavy engineering projects. The use of cost plus contracts should be given importance and the risk should be
sportingly divided between the owners and the contractors.
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ABSTRACT
Turning process is one of the inevitable commonly applied machining operations almost in all the
manufacturing industries which cover verities of operations to bring the configuration of the product to the
desired shape and size. In such machining process the prime objectives are to achieve the concern dimensional
accuracy in the product with the required surface quality is equally important. Surface quality is recognized as
most important resultant parameter. This investigation mainly concerned with the optimisation of machining
parameters to achieve the desired surface quality referring the Cutting speed, tool feed and depth of cut as the
input machining variables while performing turning operations on the E0300 Alloy steel. The methodology
adopted in this attempt is the Differential Search Algorithm linked with the statistical regression relationship
between the parameters as the conditional platform for simulation through MATLAB R2017programming.
Through the processing of simulation the optimised parameter combinations are identified for the surface
roughness and generalized path of results for various combination of input variables also generated.

Key words- E0300, Turning, Regression, Differential Search Algorithm, Optimisation, Minitab,
MATLAB.

I. INTRODUCTION
In the present scenario of manufacturing attaining the right quality of product with reasonable cost and time is
highly needed approach to every manufacturer. The identification of right methodology of operations with right
selection of machining parameters combination for the selected material calls for investigation of the process
through every aspect.

Turning process is the most common applied one with highly automated machining

centres nowadays. Though every care has been taken by machine tool manufacturers and the cutting tool
developers at the time of operation the selection of suitable parameter combination is getting importance in the
product end quality. Out of all resultant parameters on processing, surface finish is being identified as the highly
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important outcome since because the functional property of the product concerned is dependent on this. The
surface finish of any product is mainly associated with the materials properties and process parameters like
machining speed; tool feed rate, depth of cut, tool material and properties etc. In this present investigation the
identification of the level of influence of the cutting variables on the surface finish of the E0300 alloy material
in turning operations is carried out. Differential Search Algorithm is employed for identifying such parameter
combination and the suitability of the algorithm is assessed for further applications. Statistical regression
relationship between the process parameters is chosen as an additional support to get the improved results.

II. RELATED LITERATURE
Alakesh Manna and Sandeep Salodkar [1] have made an attempt in turning of E0300 alloy material and
analysed the outcome of the observation with Dynamic programming and Anova technique. They have
developed a mathematical model for surface roughness height, Ra and proposed for proper selection of the
turning parameters. The developed model can aid directly to evolutes the Ra value under different machining
combination during turning. Wang et al. [2] have conducted experiment, optimized the machining variables with
the aid of the deterministic approach and suggested to choose the cutting conditions economically in single pass
turning operation. Puertas Arbizu and Luis Perez [3] have identified through their experiment that the effect of
the machining input parameters feed rate and the depth of cut as the adverse effect on the surface finish through
employing factorial design. Tekiner and Yesilyurt [4] have examined on the appropriate process parameters in
the turning operations AISI 304 austenitic stainless steels. Muthukrishnan et al. [5] have assessed on the
application of ANN as well as ANOVA analysis for optimization of machining parameters in turning AlSiC
composites and declared that both ANOVA and ANN modeling offer an organized and efficient method on
optimization. Chang [6] declared in their study that the tool geometry too cause for the vibration on the machine
tool during operations related to other parameters. Feng [7] has investigated through the fractional factorial
experimentation method that the machining speed, cutting tool feed rate, the tool geometry and the properties of
the work material have a significant influence on the surface quality of the product. Basavarajappa et al. [8]
have revealed the influence of speed and feed on drilling of hybrid metal matrix composites through Taguchi
techniques through their experimental investigation. Tosun [9] has declared his findings regarding the
application of grey relational analysis to optimise the drilling process parameters for surface roughness and the
burr height is introduced. That attempt particularly notified for grey relational analysis approach successful
application to other operations in which presentation is resolute by several parameters at many quality requests.
Yang JL & Chen JC [10] have stated that the surface roughness, R a can be presented through the mathematical
relationship.
In this attempt the analysis and forecasting on the optimized parametric combination is carried out through
Differential Search Algorithm by MATLAB programming. Based on the fitness of the regression equation
developed in Minitab, as a new approach of feeding the regression equation relationship as input instead of
random approach is done and the optimised parameters combinations are identified with the tuned results.
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III. EXPERIMENTAL PLAN AND OBSERVED DATA
E0300 alloy steel was selected as work-piece material and experiment conducted in the Kirloskar Centre Lathe.
The cutting tool used for this process was PVD coated with an identical thin coating (Ti Al and Si) N imparted
via a low voltage arch process of specification DNMG15608EF, grade 8030 (nose radius 0.8mm) single point
cutting tool.
Table 3.1 Input machining parameters level selection
Turning parameters

Units

Level 1

Level 2

Level 3

Cutting Speed

(m / min)

40

100

160

Feed

(mm / rev)

0.16

0.32

0.48

Depth of cut

(mm)

0.50

0.75

1.0

The input parameters are cutting speed (m / min), feed (mm / rev), and depth of cut (mm) where the output
parameter chosen for investigation was the surface quality. Three levels of input parameters selection was
mentioned in the Table 3.1. The surface quality of the machined surface was measured at three different
positions through the TSK Surfcom 130A, surface texture measuring instrument and the average value was
taken for investigation. Then arrived observed experimental data are mentioned in the Table 3.2
Table 3.2 Experimental observed data set
Ex.

Cutting Speed

Feed Rate

Depth of Cut

Average surface

No.

( m/min)

( mm/ rev)

( mm)

roughness (Ra), μm

1

40

0.16

0.50

1.93

2

40

0.16

0.75

2.83

3

40

0.16

1.00

2.62

4

40

0.32

0.50

1.86

5

40

0.32

0.75

3.11

6

40

0.32

1.00

2.99

7

40

0.48

0.50

2.36

8

40

0.48

0.75

3.19

9

40

0.48

1.00

3.73

10

100

0.16

0.50

2.06

11

100

0.16

0.75

2.07

12

100

0.16

1.00

1.83

13

100

0.32

0.50

2.11

14

100

0.32

0.75

2.39

15

100

0.32

1.00

2.04

16

100

0.48

0.50

2.49

17

100

0.48

0.75

2.70

18

100

0.48

1.00

2.68

19

160

0.16

0.50

1.10
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20

160

0.16

0.75

1.13

21

160

0.16

1.00

1.62

22

160

0.32

0.50

1.65

23

160

0.32

0.75

1.40

24

160

0.32

1.00

1.88

25

160

0.48

0.50

2.93

26

160

0.48

0.75

1.73

27

160

0.48

1.00

2.19

IV. MATHEMATICAL MODELLING
With the Minitab17 software the influence of the input machining parameters (speed, feed and depth of cut) on
the output parameter (surface roughness) are analysed by statistical regression relationship. The second order
regression relationship between the variables shows higher level significance than the first order regression
through the values of the R – sq. Both the first and second order statistical values of R-sq can be viewed from
the Table 4.1.
Table 4.1 Regression model comparison for surface roughness

Parameter
Df

Regression
1st order

S
0.373373

R-sq
70.32%

R-sq(adj)
66.45%

R-sq(pred)
56.88%

Durbin - Watson
2.40514

2nd order

0.354473

80.23%

69.76%

41.89%

2.36162

The second order regression equations through the Minitab17 for the surface roughness parameter in terms of
input parameter combination are
Surface roughness = (0.60) + (0.0034*Cutting speed) – (1.58*Feed Rate) + (3.93*doc) – (0.000008*Cutting
speed^2) + (5.06*Feed Rate^2) – (0.92* doc ^2) + (0.0095*Cutting speed*Feed Rate) – (0.33*Feed Rate* doc)
– (0.01767*Cutting speed* doc) (4.1)

Figure 4.1 Residual plots of surface roughness
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The residual plots through Minitab analysis for the surface roughness are depicted in Figure 4.1. Through
performing the best subset regression analysis the parameter depth of cut registered the higher level influence on
the surface roughness. The second level of influence on the surface roughness is given by speed comparing to
feed rate.

V. OPTIMISATION METHODOLOGY
Optimization of the parameters in the present investigation is carried out with the application of Differential
Search Algorithm. Forecasting of the optimized Surface roughness in the turning process on the E0300
specimen was carried out by way of taking the prime objective as minimum surface roughness as the result. To
analyze the influence of the cutting speed and the feed on the surface roughness through DSA, MATLAB
R2017 platform with the Elman Back Propagation approach is applied. The number of iterations initiated for
this simulation is 50000 turns. The suitability of the DAS methodology is assessed through the accuracy level in
computation which is from the error rate as the indicator. Figure 5.1 shows the progress of the training data in
MATLAB.

Figure 5.1 Data training progress of 50000 iterations

The accuracy level of the DSA was 5.28 x 10

-5

while computation was effected by taking the experimental

observed output parameter values as the input to the programme. Later the regression relationship is added in
the programme instead of taking random selection of input parameters combination and the accuracy level is
noticed as 3.64 x 10

-5

which indicated the improvement in the simulation. Finally the regression values

calculated through the programme referring to the input parameter combination fed in the programme and
processed. The result recorded was 2.31 x 10

-5

error value. After confirming the steady improvement stage by

stage in computation, in order to draw a smooth path of the process outcomes the parameters selected was sub
divided with the step value 10 m / min in speed, 0.004 step value in feed and 0.10 mm step value in depth of cut.
The computed results of the surface roughness through this approach for all combination of the parameter input
given to the programme are listed in the Table 5.1 to Table 5.5.
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Table 5.1 Ra for the speed 40 m /min Vs all combination of feed and depth of cut
Speed 40 m / min
DOC

Feed 0.16

Feed 0.20

Feed 0.24

Feed 0.28

Feed 0.32

Feed 0.36

Feed 0.40

Feed 0.44

Feed 0.48

0.50

1.90

2.03

2.07

2.12

2.03

2.27

2.37

2.48

2.89

0.60

2.23

2.50

2.28

2.33

2.39

2.47

2.58

2.69

3.23

0.70

2.26

2.31

2.47

2.52

2.59

2.67

2.62

2.91

3.11

0.80

2.61

2.87

2.65

2.69

2.76

2.84

2.93

3.42

3.32

0.90

2.45

2.78

2.81

2.85

2.92

3.14

3.29

3.45

3.58

1.00

2.90

2.80

3.01

3.01

2.90

3.05

3.14

3.17

3.19

Table 5.2 Ra for the speed 50 m /min Vs all combination of feed and depth of cut
Speed 50 m / min
DOC

Feed 0.16

Feed 0.20

Feed 0.24

Feed 0.28

Feed 0.32

Feed 0.36

Feed 0.40

Feed 0.44

Feed 0.48

0.50

1.97

1.99

2.03

2.08

2.04

2.55

2.34

2.79

2.82

0.60

2.48

2.19

2.22

2.28

2.34

2.43

2.53

2.65

3.15

0.70

2.46

2.36

2.40

2.45

2.52

2.60

2.52

2.79

2.98

0.80

2.43

2.52

2.56

2.61

2.67

2.76

2.86

3.38

3.28

0.90

2.65

2.67

2.70

2.75

2.78

2.99

3.13

3.28

3.42

1.00

3.12

2.88

2.96

2.90

2.85

3.01

3.11

3.15

3.15

Table 5.3 Ra for the speed 60 m /min Vs all combination of feed and depth of cut
Speed 60 m / min
DOC

Feed 0.16

Feed 0.20

Feed 0.24

Feed 0.28

Feed 0.32

Feed 0.36

Feed 0.40

Feed 0.44

Feed 0.48

0.50

1.92

1.95

1.98

2.04

1.98

2.49

2.32

2.75

2.77

0.60

2.41

2.12

2.16

2.22

2.30

2.39

2.49

2.61

3.05

0.70

2.31

2.29

2.33

2.38

2.45

2.54

2.44

2.68

2.87

0.80

2.44

2.43

2.47

2.52

2.59

2.68

2.78

3.32

3.23

0.90

2.53

2.55

2.59

2.64

2.67

2.87

2.99

3.12

3.26

1.00

2.64

2.84

2.90

2.83

2.81

2.96

3.07

3.12

3.12

Table 5.4 Ra for the speed 140 m /min Vs all combination of feed and depth of cut
Speed 140 m / min
DOC

Feed 0.16

Feed 0.20

Feed 0.24

Feed 0.28

Feed 0.32

Feed 0.36

Feed 0.40

Feed 0.44

Feed 0.48

0.50

1.48

1.53

1.61

1.69

1.69

1.92

2.06

2.21

2.59

0.60

1.40

1.57

1.65

1.73

1.84

1.95

2.10

2.03

2.41

0.70

1.64

1.59

1.66

1.75

1.85

1.77

1.95

2.05

2.12

0.80

1.54

1.59

1.66

1.75

1.85

1.96

2.29

2.33

2.37
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0.90

1.52

1.58

1.64

1.47

1.83

1.94

2.07

2.41

2.37

1.00

1.49

1.54

1.61

1.69

1.79

2.14

2.19

2.30

2.42

Table 5.5 Ra for the speed 160 m /min Vs all combination of feed and depth of cut
Speed 160 m /min
DOC

Feed 0.16

Feed 0.20

Feed 0.24

Feed 0.28

Feed 0.32

Feed 0.36

Feed 0.40

Feed 0.44

Feed 0.48

0.50

1.35

1.41

1.50

1.59

1.69

1.83

1.98

2.14

2.54

0.60

1.35

1.42

1.49

1.59

1.70

1.97

1.84

1.83

2.31

0.70

1.49

1.40

1.48

1.57

1.68

1.69

1.85

1.93

1.99

0.80

1.31

1.37

1.44

1.54

1.64

1.96

1.99

2.07

2.15

0.90

1.26

1.31

1.39

1.44

1.59

1.71

1.85

2.26

2.21

1.00

1.19

1.25

1.32

1.41

1.51

1.86

1.90

2.02

2.17

The scatter plots generated through the Minitab for the above results are shown in the following Figures 5.2 to
5.6

Figure 5.2 Surface roughness plots for the speed 40 m / min

Figure 5.3 Surface roughness plots for the speed 50 m / min
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Figure 5.4 Surface roughness plots for the speed 60 m / min

Figure 5.5 Surface roughness plots for the speed 140 m / min

Figure 5.6 Surface roughness plots for the speed 160 m / min

VI. RESULTS AND CONCLUSION
Turning experiment conducted on the E0300 alloy material. Cutting Speed (m / min), Feed (mm / rev), depth of
cut (mm) are taken as input variables and the Surface roughness (µm) is taken as output variable for
investigation. As the 2nd order regression relationship between the input , output variables are significant
statistically it was taken as the input for the programme. DSA was employed in MATLAB platform towards
optimizing. On replacing with the random process with regression relationship, feeding the regression computed
values as input the accuracy level in computation is tune to the finest level for the set of values. By selecting the
equal interval values the computation is performed and graphs are plotted with the Minitab software. Depth of
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cut registered the higher level influence on the surface roughness. The second level of influence on the surface
roughness is given by speed which subsequently followed by tool feed rate.
The optimum value of Surface roughness Ra is 1.60 μm for the speed 160 m / min, with 0.60 mm / rev feed, 1.0
mm depth of cut combination. The plotted graphs generated for the reference to the processing manufacturers,
with respect to the end product quality requirement. Further subdivision of input parameters may give further
more smooth curves which will be useful to the processing industry. Nominating the regression values and the
regression relationship as the input boundary conditions to the programme to be taken care of based on the
statistical significance.
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ABSTRACT
Composite materials are becoming increasingly important in a wide range of fields and are replacing many
traditional engineering materials. Producing the parts with the FRP materials into this desired dimensional
accuracy, surface quality is the prime challenge in the manufacturing operations. At the same time unlike the
metals FRP composites are facing the delamination problems as an added issue. With the aim of achieving the
minimum delamination and desired dimensional accuracy which are influenced by the machining parameters
are considered for the analysis in this attempt through DSA optimisation technique in the MATLAB
programming. The values of the experimental observation while drilling the sandwich composite laminates of
different fibre volume ratios are the base for this investigational study. 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.

Keywords- Sandwich fibre composite laminates, Drilling, Regression, Differential Search
Algorithm, hybridization, Optimisation, Minitab, MATLAB.

I. INTRODUCTION
The quality of the products being manufactured acting with the main accountability in the current scenario in
terms functional aspect as well as the life of the product with consistent performance. At time of manufacturing
it is very essential to control the quality parameters regarding all attributes of the product concern within the
acceptable range in order to fulfill the end usage. In this context, the quality of the surface getting the attention
of the manufacturers since a superior quality machined surface certainly enhances the properties like life of
creep failures and the strength resistance to corrosion,. In addition to that the surface quality influences over the
operational attributes, like friction, wear, light reflection, ability to function with the lubricant concern applied
and surface protection coating etc. During machining processes several factors are impending into the process
which in turn create impacts on the surface quality outcome either individual or in combination. The physical,
chemical and mechanical properties of the material being processed, the tool material properties and
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characteristics, machine tool capacity and rigidness and the process settings which include the depth of cut, feed
rate of the tool, and spindle speed along with the tool geometry, usage of coolant and its properties etc. Though
it is cumbersome to take the complete factors under the control while processing, to the maximum extent
possible attempts are being practiced through proper selection of machining parameters which import high
influence on the end product surface quality. Application of optimisation techniques is the commonly accepted
and exercised approach in these aspects. With this objective and clear understanding of the specific effects of
machining parameters in various machining operations, many researchers are using both the traditional and
nontraditional optimization techniques to resolve the issues.

II. LITERATURE REVIEW
Isik and Kentli [1] have declared through an approach in turning process of GFRP composites while employing
the cemented carbide tool as the cutting tool. Depth of cut, cutting speed and feed rate were the three machining
input parameters selected to investigate and minimize the tangential and feed force. The technique adopted was
the Weighting techniques with the idea of bringing all the objective functions jointly with applying different
coefficients for each. The conclusion was that the proposed technique focused by more economically present to
predict the effect of different influential blend of parameters. Radhakrishnan and Uday Nandan [2] developed a
practical association among machining parameters like cutting speed, feed rate and depth of cut to the
machining force in an end milling operation. They came out with the conclusion by using both multiple
regressions and neural network modeling. Regression model was employed to fit the experimental data after
filtering the abnormal data points, subsequently analysis carried out through using neural networks to capitulate
a final model. While the purpose of developing and optimizing a surface roughness model for machining
processes, it is highly inevitable to recognize the present condition of exertion in these aspects [3].Emel Kuram
et al [4] have applied the Taguchi based grey relational analysis for multi-objective optimization in micromilling process parameters. Manna and Bhattacharyya [5] have conducted an investigation on the machinability
of Al/SiC-MMC in turning process. The objective of the investigation reveals that the impact of machining
parameters like cutting speed, feed and depth of cut on the cutting force and surface finish criteria were
identified for the investigation. Palanisamy et al [7] conducted the study about the impact of cutting speed, feed
and depth of cut on the cutting tool wear. Regression mathematical modeling and Artificial Neural Network
(ANN) are the two modeling techniques they employed in their study towards predicting the tool wear. They
have trained the Artificial Neural Network (ANN) with feed forward back propagation for prediction of the tool
wear. Optimizations as well as process modeling are two parallel important criteria in manufacturing in which
such manufacturing processes are entangled through a variety of vigorously interacting process variables.
Surface finish is one among such important factors of machining outcome to predict the concert of any
machining operation.
In this attempt, the consequences of such main parameters cutting speed, tool feed rate on the work
material towards the hole diameter damage factor is analysed and optimization of input machining parameters is
carried out. Differential Search Algorithm (with the feed of Regression relationship) is employed in MATLAB
for the optimisation.
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III. EXPERIMENT DETAILS
Drilling experiment conducted on the sandwich composite laminates which was made by hand layup method by
Naveen et al [6] to assess the performance of the operations and outcome (damages on the hole produced). They
have conducted experiment on three different Four-layered unidirectional glass, hemp and sandwich fiber
composite laminates with three different fibre volume fraction and investigated the delamination effect on the
produced hole. Cutting speed and tool feed are taken as input machining variables and diameter damage factor
as the outcome parameter for the investigation. The dimension of the specimen were 100 mm x 50 mm x 3 mm
with 10, 20, 30 % volume fractions. The drilled holes were observed using dye penetrate test to measure the
diameter of the hole outcome. The damaged factor of the hole diameter calculated with the relationship D max / D;
where D max is the maximum hole diameter observed, D is the standard hole diameter. The parameter selection
in three levels is shown in the Table 3.1 and data obtained through the experiment is mentioned in the Table 3.2
Table 3.1 Parameter selection
Turning parameters
Cutting speed(m/min)

Level 1
40

Level 2
60

Level 3
80

Feed (mm /min)

0.1

0.2

0.3

Table 3.2 Experimental result (Drill hole damage factor)
Volume Fraction of sandwich fibers
Exp

Cutting Speed

Feed

10%

20%

30%

DF1

DF2

DF3

1

40

0.1

1.004

1.007

1.008

2

40

0.2

1.005

1.012

1.017

3

40

0.3

1.008

1.021

1.033

4

40

0.5

1.035

1.038

1.040

5

60

0.1

1.003

1.005

1.007

6

60

0.2

1.004

1.012

1.015

7

60

0.3

1.010

1.020

1.025

8

60

0.5

1.028

1.025

1.030

9

80

0.1

1.002

1.003

1.003

10

80

0.2

1.003

1.007

1.010

11

80

0.3

1.008

1.015

1.018

12

80

0.5

1.025

1.023

1.029

Where Cs represents the cutting speed, F represents the feed and DF 1, DF2, DF3 represents the drill hole damage
factor of 10% , 20 % and 30 % fibre volume fraction specimen.

IV. MATHEMATICAL MODELLING
Regression analysis was carried out in the Minitab 17 software. In the statistical Fit regression model to the
responses of the drill hole damage factor with the continuous cutting speed, feed as continuous predictors of
order 2 interactions are taken. With the 95 % confidence level of two sided confidence level interval for the
second order regression analysis of DF1, DF2, DF3 Vs Cs, F, and the model summary is noted in Table 4.1.
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Table 4.1 Regression Analysis: DF1, DF2, DF3 Vs Cs, F
Parameter

Regression

S

R-sq

R-sq(adj)

R-sq(pred)

Durbin - Watson

DF1 (10%

First order

0.0043062

88.27%

85.66%

76.65%

2.07339

fibre)

Second order

0.0028637

95.06%

90.95%

86.77%

3.41239

DF2 (20%

First order

0.0028898

93.40%

91.93%

85.59%

2.31496

fibre)

Second order

0.0020381

97.88%

96.11%

93.83%

3.41098

DF3 (30%

First order

0.0035779

92.38%

90.69%

86.77%

2.19745

fibre)

Second order

0.0013609

99.21%

98.55%

97.85%

3.14374

It reveals that the R-sq value as along with the R-Sq (adj) and R-Sq (pred) values as close, for the second order
relation which is significant statistically. The coefficient of variables is taken and the Regression Equations
framed for all the three DF1, DF2, DF3 as follows through the Minitab software.
DF1

=

(0.9977)

– (0.000139*Speed)

+ (0.1107*Feed)

+ (0.000001*Speed^2)

– (0.0530*Feed^2)

–

(0.000336*Speed*Feed)
DF2

=

(1.0064)

– (0.000224*Speed)

+ (0.0877*Feed)

+ (0.000001*Speed^2)

– (0.0462*Feed^2)

+ (0.000086*Speed*Feed)
DF3

=

(1.01472)

– (0.000544*Speed)

+ (0.1249*Feed)

+ (0.000003*Speed^2)

– (0.0803*Feed^2)

–

(0.000114*Speed*Feed)
The equations reveal that the feed rate F is highly influencing parameter on the Drill hole damage factors than
the speed.

V. PARAMETRIC OPTIMIZATION
In this approach, MATLAB (R2014a) software with Elman Back Propagation is used for coding Differential
Search algorithm. The algorithm is coded to the execution in the Gradient Descent with Momentum & Adaptive
Learning. The performance indicator is the mean square error. Based on the objectives, the coding was
developed towards optimization, i.e. surface roughness to the minimum value as the objective functions.
Initially the simulation is trained for 50000 iterations. Mean squared error in computation is found as 8.91 x 10 5

. The regression relationship equations generated by the Minitab is fed into the programme for the closeness in

resulting the simulation and 14.1 % improvement in error reduction is noticed. With this the values for the
periodical interval between the parameter selection is taken for further evaluating the values of the hole diameter
damage level. The step up value for such computation is chosen as (40:5:80) for the speed parameter and
(0.1:0.02:0.3) for the feed parameters. Figure 5.1 shows the MATLAB menu of 50000 iterations on progress.
The computed values through this hybrid approach are given in the Table 5.2.
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Figure 5.1 Matlab Menu of 50000 iterations

Table 5.1 Computed values of DF1, DF2, DF3 Vs F for speed 40, and 45 m / min

Feed
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30

DF1
1.004
1.006
1.006
1.008
1.007
1.010
1.012
1.013
1.017
1.018
1.021

Speed 40 m / min
DF2
DF3
1.008
1.009
1.011
1.019
1.018
1.028
1.026
1.023
1.019
1.018
1.014
1.018
1.011
1.019
1.025
1.020
1.034
1.021
1.024
1.022
1.016
1.023

DF1
1.008
1.009
1.009
1.009
1.011
1.012
1.014
1.016
1.017
1.019
1.020

Speed 45 m / min
DF2
DF3
1.007
1.010
1.021
1.014
1.029
1.020
1.024
1.022
1.014
1.020
1.010
1.019
1.019
1.019
1.031
1.020
1.028
1.020
1.017
1.021
1.013
1.022

Table 5.2 Computed values of DF1, DF2, DF3 Vs F for speed 50, and 55 m / min

Feed
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30

DF1
1.008
1.008
1.008
1.008
1.010
1.011
1.013
1.015
1.016
1.018
1.019

Speed 50 m / min
DF2
DF3
1.011
1.010
1.023
1.014
1.027
1.020
1.020
1.022
1.013
1.020
1.009
1.018
1.021
1.018
1.030
1.019
1.026
1.020
1.015
1.020
1.013
1.021

DF1
1.007
1.007
1.007
1.007
1.009
1.010
1.012
1.014
1.015
1.017
1.019

Speed 55 m / min
DF2
DF3
1.011
1.009
1.023
1.014
1.025
1.021
1.020
1.022
1.013
1.019
1.010
1.017
1.019
1.017
1.028
1.018
1.026
1.019
1.016
1.020
1.013
1.020
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Table 5.3 Computed values of DF1, DF2, DF3 Vs F for speed 60, and 65 m / min
Feed

Speed 60 m / min

Speed 65 m / min

DF1

DF2

DF3

DF1

DF2

DF3

0.10

1.006

1.009

1.008

1.005

1.006

1.007

0.12

1.006

1.022

1.014

1.005

1.021

1.014

0.14

1.006

1.024

1.021

1.005

1.022

1.022

0.16

1.006

1.020

1.023

1.005

1.020

1.023

0.18

1.008

1.012

1.019

1.007

1.013

1.018

0.20

1.009

1.010

1.016

1.008

1.011

1.015

0.22

1.011

1.016

1.017

1.009

1.013

1.016

0.24

1.013

1.024

1.018

1.012

1.021

1.017

0.26

1.014

1.025

1.019

1.013

1.024

1.018

0.28

1.016

1.018

1.019

1.015

1.021

1.018

0.30

1.018

1.014

1.020

1.017

1.015

1.019

Table 5.4 Computed values of DF1, DF2, DF3 Vs F for speed 70, and 80 m / min
Feed

Speed 70 m / min

Speed 80 m / min

DF1

DF2

DF3

DF1

DF2

DF3

0.10

1.004

1.005

1.007

1.001

1.007

1.023

0.12

1.004

1.018

1.014

1.002

1.012

1.023

0.14

1.004

1.019

1.023

1.002

1.014

1.023

0.16

1.004

1.019

1.023

1.003

1.015

1.023

0.18

1.006

1.015

1.018

1.004

1.016

1.023

0.20

1.007

1.013

1.014

1.005

1.016

1.023

0.22

1.008

1.013

1.015

1.007

1.016

1.023

0.24

1.010

1.018

1.016

1.008

1.016

1.024

0.26

1.012

1.021

1.017

1.009

1.017

1.024

0.28

1.014

1.022

1.018

1.011

1.018

1.024

0.30

1.015

1.018

1.018

1.013

1.019

1.028

The graphical plots for various combinations of speed, feed and depth of cut are depicted in the Figures
5.2 to 5.7
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Figure 5.2 DF1, DF2, DF3 Vs F for Speed 40 m / min

Figure 5.3 DF1, DF2, DF3 Vs F for Speed 45 m /min

Figure 5.4 DF1, DF2, DF3 Vs F for Speed 50 m /min
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Figure 5.5 DF1, DF2, DF3 Vs F for Speed 55 m /min

Figure 5.6 DF1, DF2, DF3 Vs F for Speed 70 m /min

Figure 5.7 DF1, DF2, DF3 Vs F for Speed 80 m /min
The optimal value of the hole diameter damage factor for each clause of fibre volume fraction is shown
in the Table 5. 5.
Table 5.5 Optimal value of the hole diameter damage factor
Fibre Volume fraction

Speed

Feed

DF values

10 %

80

0.10

1.001

20 %

70

0.10

1.005

30 %

80

0.10

1.005
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VI. RESULTS AND CONCLUSIONS
In this attempt of optimizing the process parameters towards the hole diameter damage factor in drilling
operations on the sandwich fibre composite laminates is simulated by applying Differential Search Algorithm in
the MATLAB programming. From the regression analysis it is evident that the feed parameter of the tool is
showing high level influence on the hole diameter damage factor over the other parameter (speed). Scatter plots
presented through the Minitab for the various combinations of input machining parameter values will be useful
for the manufacturer concern in the selection of machining parameter combination with reference to the required
product quality. Similar attempt may be done for other material processing operations also with other
optimization algorithms in order to identify the optimised machining conditions which will support the
machining operations.
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ABSTRACT
ASTM 48 Grey cast iron is being used to produce casting parts with low or middle duty or load, such as various
stove parts, gas burners, boiler parts, protective cover, hand wheel, brackets, base plate, crane balls, counter
weight, handle, machine base, cases, bearing support, workbench, belt pulley, pump body, valve body, pipe
fittings, flywheel etc. The material removal rates in the machining operations are one of the major deciding
factors addressing to the volume production. To meet out the demand maximizing the MRR is essential. This
investigation involves in optimising the MRR of turning operations on ASTM 48 Grey cast iron with the
application of two optimization algorithms Genetic Algorithm and Particle Swarm optimisation. Based on the
assessment of performance of the algorithms the outcome of the second best algorithm is taken as a input (feed)
to the better performed algorithm as a hybridization approach. Machining speed, feed, depth of cut and material
removal rate are chosen as the process parameters. Regression equation modeling, analysis and optimization
algorithms are used to recognize the parametric influence and optimization.

Key words- ASTM 48 Grey cast iron, Turning, Regression, Genetic Algorithm, Particle swarm
optimisation, hybridization, Optimisation, Minitab, MATLAB.

I. INTRODUCTION
In the current state of affairs of manufacturing industries are starving towards improving productivity with
reasonable cost in the right time without compromising the quality attributes. Attaining the higher productivity
is based on the rate of material being removed from the material stock during machining operations with
minimum time. For this turning process are the most commonly employed operations. Improved amount of
material removal rate is highly depending on the right selection of process parameters for which the
optimisation methodology is being used by all. Traditional and nontraditional optimisation techniques are
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available in plenty and the application part of optimisation techniques is carefully done in order to identify the
algorithms which support to reach the optimum solutions to the issues by taking care of all related attributes.
This study mainly focused towards the maximization of MRR during machining operations. Genetic algorithm
and Particle swarm optimisation algorithms are chosen to apply in this aspect and the convergence of each
algorithm is observed. Thereby hybridization of algorithms is effected to get the most tuned results. Machining
speed, feed, depth of cut are the input parameters considered and material removal rate is chosen as the outcome
process parameters.
Kaymakci et al [1] developed one unique cutting mechanics model to access and forecast the cutting forces in
milling, boring, turning and drilling operations towards ensuring the product end quality. That particular
operation models join all the material properties, tool geometry, cutting mechanics, process kinematics and
structural dynamics together and are applied to envisage force, torque, power in metal cutting operations. AbouEl-Hossein et al [2] have industrialized about the impact of speed; feed rate; radial and axial depth of cut on the
cutting force which in turn reflects on the quality by developing first and second order models to predict the
cutting force created in the end milling operation of the material AISI P20 tool steel. Srikanth and Kamala [3]
have suggested and applied a unique real coded genetic algorithm (RCGA) to sentence the optimal machining
parameters through the explanations about the various issues of RCGA along with its advantages over the
existing model of binary coded genetic algorithm (BCGA). Maciej Grzenda et al [4] have conducted experiment
and finally suggested a roughness prediction model through a hybrid algorithm which was the combination of
Genetic Algorithm and Neural Networks in high-torque face milling operations. Azlan Mohd Zain et al [5] have
applied the Genetic Algorithm (GA) to optimize the machining conditions in view of minimizing the surface
roughness in end milling operation. The optimal consequence of the tool radial rake angle in combination with
speed and feed rate cutting conditions over the influence on the surface roughness was the main objective of the
study. With reference to the real machining data, the authors developed a best regression model to devise the
fitness function of the GA. The outcome of the analysis was that the GA technique is capable of estimating the
optimal machining conditions that converges with the minimum surface roughness value.
Babu [6] had applied the Adaptive Genetic Algorithm and Simulated Annealing Algorithm for optimization of
grinding parameters. The outcome of the attempt was that, AGA, SAA, PSO and MA were applied to solve the
bench marked problems found in the literature and these were found outperforming some other algorithms in
terms of minimization of multi objective in the selected grinding operation. The results obtained were compared
and the best optimization technique for the particular machining operation was identified. Saravanan et al [7]
have done a revolutionary approach by applying the techniques of optimization for cutting parameters during
continuous finished profile machining using non-traditional techniques. About six non-traditional algorithms,
the GA, SAA, TS, MA, ACO and the PSO had been employed to resolve this problem. The results obtained
from GA, SA, TS, ACO, MA and PSO were compared for various profiles. Also, a comprehensive user friendly
software package had been developed to input the profile interactively and to obtain the optimal parameters
using all six algorithms. Noorul Haq et al [8] used particle swarm optimization algorithm (PSO) for optimal
machining allocation. The objective was to obtain optimum tolerances of the individual components for the
minimum cost of manufacturing. The result obtained by PSO was compared with geometric programming (GP)
and genetic algorithm and the performance of the result were analyzed.
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In this study the analysis and forecasting on the optimized parametric combination is carried out through the
designated Genetic Algorithm and particle swarm optimization coded in MATLAB programming. Referring to
the performance in computation as a new move feeding the outcome value of the second ranked algorithm as the
input values to the first ranked algorithm by direct hybridization and the optimised parameters combinations are
identified with the tuned results through the simulation.

II. EXPERIMENTAL PLAN AND OBSERVED DATA
For the investigation of the material removal rate on the material ASTM 48 Grey cast iron while machining in a
conventional lathe machine with the high speed steel as the cutting tool material the experiments was performed
by [9] Md. Maksudul Islam et al. The basic chemical composition of the specimen material is specified in Table
2.1 followed by the important mechanical properties
Table 2.1 Basic chemical composition of ASTM 48 Grey cast iron
Component
Carbon

Quantity
3.2 to 3.5 %

Silicon

1.8 to 2.4 %

Magnesium

0.5 to 0.9 %

Fe

Balanced

The tensile strength of class 20 is Min. 150 Mpa; the hardness range is 150 to 200 HB which has good casting
property, shock absorption, wear-resisting property and machining performance. The machining input cutting
variables are cutting speed, feed rate and depth of cut with three levels as mentioned in Table 2.2. L 27 array was
taken for the experiment conducted and the Material removal rate was considered as outcome variables. The
machining processes were carried out as dry machining process and subsequently the responses with reference
to each observation were arranged in Table 2.2. Then arrived observed experimental data [9] are mentioned in
the Table 2.3
Table 2.2 Input machining parameters level selection
Turning parameters
Cutting Speed
Feed
Depth of cut

Units
(rpm)

Level 1
112

Level 2
0.125

Level 3
0.25

(mm / rev)

175

0.138

0.30

(mm)

280

0.153

0.35

Table 2.3 Experimental observed data set
Ex.

Cutting Speed

Feed Rate

Depth of Cut

Material removal rate

No.

( rpm)

( mm/ rev)

( mm)

(mm3 / sec)

1

112

0.125

0.25

3.38

2

112

0.138

0.30

4.01

3

112

0.153

0.35

4.55

4

112

0.125

0.25

3.31

5

112

0.138

0.30

3.93
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6

112

0.153

0.35

4.45

7

112

0.125

0.25

3.23

8

112

0.138

0.30

3.82

9

112

0.153

0.35

4.32

10

175

0.125

0.25

4.59

11

175

0.138

0.30

5.48

12

175

0.153

0.35

6.14

13

175

0.125

0.25

4.72

14

175

0.138

0.30

5.59

15

175

0.153

0.35

6.28

16

175

0.125

0.25

4.78

17

175

0.138

0.30

5.69

18

175

0.153

0.35

6.36

19

280

0.125

0.25

5.3

20

280

0.138

0.30

6.31

21

280

0.153

0.35

7.02

22

280

0.125

0.25

5.32

23

280

0.138

0.30

6.31

24

280

0.153

0.35

7.03

25

280

0.125

0.25

5.46

26

280

0.138

0.30

6.45

27

280

0.153

0.35

7.09

IV. MATHEMATICAL MODELLING
With the Minitab17 software, the influences of the input machining parameters (speed, feed and depth of cut) on
the output parameter (material removal rate) are analysed by statistical regression relationship. The second order
regression relationship between the variables shows higher level significance than the first order regression
through the values of the R – sq. Both the first and second order statistical values of R-sq can be viewed from
the Table 4.1.
Table 3.1 Regression model comparison for surface roughness

Parameter
MRR

Regression

S

R-sq

R-sq(adj)

R-sq(pred)

Durbin - Watson

First order

0.39688

90.06%

88.76%

86.76%

0.62616

Second order

0.100509

99.45%

99.28%

99.03%

0.66992

The second order regression equations through the Minitab17 for the material removal rate in terms of input
parameter combination are
MRR = - (4.55) + (0.0822*Speed) + (13*feed) + (5.1*Doc) – (0.000112*Speed^2) – (0.614*Speed*feed)
+ (0.203*Speed*Doc)
(3.1)
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Figure 3.1 Residual plots of material removal rate

The residual plots through Minitab analysis for the surface roughness are depicted in Figure 3.1. The best subset
regression analysis reveals that the speed is the major influencing factor which contributes 63.5 % ; the
parameter depth of cut registered next level influence with 26.4 % whereas the feed rate exhibits very little
amount of influence on the MRR.

IV. PARAMETRIC OPTIMISATION
Sentencing a choice with a good number of cost effective or uppermost attainable presentations under the given
constraints is by maximizing preferred factors and minimizing undesired ones. Process optimization is the order
of adjusting a process so as to optimize a number of particular groups of parameters devoid of violating some
constraint. The most common goals are minimizing cost and maximizing throughput and effectiveness. This is
one of the major quantitative gears in industrial decision making.
With the support of programming in the MATLAB R2017 software, an attempt is made in this paper for
forecasting of the outcome variable referring to the input process variables with the optimization algorithms
namely, Genetic Algorithm and Particle swarm Optimization. Forecasting of the optimized material removal
rate in the turning process on the ASTM 48 grey cast iron specimen was performed on the primary objective as
maximizing the outcome. To analyze the influence of the cutting speed and the feed on the MRR through
MATLAB R2017 platform with the Elman Back Propagation approach is applied. The number of iterations
initiated for this simulation is 50000 turns. The suitability of the both the employed algorithms are assessed
through the accuracy level in computation which is in the form mean squared error occurred rate as the
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indicator. Figure 4.1 shows the progress of the training data in MATLAB. The accuracy level of the
computation is mentioned in the Table 4.1.

Figure 4.1 Data training progress of 50000 iterations
Table 4.1 Mean squared error value comparison
Algorithm

Mean squared error

Ranking

GA

0.01138

1

PSO

0.02635

2

Genetic algorithm converges with the minimum value of mean squared error than the PSO algorithm in this
case. As the novel attempt is made by feeding the values off the PSO outcome as the input reference values to
GA and the performance of the simulation is evaluated. The value of the mean squared error was noticed as
0.00849, i.e. around 23.4 % improvement is noticed. The new approach of hybridization with regression
equations as condition for simulation and regression calculated values replacing the experimental values are
shown in the Fig. 4.2
Input parameters
Cutting Speed, Feed,
Depth of cut
Regression
equation
formulation and
compiling output
parameter
values
Optimization
through
GA and PSO
Ranking the
two
optimization
method based
on MSEthe
Allotting
second ranked
PSO output as
input to the first
ranked GA

Confirming for
improved
performance of
the hybrid
method
Hybridization
of Regression
equations in
the Programme
and evaluate
performance
Feed
Regression
compiled
values as
input
Simulatio
n of
results
with the
Optimized
hybrid
results
on
method
Output
parameters

Figure 4.2 Block diagram of Hybridization
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In order to pave a smooth curve with closer interval values of the process outcomes, the parameters selected was
sub divided with the step value 16.8 rpm in speed, 0.0112 step value in feed and 0.01 mm step value in depth of
cut. The computed results of the MRR through this PSO feed GA approach for all combination of the parameter
input given to the programme are listed in the Table 4.2 to Table 4.4.
Table 4.2 MRR for the speed 112, 128.8 rpm Vs all combination of feed and depth of cut
DOC
0.25
0.26
0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35

Speed 112 rpm
Feed 0.125,
0.1362,
3.239
3.468
3.885
4.087
3.792
3.703
3.202
3.447
3.092
3.726
3.100
3.491
3.106
3.410
3.117
3.348
3.109
3.290
3.096
3.242
3.077
3.202

0.1474,
3.960
5.128
4.470
4.729
4.524
4.349
4.262
3.934
4.217
3.800
3.703

DOC
0.25
0.26
0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35

Speed 128.8 rpm
Feed 0.125,
0.1362,
3.729
3.972
4.040
4.560
3.655
4.334
3.662
4.328
3.586
4.238
3.603
4.082
3.572
3.955
3.551
3.836
3.512
3.730
3.472
3.636
3.429
3.557

0.1474,
4.485
5.428
5.084
5.282
5.174
5.047
4.936
4.434
4.748
4.335
4.157

Table 4.3 MRR for the speed 145.6, 162.4 rpm Vs all combination of feed and depth of cut
Speed 145.6 rpm

Speed 162.4 rpm

DOC

Feed 0.125,

0.1362,

0.1474,

DOC

Feed 0.125,

0.1362,

0.1474,

0.25

4.154

4.440

4.979

0.25

4.519

4.851

5.415

0.26

4.500

4.900

5.634

0.26

4.900

5.127

5.772

0.27

4.127

4.831

5.522

0.27

4.463

5.166

5.800

0.28

4.188

4.863

5.717

0.28

4.603

5.247

6.008

0.29

4.111

4.686

5.688

0.29

4.557

5.070

6.027

0.30

4.118

5.033

5.652

0.30

4.581

5.455

6.058

0.31

4.053

4.542

5.567

0.31

4.505

5.086

6.018

0.32

4.010

4.384

5.417

0.32

4.453

4.929

5.948

0.33

3.942

4.232

5.216

0.33

4.368

4.757

5.623

0.34

3.880

4.096

5.565

0.34

4.293

4.591

6.002

0.35

3.816

3.979

4.825

0.35

4.214

4.441

5.546

Table 4.4 MRR for the speed 112, 128.8 rpm Vs all combination of feed and depth of cut
Speed 179.2 rpm

Speed 196 rpm

DOC

Feed 0.125,

0.1362,

0.1474,

DOC

Feed 0.125,

0.1362,

0.1474,

0.25

4.820

5.196

5.778

0.25

5.061

5.468

6.055

0.26

5.239

5.279

5.864

0.26

5.511

5.387

5.925

0.27

4.710

5.387

5.980

0.27

4.926

5.543

6.105

0.28

4.894

5.493

6.187

0.28

5.102

5.206

6.296
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0.29

4.874

5.394

6.230

0.29

5.086

5.654

6.351

0.30

4.934

5.807

6.296

0.30

5.169

6.101

6.433

0.31

4.872

5.494

6.288

0.31

5.124

5.756

6.443

0.32

4.833

5.377

6.268

0.32

5.112

5.680

6.451

0.33

4.747

5.230

5.965

0.33

5.041

5.583

6.247

0.34

4.672

5.065

6.383

0.34

4.980

5.450

6.694

0.35

4.588

4.902

6.049

0.35

4.905

5.305

6.333

The scatter plots generated through the Minitab for the above results are shown in the following Figures 4.3 to
4.

Figure 4.3 MRR plots of speed 112 rpm & feed 0.125, 0.1362, 0.1474 mm / rev

Figure 4.4 MRR plots of speed 128.8 rpm & feed 0.125, 0.1362, 0.1474 mm / rev
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Figure 4.5 MRR plots of speed 145.6 rpm & feed 0.125, 0.1362, 0.1474 mm / rev

Figure 4.6 MRR plots of speed 162.4 rpm & feed 0.125, 0.1362, 0.1474 mm / rev

Figure 4.7 MRR plots of speed 179.2 rpm & feed 0.125, 0.1362, 0.1474 mm / rev
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Figure 4.8 MRR plots of speed 196 rpm & feed 0.125, 0.1362, 0.1474 mm / rev

V. RESULTS AND CONCLUSIONS
For the set of experimental parameters with the selected level, 2nd order regression relationship between the
input, output variables is significant statistically.
Genetic Algorithm converges with minimum mean squared error value towards optimising than the Particle
Swarm Optimisation.
On replacing with the random process with regression relationship, feeding the regression computed values as
input the accuracy level in computation is tuned to the finest level for the set of values.
Speed is the major influencing factor which contributes 63.5 %; the parameter depth of cut registered next level
influence with 26.4 % whereas the feed rate exhibits very little amount of influence on the MRR.
The optimum value of MRR is 7.319 mm3 / sec for the speed 263.2 rpm, 0.1474 mm / rev feed, 0.34 mm depth
of cut combination.
Manufacturers may use the derived method of optimisation technique for simulating the outcome values and
reference can be done at time of manufacturing products with the ASTM 48 Grey cast iron material.

REFERENCES
[1] Kaymakci M, Kilic ZM & Altintas Y, 2012, “Unified cutting force model for turning, boring, drilling and
milling operations”, International Journal of Machine Tools and Manufacture, vol. 54-55, pp. 34-45.
[2] Abou-El-Hossein, KA, Kadirgama, K, Hamdi, M & Benyounis, KY, 2007, “Prediction of cutting force in
end-milling operation of modified AISI P20 tool steel”, Journal of Materials Processing Technology, vol.
182, pp. 241-247.
[3] Srikanth T & Kamala V, 2008, “A Real Coded Genetic Algorithm for Optimization of Cutting Parameters in
Turning”, IJCSNS, Int. J. Comput. Sci. Netw. Secur. vol. 8, no. 6, pp. 189-193.
[4] Maciej Grzenda & Andres Bustillo, 2013, “The evolutionary development of roughness prediction models”,
Applied Soft Computing, vol. 13, no. 5, pp. 2913-2922.

71 | P a g e

[5] Azlan Mohd Zain , Habibollah Haron & Safian Sharif, 2010, “Application of GA to optimize cutting
conditions for minimizing surface roughness in end milling machining process”, Expert Systems with
Applications, vol. 37, pp. 4650-4659.
[6] Babu K. (2004), „Optimization of grinding parameters using Adaptive Genetic Algorithm and Simulated
Annealing Algorithm‟, M.Tech. Thesis, SASTRA Deemed University, Thanjavur, Tamilnadu, India, 1-7.
[7] Saravanan R., Sivasankar R., Asokan P., Vijayakumar K. and Prabhaharan G. (2005), „Optimization of
cutting conditions during continuous finished profile machining using non-traditional techniques‟,
International Journal of Advanced Manufacturing Technology, Vol. 26, No. 9, pp. 1123-1128.
[8] Noorul Haq A., Sivakumar K., Saravanan R. and Karthikeyan K. (2006), „Particle Swarm Optimization
(PSO) algorithm for optimal machining allocation of clutch assembly‟, International Journal of Advanced
Manufacturing Technology, Vol. 27, pp. 865-869.
[9] Md. Maksudul Islam, Sayed Shafayat Hossain, Md.Sajibul Alam Bhuyan, 2015. Optimization of Metal
Removal Rate for ASTM A48 Grey Cast Iron in Turning Operation Using Taguchi Method. International
Journal of Materials Science and Engineering. Volume 3, Number 2, pp 134-146.

72 | P a g e

A COMPARISON BETWEEN DIFFERENT
OPTIMIZATION TECHNIQUES FOR MILLING
PROCESS TO OPTIMISED PARAMETRIC
DETERMINATION ON ATLAC 382-05 COMPOSITES
D.Ramalingam1, Dr.M.Saravanan2, R.Rinu Kaarthikeyen3
Dr.G.Manikandan4
1

Associate Professor, Nehru Institute of Technology, Coimbatore (India)

1

Principal, SSM Institute of Engineering and Technology, Dindigul (India)
Research Associate, Manager – Engineering, TCMPFL, Chennai ( India)

2
3

Research Associate, Nehru Institute of Engg & Tech, Coimbatore (India)

ABSTRACT
Milling operation in FRP composite materials is one of the challenging tasks in the manufacturing industries. At
the same time, to achieve the concern dimensional accuracy in the product with the required surface quality is
equally important rather than any such challenges. Delamination is the major concern in processing of FRP
materials. In order to obtain the desired quality outcome in this investigation the optimisation of machining
parameters and forecasting the best suited combination are effected through six designated algorithms. Cutting
speed and tool feed are taken as input parameters and the surface finish, delamination, machining forces as
output parameters while drilling ATLAC 382-05 composite. The analysis through the regression relationship as
a link to the optimisation algorithms is performed. As a new move in the simulation through soft computing the
outcome of the second best resulted algorithm is assigned as the input to the first best responded algorithm and
the optimised parameter combinations were identified for each output parameter.

Key words- ATLAC 382-05composite, Milling, Regression, Simulated Annealing Algorithm,
Genetic algorithm, Scatter search algorithm, Particle swarm optimisation algorithm, Ant colony
optimisation algorithm, Tabu search Algorithm, Minitab, MATLAB.

I. INTRODUCTION
The application of FRP composite materials are attractive and more significant in the fields aerospace, aircraft,
transportation, marine bodies etc because to their high strength and rigidity attached with low weight, excellent
fatigue strength and in various aspects, thereby they replace the conventional engineering materials. The
alteration of these composites into final products is connected with machining by conventional as well as non
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conventional methods of machining. Among these machining operations, milling has the considerable degree of
application in assembling parts to make into the final product for application. At time of milling operations
manufacturers used face the common quality problems like delamination, obtaining the dimensional accuracy
and precision, required surface finish. All of these main issues are closely associated with the materials
properties and process parameters like machining speed; tool feed rate, tool material and properties, tool
geometry etc. In this investigation the FRP composite namely ATLAC 382-05 is taken for analysis while
undergoing milling operations. Cutting Speed, feed, delamination factor, Surface roughness and Machining
force are the parameters considered.

II. RELATED LITERATURE
For a considerable period of time many researches are performed sequentially by 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. Raviraj Shetty et al. [1] 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. Feng [2] 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. Paulo Davim et al.[3] conducted
experiment in milling operations on two FRP materials ATLAC 382-05, Viapal VUP 9731 and analysed the
influence of cutting speed and feed on the outcome variables like delamination, surface roughness and cutting
force through Anova technique.
David et al. [4] have demonstrated through an approach for predicting Surface roughness in a high speed endmilling process by ANN approach and statistical tools to predict the different surface roughness predictor’s
combinations. Kirby, D.E, and Joseph, C.C. [5] 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. Palanikumar K [6] stated
that the average surface roughness / surface finish are recognized as significant aspect in the processing of
composites and the average surface roughness (Ra) is commonly used in industry.
Xinwang et al. [7] have investigated the thrust force and torque influence while drilling over GFRP, CFRP
materials using HSS drills and carbide drills. During the investigation they noticed that with the increase in the
depth of the hole, the thrust force increased. In addition to that, the observation lead to identify the increase in
the thrust force along the feed rate increases. This is the consequence of the increment in the MRR as the feed
rate increases. C.C.Tsao [8] has proposed the usage of Grey - Taguchi method towards optimizing the
machining parameters while conducting milling operations in aluminium alloy. They conclusion was that the
grey-Taguchi method is appropriate for solving the surface finish quality and tool flank wear issues in milling
process of A6061P-T651 aluminum alloy. Emad Ellbeltagi et al. [9] offered a dissertation on assessment among
five evolutionary–based optimization algorithms namely GA, MA, PSO, ACO, and SFL. A couple of yardstick

74 | P a g e

continuous optimization test issues were resolved through using all and through the study, they have concluded
that, the PSO method was generally found to perform better than other algorithms in terms of success rate and
solution quality.
In this paper the analysis and prediction of optimized parametric combination is identified with six designated
optimization algorithm methods through MATLAB programming. A novel approach of feeding the regression
equation relationship as input instead of random approach based on the fitness of the equation developed in
Minitab.

III. EXPERIMENTAL PROCEDURE
ATLAC 382-05 is the composite materials prepared through hand lay-up to the specification of 22 mm of
thickness disc used as the specimen material to carry out the machining operations. The specific properties of
the material are as follows in Table 3.1.

Table 3.1 Properties of ATLAC 382-05 composite
Property
Flexural strength (DIN EN 63)

Value
380 N/mm2

Tensile modulus (DIN 53457)

25,275 N/mm2

Tensile strength (DIN EN 61)

404 N/mm2

Compressive strength (DIN 53454)

145 N/mm2

Tensile elongation (DIN EN 61)

1.73 %

Impact resistance (DIN 53453)

190 kJ/m2

Martens temperature (DIN 53458)

240 0C

Thermal conductivity (DIN 52612)

0.22 W/m0C

Operations were carried out in the ‘‘VCE500 MIKRON’’ machining center which has the maximum spindle
speed as 7500 rpm and 11 kW spindle power. The cutting tool selected for this a cemented carbide end mill with
5 mm diameter. The depth of cut chosen to 2 mm. The input cutting parameters selection with three levels
quoted in the Table 3.2.

Table 3.2 Cutting parameters level
Turning parameters
Cutting speed, m/min.

Level 1
47

Level 2
79

Level 3
110

Feed, mm/rev.

0.04

0.08

0.12

Taguchi’s L9 array was fixed for the experimental follow up. The output parameters considered for evaluation
of the performance of the operations on the specimen materials were delamination factor (Df), surface
roughness (Ra) and machining force on the workpiece (Fm). The damage affected on the work material during
machining was measured with the microscope Mitutoyo TM 500, with 30 x magnification and 1 µm resolution.
Hommeltester T1000 version profilometer was used to measure the surface roughness and the Kistler type
9257B piezoelectric dynamometer was used to observe the components of machining forces. The experiment
conducted and the data observed by Paulo Davim et al. [3] taken for this investigation are presented in the Table
3.3.
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Table 3.3 Experimental observed data
Cutting speed,

Feed,

Delamination

Surface

Machining Force

m/min

mm/rev

factor

Roughness μm

(N)

1

47

0.04

1.050

1.65

20.64

2

47

0.08

1.062

1.81

28.54

3

47

0.12

1.081

2.04

36.58

4

79

0.04

1.062

1.56

17.53

5

79

0.08

1.074

1.72

23.44

6

79

0.12

1.093

1.86

31.15

7

110

0.04

1.072

1.38

13.32

8

110

0.08

1.086

1.55

18.22

9

110

0.12

1.113

1.69

23.87

S. No

IV. MATHEMATICAL MODELLING
Minitab17 software is used to analyze the influence of the input variables with the output variables for statistical
regression analysis. Since the second order regression relationship between the variables are with the higher
values of the R – sq comparing to the first order regression, it is evident that the second order regression is more
significant statistically in projecting the influence between the variables. R-sq(adj) and R-sq(pred) values of
second order also in line with the R-sq values. Hence forth second order equation is selected for further analysis.
From the Table 4.1 to 4.3 output parameter wise comparison of the first and second order regression model is
listed.
Table 4.1 Regression model comparison for Delamination factor

Parameter
Df

Regression
1st order

S
0.0036684

R-sq
97.18%

R-sq(adj)
96.24%

R-sq(pred)
92.71%

Durbin - Watson
2.12627

2nd order

0.0020493

99.56%

98.83%

94.82%

1.96034

Table 4.2 Regression model comparison for Surface roughness
Parameter
Ra

Regression

S

R-sq

R-sq(adj)

R-sq(pred)

Durbin - Watson

1st order

0.0292914

98.29%

97.72%

95.83%

1.07698

0.0246532

99.39%

98.38%

92.85%

2.15594

nd

2 order

Table 4.3 Regression model comparison for cutting force
Parameter

Regression

S

R-sq

R-sq(adj)

R-sq(pred)

Durbin - Watson

1 order

1.20053

97.99%

97.23%

93.90%

1.13125

2nd order

0.312616

99.93%

99.82%

99.39%

2.95007

st

Fm

Such framed second order regression equations through the Minitab17 for the individual output parameter in
terms of input parameter combination are
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Delamination factor = (1.0443) + (0.000064*cutting speed) – (0.176*feed) + (0.000001*cutting speed^2)
+ (2.812*feed^2) + (0.001973*cutting speed*feed);

(4.1)

Surface roughness = (1.478) + (0.00121*cutting speed) + (5.09*feed) – (0.000029*cutting speed^2)
+ (2.1*feed^2) – (0.01598*cutting speed*feed);
(4.2)
Machining force = (14.45) + (0.0186*cutting speed) + (206.4*feed) – (0.000597*cutting speed^2)
+ (280*feed^2) – (1.069*cutting speed*feed);
(4.3)

Figure 4.1 Residual plots of surface roughness

Figure 4.2 Residual plots of delamination factor

The residual plots through Minitab analysis for the two important resultant parameters surface roughness and
delamination factors are depicted in Figure 4.1 and 4.2. Through performing the best subset regression analysis
the parameter feed is highly influencing on all the three output parameters followed by the speed. The
influencing level of feed and speed over individual output parameters are listed through Table 4.4. Balancing of
both the parameters in the optimum level is to be maintained at time of machining so as to obtain the objectives
of the manufacturing.
Table 4.4 Input parameters influencing level on the output parameters
Output parameters

Influence level of Feed

Influence level of Speed

Surface Roughness

55.4 %

42.8 %

Delamination

61.8 %

35.4 %

Machining Force

62.3 %

35.7 %

V. OPTIMISATION METHODOLOGY
In the present analysis towards optimizing the parameters Scatter search algorithm, Simulated Annealing
Algorithm, Ant colony algorithm, Particle swarm optimisation algorithm, Tabu Search Algorithm and Genetic
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algorithm are employed. Prediction of the optimized Surface roughness and Delamination factor along with the
machining force which is the process parameter generated at time of machining in the experimented ATLAC
382-05 composite material was prepared with the objective of analyzing the influence of the cutting speed and
the feed of the tool in the MATLAB R2017 platform with the Elman Back Propagation approach. With 50000
turns of iterations the values of the output parameters with reference to the input parameters combinations are
computed through these algorithms are compared with the experimental observations individually. Figure 5.1
reveals the progress of the training data in MATLAB. The accuracy level of the each algorithm is assessed with
the error rate in computation and listed in the Table 5.1
Table 5.1 Error rate of computation for 25000 iterations

Algorithms

SSA

SAA

Tabu

PSO

ACO

GA

Error rate

0.008738

0.008883

0.009623

0.010436

0.012409

0.018553

Ranking

1

2

3

4

5

6

In the lead of the comparison, it is evident that the Scatter Search algorithm is focusing the most optimized
values as the error rate revealed is with the lowest value (0.008738) which is immediately followed by
Simulated Annealing Algorithm of error value (0.008883). Tabu Search, PSO, ACO and GA algorithms are
attained the third, fourth, fifth and sixth position respectively. As a new approach the second best algorithm
(SAA) results are given as the input to the first best algorithm (SSA) and the computation was effected. Along
with this the condition for computation is modified with the regression relationship equations instead of taking
random selection of combination while computing through the algorithms. Final results were checked for the
accuracy in computations and noticed that the error value (0.008664) is further reduced and converges with the
lowest deviation. Hence the Regression relationship based Simulated Annealing Algorithm feed Scatter Search
Algorithm (SAA feed SSA) results are taken as the optimisation method which suitable for this attempt. In view
of obtaining the results for the in between values of the level chosen for the experiment, the condition with
uniform step interval is fed into the algorithm computation. The step value taken for speed is 6.3 and feed is
0.008 (ten equal intervals for both the cases). The computed results through this approach are listed in the Table
5.2 to Table 5.

Figure 5.1 Data training progress of 50000 iterations
Table 5.2 Df, Ra, Fm for the speed 47, 53.3 m /min Vs all combination of feed
Speed 47 m / min

Speed 53.3 m / min
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Surface

Machining

Surface

Machining

Roughness

Force

Roughness

Force

1.091

1.655

20.696

1.112

1.643

20.169

0.048

1.078

1.699

22.145

1.079

1.689

21.560

0.056

1.080

1.740

23.627

1.072

1.731

22.987

0.064

1.083

1.784

25.143

1.073

1.772

24.451

0.072

1.074

1.826

26.697

1.077

1.813

25.954

0.080

1.086

1.867

28.289

1.076

1.854

27.488

0.088

1.071

1.909

29.912

1.076

1.897

29.060

0.096

1.088

1.953

31.574

1.080

1.942

30.669

0.104

1.074

1.996

33.274

1.081

1.987

32.313

0.112

1.092

2.041

35.007

1.084

2.031

33.992

0.120

1.080

2.082

36.771

1.086

2.073

35.706

Feed

Delamination

0.040

Delamination

Table 5.3 Df, Ra, Fm for the speed 59.6, 65.9 m /min Vs all combination of feed
Speed 59.6 m / min

Speed 65.9 m / min

Surface

Machining

Surface

Machining

Roughness

Force

Roughness

Force

1.109

1.632

19.591

1.107

1.617

18.967

0.048

1.075

1.674

20.930

1.074

1.658

20.249

0.056

1.069

1.717

22.304

1.070

1.702

21.572

0.064

1.076

1.760

23.713

1.071

1.742

22.929

0.072

1.074

1.801

25.159

1.074

1.784

24.321

0.080

1.077

1.841

26.643

1.072

1.830

25.749

0.088

1.071

1.885

28.162

1.075

1.870

27.211

0.096

1.084

1.928

29.716

1.076

1.911

28.715

0.104

1.077

1.971

31.302

1.081

1.957

30.250

0.112

1.089

2.015

32.929

1.081

1.999

31.821

0.120

1.082

2.060

34.590

1.088

2.042

33.427

Feed

Delamination

0.040

Delamination

Table 5.4 Df, Ra, Fm for the speed 72.2, 78.5 m /min Vs all combination of feed
Speed 72.2 m / min

Speed 78.5 m / min
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Surface

Machining

Surface

Machining

Roughness

Force

Roughness

Force

1.103

1.599

18.296

1.097

1.580

17.575

0.048

1.072

1.642

19.527

1.071

1.623

18.756

0.056

1.068

1.683

20.792

1.071

1.663

19.966

0.064

1.076

1.727

22.097

1.073

1.704

21.214

0.072

1.074

1.768

23.432

1.075

1.746

22.499

0.080

1.078

1.808

24.807

1.074

1.789

23.819

0.088

1.071

1.854

26.217

1.079

1.832

25.177

0.096

1.084

1.894

27.663

1.077

1.873

26.568

0.104

1.076

1.940

29.147

1.085

1.920

27.994

0.112

1.088

1.985

30.664

1.081

1.965

29.459

0.120

1.079

2.027

32.217

1.093

2.005

30.958

Feed

Delamination

0.040

Delamination

Table 5.5 Df, Ra, Fm for the speed 84.8, 91.1 m /min Vs all combination of feed
Speed 84.8 m / min

Speed 91.1 m / min

Surface

Machining

Surface

Machining

Roughness

Force

Roughness

Force

1.095

1.558

16.809

1.086

1.532

15.995

0.048

1.072

1.601

17.934

1.072

1.577

17.066

0.056

1.070

1.641

19.092

1.072

1.618

18.171

0.064

1.078

1.681

20.284

1.076

1.659

19.311

0.072

1.078

1.726

21.516

1.080

1.702

20.489

0.080

1.079

1.770

22.784

1.081

1.742

21.699

0.088

1.079

1.811

24.084

1.085

1.785

22.948

0.096

1.087

1.852

25.425

1.085

1.826

24.234

0.104

1.082

1.898

26.800

1.092

1.872

25.553

0.112

1.093

1.938

28.207

1.089

1.913

26.908

0.120

1.084

1.985

29.656

1.099

1.958

28.302

Feed

Delamination

0.040

Speed 47 m /min

Delamination

Speed 53.3 m /min
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Figure 5.2 Df, Ra, Fm for the speed 47, 53.3 m /min Vs all combination of feed
The plots graphically generated through Minitab software referring to the computed values are follow through
the Figure 5.2 to Figure 5.5
Speed 59.6 m /min

Speed 65.9 m /min

Figure 5.3 Df, Ra, Fm for the speed 59.6, 65.9 m /min Vs all combination of feed

Speed 72.2 m /min

Speed 110 m /min
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Figure 5.4 Df, Ra, Fm for the speed 72.2, 110 m /min Vs all combination of feed

VI. RESULTS AND CONCLUSION
Milling experiment conducted on the ATLAC 382-05 composite material. Cutting Speed (m / min), Feed (mm /
rev) are taken as input variables and Machining force (N), Delamination factor (mm/mm), Surface roughness
(µm) are taken as output variable. Second order regression mathematical modelling is taken for processing in
simulating the algorithms. For optimizing the parameters Scatter search algorithm, Simulated Annealing
Algorithm, Ant colony algorithm, Particle swarm optimisation algorithm, Tabu Search Algorithm and Genetic
algorithm were employed in MATLAB platform. Scatter Search Algorithm is converged with the minimum
error value as best result followed by Simulated Annealing algorithm. On replacing with the random process
with regression relationship, feeding the second best algorithm outcome (SAA) as input to the first best
algorithm (SSA) improvement in results was obtained. With the allotment of in-between equal interval values
the computation is performed and plotted graphically.
The optimum value of Surface roughness Ra is 1.446 μm for the feed 0.040 mm / rev and speed 110 m / min.
Optimum Delamination value is obtained in the feed 0.056 mm /rev, speed 72.2 m / min combination as 1.068.
The optimum value of machining force obtained is 13.268 N for the combination of feed as .040 mm / rev and
speed 110 m / min. Tool feed is the most influencing input cutting parameter than the speed on all the output
parameters. From the plotted graphs, based on the quality requirement on the end product the manufacturers can
locate the combination of speed and feed rate.
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ABSTRACT
Around the world, everyday construction and demolition wastes are produced in large amounts. This work is
investigated using recycled demolition waste aggregates (RDA) in making pervious concrete and the effects on
properties like density and compressive strengths. Many countries outside India have replaced the natural
aggregates with the recycled aggregates as it has the potential of replacing it thus addressing the issues of
sustainability and environmental degradation. Thus, this paper helps us to better understand the characteristics of
natural as well as recycled aggregates for knowing their properties thereby also the performances and behavior of
the designed pervious concrete. It shows us the effects on strength and density of concrete on the utilization of
construction and demolition waste as a partial replacement to coarse aggregates in making pervious concrete.
Keywords - construction and demolition waste, RDA- recycled demolition waste aggregates,

sustainability, environmental degradation, pervious concrete.
I. INTRODUCTION
In the last several years, the use of pervious concrete has increased significantly. It is used largely because it is
considered an environmentally friendly and a sustainable product. It addresses important environmental issues and
support green, sustainable growth hence considering pervious concrete a unique and effective means. In making
pervious concrete, carefully controlled amounts of water and cementitious materials are to be used to create a paste
that forms a thick coating around aggregate particles [2]. It is hence noted that pervious concrete consumes less raw
material than normal concrete. It helps to recharge the ground water in its pavement applications through the direct
drainage of water and also provides superior insulation values when used in walls. Pervious concrete a very cost
effective and environmentally friendly solution supporting sustainable construction. Looking at the present status of
our countries nonrenewable resources, there is a need to increase the awareness for conservation of nonrenewable
mineral resources. Increased consideration is required to the use of pervious concrete in our country.Wide variety of
wastes which are produced through various activities are presently reused and are also usable in construction.
Various such wastes include waste rock, mill tailings and coal refuse from the mining industry; dredge spoil; slimes
and sludges from ore processing; fly ash, bottom ash and flue gas scrubber sludges from combustion processes;
slags from the metallurgical industry; sewage sludge, municipal refuse, and demolition wastes. These wastes are
used for embankments, highway base course, and landfills; aggregates in concrete and bituminous mixtures;
pozzolanic concrete; brick and ceramic; plasterboard, floor and roof filler, and mineral wool. Thus various wastes
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generated nowadays can be incorporated in many ways. Using the substantial proportion of this waste in
construction would result in a greater savings of natural materials thus addressing the issues of sustainability and
environmental degradation and hence would also lead to greater amounts of energy savings as well.The fig. 1 below
shows a typical life cycle of wastes useable in construction [1

Fig 1 Life cycle of wastes useable in construction

of all the raw materials used in construction, aggregates are important components for all the construction activities.
Construction and demolition waste disposal is a major problem in India. Presently India is generating construction
and demolition waste to the tune of 23.75 million tons annually as per the Hindu online of March 2007[4], which is
comparable to some of the developed nations and these figures are likely to double fold in the next 7 years. Due to
increased quantity of demolition rubble, continuing shortage of dumping sites, increase in cost of disposal and
transportation and above all the concern about environment degradation managing of these construction and
demolition waste is a major concern.Many countries outside India have replaced the natural aggregates with the
recycled aggregates as it has the potential of replacing it thus addressing the issues of sustainability and
environmental degradation. But by such replacement care must be taken as the aggregate’s properties greatly affect
the properties of a concrete. It is necessary to assess the effect of recycled material on final concrete. Thus we need
to know the optimum composition of recycled aggregate to produce concrete of desirable quality.
Taking advantage of the high flow rate through pervious concrete the various applications of pervious concrete
include drainage media for hydraulic structures, tennis courts, greenhouses,parking lots and pervious base layers
under heavy-duty pavements. It is also known as high porosity concrete or no fines concrete.The high porosity
offersit other useful characteristics such as it is thermally insulating (for example, in walls of buildings) and has
good acoustical properties (for sound barrier walls).Its other applications include walls of two-story houses, loadbearing walls for high-rise buildings (up to ten stories), infill panels for high-rise buildings, roads,sea groins and
parking lots. All of the applications take advantage of the benefits of various characteristics of pervious concrete.
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II. LITERATURE REVIEW
1. Thushara Priyadarshana (Manager Research and Development, Holcim (Lanka) Limited, 413 R A De Mel
Mawatha, Colombo 3, Sri Lanka,ThilakJayathunga Head of Innovation and Applications, Holcim (Lanka) Limited,
413 R A De Mel Mawatha, Colombo 3, Sri Lanka) has discussed the art of pervious concrete; materials and possible
mix proportions, properties such as compressive strength, flexural strength, shrinkage, permeability with initial tests
done at Innovation & Application Center of Holcim (Lanka) Limited, and the principal advantages, major
disadvantages and principal applications in Sri Lankan construction industry in (Pervious concrete – a sustainable
choice in civil engineering and construction)
2. James S. Gidley,1 A. M. ASCE and William A. Sack,2 M. ASCE, (J. Environ. Eng., 1984, 110(6): 1117-1133) in
his work on (Environmental aspects of waste utilization in construction)did a general survey of waste utilization in
construction from an environmental engineer's point of view. He has reviewed generic environmental impacts with a
view to the alternative impacts of waste disposal. The environmental impacts of five major construction uses are
discussed: ceramics and insulation, concretes, aggregates, construction metals, and embankments, road base and
landfills. Techniques of mitigating these impacts are also discussed.
Study tells us that there are great environmental benefits associated with using waste materials in construction.
These benefits include the reduction in use of virgin resources and the reduction of waste disposal impact. Waste
utilization brings wastes into closer proximity to people, who are then subjected to the effects of dusting, erosion,
leaching, and radiation.
3. S R Yadav from National Institute of Construction, Management and Research (NICMAR), India and S R
Pathak, College of Engineering Pune (COEP), Pune, India in his work on (USE OF RECYCLED CONCRETE
AGGREGATE IN MAKING CONCRETE- AN OVERVIEW) gives a simple procedure of using recycled by
considering % adhered mortor and evaluating the mix proportions for attaining a comparable strenghth for high
grade applications. It discusses the use of recycled concrete as aggregates in concrete in respect of compressive
strength.

III. METHODOLOGY
SELECTION OF THE TOPIC
LITERATURE SURVEY
DEMOLITION WASTE AGG. COLLECTION
COLOURING THE DEMOLITION AGGREGATES
CASTING OF PERVIOUS CONCRETE
RESULT ANALYSIS
CONCLUSION
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3.1 Selection of topic


Topic was selected through communication with other staffs/ departments.



Finalization of selected topic after discussion with project guide.



Plan for collection of data.

3.2 Literature review


Data collected through internet



Data collected through publications related to the topic selected.

3.3 Demolition waste aggregate collection


Demolished waste aggregates collection from D.Y. Patil college hostel demolished building, pimpri, pune.



Demolished waste aggregates collection from Kharabwadi residential demolished building, chakan, pune.



Demolished waste aggregates collection from Tathawade residential demolished building, chakan, pune.

3.4 Colouring the waste aggregates


These waste aggregates will be coloured (green) with water insoluble paint to distinguish between natural and
waste aggregates once casted.



These aggregates will be kept for drying for 2days.

3.5 Casting of pervious concrete


Tests on C & D aggregates- Abrasion test and Impact test.



Seive Analysis of C & D aggregates.



Mix design proportion.



Casting of pervious concrete done by replacing waste aggregates by various percentages (0%, 10%, 20% and
30%) of natural aggregates. The casting will be done in cast iron moulds measuring 150mm × 150mm × 150mm
internally. The specimens made in accordance with BS 1881(1996).



Slump tests.



Demoulding the moulds after 24 hours.



Curing until the day of testing (7days, 14 days and 28days)

3.6 Result analysis


Graphs to be plotted of percentage aggregates replacements against respective compressive strengths for 7days,
14 days and 28days.



Various tests to be performed like density, compressive strengths.



The densities of wastes utilized (demolished recycle aggregates) for various percentages of replacement to
coarse aggregate are to be found out. Graphs plotted between various densities (at 7,14 and 28 days) and
percentage of aggregate replaced.



The compressive strengths are obtained from crushing tests for 7, 14 and 28 days respectively for various
percentage of replaced aggregate. The graph is plotted of compressive strength versus percentage of
replacement for 7, 14 and 28 days.
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IV. CONCLUSION
 The paper concludes that with rising construction cost there is a need to reduce environmental stresses to make
construction industry sustainable.
 Hence it is necessary to find the alternative materials which would replace the natural materials thus helping in
reducing environmental stresses.
 Thus, this paper helps us to better understand the characteristics of natural as well as recycled aggregates for
knowing their properties thereby also the performances and influences.
 It shows us the effects on strength and porosity of concrete on the utilization of construction and demolition
waste as a full or partial replacement to coarse aggregates in pervious concrete.
 Thus the overall work aims at finding out new material for pervious concrete and its new applications.

V. REFRENCES
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ABSTRACT
Ocean Thermal Energy Conversion (OTEC) is a system that converts the temperature difference between the
surface and the depth of the ocean. Since 1881, OTEC has been one of the growing renewable energy sources
world-wide. This paper reviews about different aspects of OTEC generation, the trend of new OTEC
technologies, advantages and disadvantages of OTEC cycle.

Keywords: Ocean Thermal Energy Conversion, Renewable energy source.

I. INTRODUCTION
For a human to survive, water, food and energy are the three basic amenities. Currently almost all the energy
utilized comprises of fossil fuel and nuclear power.
The current world population is 7.5 billion (2017) and increasing with a steep slope. On the other hand the
energy consumption is increasing as a vertical line. There is an impromptu demand for renewable sources.
In recent times solar energy and wind energy have been researched and worked upon for the forecasted energy
crisis. But the drawbacks of the solar energy production like enough land space and drawbacks of wind energy
production like requirement of open field are always been a hurdle to the researchers and innovators.
Comprising of 70% of the earth’s body is the ocean. The ocean’s potential energy is a virtually inexhaustible
energy source and has been found a new track road toward the trend of renewable energy source.
In the last two and a half decades the OTEC technology has seen a brighter side. Among various energies
generation techniques related to ocean, OTEC has been found in abundance and proved to be stable.

1.1. HISTORY
French physicist Mr. Jacques Arsene D’Arsonaval conceptualised the utilization of thermal energy stored
between the warm surface of the ocean and cold depth of the ocean to convert into energy in 1881.
In that same year 1881, the world’s first thermal power generator was made. In 1883, Mr. De Laval, a Swede,
has manufactured the world’s first thermal steam turbine. 1880s remained however an infant era of power
generation technology in general. [1]
A student of D’Arsonval named George Claude soon took on the challenge of properly designing and building a
working OTEC system. Claude, however, took a different approach to the design but could not make much
progress. One of the reasons of his repeated failures can be laid on the fact that he had attempted with an open
thermal cycle system. One of typical aspects
In this trend the world first 1MW class OTEC experiment project being preceded in India. In 1997 Saga
University and the National Institute of Ocean Technology, India (NIOT) signed a technical agreement for a 1
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MW floating OTEC plant designed by NIOT, which was then constructed in 2001. The Uehara cycle was
selected for this design in order to maximize efficiency. The Institute of Ocean Energy at Saga University was
founded in 2003. [1][2]

TABLE 1 History of OTEC [1]
1881

J.D’Alsonval (France) presented the Idea of OTEC

1926

G.Claude (France) started experiments of OTEC

1933

G.Claude (France) constructed on board type OTEC

1964

Anderson (USA) presented a proposal of Off-shore type OTEC

1970

New Energy Research Committee researched OTEC

1974

OTEC was researched as a part of Sunshine Project (Japan)

1974

ERDA project started to research OTEC (USA)

1974

First OTEC conference was held (USA)

1977

Saga University (Japan) succeeded to generate 1kW of power

1979

Mini-OTEC generated 50kW (USA)

1980

Saga Univ. performed off-shore experiments at sea of Japan

1981

Tokyo Electric Power Co. (Japan) succeeded to generate 120kW on Nauru

1982

Kyushu Electric Power Co. (Japan) succeeded to plant generate 50kW at Tokunoshima Is

1985

Saga Univ. completed 75kW experimental plant

1985

Kalina (USA) invented a new cycle with ammonia/water mixture technology (Japan)

1988

OTEC Association was established (Japan)

1989

Industrial and Technological Board succeeded to generate 3kW at Toyama Bay

1990

International OTEC Association (IOA) was established (Taiwan)

1993

210kW open cycle OTEC was completed in Hawaii

1994

Uehara (Japan) invented an advanced thermal cycle

2001

1MW closed cycle OTEC was constructed by NIOT (India)

2002

NIOT (India) will perform 1MW experiment

2003

25-50

system is plant by Saga University (INDIA)

II. OTEC TECHNIQUES
For OTEC there are various variants available – open cycle, closed cycle or hybrid cycle. [3]
1.2. OPEN CYCLE
Due to some disadvantages of the closed cycle OTEC plant like cost and the potential bio-fouling in the heat
exchanger, Claude’s came with the new concept of using only warm ocean water as the working fluid and
directly using its steam to generate power. Water unlike ammonia is a non-toxic and environmental friendly.
Open cycle OTEC consists of (1) flash evaporation of a fraction of warm seawater by reducing the pressure (2)
expansion of the steam through the turbine to generate the power (3) allowing the expanded steam to condense
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in the condenser with the help of the cold sea water (4) compression as well as discharge of the condensate
water and also the non-condensate gases.
In this process the working fluid is discharged after every single pass. So the cycle is open. Unless there is need
of using the discharged water the heat exchanger is not employed on the land in this process.

Fig. 1 Schematic diagram of Open Cycle OTEC [5]
The entire system from evaporator to the condenser works at the partial vacuum (1-3% of atmospheric pressure.
At 4°C, steam condenses at 813 Pa. The turbine exit pressure cannot fall below this value. The maximum
pressure drop is only about 3000 Pa, corresponding to about a 3:1 pressure ratio. [4]
The main difference between the closed and the open cycle OTEC is that in the open cycle OTEC there is the
need for the complex heat and mass transfer process.
1.3. CLOSED CYCLE
D’Arsonval gave a concept of using the working fluid to generate the power which used the rule of
thermodynamics. In this system, warm ocean water vaporizes a working fluid. The vapor would than expand
and do work before being condensed by the cold water. This same step would repeat continuously with the same
working fluid. Hence this cycle was called closed cycle.

Fig. 2 Schematic diagram of Closed Cycle OTEC [5]
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The steps will include (1) in the evaporator the heat exchange will take place between the warm sea water and
the working fluid. Due to the pressure generated the working fluid will heat up, boil and eventually evaporate.
(2) working fluid in the form of vapor will expand and pass through the turbo generator, generating power (3)
this vaporized working fluid will than pass through the condenser in with the cold sea water will allow it to get
condensed quickly (4) condensed working fluid is than again allowed to flow through the same system,
repeating all the steps. Here the working fluid is taken as ammonia.
Irreversibility in the turbo machinery and heat exchangers reduce cycle efficiency below the Carnot value.
Irreversibility in the heat exchangers occurs when energy is transferred over a large temperature difference. It is
important, therefore, to select a working fluid that will undergo the desired phase changes at temperatures
established by the surface and deep sea water. [4]
The Kalina cycle is the advanced form of the closed cycle. It is also called adjustable proportion fluid mixture.
In the simple closed cycle a fix amount of the working fluid is used. While in this cycle mixture of ammonia and
water is taken in varying proportion at different points in the system. It provides the advantage of heat transfer
irreversibility in the evaporator and condenser to be reduced with the duel degree of freedom.
The main advantage of the closed cycle is its compact size and the constant power generation.
1.4. HYBRID CYCLE
Hybrid cycle is the combination of both open cycle OTEC and closed cycle OTEC. It has the portable water
production compatibility as open cycle as well as efficient and large electricity generation of electric power like
that of the closed cycle.

Fig. 3 Schematic Diagram of Hybrid Cycle OTEC [7]
In this cycle, both the water as well as ammonia (as a working fluid) is used. In the first stage just like Claude
cycle, flash evaporation of the warm sea water takes place in the evaporating chamber due to low pressure. Now
this warm water is allowed to flow in the heat exchanges where it is used to vaporize a working fluid like
ammonia. During this process most of the steam gets converted into desalinated portable water. While the steam
of the working fluid flows through the system following the closed cycle process. The uncondensed steam and
the working fluid are further condensed and converted into the liquid ammonia in the condenser with the help of
the cold sea water. The uncondensed elements are further compressed and discharged in the atmosphere.
Besides the advantage of production of both potable water and the power efficiently, it has the disadvantage that
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both the water producing unit and power generating unit are nearby to each other. As a result if any maintenance
is required to be done in any of the units the other unit is affected. Also if there is any leakage in the ammonia
line, the water may get contaminated due to it. As an alternative to it was the new hybrid power plant was
proposed with de-coupled power production unit and water generating unit.

II. POTENTIAL SITES
The main thing that needs to be taken into consideration is the temperature difference between the warm surface
water and the deep cold water. The temperature difference should be minimum 25°C. This condition is most of
the time achieved at the 1000m depth of the ocean from the surface of the earth. There are even other factors
that play important role which includes cost of fuel, present availability of electric power at the particular
location and the environmental factor of the region.
As it can be seen that the temperature difference plays an important role in this process, most of the regions near
the equatorial region i.e. from 10 °N to 10 °S are preferred for the establishment of the unit except West Coast
of south America due to its varying temperature and climatic changes. Tropical regions from 20 °N to 20 °S are
also favourable except West Cost of South America and of Southern Africa. There are physical factors playing
significant role for site selection such as thermal resource and seafloor bathymetry, greatly restrict the number of
desirable sites along the shoreline of major continents, unless some warm seawater temperature enhancement is
possible.
The plants that have already been established and are in working condition are Ansan-South Korea which is 20
kilowatt plant, only operating during summers and Kume Island Okinawa-Japan which is 50 kilowatt plant.
There are two plants which are in development one is in Hawaii with 10 kilowatt capacity and another at
Martinique Caribbean with the capacity of 10 megawatt. In India at Chennai the 10 megawatt plant is being
proposed.

III. ECONOMICS OF OTEC
As been discussed earlier the OTEC plant can be utilized not just for electric power generation but also for the
desalinated portable water. Thus this plant holds many other applications as discussed below:

1.5. DESALINATION
The spray-flush type distillation process has been developed by Saga University. This process distills around 1%
of raw sea water quantity to fresh water. For this purpose the OTEC plants need to be combined along with that
of the desalination. The system size gets huge but the water that can be obtained can be utilized as a resource of
hydrogen for further processes. It has been studied that the plant capacity of 1MW generates 10,000 m 3/day
distilled water. Similarly plant capacity of 100MW can generate 1,000,000 m3/day distilled water. [1]
1.6. ENERGY CARRIERS
OTEC was the process primarily developed to generate the electrical power. Due to location of the OTEC
plants the storage is the main point that needs to be considered. If the storage problem is solved the energy that
is being generated can be even utilized by the regions far away from the tropics.
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1.7. REFRIGERATION AND AIR CONDITIONING
The cold water from the deep sea that is been fetched for the process of condensation, can also be utilized for
the process of cooling. This water can be circulated throughout the building by heat exchanger with can solve
the purpose of air conditioning. The Natural Energy Laboratory of Hawaii that looks at the project of Hawaii
OTEC plant have experimented such system in their unit. [4]
1.8. ACQUACULTURE
The deep sea water is cold pure and rich in nutrients. This water is favorable for the development of fishes that
are found in such type of water. The cold water is utilized to cultivate oysters, lobsters, sea urchins, abalone,
kelp and macro and microalgae.
1.9. AGRICULTURE
Hawaii researchers proposed an idea that involves the use of cold sea water for the agriculture purpose. The
pipes carrying the cold water can be buried below the surface if the field. As a result the cold temperature is
being generated for the plants that needs cold atmosphere. Also this water can be utilized for the drip irrigation
purpose. This system was experimented for the plantation of strawberries and other spring crops and flowers.

IV. CONCLUSION
From literature review it is understood that OTEC works efficiently when there is required temperature
difference in the ocean water. Other than generating electricity this power plant can be used simultaneously for
various other purposes. The OTEC plant has many advantages and disadvantages as discussed below:
1.10. ADVANTAGES OF OTEC


Electrical power generation



Produces base burden electrical vitality.



Used for the onshore as well as offshore Mari culture operations.



Utilized for the production of the potable water (up to 5 liters for each 1000 liters of frosty seawater). [6]



The fishes and agriculture done by this process can be utilized for the food purpose.



The cold water is being utilized for the refrigeration purpose.

1.11. DISADVANTAGES OF OTEC


As the site selection plays very important role due to the temperature difference requirement for the
production of electric power, the plant must be established where the temperature difference must be 20°C
happens year round. Also the sea profundities must be accessible for the shore based offices. Due to all this
requirements there are many regions that cannot be utilized for this purpose. [6]



Also the running and maintenance cost for the OTEC plant is more than it is required for generating power
from the fossil fills.

1.12. FUTURE ASPECTS
OTEC can fulfill the essential requirements like energy, water and food in the form of fishery to the man kind
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for the continuation and evolution.

Fig. 4 Diagram of SOTEC
OTEC plant can be boosted with solar power to develop solar ocean thermal energy conversion. With the
implementation of the SOTEC the thermal efficiency of the plant increases by 2.7 times than the normal OTEC
plant particularly in the daytime.The development of an advanced OTEC system will become increasingly
important and promising with a long-term upward trend in the prices of oil and fossil fuels.

REFERENCES
[1] Kobayashi, H., Jitsuhara, S., & Uehara, H. (2001). The present status and features of OTEC and recent
aspects of thermal energy conversion technologies. In 24th Meeting of the UJNR Marine Facilities Panel,
Honolulu, HI, November (pp. 4-12).
[2] Finney, K. A. (2008). Ocean thermal energy conversion. Guelph Engineering Journal, 1, 17-23.
[3] Lennard, D. E. (1995). The viability and best locations for ocean thermal energy conversion systems around
the world. Renewable Energy, 6(3), 359-365.
[4] Mori, Y., Masutani, S. M., Nihous, G. C., Vega, L. A., & Kinoshita, C. M. (1992). Pre-Combustion Removal
of Carbon Dioxide From Natural Gas Power Plants and the Transition to Hydrogen Energy Systems.
Journal of Energy Resources Technology, 114(3), 221-226.
[5] Jadhav, M. S., & Kale, M. R. (2005). Ocean thermal energy conversion. Alternative Energy Sources, 90(12),
69-75.
[6] Diwakar, L. B. (2013). Ocean Thermal Energy Conversion.
[7] Vega, L. A. (2002). Ocean thermal energy conversion primer. Marine Technology Society Journal, 36(4),
25-35.
[8] Yamada, N., Hoshi, A., & Ikegami, Y. (2009). Performance simulation of solar-boosted ocean thermal
energy conversion plant. Renewable Energy, 34(7), 1752-1758.

95 | P a g e

OZONE LAYER AND OUR ENVIRONMENT
Manish Kumar Jain1, Naqui Akhtar2, Neeru Goyal3
Prashant Kumar Tayal4
1

Faculty,Department of Electrical Engg.,Govt.Polytecnic College,KARAULI(Raj),(India)

2

Faculty,Department of Electrical Engg.,Govt.Polytecnic College,LATHEHAR(Jharkhand),(India)

3

Faculty,Department of Electrical Engg.,Govt.PolytecnicCollege,SRIGANGANAGAR(Raj),(India)
4

Faculty, Department of Electrical Engg.,Dr.K.N.Modi University, NEWAI, TONK(Raj),(India)

ABSTRACT
Energy plays an important role in economic growth of any country. Economic growth is a measure of country’s
progress. The amount of per capita use of energy reflects the economic welfare progress of any country. The
most developed countries have high per capita use of energy. However, the harnessing and use of energy
resources leads to widespread source of environmental pollution. Therefore, minimizing the environmental
aspects of energy use has become a prime concerns to all the nations, especially developed countries. Careful
balance is required in harnessing available energy resources with minimum impact on environmental along
with the steady development activities for achieving desirable economic growth for the overall development of a
nation. The promotion of energy efficiency, low emission or CO2-free technologies, and CO2pricing are
considered important element of energy policy of majority of the nation around the world. However, there has to
be a trade-offs between climate policies on the one hand and the resulting costs & losses of regional
competitiveness, growth and employment on the other. Thus, as long as climate policies are not sufficiently
globalize ,policy makers in industrial countries have to balance the goals of energy policy: environmental
protection, energy security, and regional competitiveness.

Keywords: GHG emission, Harnessing of Energy, CO2 free technology etc.
I. INTRODUCTION
Ozone is a natural trace component of the atmosphere. It is created continuously through the action of sunlight
and oxygen in the upper atmosphere. For millions of years ozone has been protecting the earth by absorbing
ultraviolet or poisonous radiation from the sun. This poisoning of the Earth's ozone layer is increasingly
attracting worldwide concern for the global environment and the health effects of life on the Planet Earth. As the
ozone layer is getting thinner and thinner more and more harmful UV rays are passing into our atmosphere.
These rays cause cancer, cataracts, and lowered immunity to diseases. In recent years, scientists have sounded
alarms internationally about the depletion of the ozone layer, citing chemical pollution as the major cause.
The ozone layer is a layer in Earth's atmosphere containing relatively high concentrations of ozone (0 3).
However, "relatively high," in the case of ozone, is still very small with regard to ordinary oxygen, and is less
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than ten parts per million, with the average ozone concentration in Earth's atmosphere being only about 0.6 parts
per million. The ozone layer is mainly found in the lower portion of the stratosphere from approximately 20 to
30 kilometers (12 to 19 miles) above Earth, though the thickness varies seasonally and geographically.
The ozone layer was discovered in 1913 by the French physicists Charles Fabry and Henri Buisson. Its
properties were explored in detail by the British meteorologist G. M. B. Dobson, who developed a simple
spectrophotometer (the Dobson meter) that could be used to measure stratospheric ozone from the ground.
Between 1928 and 1958 Dobson established a worldwide network of ozone monitoring stations, which continue
to operate to this day. The "Dobson-unit", a convenient measure of the columnar density of ozone overhead, is
named in his honor.
The ozone layer absorbs 97-99% of the Sun's medium-frequency ultraviolet light (from about 200 nm to 315 nm
wavelength), which potentially damages exposed life forms on Earth.

II. OZONE LAYER DEPLETION
The distribution of ozone in the stratosphere is a function of altitude, latitude and season. It is determined by
photochemical and transport processes. The ozone layer is located between 10 and 50 km above the Earth's
surface and contains 90% of all stratospheric ozone. Under normal conditions, stratospheric ozone is formed by
a photochemical reaction between oxygen molecules, oxygen atoms and solar radiation. Measurements carried
out in the Antarctic have shown that at certain times, more than 95% of the ozone concentrations found at
altitudes of between 15 and 20 km and more than 50% of total ozone are destroyed, with reductions being most
pronounced during winter and in early spring. Natural phenomena, such as sun-spots and stratospheric winds,
also decrease stratospheric ozone levels, but typically not by more than 1-2%.
The main cause of ozone layer depletion is the increased stratospheric concentration of chlorine from
industrially produced CFCs,halons and selected solvents. Once in the stratosphere, every chlorine atom can
destroy up to 100 000 ozone molecules. The amount of damage that an agent can do to the ozone layer is
expressed relative to that of CFC-11 and is called the Ozone Depletion Potential (ODP), where the ODP of
CFC-11 is 1.
The lifetime of some of these ozone depleting substances is very long, and they may continue to deplete the
ozone layer long after their use has been phased out. In this publication the ODP values for 100-year timespan
are used. Nevertheless some shorter-lived substances may have a very high chlorine loading potential and thus
their effect in the short term is much larger than reflected by their ODP value.Aircraft emissions of nitrogen
oxides and water vapor add to this depletion effect by creating ice crystals that serve as a base for ozone
destroying reactions.
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Fig.1: Ozone-oxygen cycle in the ozone layer

III. CAUSES OF OZONE DEPLETION
Scientific evidence indicates that stratospheric ozone is being destroyed by a group of manufactured chemicals,
containing chlorine and/or bromine. These chemicals are called "ozone-depleting substances" (ODS).
ODS are very stable, nontoxic and environmentally safe in the lower atmosphere, which is why they became so
popular in the first place. However, their very stability allows them to float up, intact, to the stratosphere. Once
there, they are broken apart by the intense ultraviolet light, releasing chlorine and bromine. Chlorine and
bromine demolish ozone at an alarming rate, by stripping an atom from the ozone molecule. A single molecule
of chlorine can break apart thousands of molecules of ozone.

Fig.2: Causes of Ozone Depletion
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IV. THE MAIN OZONE-DEPLETING SUBSTANCES (ODS)
Chlorofluorocarbons (CFCs):
 The most widely used ODS, accounting for over 80% of total stratospheric ozone depletion.
 Used as coolants in refrigerators, freezers and air conditioners in buildings and cars manufactured before
1995. o Found in industrial solvents, dry-cleaning agents and hospital sterilants.
 Also used in foam products — such as soft-foam padding (e.g. cushions and mattresses) and rigid foam (e.g.
home insulation).

Halons
 Used in some fire extinguishers, in cases where materials and equipment would be destroyed by water or
other fire extinguisher chemicals. In B.C., halons cause greater damage to the ozone layer than do CFCs
from automobile air conditioners.

Methyl Chloroform:
 Used mainly in industry — for vapor degreasing, some aerosols, cold cleaning, adhesives and chemical
processing.

Carbon Tetrachloride:
 Used in solvents and some fire extinguishers.

Hydro fluorocarbons (HCFCs):
 HCFCs have become major, "transitional" substitutes for CFCs. They are much less harmful to stratospheric
ozone than CFCs are. But HCFCs they still cause some ozone destruction and are potent greenhouse gases.

V. THE IMPACTS OF OZONE DEPLETION
Stratospheric ozone filters out most of the sun's potentially harmful shortwave ultraviolet (UV) radiation. If this
ozone becomes depleted, then more UV rays will reach the earth. Exposure to higher amounts of UV radiation
could have serious impacts on human beings, animals and plants, such as the following:

Harm tohuman health:
 More skin cancers, sunburns and premature aging of the skin.
 More cataracts, blindness and other eye diseases: UV radiation can damage several parts of the eye, including
the lens, cornea, retina and conjunctiva.
 Cataracts (a clouding of the lens) are the major cause of blindness in the world. A sustained 10% thinning of
the ozone layer is expected to result in almost two million new cases of cataracts per year, globally
(Environment Canada, 1993).
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 Weakening of the human immune system (immunosuppression). Early findings suggest that too much UV
radiation can suppress the human immune system, which may play a role in the development of skin cancer.

Adverse impacts on agriculture, forestry and natural ecosystems:
 Several of the world's major crop species are particularly vulnerable to increased UV, resulting in reduced
growth, photosynthesis and flowering. These species include wheat, rice, barley, oats, corn, soybeans, peas,
tomatoes, cucumbers, cauliflower, broccoli and carrots.
 The effect of ozone depletion on the Canadian agricultural sector could be significant.
 Only a few commercially important trees have been tested for UV (UV-B) sensitivity, but early results
suggest that plant growth, especially in seedlings, is harmed by more intense UV radiation.

Damage to marine life:
 In particular, plankton (tiny organisms in the surface layer of oceans) are threatened by increased UV
radiation. Plankton are the first vital step in aquatic food chains.
 Decreases in plankton could disrupt the fresh and saltwater food chains, and lead to a species shift in
Canadian waters.
 Loss of biodiversity in our oceans, rivers and lakes could reduce fish yields for commercial and sport
fisheries.

Animals:
 In domestic animals, UV overexposure may cause eye and skin cancers. Species of marine animals in their
developmental stage (e.g. young fish, shrimp larvae and crab larvae) have been threatened in recent years

by the increased UV radiation under the Antarctic ozone hole.
Materials:


Wood, plastic, rubber, fabrics and many construction materials are degraded by UV radiation.



The economic impact of replacing and/or protecting materials could be significant.

VI. GOVT. REGULATIONS ON OZONE DEPLETION
194

nations

have

signed

an

international

agreement

to

end

the

production

of

chloro-fluoro

carbons(CFCs),halons and other ozone-depleting substances (ODS). The agreement is called the Montreal
Protocol on Substances that Deplete the Ozone Layer (1987). The protocol has been amended several times, to
speed up ODS phase out dates and to include more types of ODS.

VII. PREVENTION OF OZONE DEPLETION
The nations of the world have taken a crucial step in joining together to halt the production and use of ozonedestroying chemicals. But the work can't stop there. To prevent the further depletion of Ozone layer, we can
take the following precautionary steps:
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 Awareness: Know the rules: It is illegal to recharge refrigerators, freezers and home/vehicle air conditioners
with CFCs.
 If you have an older vehicle with an air conditioner, have it serviced by a qualified technician, and make sure
the CFC is recaptured and recycled by technician who is specifically certified to do this work. If you don't
use your air conditioner — or if the vehicle is about to be scrapped — make sure a qualified technician
recaptures and recycles the CFC. The same rules apply to older refrigerators freezers and home air
conditioners, which may contain CFCs.
 Do not buy or use portable fire extinguishers that contain halons.

VIII. CONCLUSIONS
The Sustainable Energy Action Plan (SEAP) is a key document that shows how to use the results of the Baseline
Emission Inventory to identify the best fields of action and opportunities for reaching the local authority's CO2
reduction target. It defines concrete reduction measures, together with time frames and assigned responsibilities,
which translate the long-term strategy into action. Signatories commit themselves to submitting their SEAPs
within the year following adhesion. The SEAP should not be regarded as a fixed and rigid document, as
circumstances change, and, as the ongoing actions provide results and experience, it may be useful /necessary to
revise the plan on a regular basis. Remember that opportunities to undertake emission reductions arise with
every new development project to be approved by the local authority. The impacts of missing such an
opportunity can be significant and will last for a long time. This means that energy efficiency and emission
reduction considerations should be taken intoConsideration for all new developments, even if the SEAP has not
yet been finalized or approved.
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ABSTRACT
In any wireless sensor network detection of compromised node is very important. It has affected the
reliability and efficiency of wireless sensor network. False report will be inserting in the network via
compromised nodes, which can prompt false alerts as well as the exhaustion of restricted energy
assistance in a battery fuelled system. The false information infusion in a CPNS is achieved by using
cluster network. In this paper, we have reviewed and analyzed different methods which detect faults
results created by compromised nodes. Therefore it is very important to find out the route which
maximize end to end throughput. Therefore Spatial Reusability Routing is discussed.
Keyword- Multipath, SAAR routing protocol, Spatial Reusability Routing, wireless sensor network,
etc.

I. INTRODUCTION
Wireless sensor network made up of large number of sensor nodes. Now days in various applications the sensors
and actuators are used to monitor the physical systems. The cyber physical network system is made up of
sensors, actuators and wireless network. In wireless sensor network it is very important to select the route which
gives the maximum throughput and with minimum overall number of transmission.

In this proposed

methodology the polynomial based compromised resilient en-routing filtering with implementation of single
path routing and any path routing is discussed. In the proposed methodology the different parameter such as end
to end throughput, Delay chart, Packet loss ratio and Packet Delivery ratio are analyzed.

II. LITERATURE SURVEY
The overview of various routing protocols such as Statistical En-Routing Filtering (SEF), Location Based
Resilient Security Solution (LBRS), Location- Aware End to End Data Security (LEDS) and Random
Perturbation Based (RPB) are used in wireless sensor network. In [1] the cyber physical network systems to
avoid false data injection attack multiple en- routing scheme are proposed. To deal with false data injection, the
Polynomial-based Compromised-Resilient En-route Filtering scheme (PCREF) is implemented. This method
can filter false injected data efficiently and gain a high resilience to the number of compromised nodes. In [2]
this scheme, a legal report is generated by multiple sensing nodes using their different authentication keys from
one way hash chains. Cluster head uses approach to disseminate the authentication keys of sensing nodes along
multiple paths toward the base station. There is another scheme which is implemented [3] a mixed hop by hop

103 | P a g e

authentication scheme that assures the base station will find any injected false data packets when no more than a
fix en number sensor nodes are vulnerable to attacker. This work [4] proposes some research activities in WSN,
including networking issues and coverage and deployment issues. Then, we review some CPS network systems
that have been designed for, including health care, navigation, rescue, intelligent transportation, social
networking, and gaming applications

III. IMPLEMENTATION DETAILS
3.1 System Overview
In this proposed system, en route filtering technique which can be used in wireless networks, with which the
intermediate nodes checks the correctness of the data that is being transmitted along the route from source to
the sink with the help of intermediate nodes . This intermediate node exists in wireless sensor network to route
data packet from source to sink node or destination node. The intermediate node not only checks the correctness
of the data but also can filter the false data effectively. The intermediate node continuously check packet
received with valid detail. If sink node or trust node receive data packet without filtered, the sink can filter
packet detail for attacked or data forgery from packet. To carry out these above operations the polynomial based
compromised resilient en-route filtering is adopted in the proposed system. In addition to this, by considering
spatial reusability of the wireless communication the multipath routing scheme are also available for packet
forwarding to the destination or sink node. The multipath routing scheme based on spatial reusability aware
single path routing (SAAR) any path routing (SAAR) protocols and the remaining part of polynomial based
compromised resilient en-route filtering is implemented in proposed methodology.
Fig. 1. Shows the proposed system architecture of proposed system. As shown in architecture the polynomial
based compromised resilient en-routing filtering with implementation of single path routing and any path
routing are implemented

Fig. 1. Shows the proposed system architecture of proposed system.
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3.2 Mathematical Model
False data injection with multipath routing
Let us consider S as a set en-routing scheme to avoid false data injection,
S= { }
Input
1.

Identify the inputs as number of nodes

2.

F= {f1, f2, f3 ....., fn| „F‟ as set of functions to execute to routing model

3.

I= {i1, i2, i3…|‟I‟ sets of inputs to number of nodes/ sensor

4.

O= {o1, o2, o3….|‟O‟ Set of outputs from the function sets}
S= {I, F, O}

Where,
I = {Number of nodes}
O = {false data injection filtering, multipath route}
F = {Shortest Path algorithm, SAAR, SASR}
3.3 Algorithm
The algorithm implemented for the for packet transmission in wireless packet transmission is given below. This
is request and response model for packet acknowledgement.
Input

: - Number node, neighbors, connection Links

Output: - Network scheduling with distributed network
Step1

:- Calculate Weight for each connection

Step2

:- Break connection with similar weight

Step3

:- Find node which having multiple connection with Free neighbor

Step4:-

While Links. Size Do
{
If links. Match(request) Then
{
Matched link
}
Else
{
Send matching request to node
}
}

Step5:-IF request. Match (link) then
{
Send matched reply to node
Send drop message to free neighbors
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}
Step6:- If Matched reply from neighbor Then
{
Send drop message to free neighbors
}
Step7:- If Drop message Then
{
Acknowledge matched link
neighbors. Remove (node)
}
Step8:End

IV. IMPLEMENTATION STATUS
The Polynomial-Based Compromised-Resilient En-route Filtering scheme is implemented by designing
graphical user interface (GUI) as shown in fig.2. At any time a user will be able to create wireless sensor
network by using graphical view with the help of clicking on a button. The GUI consists of number of key
factors such as total nodes, source node and destination node as shown in the fig.3.

Fig.2: En-route filtering scheme using Graphical User Interface.
In the GUI, user will enter no. of total nodes and source node and destination node and after click on draw node
button. The network simulator creates wireless sensor network by using graphical view and displays no. of
sensor nodes, sink node.
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Fig.3: Example of Number of sensor nodes and destination node.

Fig.4: En-route filtering scheme.

V. SYSTEM ANALYSIS
In the proposed methodology the PCREF is used to filter false injected data and achieve high resilience to attack
over data. Following graph shows throughput for packet transmission after polynomial authentication and check
polynomials over encrypted data. Additionally, this system implements SAAR and SASR to reduce overhead
and improve throughput maximization. The throughput computation results are shown below in fig.5.

Fig.5: Throughput Chart
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5.1 Delay Ratio.
This graph shows packet transmission delay ratio. This delay is reduced due to energy efficient packet data
transmission using spatial available routing.

Fig.6: Delay Chart

5.2 Packet Loss Ratio
An en-route filtering scheme reduces packet loss ratio in WSN with energy efficient packet transmission by
avoiding false data injection.

Fig.7: Packet Loss Ratio Vs Time.

5.3 Packet Drop Ratio (Before)
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This graph shows that packet delivery before false data injection attack in wireless network.

Fig.8: Packet Delivery Ratio Vs Time.

5.3 Packet Drop Ratio (After)
Following graph shows packet delivery ratio after false data injection avoidance and high resilience for data
collection.

Fig.8: Packet Delivery Ratio Vs Time.
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5.4 Overhead
Novel en-route filtering scheme for data collection to avoid false data injection in wireless sensor network uses
polynomial based authentication and authorization of data and sensors. These sensors are authorized in terms of
digital signature verification to avoid overhead for authentication each time. Spatial routing helps to reduce
overhead between network nodes to transfer packet.

Fig.9: Overhead Vs Time.
5.4 File Transfer
In the proposed methodology for packet transmission after polynomial authentication and check polynomials
over encrypted data and file is transfer from source to destination, the file is verified then it transfer to
destination. The verified file is shown below.
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Fig.9: File Transfer in wireless Network.

5.5 Comparison of Performance Parameters.
In the polynomial based compromised resilient en-routing filtering and in proposed system the performance
parameters are given in the tabular form.
Goals

Existing System

Proposed System

Network

Unicast- Hop by Hop

Clustering based

Security

Authentication

Polynomial

and

PCREF + Digital Signature based

Check Polynomial

authentication and authorization

Methodology

Hop to Hop data collection

Cluster wise data collection

Routing

DSR

Radio Resource Control

Algorithm

Shortest Path Routing

SAAR and SASR

VI. CONCLUSION
In the wireless sensor network to avoid false data injection the en-route filtering scheme is implemented. To
avoid false data injection in wireless, data collection uses authentication polynomial and check polynomial
attributes about the sensor nodes. The Proposed system used in this paper

demonstrates signature based data

authentication to avoid misuse of information collected. Since wireless network can be easily compromised with
faulty nodes, to avoid sensor nodes are encrypted with digital signature generated for data transmission across
the network. Wireless sensors are filtered by different attributes like energy, packet transmission capacity. The
proposed SAAR and SASR communication scheme reduces delay for packet delivery during clustered
communication for data transmission and improves end to end throughput.
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ABSTRACT
In this paper modeling of an inverted pendulum is done using fundamental law of motions (Newton’s
second Law of motions) for stabilization of the pendulum. The controller gain is designed through
Pole Placement design (A conventional controller) and Linear Quadratic Regulator (An optimal
controller) techniques and also the results for both the controller are compared. An advantage of
Quadratic Control method over the pole-placement techniques is that the former provides a
systematic way of computing the state feedback control gain matrix.LQR controller is designed by the
selection on choosing .The proposed system extends classical inverted pendulum by incorporating two
moving masses. The motion of two masses that slide along the horizontal plane is controllable .The
results of computer simulation for the system with Linear Quadratic Regulator (LQR) & Pole
Placement Design.
Keywords: Inverted Pendulum, Mathematical Modeling, Pole Placement Design, Linear Quadratic
Regulator (LQR), State Feedback Matrix.

I. INTRODUCTION
In our childhood we were trying to balance a broom-stick on our index finger or the palm of our hand for fun. In
that playing trick we had to constantly adjust the position of our hand to keep the object upright. An Inverted
Pendulum does basically the same thing. But in case of an Inverted Pendulum the motion is restricted to one
dimension only, where as in case of a broom-stick the hand is free to move in any directions. Just like the
broom-stick, an Inverted Pendulum is an inherently unstable system. Force must be properly applied to keep the
system intact. To achieve this, proper control theory is required. The Inverted Pendulum is a non-linear time
variant open loop system. .So the standard linear techniques cannot model the non-linear dynamics of the
system. This makes the system more challenging for analysis. The dynamics of the actual non-linear system is
more complicated. But this non linearized system can be approximated as a linear system if the operating region
is small, i.e. the variation of the angle from the normal position. Here we use two techniques, 1st is pole
placement design and 2nd is Linear Quadratic Regulator
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II. MATHEMATICAL MODELING OF THE SYSTEM
Here we consider only a two-dimensional problem in which the pendulum moves only in the plane of the page.
The control force F is applied to the cart. Assume that the center of gravity of the pendulum rod is at its
geometric center. Below are the free-body diagrams of the two elements of the inverted pendulum system.

Fig. 1

Summing the forces in the free-body diagram of the cart in the horizontal direction, you get the following
equation of motion.
+b +N=F

(1)

Summing the forces in the free-body diagram of the pendulum in the horizontal direction, we get the following
expression for the reaction force .
(2)
If we substitute this equation into the first equation, we get one of the two governing equations for this system.
(3)
To get the second equation of motion for this system, sum the forces perpendicular to the pendulum. Solving the
system along this axis greatly simplifies the mathematics. we should get the following equation.
(4)
To get rid of the P and N terms in the equation above, sum the moments about the centroid of the pendulum to
get the following equation.
(5)
Combining these last two expressions, we get the second governing equation.
(6)
Since the analysis and control design techniques we will be employing in this example apply only to linear
systems, this set of equations needs to be linearized. Specifically, we will linearize the equations about the
vertically upward equilibrium position, = , and will assume that the system stays within a small
neighbourhood of this equilibrium. This assumption should be reasonably valid since under control we desire
that the pendulum not deviate more than 20 degrees from the vertically upward position. Let
deviation of the pendulum’s position from equilibrium, that is,

=

represent the

+ . Again presuming a small deviation ( )

from equilibrium, we can use the following small angle approximations of the nonlinear functions in our system
equations
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(7)
(8)
(9)
After substituting the above approximations into our nonlinear governing equations, we arrive at the two
linearized equations of motion. Note u has been substituted for the input F.
(10)
(11)

2.1 Transfer Function
To obtain the transfer functions of the linearized system equations, we must first take the Laplace transform of
the system equations assuming zero initial conditions. The resulting Laplace transforms are shown below.
(12)
(13)
Recall that a transfer function represents the relationship between a single input and a single output at a time. To
find our first transfer function for the output

and an input of U(s) we need to eliminate X(s) from the above

equations. Solve the first equation for X(s).
(14)
Then substitute the above into the second equation.
(15)
Rearranging, the transfer function is then the following
(16)
Where,

(17)

From the transfer function above it can be seen that there is both a pole and a zero at the origin. These can be
canceled and the transfer function becomes the following.
(18)
Second, the transfer function with the cart position X(s) as the output can be derived in a similar manner to
arrive at the following.
(19)

2.2 State Space Model
The linearized equations of motion from above can also be represented in state-space form if they are rearranged
into a series of first order differential equations. Since the equations are linear, they can then be put into the
standard matrix form shown below.
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(20)

(21)

The

matrix has 2 rows because both the cart's position and the pendulum's position are part of the output.

Specifically, the cart's position is the first element of the output y and the pendulum's deviation from its
equilibrium position is the second element of y.

III. DESIGN REQUIREMENT
Our problem is to have a closed loop system having an overshoot of 10% and settling time of 1 sec. Since the
overshoot

Table 1. Parameters under considerations
Parameter

Value

Unit

Cart mass(𝑀)

1

Kilogram

Mass of the pendulum(𝑚)

0.2

Kilogram

Half Length of pendulum(𝑙)

0.45

meter

Coefficient of frictional force(𝑏)

0.1

Ns/m

Moment of inertia of pendulum(𝐼)

0.0135

Kg/m2

Gravitation force(𝑔)

9.8

m/s2

IV. OPEN-LOOP STABILITY
In this problem, represents the step command of the cart's position. The 4 states represent the position and
velocity of the cart and the angle and angular velocity of the pendulum. The output contains both the position of
the cart and the angle of the pendulum. We want to design a controller so that when a step reference is given to
the system, the pendulum should be displaced, but eventually return to zero (i.e. vertical) and the cart should
move to its new commanded position. As we all know Inverted Pendulum is inherently unstable system. The
pole locations are 0, -0.0833, -4.3266, 4.3147.
We can see one of pole in right half (pole 4.3147). So system is unstable.

V. POLE PLACEMENT
 Assumptions
 The system is completely state controllable
 The state variables are measurable and are available for feedback.
 Control input is unconstrained.
 Objective
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The closed loop poles should lies at desired locations which are as per design requirement. Let us assume that
we decide that the desired closed-loop poles are to be at s=μ1, s=μ2…s= μn. By choosing an appropriate gain
matrix for state feedback, it is possible to force the system to have closed-loop poles at the desired locations,
provided that the original system is complete state controllable. Consider a control system

A = n × n constant matrix
B = n × 1 constant matrix
C = 1 × n constant matrix
D = constant (scalar)
u = control signal (scalar)
y = output signal (scalar)
x = state vector (n-vector)
Where we shall choose the control signal to be
u = – Kx
This means that the control signal is determined by an instantaneous state. Such a scheme is called state
feedback. The 1× n matrix K is called the state feedback gain matrix. We assume that all state variables are
available for feedback. In the following analysis we assume that is unconstrained. A block diagram for this
system is shown.

Fig.2 State space design
This closed-loop system has no input. Its objective is to maintain the zero output. Because of the disturbances
that may be present, the output will deviate from zero. The nonzero output will be returned to the zero reference
input because of the state feedback scheme of the system. Such a system where the reference input is always
zero is called a regulator system. (Note that if the reference input to the system is always a nonzero constant, the
system is also called a regulator system.)The solution of this equation is given by

Where

is the initial state caused by external disturbances. The stability and transient response

characteristics are determined by the Eigen values of matrix [A-BK].
If matrix x(t) =(A-BK)x(t)
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K is chosen properly, the matrix [A-BK] can be made an asymptotically stable matrix, And for all x(0)≠0, it is
possible to make x(t)approach 0 as t approaches infinity. The eigen values of matrix [A-BK] are called the
regulator poles. If these regulator poles are placed in the left-half s plane, then x(t) approaches to infinity. The
problem of placing the regulator poles (closed-loop poles) at the desired location is called a Pole-placement
problem.
Determination of Matrix K Using Ackermann’s Formula:
There is a well-known formula, known as Ackermann’s formula, for the determination of the state feedback
gain matrix K. We shall present this formula in what follows.
Consider the system

Where we use the state feedback control u = –Kx. We assume that the system is completely state controllable.
We also assume that the desired closed-loop poles are at s = μ1, s=μ2…S= μn
Use of the state feedback control
u=−Kx modifies the system equation to

The desired characteristic equation is

From Cayley –Hamilton theorem we get the value of gain matrix.

Fig.3 Inverted-pendulum control system.

Analytical Calculations of Inverted Pendulum by using Pole Placement design.
As per design requirement maximum overshoot 10 % and settling time 1sec. Our pole is calculated
below

Solving above equation we get value of

.
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Settling time =
Solving above equation we get value of

.

From the above value we get value of poles
-4+ 5.459j, -4-5.459j, -10, -20

VI. LINEAR QUADRATIC REGULATOR
Deriving the state X of a linear system.

To the origin by minimizing the following quadratic performance Index (cost function)

Necessary condition of Optimality
 Terminal Penalty
 Hamiltonian
 State Equation
 Costate Equation
 Optimal Control Equation
 Boundary Condition
Riccati Equation

Solution Procedure
 Use the boundary condition

and integrate the Riccati Equation backwards from

.

 Store the solution history for Riccati matrix.
 Compute the optimal control online

Infinite Time Regulator Problem
Theorem(By Kalman)
As

for constant Q and R matrices,

Algebraic Riccati Equation(ARE)

As here we can see that on changing the weight cost matrix Q and R. Settling time also changes. Decreasing the
value Q causing system instability, so proper choice of Q and R is needed.

120 | P a g e

Q= [1 0 0 0; 0 0 0 0;0 0 1 0;0 0 0 0],

R= [.001]

We get the optimum result.

VII. SIMULATION & RESULTS
By using MATLAB we got the outputs
Simulation result using pole placement design:

Fig.4 Response of Inverted Pendulum using Pole Placement Design

Simulation result using LQR:
Q = [1 0 0 0; 0 0 0 0; 0 0 1 0; 0 0 0 0]
R = [0.001]

Fig. 5. Response of Inverted Pendulum using LQR
VIII. CONCLUSION
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Modeling of inverted pendulum shows that system is unstable. Results of applying state feedback controllers
show that the system can be stabilized. LQR controller method is cumbersome because of selection of constants
of controller. Constant of the controllers can be tuned by some soft computing techniques for better result.
Comparing the step response characteristics of this system with those of pole placement we have observed that
the response of present system is less oscillatory and exhibits less maximum overshoot .The system designed by
quadratic optimal regulator approach is- less oscillatory and well damped
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ABSTRACT
This project presents Hand Gesture recognition for Indian sign languages. The gesture recognition basically is
designed for human machine interaction. The system consists of components such as pre-processors, feature
extraction& recognition for static gesture recognition. In the first component background subtraction& detection
of hand is obtained. Depth camera is used to extract the hand gesture recognition. In second component features
such as contour & convex are computed & gesture is recognized for sign languages identifiably. The features of
hand are extracted and the static hand posture is classified using the support vector machine (SVM). The result
of convexity shows that there white regions which the convex hull comprises but not contained in the contour.
These areas are the defects relative to the outer. The beginning point & end point are the points on the hull
where the defect begins & ends. The distant point indicates the point on the defect which is the at longer
distance from the edge of the hull. The depth of defect is the distance between long distance point & edge of the
hull. Otherwise, the beginning and the end point are used to determine the fingertips positions. The marks of
fingertips are then used for hand posture differentiation and gesture recognition.

Keywords - Depth cameras, Dynamic hand gesture recognition, Static hand posture recognition
Support vector machine.
.
I. INTRODUCTION
Gesture recognition will be more useful in computers to begin to understand human body language. This will
help in constructing a precious bridge between machines and humans than graphical user interfaces, which still
limit the majority of input to keyboard and mouse. Gesture recognition enables humans to interface with the
machine and interact naturally without any mechanical devices. Using the concept of gesture recognition, it is
possible to use fingertips to move cursor on the computer screen.In human communication, the use of speech
and gestures is completely coordinated. Machine gesture and sign language recognition is about recognition of
gestures and sign language using computers. A number of hardware techniques are used for gathering
information about body positioning; typically either image-based (using cameras, moving lights etc) or devicebased (using instrumented gloves, position trackers etc.), although hybrids are beginning to come about.
Although this technology is still in its infancy, applications are beginning to appear. Mac/Windows computer
and webcam to download an app that allows them to control Music & Video apps such as sportily, iTunes,
Windows Media Player, QuickTime, and VLC using gestures. Gesture recognition can be conducted with
techniques from computer vision and image Processing.
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II. METHODOLOGY
In our project the proposed system will include 3D webcam for capturing the hand gestures & an algorithm that
processes the acquired images & then classifies the hand gesture correctly. The work mainly emphasizes on the
feature extraction from the hand gestures & use that features in the recognition algorithm. The system will
contain setup procedure in which the algorithm is trained on the given training set based on significant feature
extracted for different hand gestures. The system will be able to classify the given hand gestures based on the
knowledge acquired during the training phase. The design of hand gesture recognition system is divided into
two phases. First phase is the pre-processing phase & second phase is the classification phase. The efficiency of
the classification phase entirely depends on the pre-processing phase.In training phase the data base which
consists of list of unique binary pattern for different hand gesture representing some specific number between 09 & alphabets A-Z is created & is represented in some form.The general methodology for a design of a system
shown in figure.

Fig 1. General Methodology
The system mainly focuses on support vector machine (SVM) which is machine learning algorithm. Initially
traditional methods will be followed in pre-processing steps for preparing an image for feature extraction. Once
the prepare image (noise free image) is successfully achieved, the significant features representing different
hand gestures are extracted & represented to include in classification algorithm. This is because the more
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features include in the algorithm the more will be the accuracy of classification. The initially we are using
simple test image from camera. Image from camera is processed with pre-processing phase consisting of
background subtraction and colour space transformation. Features like convex & contour are extracted from
original image.SVM is used for image classification.SVM is machine learning Algorithm Extracted Features &
Recognized gestures compared with each other to achieve desired accuracy, precision & recall. In our project
the proposed system will include 3D webcam for capturing the hand gestures & an algorithm that processes the
acquired images & then classifies the hand gesture correctly. The work mainly emphasizes on the feature
extraction from the hand gestures & use that features in the recognition algorithm. The system will contain setup
procedure in which the algorithm is trained on the given training set based on significant feature extracted for
different hand gestures. The system will be able to classify the given hand gestures based on the knowledge
acquired during the training phase. The design of hand gesture recognition system is divided into two phases.
First phase is the pre-processing phase & second phase is the classification phase. The efficiency of the
classification phase entirely depends on the pre-processing phase.
In Second phase the data base which consists of list of unique binary pattern for different hand gesture
representing some specific number between 0-9 & alphabets A-Z is created & is represented in some form. The
overall implementation process is described as follows
[1.] Human Generated Gesture
As a first step of implementation user will show one gesture. The gesture should be constant for some period
of time, which is necessary for Static processing. These gestures should be already defined as valid gesture
for processing.
[2.] Web Camera
The purpose of web camera is to capture the human generated hand gesture and store it in memory. The
package called Java Media Framework is used for storing image in memory and again calling the same
program after particular interval.
[3.] Image Processing Algorithm
This carries the major portion of implementation. First the captured image is pre-processed by techniques
like making binary, zooming, cropping and standard resizing. Such pre-processed image is given to the
image-processing algorithm. The algorithm will count the number of fingers shown by user, which will work
as input for next processing
[4.] Event Handling
Once the gesture is identified the appropriate command for it will be executed. This includes opening,
traversing my computer contents as per user requirement. Shortcut for applications like notepad, WordPad
are also provided. Other control commands include shutdown and restart facilities using gestures
[5.] Back To Capturing Gestures
Gesture recognition is a dynamic process so once particular gesture is identified and appropriate control
command is executed it will again go to capture next image and process it accordingly
.

III. SYSTEM DESCRIPTION
1) Collecting the pictures
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First of all, it will be necessary to collect pictures of all the gestures that will be supported by the Gesture
recognition system. Every gesture is associated a particular task through which the user can control the
computer.
2) Finding the hand
We need then to analyze the picture, and to find the relevant part of the picture. Indeed the user will never
put his hand in the same area of the picture. In any cases, the user expects the program to count same no of
fingers. So it is necessary to find the hand in the picture that is to say to zoom on the hand, and to pick it up.
3) Zooming on the Hand
A) Finding the hand in the picture
According to the requirements, the web camera is not supposed to move. This piece of information gives a
huge advantage that allows simplifying the zooming process. Indeed, it implies that the background is more
or less always the same. In all what follows, it will be supposed that in the picture, we can just find the hand
and the background: no other object should be present. Please note that all correct sign are suppose to
include thumb finger, which is used as a reference for zooming on the hand. After processing noise removal,
the resulting picture will be black almost everywhere except where the hand is. So, zooming can then be
easily realized by cropping areas whose pixel values are close to 0.
B) - Creating a Binary Picture
To make all the pre-processing easier, it is better to create a binary picture. To do so, it is necessary to
choose a threshold: pixels with value lower than this threshold will be set to 0 (black) and others will be set
to 1. The choice of this threshold depends on the web camera properties. Then it is necessary to execute
noise-removal functions, else every noisy pixel that its value is too high may be considered as part of the
hand and will be included in the zoom-in picture.
C) Zooming in the Binary Picture
Let’s suppose that the picture is completely black (0), except in the area of the hand in which it is completely
white (1), according to the previous few examples. The problem now is how to crop the area completely
black. The fastest method is to compute a line vector in which the i-th element is the sum of the elements of
the i-th column of the picture, and a column vector in which the i-th element is the sum of the elements of
the i-th line of the picture
4) Recognize the gesture (Convex & contour)
There are different methods are available to identify the gesture as we described below after the region of
hand is obtained, the next step is to extract the features of hand. Figureis the flow chart of hand feature
extraction and the pseudo code of of hand is to compute a convex hull for the hand and then compute its
convexity defects. The width of square is adjustable according to the depth of the hand tracking point by the
following formula:
W square ¼ 112000=depth point of hand tracking

(1)

Where wsquare denotes the width of square with pixel, depth point of hand tracking denotes the depth
of the hand tracking point in millimetre.

IV.RESULTS
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Fig 2. Hand Region Extraction& contour evaluation

Fig.4 Convex Hull copmutation

Fig. 3. Polygonal Approximation

Fig. 5 Convexity Defects computation

V.CONCLUSION
The proposed system can recognize nine commonly used static hand gestures for embedded systems. These
Static hand gestures can be recognized according to static hand posture based methods, and Fingertip based
methods. The proposed system can accurately detect the static hand gestures with an average recognition rate of
87.6 %, which is good for controlling the embedded systems
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ABSTRACT
Black Soil is a most common soil in India, which covers more than 20 percentage land area of India and is also
known as „regur‟. This soil is spread over Madhyapradesh, Gujarat, Andhrapradesh, Tamil Nadu, Maharashtra,
Karnataka and other parts of India as well. Presence of montmorillonite clay minerals is mainly responsible for
swelling and shrinkage characteristic of black cotton soil. The swelling and shrinkage characteristics of black
cotton soil pose a serious threat to foundations and structures constructed on them. Light weight and small
structures are generally more susceptible to damage due to their less amount of overburden pressure. In this
study, experiments have been conducted to find out the effect of addition of sea salt on the behaviour of black
cotton soil. From the laboratory test results it is observed that the addition of salt in black cotton soil
significantly reduces the liquid limit, plastic index, swelling and plasticity index of soil with a minimum cost.
Optimum moisture content and dry density of soil has also found to be changed with addition of sea salt.

Keywords -Black Cotton Soil, Index Properties, Optimum Moisture Content, Maximum Dry
Dencity,Sea Salt

I. INTRODUCTION
Increased costs associated with the use of high quality materials led to the need of local soils to be used in
geotechnical and highway construction . Often however high water content and low workability create
difficulties for construction projects. In many situation soil present in the field may be a problematic one such as
expensive soils. Expansive soils with high swell and shrinkage behavior prone to be challenging for construction
and pavement activities. Expensive soils will heave and can cause lifting of building or other structures during
high moisture variations and they suffer shrinkage and can result in building settlement during dry spells. They
also exert pressure on the vertical face of the foundations, basement and the retaining walls resulting in lateral
movements. Apart from its effect on building construction and foundation they have severe impacts on roads,
ground anchors and underground pipelines and other buried structures. Pavements are in particular susceptible
to damage by expansive soils because they are light weight an d extended over large areas. Expansive soils
covers almost 20% of India‟sland. Hence they cannot be simply ignored of construction and pavement activities
because of their problematic nature. There are several methods available for improving characteristics of
expansive soils.
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Previous researches on improvement in the characteristics of expansive soils have come out with fruitful
solutions including chemical stabilization techniques and deep foundation techniques. The most significant
among them is stabilization techniques. Stabilization in broad sense incorporates the various methods employed
for modifying the properties of soil and to reduce the construction cost by making best use of locally available
materials. At the same time large amount of salt is produced from sea everyday and the utilization of such salt is
very important. Salt is classified as sea salt and table salt (common salt). Sea salt is produced through
evaporation of ocean water or water from saltwater lakes, usually with little processing. Depending on the water
source, this leaves behind certain trace minerals and elements. The minerals add flavor and color to sea salt,
which also comes in a variety of coarseness levels. However Table salt is typically mined from underground salt
deposits. Table salt is more heavily processed to eliminate minerals and usually contains an additive to prevent
clumping. Sea salt and table salt contain comparable amounts of sodium by weight.

1.1 Need of Study
Studies have been conducted in the past about the problems and damages posed by the black cotton soil. A large
number of research has been done on the improvement of engineering properties of expansive soils to find out
economical and efficient means of using common salt. However less work has been carried out on sea salt
which is also available in large amount with minimum cost or no cost. So there is need to study the effect of sea
salt on engineering properties of expansive soil like black cotton soil.

1.2 Objectives of study

1) To study properties of black cotton soil.
2) To study the effect of sea salt on index properties of black cotton soil.
3) To study the effect of sea salt mixture on engineering properties of black cotton soil.
4) To find out best sea salt mixture.

II. EXPERIMENTAL METHODOLOGY
The purpose of this chapter is to give detail information about materials used in present work and experimental
methodology used for the same.

2.1 Materials used
2.1.1 Black cotton soil
Natural black cotton soil was collected from behind K.V.Naikcollege of engineering near Gangapur road, Nasik
district in Maharashtra state. The soil was excavated from a depth of 1m from the natural ground level. The soil
is dark grey to black in color. The obtained soil was air dried, pulverized manually and passing through 425
micron and 4.75 mm IS sieve was used. The soil has a property of high volume change and develops cracks in
summer. This soil predominantly consists of montmorillonites the principal clay mineral.
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The index properties of the soil used in the investigation are given in Table.
Table 3.1 Properties of soil
Sr.
No.

Parameter

Symbol or

Values

Percentage

obtained

1.

Specific gravity

Gs

2.58

2.

Natural water content

%

11

3.

Liquid limit

%

63

4.

Plastic limit

%

41.58

5.

Shrinkage limit

%

12.35

6.

Plasticity index

Ip

21.42

7.

MDD

g/cc

1.627

8.

OMC

%

19.20

9.

Swelling Index

%

37

10.

C.B.R (unsoaked)

%

performed

11.

C.B.R(soaked)

%

Not performed

12

Colour

Black

2.1.2.Sea Salt
Sea Salt, also known as common salt, table salt, or halite, is a chemical compound with the formula NaCl.
Sodium chloride is the salt most responsible for the salinity of the ocean and of the extracellular fluid of many
multicellular organisms. As the major ingredient in edible salt, it iscommonlyused as a condiment and food
preservative. Production and use of Sea Salt is currently mass-produced by evaporation of seawater or brine
from other sources, such as brine wells and salt lakes, and by mining rock salt, called halite. In 2002, world
production was estimated at 210 million metric tonnes, the top five producers being the United States (40.3
million tonnes), China (32.9), Germany (17.7), India (14.5), and Canada (12.3).Sea Salt is present in ample of
quantity in India.However less work has been carried out on sea salt which is also available in large amount
with minimum cost or no cost. So there is need to study the effect of sea salt on engineering properties of
expansive soil like black cotton soil.

III. PRELIMINARY TESTS ON SOIL
Following Preliminary tests were carried out on soil.
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3.1 Specific Gravity
Thespecific gravity of a soil is used in the phase relationship of air, water and solids in a given volume of the
soil. Specific gravity is the ratio of the mass of unit volume of soil at a stated temperature to the mass of same
volume of distilled water at a stated temperature. Specific gravity was found out with the help of pycnometer
and it was observed that specific gravity of soil is 2.58

3.2Liquid limit (LL)
The liquid limit is defined as the minimum moisture content at which soil will flow upon application of very
small shearing force or it is the moisture content corresponding to the boundary between liquid and plastic states
of soil mass. Plastic limit was conducted as per I.S.2720 (Part 5) 1985. Cassagrandes apparatus was used to
determine the liquid limit and it was found that 63%.

3.3 Plastic limit (PL)
Theplastic limit is the moisture content at which the soil remains in plastic state or it is the water content at
which the soil is just begins to crumble when rolled into a thread of 3 mm diameter. Plastic limit was conducted
as per IS2720 (Part-6)-1972 and it was observed that the plastic limit was 41.58%.

3.4 Plasticity index (IP)

Plasticity index was determined by subtracting plastic limit from liquid limit, hence plasticity
index for experimental soil was (65-43.58) 22.42%.

3.5 Shrinkage limit (SL)
Shrinkage limit (SL) is the maximum water content at which reduction of water will not cause a decrease in the
volume of soil mass. Shrinkage limit for soil was 12.35%.

IV. RESULTS AND DISCUSSIONS
The specific gravity value of soil mixed with various percentages of sea salt are
Type of soil

Specific gravity value %

98% B.C.S.+2% Sea Salt

2.556

96%B.C.S.+4% Sea Salt

2.515

94%B.C.S.+6%Sea Salt

2.483

92%B.C.S.+8% Sea Salt

2.427

90%B.C.S.+10% Sea Salt

2.339

By addition of sea salt as 2%,4%,6%,8% and 10% the values of specific gravity decreses.
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Index And Engineering Properties
Index and engineering properties of treated soil with sea salt
Sr.No.

Property

2%

4%

6%

8%

10%

1

Liquid Limit

60.47

56.46

53.01

48.15

50

2

Plastic Limit

40.18

38.72

37.05

34.77

31.54

3

Plasticity Index

20.29

17.74

15.96

13.38

18.46

4

Shrinkage Limit Part A

62.15

60.74

59.17

57.84

5

Shtinkage Limit Part B

23.30

23.08

22.13

21.10

6

Shrinkage Limit Part C

12.21

11.36

12.37

12.14

7

Maximum Dry Density

1.64

1.74

1.67

1.62

1.34

14.59

16.22

16.65

19.26

18.36

(gm/cc)
8

Optimum Moisture
Content(%)
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Addition of salt in black cotton soil reduces the average liquid limit of all samples to 48.15% from 63%. It may
be concluded that the sea salt has reduced the thickness of the diffused double layer by flocculation of clay
particles that leads to the reduction of liquid limit of black cotton soil. After addition of salt in black cotton soil,
average value of plastic limit reduced to 31.54% from 41.58%. Plasticity index is decreased to 13.38% from
21.42%. This reduction is huge compared to plastic limit. It was observed a reduction in plasticity index of
expansive soil upto addition of 8% Sea salt. High value of plasticity index and high activity of a soil indicates
the high swelling potential. So addition of sea salt do cause reductions in plasticity.

VII. OPTIMUM MOISTURE CONTENTS AND MAXIMUM DRY DENSITY
Optimum moisture content and max dry density has been found to be decreasing and increasing respectively
with mixing of salt.

134 | P a g e

VIII. CONCLUSION
All the laboratory tests were conducted as per Indian standards. Index properties of black cotton soil were
determined in laboratory. A reduction in value of index properties such as liquid limit, plastic limit and plasticity
index of black cotton soil have been observed with addition of sea salt in black cotton soil. The most interesting
change observed in swelling potential of black cotton soil with the addition of salt is that the swelling has been
reduced with a significant amount. The reaction between sea salt and fine grained black cotton soil is mainly
responsible for the flocculation of soil particles and decrease in thickness of double diffused layer. This may
have resulted in increase in density and shear strength of soil. Optimum moisture content was decreased with
addition of salt in soil.

REFERENCES
[1.] Karthik. S (2014) – “ Soil stabilization by using fly ash” IOSR Journal of Mechanical and Civil
Engineering (IOSR-JMCE) e-ISSN: 2278-1684,p-ISSN: 2320-334X, Volume 10, Issue 6 (Jan. 2014), PP 2026
[2.] Prof.J.M. Raut, Dr. S.P.Bajad, Dr. S.R.Khadeshwar (2014) - “Stabilization of expansive soil using fly
ash and murrum” International Journal of Innovative Research in Science, Engineering and
Technology,Vol. 3, Issue 7, July 2014

135 | P a g e

[3.] Ankit Singh Negi (2013) – “Soil stabilization using Lime” International Journal Of Innovative Research in
Science, Engineering and Technology.Volume.2, Issue 2
[4.] Pengpeng Wu (2013) – “International journal of pavement conference”, Sao Paulo, Brazil PP 227-1
[5.] Gyanen. Takhelmayum, Savita A.L. Krishna Gaudi (2013) – “Laboratory study on the soil stabilization
using fly ash mixtures”.ISOR journal of Mechanical and Civil engineering Volume 2, Issue 1, January 2013
[6.] KunalAnandet (2013)- “ A comparative study of black cotton soil and alluvial soilfor economical design by
lime and fly ash stabilization” ISOR journal of Mechanical and Civil engineering Volume 3, Issue 6,
January 2013
[7.] BairwaRamalakhan, Saxena Anil Kumar, Arora T.R. (2013)- “Effect of Lime and Fly ash on engineering
properties of black cotton soil” ISOR journal of Emerging Technology and Advanced engineering. ISSN
2250-2459 Volume 3, Issue 11, PP 09-15.
[8.] Olugbengaoludolupoamu (2011) –“The suitability and lime stabilization requirement of some lateritic soil
samples as pavement.” International Journal of Pure and Applied Science and Technology.ISSN 22696107. PP 29-46
[9.] S. Bhuvaneshwari, R. G. Robinson ,S. R. Gandhi (2005)-“Stabilization of Expansive soils using fly ash”
Fly Ash Utilization Programme(FAUP)
[10.] Dr. Robert M. Brooks (2009)–“Soil stabilization with fly ash and rice husk ash” International Journal of
Research and Reviews in Applied Sciences,Philadelphia,Volume 1, Issue 3
[11.] S. Boobathiraja et al (2014) – “Study on Strength of Peat soil stabilized With Cement and Other
PozzolanicMaterrials. International journal of Civil Engineering Research.Volume 5 Issue 4, PP431-438
February 2014
[12.] Jyoti S Trivedi (2013)- “Optimum Utilization of Fly ash For stabilization of subgrade soil using genetic
algoritham.” Procedia Engineering, PP 250-258 (2013)
[13.] HabeebAdedjiQuadni (2013) – “Impact of compaction delay on the Engineering properties of CementTreated soil.”
[14.] Bello AfeezAdefemi (2013) – “Regression analysis of compaction delay on CBR and UCS of Lime
stabilized Yellowish Brown Lateritic soil.”
[15.] Kolawole J. Osinubi (2013) – “Influence of compactive efforts and compaction delays on Lime-Treated
soil.”Journal of transportation engineering.124:124-155
[16.] S. SahayaVincy and M. Muttharam (2009) – “Delayed compaction effects on the behaviour of stabilized
soil.” IGC 2009,Guntur
[17.] U. N. Okonkwo – “Effects of compaction delay on the properties of Cement –Bound lateritic soil.”Nigerian
journal of technology, Volume 28 No.2
[18.] Baleshwar Singh (2003) – “Effect of compaction delay on lateritic soil Using Fly ash, Lime mixtures.”
Geotechnical engineering for infrastructural development.Roorkee18-20

136 | P a g e

[19.] Kolwale J. Osinubi(2013)- “Influence of compactive efforts and compaction delay on lime treated soil.”
Journal of transportation engineering, March/April PP149-155
[20.] L. J. M. Houben (2013) – “Study of the variables in laboratory testing of cement stabilized materials.”
International Journal Of Pavement ConferenceSau Paulo. Brazil Paper 227-1
[21.] Udayashankar D. Hakari et al (2012) – “Stabilization of black cotton soil using fly ash, Hubballi –
DharwadMuncipal corporation area” Global Journal of research of engineering, Volume XII Issue II
version I.
[22.] Saeid. Amiralian, Amin. Chegenizadeh, and Hamid. Nikraz (2012)- “A Review on The Lime and Fly ash
Application in Soil Stabilization” International Journal of Biological,Ecological and Environmental
Sciences (IJBEES) Vol. 1, No. 3, 2012 ISSN 2277 – 4394
[23.] Dilip Shrivastava1*, A K Singhai2 and R K Yadav3 (2014) -“Effect of lime and rice husk ash on engineering
properties of black cotton soil” International journal of CivilEngineeringResearch.ISSN 2319-5991 Vol. 3,
No. 2, May, 2014

137 | P a g e
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ABSTRACT
Biometric system have evolved very well in last few years and in this digital era secure automatic solution for
face spoofing is needed. Combining existing anti-spoofing approaches to come up with more robust mechanism
is needed for preventing system from various spoofing types. In this paper, detecting face from image and
extracting data from it and then optimizing that information with dataset rich network makes a reliable face
spoofing attack detecting methodology. Proposed methodology can be used in various biometric systems suited
with face detection mechanism. Simple execution with available resolution image and minimum use of extra
hardware makes proposed methodology works for making biometric system more secure.
Index Terms— Biometric system, Face detection, Information Extraction, Spoofing attack, Face spoofing,
Security

I. INTRODUCTION
Digital era in computer system expects communication in form of images, audio, and video. Authentication gets
user friendly with face recognition system. To make systems more Co-oprative now a days biometric
authentication system are available with face recognition system. As systems have move on to digitalization
then even system threats also attacks using various approaches which make difficult for developers to maintain
security in system. Now a days most of smart phones have face oriented lock and unlock mechanism, this
system is also affected by spoof attacks. Thus strong anti-spoofing attack mechanism for smart phone is
preventing system from face spoofing attacks[1]. Iris, Face, and Fingerprint spoof detection is also the part of
making biometric system spoof attack proof. A suitable convolutional network architecture is working to
provide simple and effective authentication techniques[2]. Various approaches for face spoof detection and
various methodologies are preventing systems from spoof attacks. Dynamic texture descriptor combining with
blur tolerant descriptor with local phase quantization such multiple descriptor fusion works more effectively for
face spoof detection[3]. Extracted information from input image are with various data patterns representation
and grid and layered representation of information such digitalized representation improves the anti spoofing
attacks strategies and making systems more secure[4]. Making different execution modes or combining
approaches to verify the presence of real person is the matter of research. Face authentication system in
biometric system have evolved from face detection to liveness detection which satisfies the present need[5].
In this paper face detection and conventional data representation are collectively used to give a method which
expects easy and simple face spoof attack detection. Evolution of approaches from face detection to face
liveness is making biometric system more robust to spoof attacks, presented method gives more reliable
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approach. Information extraction and using it effectively improves the performance of attack detection making
system more secure.

II. BACKGROUND
Face Representation systems mainly faces face spoof attacks which minimises reliability of system. Different
types of attacks increases vulnerabilities in face recognition system mostly consist of print attacks, replay
attacks, and 3D mask attacks. Study of a large unconstrained smart phone spoof attack database (MSU USSA)
with diverse 2D face spoof attacks help to present a new feature representation method for face liveness
detection by considering the complementarily between different feature cues[1]
Biometric system have improved its performance, however system now a days have Iris, face and fingerprint
detection system. Spoofing attacks is performed using printed iris images or cosmetic contact lenses. Faces
spoofing can be done using a digital video, or even a 3D mask of a valid user. For fingerprints, the most
common spoofing method consists of using artificial replicas created in order to spoof into system. To restrict
such spoof attacks a method is proposed which presents a suitable learning convolution network architectures
for each domain, and helps to learn the weights of the network via back propagation which benefits for
evaluating Architecture Optimization and Filter Optimization apart and later combining them to build antispoofing systems[2].
Variety of different media is used for spoofing attacks in a different imaging conditions, the problem poses
serious challenges to restrict spoofing in practical applications. MBSIF-TOP and MLPQ-TOP are two descriptor
used with the SR-KDA approach proposes a method based on the dynamic multiscale binarized statistical image
features and kernel discriminant analysis for face anti-spoofing. Method expects to perform better than similar
dynamic texture descriptors such as LBP-TOP and LPQ-TOP.BSIF descriptors are used to deliver in the context
of the spoofing detection application[3].
Biometric systems and its security evaluation and vulnerability assessment have been widely studied, Face
recognition systems rely on flat images in order to detect people, Several face detection approaches include
image quality analysis, motion analysis, texture analysis, or a combination of these. A face-spoofing 2D
detection method is proposed by searching for Moiré patterns, which studies the multiple digital grids in the
face-spoofing display and in the face-recognition camera. [4].
The biometric verification systems have a security threat of spoofing attacks and has been treated in past few
years. An appropriate evaluation methodology which accounts for the application-dependent cost of the error
rates is proposed which evaluate verification systems under spoofing attacks, which objectively assumes that
both the zero-effort impostors and spoofing attacks need to be considered in the threshold decision process with
a part that reflects the prior probability among all the misuses of the system[5].
This paper presents the brief introduction of face spoof attack detection in section I.Section II discusses
background. Section III discusses previous work. Section IV discusses existing methodologies. Section V
describes proposed methodology. Section VI discusses analysis and discussion. Section VII discusses the
possible outcomes and result. Finally section VIII concludes this paper. And section IX states future scope for
the proposed method.
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III

PREVIOUS WORK DONE

Keyurkumar Patel et.al (2016) [1] proposed a method gives which works better for face liveness detection.
Using image distortion analysis, moiré patterns, shape deformations, surface reflection by the spoof medium,
colour distortions face spoofing detection is done. This method handles spoofing attacks issues which includes
printed photo, Replay attack, and 3D mask attack.
David Menotti

et.al (2015) [2] proposed a method which states benefits of evaluating AO and FO apart and

later combining them to build anti-spoofing system. The methodology for architecture optimization (AO) and
filter optimization (FO) as well as pre-processing of benchmark images and execution of AO and FO with
benchmarks is proposed. Proposed method states new architecture for spoofing detection i.e Spoofnet.
Shervin Rahimzadeh Arashloo et.al (2015) [3] proposed a method known as spectral regression kernel
discriminant analysis (SR-KDA) is focused. The beneficial impact of combining the novel descriptor MBSIFTOP with MLPQ-TOP improves the performance of the spoofing detection system. The kernel fusion is also
executed by SR-KDA with CASIA dataset, Replay-Attack and NUAA databases which works reliably with lowresolution biometric data or short image sequences on the, the fusion consistently improves the performance.
Diogo Caetano Garcia and Ricardo L

et.al (2015) [4] proposed a method which searches for artifacts due to the

overlapping of digital grids using detection of Moiré patterns at the spatial domain. As their is not any a priori
method to distinguish this kind of pattern from any other so its important to point out that prior to resampling,
low-pass filtering may take place.
IvanaChingovska et.al (2014) [5]

proposed a novel evaluation framework for verification systems under

spoofing attacks. The proposed biometric verification system analyses all parameters imposed by the new
problem domain. Reviewing the standards for evaluation of biometric systems in their common setup and
inspecting efforts to adapt them to the new problem definition reporting on their drawbacks for deployment in
real world conditions together expects to deliver stable performance and spoof attack free framework.

IV. EXISTING METHODOLOGY
Biometric system have improved its performance at all stages but still faces many spoofing attack issues.
Various attacking approaches makes it difficult to prevent system from spoof attack but still their are many
methodologies which works effectively to detect and prevent spoof attack, some of such methodologies are as
follows,
A. Spoof Detection on Smart phones:
Five steps proposed for spoof detection are Face Detection, Normalization, Representation, Multi-Frame
Voting, Reject Option. Variability in face detection increases challenges thus face detection and normalization is
important. For representation proposed method uses Local binary pattern and multiscale LBP and SURF
descriptor. IPD values used in discripter comparisons are compared using following relation.
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And area to be analysed are decided using following equations,

Image quality and face texture features information leads to more robust performance. In voting step, If two or
more frames within the three frames in a sequence are classified as live faces, then this sequence is classified as
live, otherwise it is classified as spoof. Rejection options also improves performance[1].

B. Deep Representation For Spoofing Detection:
Implementations includes feed forward convolution operations are stacked by means of hyper parameter
optimization, results into effective yet simple convolution networks that do not require expensive filter
optimization and from which prediction is done by linear support vector machines (SVMs). Operations in
convolution networks can be viewed as linear and non-linear transformations that, when stacked, extract high
level representations of the input. Pooling operation equation used for network optimization is as follows,

Here use a well-known set of operations performed called (i) convolution with a bank of filters, (ii) rectified
linear activation, (iii) spatial pooling, and (iv) local normalization to improve representation which helps to
detect spoof attack[2].

C. Multiple Discriptor Fusion Approach:
Histograms of dynamic texture descriptor on three orthogonal planes to encode texture micro-structure of an
image sequence is proposed for face liveness detection. For this purpose, two effective spatio-temporal texture
descriptors, namely histograms of multiscale dynamic binarized statistical image features (MBSIF-TOP) and
multi scale dynamic local phase quantization (MLPQ-TOP) are advocated. Linear filter Wi of acorresponding
size, the filter response si is obtained by,

Collected representations are then combined for further enhancement of system performance. Their fusion is
done using the SR-KDA method. Fusion technique for face spoofing detection improves the performance,
compared to either one of the descriptors used individually[3].

D. Moire-Pattern Analysis Approach:
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The Moire-patterns and digital grids of image patter helps to collect more information about input image. The
face spoofing detection algorithm based on Moire-patterns analysis works with the images taken at different
distances from the displays, in order to evaluate how the proposed algorithm operates under different
circumstances. difference-of-Gaussians filter is expressed as following equation, where G(0, σ2) is a 2DGaussian function with zero meanand standard deviation σ.

These different conditions were chosen so that two
fundamental factors could separately be accounted for: (a) the distance between the display and the camera; and
(b) the pixel resolution. This analysis help to detect the legal face preventing spoofing attack[4].

E. Biometric Evaluation Analysis:
Mechanism for rejecting spoofing attacks has been studied but now such attacks approach pattern has to handle
as an additional input class. The proposed biometric verification system have three classes at input so that
system can have as much as testing cases. The proposed biometric verification system considers all the
parameters imposed by the new problem domain. And
β∈[ , ]

To do this, firstly review the standards for evaluation of biometric systems in their common setup. Then,
inspect the efforts to adapt them to the new problem definition reporting on their drawbacks for deployment in
real world conditions[5].

V. ANALYSIS AND DISCUSSION
Biometric systems and face identification mechanism are most fundamental services of today’s digital era. Most
of system acquires face authentication mechanism most of them successfully uses that but still their is threat of
face spoof attack in face authentication system. For anti-spoofing system many techniques are their but due to
vulnerabilities of problem definition, need of new effective face anti-spoofing is expected. Face detection from
an input image is challenging and most effective mechanism for making biometric system more robust, as if
only face portion of image gets sorted and only that portion of image gets processed to extract useful
information will help to improve accuracy and effectiveness of proposed method. Thus first step to approach is
to detect face and extract information from it. Then the processes are executed to perform optimization on
available information. Filtering information helps to improve accuracy and conventional network architecture to
make available datasets when the step of matching of contents takes place.
Existing methodologies are having issues regarding resolutions and vulnerabilities of system, proposed
method tries to combine method to improve performance thus with minimum complex mechanism face
detection and face spoof detection method is expressed. Using existing image information effectively and being
less dependent on extra hardware, maximum efficiency can be achieved to protect system from face spoofing.
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Face spoof detection and prevention

Advantages

Disadvantages

technique

.
Secure Face Unlock: Spoof Detection
on Smartphones

1.Useful for cross-database
and intra database testing.
2.Effective

face

1.Lack of autofocus capabilities
may affect performance.

spoof

detection method.
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1.Effective
Deep Representations for Iris, Face,

and

reliable

database interface.

require the redesign of the entire

and Fingerprint Spoofing Detection

system

1.Avoids the costly analysis
Face Spoofing Detection Based on

1.Small changes in the attack could

1.Challenging testing process

computations

Multiple Descriptor Fusion Using
Multiscale Dynamic Binarized
Statistical Image Features
Face-Spoofing 2D-Detection Based
on Moiré-Pattern Analysis

Biometrics Evaluation Under
Spoofing Attacks,”

1.Database used is one of

1.Issues related to resolution for

benchmarked

the capturing image.

among

face

datasets.
1.Fusion is highly beneficial

1.It leads to unnecessary high

to the systems. 2.Robustness

vulnerability to spoofing

to spoofing

TABLE 1: COMPARISON BETWEEN DIFFERENT ANTI FACE SPOOFING TECHNIQUES

VI. PROPOSED METHODOLOGY
Biometric system are rich with face recognition technologies, method preventing system from spoof attack is
what expected. Proposed method expect to detect spoof attack when input face image gets encountered with
given framework of detecting real and fake face. Given method works primarily to extract face features from
given image and passing it on for architecture optimization and filter optimization. Goal of proposed method is
to give a simple and robust approach for face detecting and checking its originality. Publicly available datasets
helps to develop a more robust anti spoofing system.
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Fig.1: Framework of proposed methodology.
Architecture optimization verifies the linear scores of extracted linear SVM information and filter optimization
processes the extracted information and its representing datasets. Convolutional Network when linked with
available database improves reliability of method. Layered representation and multiple validation of extracted
information improves robustness of proposed method.

ALGORITHM:
1) Pass on input image for face detection.
2) Extract features from face image.
3)Evaluate the architecture according to an optimization objective based on linear SVM scores;
4) Filter optimization with training sets of extracted information
5) Combine optimizational results with convolutional network.
6) Stop.

VII.

POSSIBLE OUTCOMES AND RESULT

By detecting face portion from a image and extracting information at primary level and minimizing complexity
to get information have made possible to give simple and effective approach to prevent spoofing attack.
Proposed method is not dependent on high resolution image only, thus gives best result with available quality.
Optimization and filtering of data improves the reliability. Database rich architecture and effective use of
information makes the approach more promising.
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VIII. CONCLUSION
This paper presents the face spoof detection mechanism and protecting biometric system from spoofing
attacks. Digital era of technology expects spoofing free systems making more secure sharing of data. Proposed
method makes biometric system with ability to detect the spoof attacks before losing any data makes systems
more secure. Combining existing anti-spoofing mechanisms to develop more strong mechanism to make
biometric system more robust is best with result as its expected from this proposed method.

IX. FUTURE SCOPE
Future work should work on efficient method to capture quality image which will help to have more accurate
output as well as test cases should be analysed.
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ABSTRACT
In India, expansive soils are black cotton soil. The name‘ Black Cotton’ as on agricultural origion. The black cotton
soil is a type of expansive soil with high plasticity and can retain moisture through the dry season which is why they
are valuable for growing crops. It exhibits low bearing capacity, low permeability and high volume change due to
presence of montmorilonite minerals in its metrological content. Therefore prior to construction of a road and other
engineering structures on such subgrade. It is important either replace it with no expansible soil or make it suitable
for construction. Replacing the existing soil might not be a feasible option therefore the best possible option is to
stabilize the existing soil with suitable stabilizers. The process of soil stabilization helps to achieve the required
strength in as soil needed for the construction work. There are many soil improvement techniques either chemical or
mechanical. They may classified as a ground reinforcement , ground improvement and ground treatment.

Keywords: Ground improvement techniques,Polyster fibers,Specific gravity,Plastic limit,liquid limit,MDD
&OMC.

I. INTRODUCTION
In India, expansive soils are black cotton soil. The name „Black Cotton‟ as on agricultural origin. The black cotton
soil is a type of expansive soil with high plasticity and can retain moisture through the dry season which is why they
are valuable for growing crops. It exhibits low bearing capacity, low permeability and high volume change due to
presence of montmorilonite minerals in its metrlogical content. Therefore prior to construction of a road and other
engineering structures on such subgrade. It is important either replace it with no expansible soil or make it suitable for
construction. Replacing the existing soil might not be a feasible option, therefore the best possible option is to
stabilize the existing soil with suitable stabilizers. The process of soil stabilization helps to achieve the required
strength in as soil needed for the construction work. There are many soil improvement techniques either chemical or
mechanical. They may classified as a ground reinforcement, ground improvement and ground treatment.
Soil stability is one of the most important topics in geotechnical engineering practices. With frequent failure of soil
mass, whether it is on slope or level ground have proved to be costly in terms of both life and property. Reinforcing
soil using tension resisting elements is an attractive means of improving performance of the soil in cost effective
manner. Various soil stabilization techniques including fiber reinforcement have been in use for a while and results in
some of them is quite satisfactory. Whether of the Soil reinforcement has been introduced in the field of geotechnical
engineering in order to improve the properties of ground soil. Soil reinforcement is an effective and reliable technique
for improving strength and stability of slopes, soil stability etc. Addition of fibers can be used as a reinforcement for
improvement and modification in engineering properties of soil.
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Soil reinforcement has been introduced in the field of geotechnical engineering in order to improve the properties of
ground soil. Soil reinforcement is an effective and reliable technique for improving strength and stability of slopes,
soil stability etc. Addition of fibers such as coir fiber,tyre chips, glass fiber,polyster fiber a reinforcement can be used
for improvement and modification in engineering properties of black cotton soil.

II. EXPERIMENTAL PROGRAMME
2.1 Soil Sample Used
Natural black cotton soil was collected from behind K.V.N.Naik college of Engineering near Gangapur road, Nasik
district in Maharashtra state. The soil was excavated from a depth of 1m from the natural ground level. The soil is
dark grey to black in color. The obtained soil was air dried, pulverized manually and passing through 425 micron and
4.75 mm IS sieve was used. The soil has a property of high volume change and develops cracks in summer. This soil
predominantly consists of montmorillonites the principal clay mineral.

Table 2.1 Properties of soil
Sr.
No.
1.
2.

Parameter
Specific gravity
Natural

water

content

Symbol or
Percentage

Values
obtained

Gs

2.58

%

11

3.

Liquid limit

%

63

4.

Plastic limit

%

41.58

5.

Shrinkage limit

%

12.35

6.

Plasticity index

Ip

21.42

7.

MDD

g/cc

1.627

8.

OMC

%

19.20

9.

Swelling Index

%

37

10.

Colour

Black

2.2 Soil Reinforcement Used
Polyester fibers for present investigation were collected from Reliance Industries limited. Rajasthan Jaipur. It was
packed in cartons and palletized for protection during transportation. Fibers were purchased 450 gm plastic cartons

.

Properties of polyester fibers are as follows
Sr. no.

Properties

Polyester fiber

Unit
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1

Shape

Triangular

2

Cut length

10

mm

3

Effective diameter

20-40

microns

4

Specific gravity

1.35

-

5

Melting point

250-265

Deg.C

6

Tensile Strength

4-6

GPa

7

Young‟s Modulus

>5000

Mpa

2.3 Fly Ash Used
Fly ash for present investigation was collected from Eklahare Thermal Power station at free of cost for proper
bonding of black cotton soil and polyster fibers.Fly ash may be act as a iinert material in the soil reinforcement.

2.4 Specific Gravity Test
The specific gravity of a soil is used in the phase relationship of air, water and solids in a given volume of the soil.
Specific gravity is the ratio of the mass of unit volume of soil at a stated temperature to the mass of same volume of
distilled water at a stated temperature. Specific gravity was found out with the help of pycnometer. Specific Gravity
was conducted using pycnometer according to IS 2720 (Part 2) 1964. Specific gravity was calculated with help of
formula
G=

M2-M1
(M2-M1) ─ (M3-M4)

Where,
M1 = Empty weight of Pycnometer
M2 = Weight of pycnometer + Weight of B.C.soil+polyster fibers+fly ash
M3 = Weight of pycnometer +Weight of B.C.soil+polyster fibers+fly ash+Water
M4 = Weight of pycnometer + Water
The specific gravity value of soil mixed various % of polyster fibers and Fly ash

Type of soil
B.C.S.+0.25%Fibers+20%Flyash
B.C.S.+0.50%Fibers+20%Flyash
B.C.S.+0.75%Fibers+20%Flyash
B.C.S.+1.00%Fibers+20%Flyash
B.C.S.+1.25%Fibers+20%Flyash
B.C.S.+1.50%Fibers+20%Flyash

Specific gravity value %
2.57
2.57
2.55
2.50
2.48
2.44
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2.5%,With the inclusion of 0.25% fibers,it was observed that there is increase in specific gravity value.The specific
gravity value increases or remains same with the inclusion of fiber content upto 0.50% and with the further inclusion
of fibers beyond 0.50% decrease in specific gravity value observed.

2.5 Liquid limit (LL)
The liquid limit is defined as the minimum moisture content at which soil will flow upon application of very small
shearing force or it is the moisture content corresponding to the boundary between liquid and plastic states of soil
mass. Plastic limit was conducted as per I.S.2720 (Part 5) 1985. Cassagrandes apparatus was used to determine the
liquid limit.
The Liquid limit value of soil mixed various % of polyster fibers and Fly ash

Type of soil
B.C.S.+0.25%Fibers+20%Flyash
B.C.S.+0.50%Fibers+20%Flyash
B.C.S.+0.75%Fibers+20%Flyash
B.C.S.+1.00%Fibers+20%Flyash
B.C.S.+1.25%Fibers+20%Flyash
B.C.S.+1.50%Fibers+20%Flyash

value %
62.12
61.14
55.01
51.48
51.25
52.10

2.6Plastic Limit(PL)
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The plastic limit is the moisture content at which the soil remains in plastic state or it is the water content at which the
soil is just begins to crumble when rolled into a thread of 3 mm diameter. Plastic limit was conducted as per IS2720
(Part-6)-1972.
The Plastic limit value of soil mixed various % of polyster fibers and Fly ash

Type of soil

value %

B.C.S.+0.25%Fibers+20%Flyash
B.C.S.+0.50%Fibers+20%Flyash
B.C.S.+0.75%Fibers+20%Flyash
B.C.S.+1.00%Fibers+20%Flyash
B.C.S.+1.25%Fibers+20%Flyash
B.C.S.+1.50%Fibers+20%Flyash

39.50
39.23
35.33
28.85
31.65
30.61

2.7 Plasticity Index(IP)
Plasticity index was determined by subtracting plastic limit from liquid limit, hence plasticity index for experimental
soil was calculated for different proportions of fiber content and fly ash.
IP=PL-LL
The Plasticity index of soil mixed various % of polyster fibers and Fly ash

Type of soil

value %

B.C.S.+0.25%Fibers+20%Flyash
B.C.S.+0.50%Fibers+20%Flyash
B.C.S.+0.75%Fibers+20%Flyash
B.C.S.+1.00%Fibers+20%Flyash
B.C.S.+1.25%Fibers+20%Flyash
B.C.S.+1.50%Fibers+20%Flyash

22.62
21.91
19.68
22.63
19.60
21.49

With inclusion of 0.25%fibers plasticity index increases to 21.42 without inclusion of any reinforcement upto0.5%
inclusion of fibers which increases plasticity of soil and at 0.75% & 1.25% inclusion of fibers reduces the plasticity
index and improves swelling property of soil.

2.8Compaction Test
Compaction tests were performed as per IS 2720(Part7)to determine moisture density relationships of highly
compressible black cotton soil without fiber and then with fibers.Amount of fibers varies from 0.25% to 1.50%.The
compaction curves obtained are as shown in fig.

Type of soil
B.C.S.+0.25%Fibers+20%Flyash
B.C.S.+0.50%Fibers+20%Flyash
B.C.S.+0.75%Fibers+20%Flyash
B.C.S.+1.00%Fibers+20%Flyash
B.C.S.+1.25%Fibers+20%Flyash

MDD g/cc
1.59
1.62
1.64
1.71
1.68

OMC %
18.87
17.15
19.42
18.02
17.89
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The result of compaction tests shows that MDD of 1.62gm/cc is independent of amount of of fibers and fly ash.Thus
the effect of fiber inclusions on the MDD is negligible and OMC slightly increases for 0.75% inclusion of fibers.For
remaining proportions of fibers it decreases compare to19.40% of without inclusion of fibers.

III. CONCLUSIONS
Following conclusions are drawn from the above study.
The result of compaction tests shows that MDD of 1.62gm/cc is independent of amount of of fibers and fly ash.Thus
the effect of fiber inclusions on the MDD is negligible and OMC slightly increases for 0.75% inclusion of fibers.For
remaining proportions of fibers it decreases compare to19.40% of without inclusion of fibers.

Future Scope
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In future by adopting same proportions of fibers and fly ash with black cotton soil to study the effects of adding
polyster fibers on the strength characteristics of highly compressible black cotton soilfor sub grade CBR tests will be
conducted.Also unconfined compressive strength test will be conducted for different proportions of fiber inclusions
with fly ash to find out UCS value of soil at different proportions.
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ABSRACT
Performance appraisal is a systematic evaluation the performance of employees in the work spot. Performance
refers to the accomplishment of the tasks that made up an individual’s job. It indicates how well an individual is
fulfilling the job demands. In many organization performance is the basis for personnel programs like
Counseling salary administration or personal planning. The current study deals with to know the employee
perceptions on employee performance appraisal system in Andhra Pradesh Power Generation Corporation
Limited (APGENCO), RTPP in Kadapa district in Andra pradesh. The main objectives of this study are to know
the employee perceptions on performance appraisal system in the company and to identify the strengths and
weaknesses of current performance appraisal system in the company.

Keywords: Appraisal, Company, Employee, job and Performance

I.INTRODUCTION
Performance appraisal is a method of evaluating the behavior of employees in the work spot, normally including
both quantitative and qualitative aspects of job performance. Performance refers to the accomplishment of the
tasks that makeup an individual‟s job. It indicates how well an individual is fulfilling the job demands.
Performance is always measured in items of results and not efforts. Performance appraisal is the systematic
description of an employee‟s job relevant strength and weaknesses. The basic purpose is to find out how well
the employee is performing the job and establish a plan of improvement. The basic purpose is to find out how
well the employee is performing the job and establish a plan of improvement. Appraisal is arranged periodically
according to a definite plan.
Performance appraisal involves the employee, the manger or supervisor, and the larger organization unit. Each
has objective or hopes are what performance appraisal will accomplish. In many organization performance is the
basis for personnel programs like Counseling salary administration or personal planning.

1.1 DEFINITION
“Performance appraisal is the systematic evaluation of the individual with regard to his or her performance on
the job and their potential for development”-BEACH
”Performance appraisal to all formal procedures aimed working organization to evaluate personalities and
contribution of one potential group members”- DALE YODGER
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1.2 NEED FOR PERFORMANCE APPRAISAL SYSTEM
Performance appraisal is needed in order to:
 Provide Information about the performance ranks basing on which decision regarding salary fixation,
confirmation, promotion, transfer and demotion are taken.
 Provide feedback information about the of achievement and the behavior of subordinate. This information
helps to review the performance of the sub-ordinate, rectifying performance deficiencies and set new
standards of work, if necessary.
 Provide information, which helps to counsel the sub-ordinate.
 Provide information to diagnose deficiency in employee regarding skill knowledge, determine training and
development needs and to prescribe the means for employee growth provided information for correcting
placement.
 To prevent grievances and in disciplinary activities.

1.3 OBJECTIVES OF PERFORMANCE APPRAISAL SYSTEM


To access the effectiveness of performance appraisal system.



To determine increments reward, and provide a reliable index for promotions and transfer to promotions of
greater responsibility.



To let the employees know where they stand insofar as their performance is concerned and to assist them
with constructive criticism and guidance for the



purpose of their development.

To identify training and developments needs and to evaluate effectiveness of training and development
programs.



To effect promotion based on competence and performance.



To decide upon a pay raise where regular pay scales have not been fixed.

1.4 APPRAISAL PROCESS


Establish performance standards



Communication performance expectations to employees.



Measure actual performance



Compare actual performance with standards.



Discuss the appraisal with the employee



If necessary, initiate corrective action.



The process begins with the establishment of performance standards. At the time of designing a job
description, performance standards usually developed for the position. These standards should be clear and
not vague, and objective enough to be understood and measured.



The step is to communication these standards to the employees, for the employees left to themselves, would
find it difficult to guess what is expected of them. To make communication effective, „feedback‟ is
necessary from the subordinate to the manger.
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The third step concerned with how we measure and what we measure. Four sources of information are
frequently used to measure actual performance personal observation, statistical reports, and written reports.



In the fourth step the employee is apprised and judged of his potential for growth and advancement.
Attempts are made to note deviations between k „standard performance‟ and actual performance.



At the next stage, the results of appraisal are discussed periodically with the employees, where good points
week points, and difficulties are indicated and discussed so that performance improved. The information
that the subordinate received about his assessment has great impact on his self-esteem and on his
subsequent performance.



The final step is the initiation of corrective action when necessary. Coaching and counseling may be done
or special assignment and projects may be set persons may be deputed for formal training courses and
decision-making responsibilities and authority may be delegated to the subordinates.

1.5 PURPOSE OF APPRAISAL
The main purposes of employee appraisal are:
 To measure of employees performance
 To measure employee potentials
 To access employee attitude
 To effect promotions based on competence and performance
 To access the training and development needs of employees
 To let the employees know where they stand insofar as their performance is concern and assist them with
constructive criticism and guidance for the purpose of their development.
 To fortify supervisor-subordinates relationship
 To analysis employee strength and weakness providing recognition the for me and eliminates the latter
 To decide upon a pay raise where regular pay scales have not been fixed.
 Finally, performance appraisal can be used to determine whether HR programs such as selection, training
and transfers have effective or not.

II.NEED FOR THE STUDY
The current study deals with to know the employee perceptions and satisfaction levels on employee performance
appraisal system in Andhra Pradesh Power Generation Corporation Limited (APGENCO), RTPP in Kadapa
district in Andra pradesh. This study also reveals the suggestions to the company improve the performance of
the employees. These suggestions will help the company to strengthen the employees in various ways.

III.OBJECTIVES


To study the employee perception and satisfaction levels on performance appraisal system in APGENCO
RTPP.



To identify the strengths and weaknesses of current performance appraisal system.
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To suggest various ways to improve the performance appraisal system in APGENCO RTPP.

IV. RESEARCH METHODOLOGY
Research design

:

Descriptive in nature

Research procedure

:

Survey method

Research instrument

:

A well designed and structured Questionnaire

4.1 SAMPLING PLAN
Sample size

:

Sampling procedure :
Statistical tools

:

50 employees
Convenience sampling
Simple percentage

4.2 DATA ANALYSIS
Data Sources

:

Data were collected from primary and secondary sources

Primary Data : It were collected through Questionnaire, by direct contact methods
Secondary data

:

It were gathered from company records, websites.

V. SCOPE OF THE STUDY
The data is confined to collect the information about employees‟ feelings and opinions on performance appraisal
system in APGENCO RTPP. The study was undertaken in RTPP and it was limited to 50 employees of
APGENCO in RTPP. It is confined to collection, analysis and interpretation of the opinions of employees.

VI. LIMITATIONS OF THE STUDY


The study is restricted only to the employees of APGENCO in Kadapa.



The information may not precise because the mindset of the employees varies based on situation.

VII. DATA ANALYSIS AND INTERPRETATION
1. Table Showing Employees Opinion on Methodology of Performance Appraisal System
Dimensions

No. of employees

Percentage

Yes

28

56

No

22

44

Total

50

100

56 per cent of the employees said that the methodology of performance appraisal system helps to measure their
performance accurately and 44 per cent of the employees said that the methodology of performance appraisal
system does not help to measure their performance accurately.
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2. TABLE SHOWING EMPLOYEES OPINION ON IDENTIFICATION OF THE TRAINING NEEDS
BY APPRAISAL SYSTEM
Dimensions

No. of employees

Percentage

Yes

30

60

No

20

40

Total

50

100

60 per cent of the employees felt that performance appraisal system identifies their training needs and 40 per
cent of the employees felt that performance appraisal system does not identify their training needs.

3. TABLE SHOWING EMPLOYEES OPINION ON GROWTH OPPORTUNITY PROVIDE BY P.A

Dimensions

No. of employees

Per centage

Good

38

76

Bad

12

24

Total

50

100

SYSTEM
70per cent of the employees thought that the performance appraisal system facilitates the growth opportunity to
them.30 per cent of the employees thought that the performance appraisal system does not facilitate the growth
opportunity to them.

4. TABLE SHOWING EMPLOYEES OPINION ON DISCUSS ABOUT EMPLOYEE
PERFORMANCES BY SUPERIOR
Dimensions

No. of employees

Percentage

Yes

30

60

No

20

40

Total

50

100

60 per cent of the employees said that their superiors discuss about their performances with them which
are identified by the appraisal system. 40 per cent of the employees said that their superiors don‟t discuss about
their performances with them which are identified by the appraisal system.
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5. TABLE SHOWING EMPLOYEES OVERALL OPINION ON PERFORMANCE APPARAISAL
SYSTEM
Dimensions

No. of employees

Percentage

Yes

35

70

No

15

30

Total

50

100

76 per cent of the employees said that the performance appraisal system is good in the
company. 24 per cent of the employees said that the performance appraisal system is not good in the company.

VIII.FINDINGS
 56 per cent of the employees said that the methodology of performance appraisal system helps to measure
their performance accurately and 44 per cent of the employees said that the methodology of performance
appraisal system does not help to measure their performance accurately.
 60 per cent of the employees felt that performance appraisal system identifies their training needs and 40 per
cent of the employees felt that performance appraisal system does not identify their training needs.
 70per cent of the employees thought that the performance appraisal system facilitates the growth opportunity
to them.30 per cent of the employees thought that the performance appraisal system does not facilitate the
growth opportunity to them.
 60 per cent of the employees said that their superiors discuss about their performances with them which are
identified by the appraisal system. 40 per cent of the employees said that their superiors don‟t discuss about
their performances with them which are identified by the appraisal system.
 76 per cent of the employees said that the performance appraisal system is good in the company. 24 per cent
of the employees said that the performance appraisal system is not good in the company.

IX. SUGGETIONS


The Company should

introduce modern performance appraisal system and methodology which helps to

assess real performance of the employees in better way.


The company has to conduct appraisal of employees frequently to identify training needs of the employees
effectively.



The company should provide growth opportunities to the employees like giving rewards and recognition
based on their performance levels.



The company has to provide feedback to their employees and subordinates regarding their performance .It
will help them to make rectifications in their performances.
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ABSTRACT
A novel approach is proposed in this paper is for iris segmentation and recognition in an iris based biometric
system. We used the modified circular fuzzy segmentor (MCFS) model to segment the pupil and iris inner
boundary. After accomplishing that, a binary encoder based feature extraction scheme Local Circular Encoder
(LCE) is proposed to exactly extract the significant features to do the iris recognition process. Once feature
extraction scheme is done by the LCE operator, the fuzzy logic classifier is used to achieve the recognition. For
our experiment we used three databases CASIA, MMU and UBIRIS to analyze the increase of the error rates
when the iris is inaccurately segmented. We selected 780 images of CASIA, MMU, UBIRIS databases to do the
segmentation by our proposed segmentation algorithm to achieve the accurate segment. From the
experimentation results, the proposed method of MCFS+LCE is outperformed than the existing methods.

Keywords- Iris Recognition; MCFS; fuzzy logic classifier; Local Circular Encoder (LCE)
CASIA; MMU; UBIRIS

I. INTRODUCTION
Today, security is one of the significant factors in the field of information, business, e-commerce, military and
more [1]. For this motive, personal identification has turn out to be a considerable topic and some broadly
employed

methods of recognition such as PIN (Personal Identification Number), password, ID card and

signatures have some disadvantages [2, 3, 4]. ID card or PIN can be stolen, password may be forgotten and
signatures can be reproduced. In the modern society, biometrics, the technology of carrying out personal
identification or authentication through an individual’s physical attributes, is turning into an increasingly
feasible solution for identity management, information protection, and homeland security [5]. In common,
biometrics engages the employ of physiological and behavioural features. The physiological features contain the
subsequent: face, fingerprint, iris pattern, retina, ear, thermogram, hand geometry, palm-vein pattern, and the
behavioural features comprise the subsequent: gait, keystroke dynamics, smell, signature, and voice [6, 7, 8, 9].
It is commonly granted that iris recognition is the most precise of all the biometric technologies applied for
human authentication today. Above all, iris recognition is generally more user friendly and the physical
subsistence of the user can be assured [10]. The human iris has been found to hold highly distinct features
distinctive to each individual, and, thus, offers a good substitute resource for personal identification [11]. The
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iris is a distinctive organ that is composed of pigmented vessels and ligaments forming unique linear marks,
slight ridges, grooves, furrows, vasculature, and other related features and marks. Comparing more features of
the iris raises the likelihood of uniqueness. Therefore, for recognizing an individual, iris is declared to be the
most accurate and dependable and has received widespread attentions over the last decade [12, 13, 14, 15, 16].
In this paper, our intention consists in the analysis of the relationship between the accuracy of the segmentation
process and the error rates of typical recognition systems. In order to achieve this, we perform the following
experimental procedure:
 Selection of 780 images of the UBRIS (first version), CASIA and MMU databases. Manual verification that
the used iris segmentation algorithm is able to accurately segment all the images.
 A segmentation algorithm namely modified circular fuzzy segmentor (MCFS) is proposed to extract the
region of interest (ROC) like pupil and iris identification.
 Feature extraction on accurately segmented images: A binary texture feature called as local circular encoder
(LCE) is proposed to extract significant iris features to do the recognition process.
 Recognition: Recognition is done by the fuzzy logic classifier, which is divided the input iris image into
whether recognize or not.

II. LITERATURE REVIEW
Using iris an abundant of researches has been suggested to attain personal identification and verification. A very
few replicas utilize different iris segmentation algorithms for presenting more recognition among them. A robust
iris recognition method has been offered by Y. Song et al [17] based on a sparse error correction model. In their
method, all the training images are concatenated as a dictionary and the iris recognition task is cast to an
optimization problem to look for a sparse representation of the test sample in terms of the dictionary. However,
the overall complexities of their proposed algorithm become high. Moreover, an algorithm for iris recognition
has been offered by K. Miyazawa et al [18] using phase-based image matching technique by means of phase
components in 2D discrete Fourier transforms (DFTs) of specified images. But, it suffers to handle noisy
conditions in illumination and camera to-face distances.
A method known as An Optimized Wavelength Band Selection for Heavily Pigmented Iris Recognition has
been brought in by Y. Gong et al [17]. Commercial iris recognition systems usually obtain images of the eye in
850-nm band of the electromagnetic spectrum. The greatly pigmented iris images are incarcerated at 12
wavelengths, from 420 to 940 nm in their work. Their experimental effects proposed that there exists a most
appropriate wavelength band for heavily pigmented iris recognition when employing a single band of
wavelength as illumination. A possibility fuzzy matching approach with invariant properties has been suggested
by C. C. Tsai et al [19], which can offer a robust and efficient matching scheme for two sets of iris feature
points. In addition, they suggested an efficient iris segmentation method to process the identified inner and outer
boundaries to soft curves. Nevertheless, the complexities of their iris pupil identification become high
In addition, a perturbation-enhanced feature correlation filter (PFCF) has been suggested by M. Zhang et al [20]
for robust iris matching. In addition, accordingly as the gallery templates a set of further correlation filters are
improved. The decision is found out by the fusion result of multiple correlation filters. In their system, the inner
pupil boundary accurately for most samples from the database but fails to localize the outer iris boundary. In
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addition, a method for the recognition of iris patterns has been suggested by H. Rai et al [21] using the mixture
of support vector machine and Hamming distance. Their approach as well employed parabola detection and
trimmed median filter for the intention of eyelid and eyelash detection and removal, correspondingly. They
showed that their method is computationally efficient and dependable. A weighted co-occurrence phase
histogram (WCPH) has been offered by P. Lia et al [22] for symbolizing the local features of texture pattern and
employs it to iris recognition. They assessed the performance of their technique on the UBIRIS.v2 database and
assessed the vigor to noise of iris encoding and matching methods on the UBIRIS.v2 database. Nevertheless,
their approach still suffers due to localization errors increase for the noisy for UBIRIS databases.

III. PROPOSED METHOD
An Intelligent Framework for Iris Recognition system is as shown in Fig.1.
The system starts with the segmentation stage, followed by feature extraction and lastly, recognition. First,
pupil and irises are segmented and segmentations are evaluated.
Secondly, they are normalized by rubber sheet model to convert the rectangular conversion process. Then, a
feature set is constructed based on LCE algorithm, which is newly designed operator for code generation
process.
After getting the texture features, at last, fuzzy logic classifier is used for accurately and inaccurately
segmented irises separately for recognition.

3.1 Segmentation through Modified Circular Fuzzy Segmentor (MCFS)
The proposed method of modified circular fuzzy segmentation (MCFCS) is explained with the following steps:
Step1: Binarization
At first, the input iris image is converted into binary image, which means it converts an image of up to 256 gray
levels to a black and white image. The input image is given with a threshold value of 0.5. Threshold is selected
based on the image contrast, apply the condition as in (1).
 0, if B grey (k , y)  Threshold
BBinary (k , y)  
 1, Otherwise
…..(1)

Step2: Compute the horizontal & vertical run length quantization
 After converting to binary image, the run length encoding (RLE) is applied for code representation as a pair
representation based on its histogram. For example, if V=[1,1,1,1,0,0,1,1,1,1,1,1,1,1] is a vector to be encoded,
then the run length encoding of V is H(V)=[(1,4),(0,2)(1,8)].
 Subsequently, run length quantization is applied here as a procedure to replace all ones within a binary image
with the corresponding run length coefficients re-quantized in unsigned 8-bit integer domain by some custom
quantization function as follows:


rqf (V (n))  min(255, max(1, round(255* V (n) / max( V (n)))))

.(2)

 Where, V is the vector to be quantized and n is the index of its non-zero components. Above process is done
by two directions like vertical and horizontal and corresponding quantized image is obtained.
Step 3: Modified Fast k-Means Image Quantization
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Thereafter, modified Fast k-Means Image Quantization (MFKMQ) is applied on the horizontal and vertical run
length quantized image to obtain pupil region. Commonly, Fast k-Means Image Quantization (FKMQ) is a
variant of k-means algorithm designed for fast chromatic clustering in uint8 domain. It transforms the input
image in an equipotential chromatic map [20] with k-levels by replacing each chromatic value with the closest
centroid. A suboptimal (incomplete) variant of FKMQ [25] can be easily derived by imposing termination in a
small number of iterations while resetting the first centroid to the minimum available value (or to zero). In this
way, the input image is forced to reveal its own range of darkness (numerical meaning of darkness according to
the image histogram) and to return a handler to that area covered by lower chromatic values. Due to the
modification in the FKMQ, the pupil region is accurately extracted, which improves the performance of the
FKMQ. This is particularly useful in detecting the pupil location.

Fig.1: Intelligent framework for iris recognition system
Step 4: Pupil identification
Based on the vertical and horizontal pupil quantized image, the common region is selected and this region is
named as pupil cluster.
Step 5: Iris segmentation
Finally, a circle is drawn named as iris region using the pupil circle.

3.2 Iris Normalization
Daugman’s Rubber Sheet Model is used to convert circular to rectangular conversion (CTRC) operation. The
main task of it is to generate a rectangular strip from segmented iris to form a rectangular matrix with a
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consistent value. Here, the iris area i.e. polar coordinate is converted Cartesian coordinates. Therefore, iris area
is obtained as a normalized strip with regard to iris boundaries and pupillary center. The homogenous rubber
sheet model is devised by Daugman in 1993 used for normalization process
Daugman’s Rubber Sheet Model
Once the iris image is efficiently localized, then the next step is to transform it into the rectangular sized fixed
image. The transformation process is carried out using the Daugman’s Rubber Sheet Model [29] and is shown in
Fig. 2.

r
r

I

0

Fig.2: Daugman’s Rubber Sheet Model
For every pixel in the iris, an equivalent position is found out on polar axes. The process comprises of two
resolutions: Radial resolution, which is the number of data points in the radial direction and Angular resolution,
which is the number of radial lines generated around iris region. Using the following equation, the iris region is
transformed to a 2D array with horizontal dimensions of angular resolution and vertical dimension of radial
resolution.
I [ x(r, ), y(r, )]  I (r, )

Where, I ( x, y) is the iris region, ( x, y ) and (r , ) are the Cartesian and normalized polar coordinates
respectively. The range of

 is [0 2 ] and r is [0 1] . x(r , ) and y(r , ) are

defined as linear

combinations set of pupil boundary points. The formulas given in the following equations perform the
transformation,
x(r , )  (1  r ) x p ( )  xi ( )
y(r, )  (1  r ) y p ( )  yi ( )
x p ( )  x p0 ( )  r p Cos( )
y p ( )  y p0 ( )  r p Sin( )
xi ( )  xi 0 ( )  ri Cos( )
yi ( )  yi 0 ( )  ri Sin( )

Where, ( x p , y p ) and ( xi , yi ) are the coordinates on the pupil and iris boundaries along the

 direction.

( x p0 , y p0 ) , ( xi 0 , yi 0 ) are the coordinates of pupil and iris centers [27].
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IV. FEATURE EXTRACTION
Once the iris segmentation is over, eyelid and eyelash pixels are identified using MCFS method and then the
feature extraction is performed using Local Circular Encoder (LCE) algorithm. To start this method, Daugman’s
Rubber Sheet Model is used to convert circular to rectangular conversion (CTRC) operation. The main task of it
is to generate a rectangular strip from segmented iris to form a rectangular matrix with a consistent value. Here,
the iris area i.e. polar coordinate is converted Cartesian coordinates. Therefore, iris area is obtained as a
normalized strip with regard to iris boundaries and pupillary centre. The homogenous rubber sheet model is
devised by Daugman in 1993 used for normalization process. Then, the rectangular iris image is applied for the
code generation process using LCE method. Once the rectangular conversion is over, the code generation is
done through the Local Circular Encoder (LCE). In order to design, weighted-based neighbor computation
process is presented to remove or process that corrupted iris parts based on the quality assumption. The
weighted-based neighbor computation is done by three domain information like spatial, Gabor and wavelet. The
detailed process of the LCE method described step by step:
Step1: Let the spatial domain image (rectangular array) be denoted as I (i, j ) , the wavelet domain image (via
LL band) be denoted as I w (i, j ) and the Gabor domain image (using Gabor filter I w (i, j ) ) be denoted as

I g (i, j ) , the resultant binary code through wavelet domain I w (i, j ) be denoted as code A , the resultant binary
code through Gabor domain I g (i, j ) be denoted as

codeB , the resultant binary code through the original

rectangular array I (i, j ) be denoted as codeC , the obtained single binary 8-bit code via OR operation can be
denoted as Bs .
Step2:Partition the rectangular array I (i, j ) into 3*3 sub blocks with centre block X C .
Step3:Apply a Gabor filter to the resultant rectangular array image I (i, j ) (original) to extract texture
information. Therefore, the texture of iris is encoded by 2D multi-directional Gabor filter. Typically, an input
array

I (i, j ), (i, j )   ( - set of image points), is convolved with a 2-D Gabor function

g (i, j ), (i, j )   to obtain a Gabor feature image r (i, j ) and the resultant binary code as follows:
r (i, j )   I ( , ) g (i   , j   ) d d


Finally, CodeA



r (i, j) 33

Step4: On other hand, a wavelet transform is applied to extract low and high band information. Following that,
it decomposes four sub bands like LL, LH, HL and HH. In this study, LL band is used to computation process.
According to this, binary code is generated from each 3*3 block in LL sub band.

CodeB



I w (i, j) 33
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Step5: In addition, the resultant binary code is obtained through the original rectangular array I (i, j ) (spatial
domain). Mathematically, this transformation can be represented as

CodeC



I (i, j) 33

By combining these three domain information (i), (ii) and (iii) using OR operation, we obtain single 8-bit binary
code, it can be represented as follows

Bs  OR(CodeA , CodeB , CodeC )
Step6: The 8-bit binary code Bs is converted as equal decimal number Ds and it is replaced in same position
of I (i, j ) . This process is repeated for all 3*3 blocks to obtain I out (i, j ) .

V. MATCHING OR RECOGNITION VIA FUZZY LOGIC SYSTEM
The testing iris image

N is given to the fuzzy logic system, where the test iris data is converted to the fuzzified

value based on the fuzzy membership function. Then, the fuzzified input is matched with the fuzzy rules defined
in the rule base. Here, the rule inference procedure is used to obtain the linguistic value that is then converted to
the fuzzy score using the average weighted method. From the fuzzy score obtained, the decision is generated
whether the test iris image belongs to the recognition or not.

VI. RESULTS AND DISSCUSSION
Proposed results are carried on MATLAB -2013b version- 8.1.0.604, using three dataset CASIA, MMU and
UBIRIS. Performance evaluation is based on the parameter Accuracy, FAR and FRR.

6.1 Effectiveness of the segmentation performance
The accuracy of iris recognition highly depends on the accuracy of segmenting the iris and pupil or region of
interest. Fig.3 illustrates the segmentation performance of the proposed against existing approach namely
circular fuzzy segmentation (CFS) [28].
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Fig.3 : Segmentation performance of the proposed against existing system [28]
The Fig.3 indicate that the proposed segmentation method of MCFS performs better accuracy than the CFS [28]
method. From the Fig.3, our MCFS method achieves better accuracy value of 88%, which is higher than the
CFS algorithm (78%). Overall, the given method reports a fact: some of the irises could not be segmented
accurately using CFS algorithm. However, our proposed method of MCFS was segmented maximum number of
iris images than the CFS algorithm.

6.2 Effectiveness of the recognition performance
The methods proposed by PBIM approach [27], SURF approach [28] are the best known among existing
systems for iris recognition. In [27], phase based iris recognition is proposed using Fourier Phase Code (FPC)
for representing iris information. A major problem of their approach is that the 2D FPC does not contain
amplitude spectrum and the actual iris image cannot be reconstructed from the 2D FPC. In [28], the authors
have developed an iris recognition system. However, their system is developed to localize the inner pupil
boundary accurately for most samples from the CASIAV3 database but fails to localize the outer iris boundary.
However, errors due to localization increase for the noisy and low resolution and UBIRIS databases. The
proposed method of MCFS-LCE is performed on three benchmark datasets like CASIA, MMU and UBIRIS.
Hybridization of modified k-means and fuzzy logic classifier is well suited to improve the recognition process.
The performance of the proposed recognition method is analyzed by accuracy, false acceptance rate (FAR) and
false rejection rate (FRR) and presented in Figures 3, 4 and 5. As seen in the figures, the proposed method of
MCFC-LCE had the highest accuracy, FAR and FRR rate for all iris images compared to the existing methods.
For example (for UBIRIS database), the proposed method (MCFC-LCE) gave 99.14% of accuracy and 0.0076
of FAR and 0.0051 of FRR, the PBIM approach [15] which gave 87% of accuracy and 45% of FAR and 7% of
FRR, followed by the SURF approach [16] which gave 94% of accuracy and 39% of FAR and 6% of FRR.
Overall, the proposed method of MCFC gives the better recognition results than the existing algorithms.

Fig. 4: Recognition performance of the proposed against existing systems [27] and [28] based Accuracy
measure
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Fig. 5: Recognition performance of the proposed against existing systems [27] and [28] based FRR

Fig. 6: Recognition performance of the proposed against existing systems [27] and [28] based FAR
measure
 Detection Error Tradeoff (DET) performance
Fig.7 explains the Detection Error Tradeoff (DET) performance of three iris datasets. It contains the DET curves
obtained with proposed method (red lines) and PBIM approach [15] (blue lines) and SURF approach [16] (green
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lines). Overall, the performance of the proposed method achieves better performance than the existing
approaches.

(a)

(b)

(c)
Fig. 7: Detection Error Tradeoff (DET) curves obtained for the CASIA, MMU and UBRIS databases

VII. CONCLUSION
Accuracy and robustness to the system is achieved with our iris segmentation and recognition method called as
modified circular fuzzy segmentor (MCFS) model, which is perfectly segmenting the pupil and iris inner
boundary. After segmenting, a binary encoder based feature extraction scheme named as LCE is proposed to
extract all the significant features to do the iris recognition process. After completing the feature extraction
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scheme after applying the LCE operator, the fuzzy logic classifier is used to do the Iris recognition. Our tests has
proven that on more challenging iris images databases set, CASIA, MMU, UBIRIS, confirmed that our method
of segmentation is robust and achieved the gain in performance results. Our experimental results shown that, the
proposed method of MCFS+LCE is outperformed than the existing methods. Our future work includes how to
improve the robustness to segmentation error with different types of real-time and benchmark datasets found
throughout the world.
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ABSTRACT
With the fast growth of information volume through the World Wide Web causes an increasing requirement to
develop new automatic system for retrieval of documents and ranking them according to their relevance to the
user query. There are many search engines available. Most of the search engine results are usually presented in
a list and are commonly called hits. There are ontology based search engines like Swoogle, Ontokhojand
Semoogle. And these available search engines can’t retrieve the proper results as per the user request. The
proposed system will overcome this drawback as well as it retrievesdocuments in two languages, English and
Marathi. The System retrieves the documents that falls into tourism. Results will be processed by web adviser
which will implement ontology to remove unnecessary results and create a précised result list by expanding the
query. Resulting webpageswill be ranked based the semantic similarity between ontological concepts extracted
from web pages and ontological concepts represented by the user query.

Keywords: Ontology, Semantic Similarity, Web Page Ranking, Multilingual Information Retrieval

I.INTRODUCTION
One of the first Multi-Language Information Retrieval (MLIR) systems was implemented in 1969 by Gerard
Salton who enhanced his SMART system to retrieve multilingual documents in two languages, English and
German. Majority of information retrieval systems are monolingual and more precisely English-based. Our
proposed system presents a Multi-Language Information Retrieval (MLIR) approach that falls into the area of
Domain Specific Information.
There are many search engines available. The drawback of current conventional web search engines is the
knowledge gap between users and computers. The knowledge and work of computer is much more limited than
the knowledge of user. Our proposed System uses the ontology learning which extracts documents from
Wikipedia. This methodology is used to semantically model the significant concepts of a query along with its
weighted semantic relations to other related concepts. The resulting ontology can be viewed as a benchmark of a
topic that can be used to classify or re-rank documents based on the degree of similarity to the original query.
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II. BACKGROUND AND RELATED WORKS
Current Web search engines’ ranking approaches are classified into two categories: ontology-based and nonontology based approaches. Non-ontological ranking approaches like Page Rank and HITS are the most
common approaches. Both approaches depend on the analysis of link structure between nodes in order to rank
the returned documents.The limitation of such approaches is that user still required to browse through long list
of Web pages to select those that are actually considered to be of interest. However, users usually check only
one or two pages of the results returned by the search engine. Another shortcoming is that the resultant list of
documents from a search engine does not make distinctions between the different concepts that may be present
in the query, as the list inevitably has to be ranked sequentially.Therefore, an approach is needed to minimize the
number of hits that a user needs to revise in order to give the user faster access to information he needs.
Ontology-based search engines like Swoogle, and OntoKhoj indexes ontologies that capture concepts, their
properties, and their relationships for specific domain which can be used by computers to process within the
data of those domains semantically.Ontology learning means the acquisition of domain model from data it aims
to accelerate the time and reduce the effort of knowledge markup or ontology population to construct the
ontology; this can take place by gaining concepts and relations semi-automatically or automatically from
different information sources such as databases, documents, and/or Web pages.In the proposed work, ontology
learning concerned more specifically with knowledge acquisition from unstructured information sources (e.g.,
text files, HTML files). Obviously, much of the work in this area therefore related to the large body of work in
this direction within Natural Language Processing (NLP), Artificial Intelligence (AI), and machine learning.The
proposed work presents a methodology for resolving ambiguity of words.

III.PROPOSED SYSTEM
The proposed System (Figure. 1), presents a method for extracting ontology concepts from Web pages. It builds
a semantic graph for any topic indicating the semantic relatedness between extracted concepts. Finally, it
generates a list of ranked concepts based on their relatedness to initial search topic.In this system, a document is
modeled as a graph of semantic relations between its concepts. A remarkable notice is that, concepts that are
related to each other and to the main topic; tend to cluster up into densely interconnected communities or
clusters, while non-related concepts become isolated.The proposed system is divided into four main stages
namely Key phrase Extraction, Search and matching function, Semantic similarity computation and graph
generation, Cluster ranking and ontology
The Google translate API will convert the language which will provides accurate results that is query conversion
of Marathi language to English language and if input is English there is no problem.Google translate is a free
multilingual statistical machine translation service provided by Google to translate text, speech, images, sites or
real time video from one language into another. It offers a web interface, mobile apps for Android and iOS and
an API that developers can use to build browser extensions, applications and other software. Google translate
supports over 100 languages at various levels and servesover 200 million people daily.
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Fig : 1

Ontology based search engine will provide accurate results depending on the literal meaning of the query from
that user will relate keyword with Wikipedia documents and accurate results will be shown.The proposed
system will search query results for the tourism domain. Ranking of query results is one of the fundamental
problems in information retrieval (IR), the scientific/engineering discipline behind search engines. Given a
query q and a collection D of documents that match the query, the problem is to rank, that is sort the documents
in D according to some criterion so that the “best” results appear early in the result list displayed to the user.
Classically, ranking criteria are phrased in terms of relevance of documents with respect to an information need
expressed in the query. The proposed system will rank the results per the given query.

IV.EXPERIMENTAL ENVIRONMENT AND METHODOLOGY:
4.1 Keyphrase Extraction
The criterion of user understanding of an article depending on his awareness of article’s important keywords or
keyphrases, and the transition or relations between keywords inside it.
Following the same idea, the proposed model start by extracting important keyphrases from highly authoritative
information sources that represent the query.

Following are the results for the example of semantic keyphrase extraction for topic “Pune”.
Shaniwar Wada Palace
Shaniwar Peth, Pune, Maharashtra 411030, India point_of_interest
Mahadji Shinde Chhatri
Wanwadi Nagar Fatima NagarWanwadi Nagar, Fatima Nagar, Vikas Nagar, Wanwadi, Pune, Maharashtra
411001, India point_of_interest
Famous Spots, Pune
Sr. No. 3, Opp. I.E.S. School,, Yogeshwar Soc, Vadgaon Sheri,, Pune, Maharashtra 411014, India
point_of_interest
Pu La Deshpande / Okayama Friendship Garden
Sinhagad Road, Dattawadi, Pune, Maharashtra 411030, India park
Rajiv Gandhi Zoological Park and Wildlife Research Centre
Pune - Satara Road, Near Bharati Vidyapeeth, Pune, Katraj, Maharashtra 411046, India zoo
ISKCON NVCC Temple
New Vedic Cultural Center, Katraj-Kondwa Bypass, Pune, Maharashtra 411048, India hindu_temple
Rajgad Fort
Balekilla Road, Pune, Maharashtra 412213, India point_of_interest
Katraj Lake
Katraj Vasahat, Katraj, Pune, Maharashtra 411046, India point_of_interest
Sinhagad Fort
Sinhagad Ghat Road, Thoptewadi, Pune, Maharashtra 411025, India point_of_interest
Gandhi National Memorial Society
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Agakhan Palace, Pune Nagar Rd, Kalyani Nagar, Pune, Maharashtra 411006, India museum
Dagdusheth Ganpati Temple
Ganpati Bhavan, 250, Budhvar Peth, Shivaji Road, Pune, Maharashtra 411002, India
hindu_temple
Butterfly Park
11, Aranyeshwar Marg, Aranyeshwar Nagar, Parvati Paytha, Pune, Maharashtra 411009, India park

4.2 Ontology Creation

V.EXPERIMENTAL RESULT


The system provide a solution to process data semantically & It uses ontology learning methodology.It
semantically model the query along with its weighted semantic relations to other related concepts.Also the
system searches documents in Multiple languages.The system will able to search any query specific to
Tourism Domain. Interoperability plays the major role in multilingual ontology. Here, the matching
methods are important because it requires automatic searching and pattern matching of words of similar
pattern or dissimilar pattern.

VI.CONCLUSION
The proposed system automates the generation of ontology by extracting semantic relationships between
concepts from unstructured information sources. The system is fully unsupervised as it requires neither training,
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nor user annotation.The system searches documents only in English & Marathi.The main objective is to
allowing highly relevant pages to a query to be placed on the top positions of search results returned by a search
engine.
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ABSTRACT
Attribute-based encryption, especially for cipher-text-policy attribute-based encryption, can fulfill the
functionality of ne-grained access control in open Gloom storage systems. Since users' attributes may be issued
by multiple attribute authorities, multi-authority cipher-text-policy attribute-based encryption is an emerging
cryptographic primitive for enforcing attribute-based access control on outsourced data. However, most of the
existing multi-authority attribute-based systems are either insecure in attribute-level revocation or lack of
efficiency in communication overhead and computation cost. In this paper, we propose an attribute-based
access control scheme with two-factor(2F) protection for openGloom storage systems. In our proposed scheme,
any user can recover the outsourced data if and only if this user holds sufficient attribute secret keys with
respect to the access policy and Endorsement key in regard to the outsourced data. In addition, the proposed
scheme enjoys the properties of constant-size cipher-text and small computation cost. Besides supporting the
attribute-level revocation, our proposed scheme allows data owner to carry out the user-level revocation.

Keywords: Attribute-based encryption, openGloomstorage, two-factor protection, attribute-level
revocation, user-level revocation.
INTRODUCTION
Gloom storage is one of the most fundamental services, which enables the data owners to host their data in the
Gloom and through Gloom servers to provide the data access to the data consumers (users). However, it is the
semi-trusted Gloom service providers (CSPs) that maintain and operate the outsourced data in this storage
pattern.To prevent the unauthorized entities from accessing the sensitive data, an intuitional solution is to
encrypt data and then upload the encrypted data into the Gloom. In an ABE i.e. Attribute based encryption
system, each user is ascribed by a set of descriptive attributes. The user's secret key and cipher-text are
associated with an access policy or a set of attributes. Decryption is possible if and only if the attributes of
cipher-text or secret key satisfy the access policy. Such an advantage makes ABE simultaneously fulfill the data
confidentiality andCoarse-grainedaccess control in Gloom storage systems. However, there remain several
challenges to the application of CP-ABE in Gloom-based data access control. On one hand, there is only one
attribute authority (AA) in the system responsible for attribute management and key distribution. This
precondition cannot satisfy the practical requirements once users' attributes are issued by multiple AAs. On the
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other hand, in most existing schemes, the size of cipher-text linearly grows with the number of attributes
involved in the access policy, which may incur a large communication overhead and computation cost. This will
limit the usage of resource-constrained users. Last but not the least; the attribute-level abrogation is very
difficult since each attribute is conceivably shared by multiple users. A number of CP-ABE schemes with
respect to data access control for multi-authority Gloom storage systems have been proposed. In order to
achieve the abrogation functionality, the proposed schemes need secure communication channels to update the
attribute secret keys for the non-revoked users. But, Yang et al's DAC-MACS scheme cannot guarantee the
backward security in active attack model. The reason is that any revoked user still retrieves his/her ability to
decrypt some confidential data as a non-revoked user when he/she intercepts the cipher-text update keys
delivered from the involved AA. In some schemes Data Owners are voiceless in the permission abrogation.Our
proposed TFDAC-MACS can provide two-factor data encryption protection for multi-authority Gloom storage
systems. Each user needs to satisfy two requirements when recovering the outsourced data. One is the attributes
of this user satisfy the access policy, and the other is this user has the Endorsement key.

II. EXPERIMENTAL VIEWS
Two Factor Authentications enable users to secure their logins and transactions. The two-factor system of
authentication provides a much greater security shield against phishing and identifies theft. There are many twofactor authentication solutions on the market today, but for thousands of organizations worldwide.

III. SYSTEM DESIGN

Fig. System Design

The CA sets up the system and responses the registration requests from all the AAs and users. However, the CA
is not involved into any attribute-related management. Each AA administers a distinct attribute domain and
generates a pair of public/secret key for each attribute in this attribute domain. Without any doubt, each attribute
is only managed by a single AA. Once receiving the request of attribute registration from a user, the AA
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generates the corresponding attribute secret keys for this user. Additionally, each AA is responsible to execute
the attribute abrogation of users. Before uploading a shared data to the Gloom storage servers, the data owner
defines an access policy and encrypts the data under this access policy. After that, the data owner sends the
cipher-text and its corresponding access policy to the CSP. Meanwhile, the data owner is responsible for issuing
and revoking the user's Endorsement. Each user is labeled with a set of attributes, besides a global unique
identifier. In order to obtain the shared data, each user needs to request the attribute secret keys and
Endorsement from AAs and data owner, respectively. Any user can download the cipher-text from the CSP.
Only the authorized user who has the specific attributes can successfully recover the outsourced data. It becomes
obvious that the CSP provides data storage service and enforces the process of cipher-text update. The ciphertext update occurs in the following two cases:
(1) Any of AAs revokes users' one or moreattributes;
(2) The data owner revokes one or more authorized users.

IV. IMPLEMENTATION
The proposed framework has been implemented using JSP and java class libraries. It acts as a middleware to
connect with public Gloom system to store and retrieve files. It uses drivehq.com free storage service to upload
and download the file. The following are the modules of the framework.

V. SYSTEM INITIALIZATION
First, the CA generates some global public parameters for the system, and accepts both the AA registration and
user registration. Then, each AAand data owner respectivelygenerates the public parameters and secret
information used throughout the execution of system.Then, each AA and data owner respectively generates the
public parameters and secret information used throughout the execution of system.

VI. SECRET KEY AND ENDORSEMENTGENERATION:
When a user submits a request of attribute registration to AA,the AA distributes the corresponding attribute
secret keys to this user if his/her certificate is true. When a user submits an Endorsement request to data owner,
the data owner generates the corresponding Endorsement key and delivers it to this user.

VII. DATA ENCRYPTION
For each shared data, the data owner first defines an access policy, and then encrypts the data under this
specified access policy. Thereafter, the data owner outsources this cipher-text to the CSP. The encryption
operation will use a set of public keys from the involved AAs and the data owner's Endorsement secret key.

VIII. DATA DECRYPTION
All the users in the system are allowed to query and download any interested cipher-texts from the CSP. A user
is able to recover the outsourced data, only if this user holds the sufficient attribute secret keys with respect to
access policy and Endorsement key with regard to outsourced data.
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IX. ATTRIBUTE-LEVEL ABROGATION
For attribute-level abrogation, the AA who manages the revoked attribute, issues a new public key to this
revoked attribute, and generates attribute update keys for non-revoked users and a set of cipher-text update
components for CSP. Each non-revoked user who holds the revoked attribute will update the corresponding
attribute secret key upon receiving the attribute update key. Based on the set of cipher-text update components,
the cipher-texts associated with the revoked attribute will be updated by the CSP.

X. USER-LEVEL ABROGATION
In order to revoke a user's access privilege, the data owner generates a new Endorsement secret key used for
Endorsement; a set of Endorsement update keys for non-revoked users and a set of cipher-text update
components for cipher-text update. When receiving the Endorsement update key, eachnon-revoked user updates
the Endorsement key and obtains the new version. All the involved cipher-texts will be updated by the CSP
based on the set of cipher-text update components.

XI. CONCLUSION
In this paper, we proposed a revocable multi-authority (CPABE) Cipher text Policy - Attribute Based
Encryption scheme that can support efficient attribute abrogation. Then, we constructed an effective data access
control scheme for multi-authority Gloom storage systems. The experimental results show the proposed scheme
solves the user abrogation and collusion attack problem. The revocable multi-authority CPABE is a promising
technique, which can be applied in any remote storage systems and online social networks etc.
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ABSTRACT
Open ground storey building have infill wall in all the storey except ground storey of the building. due to
irregularities of the structure of the building have altered under the lateral loads toward the building. for the
designing of the building engineer ignores the stiffness and strength of the infill wall because it is believes that it
is conservative design. And for the open ground storey beam and column is used the 2.5 multiplication factor to
all the beam and column for ground storey is recommended by Indian slandered code IS1893:2002. In the
design offices engineer experienced that the multiplication factor 2.5 is not realistic for the open ground storey
low rise building and required critical assessment of the multiplication factor for open ground storey building.
therefore, in this thesis the objective is to assess the effect of infill wall, check the multiplication factor and effect
of support condition of the building.In this analysis, the multiplication factor 2.5 is seen that too high for the
open ground storey low rise building. the problem the problem of open ground storey low rise building cannot
be properly identified through the elastic analysis as the stiffness of open ground storey building and similar
bare frame is same. According to the nonlinear analysis of the OGS low rise building fails through the soft
storey mechanism at a comparatively low base shear and displacement and the mode of failure is found to be
brittle. In this analysis shows that the support condition of the building influence the considerable and
important parameter for the multiplication factor.

Keywords:Infill wall,Lateral Displacementopen ground storey, parking provisions, Seismic loads.

I. INTRODUCTION
With the increasing population of world there is a necessity of the use of the shelter and vehicle parking. For fast
growing country like India there is arising lots of problem for the men and vehicle parking is used as a parking
space for the multi-storey building. and these type of building is also known as open ground storey building or
open first storey building. There is lots of advantages of these type of building but from the earthquake point of
view these types of buildings are much vulnerable.
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Figure: example of an open ground storey building
In the open ground storey building walls are present at the all the storey rather than ground storey and during the
time of earthquake or dynamic loading the upper storey except ground storey columns are heavily stressed.
These phenomenon is occurring due to stiffness discontinuity present on the open ground storey building here
all the upper storey are have higher stiffness than the ground storey of the building. these phenomenon works

like a vibration of inverted pendulum.
In the conventional design practice code the strength and stiffness of infilled walls are ignored and the frames
strength only designed. In the design practice code, there is no provision for the design of the frame is bare
frame design. With the infill the strength and stiffness of bare frame is increases but at the open ground storey
is not, then the fundamental time period component to bare frame and consequently increases the base shear
demands in the ground storey beams and column.
In the past earthquake, the failure patterns are observed in bhuj earthquake and Jabalpur earthquake there is in
the open ground storey building. the infill part is at other side and open ground storey is other side effected by
earthquake.
After the bhuj earthquake Indian code IS 1893:2002 are revised and give some recommendation. In clause
7.10.3. (a) stats that, “the column and beams of the shoft storey are to be designed for 2.5 times the storey shear
and moment calculated under seismic loads of bare frames “. The value 2.5 is used as multiplication factor for
the open ground storey beam and column. the objective of this thesis based on the study about the literature
present in open ground storey building.
1. effect of the strength and stiffness of the infill wall in the seismic analysis of the building.
2. To check the effect of the support condition of the building.
3. Assess the multiplication factor 2.5 which is given by 1893:2002
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II. METHODOLOGY
For the study of the various methods of the linear and nonlinear analysis following steps should be followed.
1. Select the building for the study of the building which is open ground story building(G+4).
2. Review and detail study of the previous researches, study and literature of the effect of OGS building and
infill wall as per code recommended.
3. The model was developed with infill masonry and without infill masonry and different support condition.
4. The models are analyzed based on linear and nonlinear methods.
5. Observation and results of the study were discussing.
Literature review:- This part is present a study about the summery of the literature review. This is divided on
the two parts. One part is about seismic effect on the open ground storey building and other one is about
previous work carried out in the modelling of infill wall. The concept of seismic behavior of open ground storey
building is first introduced by Holmes during the time of dynamic loading on frame, and infill wall are intact
initially and when lateral load increases then the infill wall started separating from unloaded corner and still
intact at the compression corner infill wall is act as the imaginary diagonal strut. At a time only one corner will
be act as a diagonal strut. and the length of the wall and frame on which is in contact is known as contact length.
During the time of loading the loads will be transfer through te diagonal struts because the behavior of infill
wall. The infill wall is modelled as diagonal struts. And the struts are active only when subjected to compressive
loads.
Using the effect of slip and interface between frame and infill wall was studies by the Mallick and Severn
(1967). The infill wall between the frame as simulated by means that of linear elastic rectangular
finite component with 2 degree of freedom at the all four corner nodes. The contact length between the infill
wall and frame is calculated and modelled. Using the link element between frame and infill was considered by
considering frictional shear force. All the node has two translational degree of freedom. The infill elements are
able to transfer the compressive forces but not able to transfer the tensile forces. Rao et. Al (1982) studies infill
frame by theoretically and experimentally with opening strength by opening beams. And concluded that the
effect of lintel lateral stiffness of an infilled frames.
The effect of the opening and their location on the behavior of the one storey reinforced concrete frames with
brick infill walls was investigated by Karisiddapa and Rahman (1988)
Choubey and Sinha studied about the various parameter of the infill wall such as separation of infill wall from
frames, plastic deformation, stiffness and energy dissipation of infilled wall under cyclic loading
Arlekar et al (1997) conducted and studied about the behavior of reinforced concrete frames open ground
storey building when subjected to seismic loads. A four storey frames analyzed using static analysis and
response spectrum analysis and to find displacement and resultant forces. It shows that the bare frame is
different from the open ground storey frames.
Riddington and smith (1997) studied about the effect of different parameter such as plan aspect ratio, relative
stiffness and number of bays was studied.
Scarlet (1997) studies the earthquake force in the open ground storey building and the multiplication factor for
base shear of open ground storey building was proposed. The qualification of seismic forces in the open ground
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storey building requires modelling the stiffness of the infill wall in the analysis. It is proposed the multiplication
factor ranging from 1.86 to 3.28 as the number of storey increases from 6 to 20
The effect of brick masonry as infill frames are included to non-structural and they have a considerable
influenced on the lateral response to the structure was pointed out by Deodhar and Patel (1998).
Davis and Menon (2004) ended that the presence of masonry infill panels modifies the structural force
distribution considerably in associate degree OGS building. the whole construction shear force will increase
because the stiffness of the building will increase within the presence of masonry infill at the higher floor of the
building. Also, the bending moments within the ground floor columns increase (more than 2 fold), and also the
mode of failure is by soft construction mechanism (formation of hinges in ground floor columns).
Das and Murthy (2004) ended that infill walls, once gift during a structure, generally bring down the harm
suffered by the RC framed members of a completely infilled frame throughout earthquake shaking. The
columns, beams and infill walls of lower stories are a lot of prone to harm than those in higher stories
Asokan (2006) studied however the presence of masonry infill walls within the frames of a building changes the
lateral stiffness and strength of the structure. This analysis planned a plastic hinge model for infill wall to be
employed in nonlinear performance primarily based analysis of a building and concludes that the last word load
(UL) approach in conjunction with the planned hinge property provides a higher estimate of the non-resilient
drift of the building.
Hashmi and Madan (2008) conducted non-linear time history and pushover analysis of OGS buildings. The
study concludes that the radio frequency prescribed by IS 1893(2002) for such buildings is adequate for
preventing collapse
Sattar And Abbie (2010) in their study over that the pushover analysis showed an increase in initial stiffness,
strength, and energy dissipation of the infilled frame, compared to the clean frame, despite the wall’s brittle
failure modes. The better collapse performance of fully-infilled frames was related to the larger strength and
energy dissipation of the system, related to the value-added walls.
There are a unit various analysis efforts found on the unstable behavior of OGS buildings and on the modelling
infill walls for linear and nonlinear analysis. However, no printed literature found on the look criterion given in
IS 1893:2002 (Part-1) for OGS low rise buildings. this can be the first motivation behind the current study.
Devendra Dohare andDr.Savita Maru(2014) are studied about the seismic behavior of soft storey building
RC frame buildings with soft story are known to perform poorly during in strong earthquake shaking. Because
the stiffness at lower floor is 70% lesser than stiffness at storey above it causing the soft storey to happen. For a
building that is not provided any lateral load resistance component such as shear wall or bracing, the strength is
considering very weak and easily fail during earthquake. In such a situation, an investigation has been made to
study the seismic behavior of such buildings subjected to earthquake load so that some guideline could be
developed to minimize the risk involved in such type of buildings.
Vipin V. Halde and Aditi H. Deshmukh(2015) are studied the Review on Behavior of Soft Storey Effect in
Building and concluded the behavior of the soft storey is different during a quake, the structural member
undergoes damage and to provide member to withstand that additional forces due to soft storey heavy or bulky
member need to be provided.
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AshitoshC.RajurkarandNeetaK.Meshram(2016) are concluded as the Maximum axial force is found in bare
frame model. In interior columns, with considering infill wall effects and open ground storey the value of shear
force is maximum. In interior columns, without considering infill wall effects and stiffer size column the value
of moments is maximum. Soft storey building exhibits deficient performance during earthquake. Damage
induced for ground floor columns and ground storey are very large for soft storey building. Soft storey at ground
level in RC frame building shows deficient performance during earthquake as the stiffness of soft storey is less.

III. STRUCTURAL MODELLING
An existing building located at Gorakhpur Uttar Pradesh in seismic zone IV is selected for the study. this is the
symmetrical building from the structural point of view in plan and elevation.
The building is G+3 open ground storey building made with reinforced concrete the slab thickness is 150 mm at
each floor and the wall thickness is 120 mm. for dead load is concern with building dead load itself and live load
is concern to the 3 kn/m^2 .and floor finish and partition loads are taken as 1 kn/m^2.the correction of the beam
is 600mm*300mm and columns are also like beam 600*300mm.

Results and discussion: - the selected building structure is subjected to two different study which is linear
analysis and nonlinear analysis the firstly for the linear analysis the base shear and time period calculation table
is shown
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With infill

Without infill

Vx(KN)

Vy(KN)

Vx(KN)

Vy(KN)

static

641

641

635

635

Response spectrum

609

637

516

539

1.05

1.006

1.23

1.17

Equivalent
(VB)

analysis (Vb)
VB/Vb

The base shears for the equivalent static method and the response spectrum methods are given in Table. This
table indicates that there is no considerable difference between two models with regards to the global stiffness
and design forces.
Calculation of shift in period
The effect of infill wall in open ground storey building increased the total stiffness of the building and reduced
the fundamental time period of the building. The difference between bare frame building and infilled wall
building is the reduced time period and this causes reduction may attract additional seismic forces. Time period
is an important parameter that influence the consideration of infill wall and stiffness. And these are the values of
the time period of he selected model of building.

`

Empirical formula

Computational formula

Fixed end

With infill

Without infill

With infill

Without infill

Tx(s)

0.24

0.24

0.13

0.20

0.31

0.31

0.13

0.20

(Sa/g)x

2.5

2.5

2.5

2.5

(Sa/g)y

2.5

2.5

2.5

2.5

Ty(s)

Table:- shift in period for fixed end support

`

Empirical formula

Computational formula

Pined end

With infill

Without infill

With infill

Without infill

Tx(s)

.24

.24

.21

.26
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.31

.31

.21

.26

(Sa/g)x

2.5

2.5

2.5

2.5

(Sa/g)y

2.5

2.5

2.5

2.5

Ty(s)

Table: - shift in period for fixed end support
Comparison of maximum storey drift: - For the study about the how much effect of the infill wall and bare
frame is given by maximum storey drift. for the maximum storey drift we can see in the following curves which
is show between the storey and the corresponding drift there is clear that the effect of response spectrum
analysis is shown and the maximum is found in the global y direction.

Fig. Maximum storey drift for without infill wall

Fig. Maximum storey drift for without infill wall
Results from nonlinear analysis: - for the nonlinear analysis
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Fig.: The pushover curves, in term of Base Shear-Roof Displacement in directions X for bare frame with
fixed end support.

Fig: The pushover curves, in term of Base Shear-Roof Displacement in directions X for building with
infill wall
From the above two pushover curves we see that the yielding zone of the building in case of infill wall is
small in comparison with bare frame case and forces require for displacement is more in infill case.
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Fig.: Hinge distribution in bare frame

Fig : Hinge distribution in frame with infill wall
We can see that the above two hinge distribution figure in which the bare frame utilize full capacity of the
building where the frame with infill has not utilize his full capacity at ultimate push.

IV. SUMMERY AND CONCLUSION
The open ground storey building are consider to be vulnerable as compare to the fully infill wall. the open
ground storey building re assumed to be irregular as per IS1893:2002 which is require for the dynamic analysis
of the structure considering infill strength and stiffness. According to IS1893:2002 the building is designed
based on the ignoring infill stiffness and designed and 2.5 multiplication is used for the ground storey beam and
column strength. In this thesis, this approach is reviewed. For the review of this we selected a G+3 open ground
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storey building for two type of support condition that is fixed end support condition and pinned end support
condition and for bare framed and without infill frame. And the infill wall is modelled as a diagonal strut. And
only one strut is active at a time and compression strut is active at a time.There is three analysis is carried out
that is equivalent static analysis, response spectrum analysis and pushover analysis is carried out on the selected
model the code specified multiplication factor is compare with ratio of the force demand.In this thesis the
multiplication factor for the all beam and column was checked for open ground storey building. The value of
interaction ratio and demand to capacity for beam and column for both support condition the value 2.5 is too
high to be multiplied to beam and column of OGS low rise building. This is true for the selected building. In the
nonlinear analysis of the building it is found that OGS low rise building fails through a ground storey
mechanism at a comparatively low base shear and displacement. And brittle mode of failure is to be found.Both
elastic and inelastic analyses show that the beams forces at the ground storey reduce drastically for the presence
of infill stiffness in the adjacent storey. And design force amplification factor need not be applied to ground
storey beams.From the linear analysis (equivalent static analysis and response spectrum analysis) we can see the
results and concluded that the effect of infill wall increases the forces at the ground storey column. But the code
given multiplication factor 2.5 for the low rise OGS building much high than the required. It is found from the
literature the support condition taken for the study is not given as much important but from this present study we
can see that the effect of the support condition play considerable role in the analysis of the buildings. from the
nonlinear analysis (pushover analysis) results show that the frame with infill wall is have brittle mode of failure
where bare frame is had ductile mode of failure.
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ABSTRACT
This study was carried out to investigate the availability and the use of social networking sites and its effects on
undergraduate students of National Institute of Ayurveda, Jaipur, India. Social networking sites have come to
mean individuals, using the Internet and web application to communicate in previously impossible ways. This is
largely the result of a culture-wide paradigm shift in the uses and possibilities of the internet itself. The
objectives of the study are to find the level of student’s awareness of social networking sites, examine purpose of
using social networking sites, the effects associated to social networking sites, the average time spent on social
networking sites and to identify the relevant of social networking sites to students
The study adopted the descriptive survey research design which was employed to derive responses from a
sample size of 200 undergraduate students of National Institute of Ayurveda who were selected via random
sampling techniques. Data were collected from this population using questionnaire. Out of the 200
questionnaires distributed 180 respondents completed and returned the questionnaire representing 90%
response rate. The result of the study reveals that mostly all the student were using the social networking sites in
interaction with friends and families.

Keywords:Availability, Effects on Students,National Institute of Ayurveda and Use of Social
Networking Sites.

INTRODUCTION
Social networking sites are varied and also incorporate a range of new information and communication tools
such as obtainability on desktop and laptops, mobile devices such as tablet computers and smartphones, digital
photo/video/sharing and "web logging" diary entries online (blogging). Online community services are largely
considered as social network service, though in a broader sense, the social network service usually means an
individual-cantered service whereas online community services are group-cantered. Social networking sites
allow users to share thoughts, digital photos, videos and posts through informing the general public about the
online, the world happenings events with the aid of network. While in-person social networking, such as
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gathering in a village market to talk about events has existed since the earliest developments of towns, the web
enables people to connect with others who live in different sites, ranging from across a city to across the world.
Depending on the social media platform, members may be able to interaction with any other member. In other
cases, members can contact anyone they have a connection to, and subsequently anyone that contact has a
connection to, and so on. The main types of social networking services are those that contain category places
(such as former school year or classmates), means to connect with friends (usually with self-description pages),
and a recommendation system linked to trust. Social network services can be split into three types: socializing
social network services are primarily for socializing with existing friends (e.g., Facebook); networking social
network services are primarily for non-social interpersonal communication (e.g., LinkedIn, a career and
employment-oriented site); and social navigation social network services are primarily for helping users to find
specific information or resources. Social networking sites are fast attractive and becoming very popular channel
of both interpersonal and public communication in India. Social networking sites are more than interactive
communication channels through which people connect to one another, share ideas, experiences, pictures,
messages and information of interests. During the last two eras, the world in general and India in particular has
witnessed remarkable changes in Information Technology (IT).
The advancement in IT led to the emergence of Social Networking Sites (SNS). Moreover, Social Networking
Sites are currently being used regularly by millions of students in Indian Universities, colleges and Institutes,
National Institute of Ayurveda is also not left behind. It has variably left a big impact on society in general and
the Institute of Ayurveda in particular. The usage of Social Networking Sites (SNS) has been so extensive that
they have caught the attention of academics globally. Social Networking Sites is now being investigated by
numerous social science researchers. An increasing number of social scientist are developing interest in studying
Social Networking Sites because of its impact on society Manjunatha S. (2013). Now, in today‟s information
era, ICT have changed the social environment also new people communicate with their groups by using
different means and modes of communication and social networking sites are one of them. Social Networking
Sites have quickly become one of the most popular medium of online communication it has exploded over the
past few years. The increasing numbers of people using these social networking sites have forced the library and
information professionals to think about how this technology can be used in the libraries as suggested by Connel
(2009). Social Networking Sites provide an advanced and effective way of connecting users (O'Dell, 2010).
Features of SNS enable users to generate interpersonal connections based on common grounds (Greenhow &
Robelia, 2009). SNSs, such as Friendster, LinkedIn, Myspace and Facebook, set up personal communities,
allow users to make persistent comments on the profiles of their friends and send private messages (Hoffman,
2009).
The term Social Networking Sites has been defined by several authors in different ways, for example the study
by Boyd and Ellison (2007) defined Social Networking Sites as “web based services that allows individual to
construct a public or semi-public profile within a bounded system, articulated a list of other users with whom
they share a connection and view and navigate their list of connections and those made by the other system”.
Social Networking Sites can broadly define as Internet-based social spaces designed to facilitate
communication, collaboration and content sharing across network of contacts. Social Network Sites allows users
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to manage, build and represent their social network online Social Networking Sites have rapidly gained
popularity at global level with active membership on SNS of almost 300 million people as of 2010.
According to Computing Dictionary (2011), “Social Networking Sites as any website was designed to allow
multiple users to publish content of them. The information may be on any subject and may be for consumption
by friends, mates, employers, employee etc.
Powel (2009), defines “Social Networking Sites as a community in which individuals are somehow connected
through friendship, values, working relationships, idea and so on.
Moreover, Social Networking Sites has become one of the most important parts of our daily life which enables
us to communicate with each other. A Social Networking is an online service platform or sites that focuses on
building and reflecting of social network or social relation among people who share interest and activities.
Social Networking often involves grouping specific individuals or organizations together. Social Network act as
communication tools to enable social interaction among Library and Information Science Professionals. Most
social networks services are web-based and provide means for users to interact over the internet. Users interact,
share, and exchange resources by social networks. It promotes free flow of information and sharing of resources
beyond boundaries.
Finally, Social networking sites are the software that enables people to connect, collaborate and form virtual
communities via the internet. SNS are those who provide the opportunity to interact. It also allow visitors to
send email, post comments, build web content and take part in live chat (YALSA 2011). In general sense, it can
be defined as internet or mobile-based social spaces designed to facilitate communication, collaboration and
content sharing across network of contacts. SNS allow users to manage, build and represent their social
networks online.

II. SOME POPULAR SOCIAL NETWORKING SITES
1.

Facebook: It is a top Social Networking Sites on the web with over 1.59 billion monthly active users of
December, 2015 and over 1 billion that logon daily. Statistics shows that Facebook messenger is the second
most popular messaging App behind WhatsApp. Number of active users per month: 1.59 billion
approximately.

2.

Twitter: is known as real time public microblogging network where news breaks first. Most users loved it
for its iconic 140-characters limit. Twitter has changed dramatically over the years and today it‟s criticized
a lots for going the way of looking and functioning almost exactly like Facebook. Number of active users
per month: 320 million approximately

3.

LinkedIn: It‟s a social network for professionals, anyone who wants to make connections to advance their
careers should be on LinkedIn. Profiles are designed to look sort of like extremely detailed resumes with
sections for work, experience, education, volunteer work, certification, awards and all sort of other relevant
work related information. Users can promote themselves and their business by making connections with
other professionals, interacting in group discussion, posting jobs, applying to jobs, publishing articles etc.
Number of active users per month: 100 million approximately
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4.

Google +: Making its debut in early summer of 2011, Google + became the fastest growing social network
the web has ever seen. After failing a couple of times already with Google Buzz and Google wave the
search giant finally succeeded at creating something that stuck kind of nobody needed another Facebook
clone, so Google + had always been widely criticized for being a social network that nobody really used. In
late 2015, a brand new Google + was rolled out to put more emphasis on its communities and collection
features to help differentiate the platform a bit more and gave existing users more of what they wanted.
Number of active users: 300 million approximately

5.

YouTube: it is where everyone go to watch or share video online. After Google You Tube is the second
largest search engine despite being owned by google, YouTube can still recognised as separate social
network on its own as a premier place to go and watch videos on every topic and upload your own as well.

6.

Instagram: it has grown to be one of the most popular social network for photo sharing that the mobile web
has ever seen. It is the ultimate social network for sharing real-time photos and short videos while on the
go. Number of active users per month: 400 million approximately

7.

WhatsApp: currently the most popular instant messaging provider world-wide. WhatsApp is a crossplatform app that uses your network connection or data plan to send and receive messages to individual or
groups using text, photos, and videos and even voice messages. Unlike Kik and other popular messaging
apps WhatsApp uses your phone number rather than user name or pin. The app also offers a few
customizable features like profiles, wallpapers and notification sounds. Number of active users per
month: 1 billion approximately

8.

Ning: Librarian can use this tool to get connected with students, Academic Library Association and more.
You can also use it to share information with many people at a time.

9.

Myspace: primarily have a social function of allowing users to make friends, talk online and share
resources. Number of active users: 20 million approximately

10. Blog: by creating a blog you will be able to disseminate information to lots of people at one time.
11. Skype: Skype, owned by Microsoft, is one of the most popular communication-based social networking
platforms. It allows you to connect with people through voice calls, video calls (using a webcam) and text
messaging. You can even conduct group conference calls. And, the best part is that Skype-to-Skype calls
are free and can be used to communicate with anyone, located in any part of the world, over the
internet.Number of active users per month: 300 million approximately.
12. Viber: This multi-lingual social platform, which is available in more than 30 languages, is known for its
instant text messaging and voice messaging capabilities. You can also share photos and videos and audio
messages, using Viber. It offers you the ability to call non-Viber users through a feature named Viber Out.
Number of active users per month: 249 million approximately.
13. Snapchat: This is an image messaging social platform that enables you to chat with friends by using
pictures. It allows you to explore news and even check out live stories that are happening around the world.
Number of active users per month: 200 million approximately.
14. Pinterest: This is a photo sharing and visual bookmarking social media site or app that enables you to find
new ideas for your projects and save them. So, you can do DIY tasks or home improvement projects, plan
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your travel agenda and so on by using Pinterest.Number of active users per month: 100 million
approximately.
15. Telegram: This instant messaging network is similar to WhatsApp and is available across platforms in more
than eight languages. However, Telegram has always focused more on the privacy and security of the
messages you send over the internet by using its platform. So, it empowers you to send messages that are
encrypted and self-destructive. This encryption feature has only just been made available for WhatsApp,
whereas Telegram has always provided it. Number of active users per month: 100 million approximately.

III. NATIONAL INSTITUTE OF AYURVEDA (NIA), JAIPUR
The National Institute of Ayurveda was established on 7th February 1976 by the Ministry of Health and Family
Welfare, Government of India. The Institute is first of its kind in India having a national character and
international repute with the following Aims and Objectives:
1.

To promote the growth and development of Ayurveda.

2.

To produce Graduates and Post-Graduates in all branches of Ayurveda.

3.

To conduct Research on various aspects of Ayurveda

4.

To provide Medical Care through Ayurvedic systems of medicine to the suffering humanity.

5.

To provide and assist in providing service and facilities of highest order for research, Evolution, Training,
Consultation and Guidance to Ayurvedic system of medicine.

6.

To conduct experiments and develop patterns of teaching Under-Graduate and Post-Graduate Education in
all branches of Ayurveda.

The erstwhile Government Ayurvedic college of Jaipur of the Govt. of Rajasthan was merged to form the
Institute. All the teaching and non-teaching staff of the then Government Ayurvedic College of Jaipur and also
the teaching staff of Government Ayurvedic College of Udaipur were screened for absorption in the Institute.
Finally, the staffs recommended by the screening committee are approved by the Governing body and absorbed
into the institute.

IV. STATEMENT OF THE PROBLEM
In more recent years, social networking sites have changed from few user-based sites to billions of users sites.
The grown and the popularity of social networking sites has generated concerned among institutions authorities,
communication experts and psychological researchers about the benefit and potential risks facing students, as
they engaged in online social networking to satisfy their social and information needs rather than oral face-toface communication. Moreover, the risk of social networking sites on oral communication among students,
Sherry Turkle (2012), has the opinion that “the convenience the social networking gives users to communicate
with one another can damage their interpersonal communication”. He also stated that it makes users to see one
another as “object” to be accessed. What is more addiction to social networking sites is establishing feelings of
loneliness and increase of insensitivity to disconnection, according to John J Cacioppo, a neuroscientist at the
University of Chicago (Cacioppo, 2009). Hence, there is need to approach some means of selecting and using
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the right social networking sites sensibly. This research study is concerned with the use of social networking
sites, it is effect on students and implication or dangers associated with social networking sites usage.

V. OBJECTIVES OF THE STUDY
1.

To find the students awareness of social networking sites

2.

To examine purpose of using social networking sites by UG students

3.

To find the effects associated to social networking sites on UG students.

4.

To find the average time spent on social networking sites

5.

To identify the relevant of social networking sites to students

VI. SIGNIFICANCE OF THE STUDY
It is expected that the output of the present research study will benefit students and administration of National
Institute of Ayurveda because it will show the level of student‟s usage of the social networking sites in every
aspect. This shall help them to understand how best to sustain the students attention on using social networking
sites. It will also be of immense benefits to the field of library and information science as it will be on addition
to existing literature on social networking sites. Moreover, the findings of the study will provide facts that will
enable the Indian tertiary institutions of learning to know what arises from student‟s use of social networking
sites. This will help them to come out with a modalities on how to control social networking usage by students.
Upon the successful completion of this research, it shall be very relevant to different people and authorities
across India the universe in general.

VII. REVIEW OF RELATED LITERATURE
This chapter deals with the review of related literature done by other researchers. There are many research
conducted on Social Networking Sites in India and abroad, the aim of this chapter is to examine the earlier
investigation carried out by other researchers on Social Networking Sites area. The review would help in
determining the contribution this study could make in terms of adding new knowledge to the existing ones.
In the review of existing studies in the related topics gives us a way to go ahead in pursuing of understanding
usage of Social Networking Sites SNS by Indian universities, colleges and institutes students. The study entitled
“the usage of social networking sites among the college students in India” explores how today the importance of
social networking sites is increasing. Many SNS developers like Facebook, Myspace, twitter and others are
competing to provide the best services and to give the best features in terms of socialization, interaction, privacy
and even entertainment. A study by Connel (2009) finds that many users are using the social networking sites
and further recommend that libraries should proceed with caution when implementing online social network
profiles. In India, the usage of social networking sites by the libraries is still far behind compared to most
developed countries, but they are always trying very hard to utilize these social networking as tools for libraries
to provide services and market themselves to their clients.
According to study by Fox and Naidu (2009), revealed that issues related to confusion in terminologies,
inadequate feedbacks, error messages, improper links location affects user‟s performance and satisfaction. Xia
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(2009), finds that the success of Facebook groups can be controlled by the active organization of librarians and
use of more general topics to keep discussions alive. The study further reported that Facebook group should
target not only students but also faculty and staffs in support of research work and other academic activities.
Shaheen (2008) identify that internet used by the students promoted democracy, freedom of expression and
greater awareness about their right during the political crisis in Pakistan. Dickson and Holley (2010), finds that
social networking can be an effective method of students outreach in academic libraries if they can respect
students privacy and provide equal coverage for all subject areas.

VIII. METHODOLOGY
The research design for this study is descriptive survey which seeks to find out certain facts concerning an
existing phenomenon. Aina (2006) descriptive survey is a study which sues the sample data in any systematic
investigation to describe and explain what is existent or non-existence on the present status of a phenomenon
been investigated. The method was used because the study intend to measure the opinions of the respondents on
availability and the use of social networking sites and its effects on UG students of National Institute of
Ayurveda, Jaipur, India. The area of the study is National Institute of Ayurveda, Jaipur, India, the choice of the
area was for close proximity and no any research on social networking sites was conducted before. To ensure
effective collection and distribution of data the structured questionnaire was used.

IX. SAMPLE OF POPULATION
The population of the study are undergraduate students of National Institute of Ayurveda. The population of
undergraduate‟s students are 436 based on the statistics provided by the management of the institute. Sample of
the population 200 UG students were selected this represent 45.8% of the total population. Random sampling
was used to distribute questionnaires to 200 UG students of various departments out of which 180
questionnaires were dully completed and returned. Out of the 120 questionnaires distributed to male students,
110 questionnaires were duly completed and returned while out of the 80 questionnaires distributed to female
students, 70 were duly completed and returned.

X. RESULT AND DISCUSSIONS
The high percentage of returned from both male and female students could be associated with the interest and
cooperation showed by the management and UG students of National Institute of Ayurveda. In the final stage
the statistical method for analysing collected data was used with the aid of percentage count and table
frequencies.
The sample of population and distribution of the study is given below:

Table: 1, showing sample for the population undertaken
Gender

Male

No. of questionnaires

No. of questionnaires

Response rate

distributed

received

(%)

120

110

91
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Female

80

70

87

Total

200

180

90

With regards to the analysis of table 1 showing the respondents population, males has the highest number of
population in the undergraduate level with 110 which represent 91% while females are 70 represent 87%

Figure: 1, showing the distribution of respondents according to the departments

Analysis of table 2 shows the distribution of respondents according to their departments. Department of
pathology and department of fundamental principles has the highest number of respondents with 31 each, which
represent the 91% followed by department of paediatrics and physiology with respondents each represent 90%.
Lastly, department of internal medicine and latro-chemistry has 29 respondents each represent 87%

Table: 2, shows students’ awareness of social networking sites
Awareness of social

Males

Females

Percentage

Yes

110

70

100%

No

0

0

0%

networking sites

The results indicates that both males and females students are aware of social networking sites 100% aware of
SNS. In view of the above finding, the use of SNS is almost a norm among students.

Figure: 2, shows the types of social networking sites students aware of
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The result of table 4 indicates that all respondents are aware of Facebook with 180 which represent 100%
followed by WhatsApp with 162 respondents represent 90%. YouTube has 92 respondents represent 51% while
other has 62 respondents with 34%.

Table: 3, network connectivity available in the library
Network connectivity available

Males

Females

Percentage

Yes

9

5

7%

No

26

15

22%

Not sure

75

50

69%

The above table indicates that most of the respondents are not sure about the availability of network connectivity
in the library with the total number of 125 respondents which represent 69% while 41 respondents says there is
no network connectivity in the library represent 22%. Only 14 respondents agreed that there is network in the
library is 7%.

Figure: 3, shows the device used for accessing social networking sites

Table 6 shows that majority of the students used their personal smart phone to access social networking sites
with 172 respondents, represent 95%. Laptop was second with 113 respondents represent 62% while personal
computers was third with 42 respondents represent 23% followed by tablets and library computers with only 1%

Figure: 4, the network connectivity used by student to access social networking sites
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The above table indicates that 108 males‟ respondents and 66 female‟s respondent which has the total of 174 are
using their personal data to access social networking sites represent 96%. Moreover, institutional network has 28
numbers of respondents represent 15% followed by other, library network has zero respond.

Tables: 5, the most popular social networking sites

The result of table 8 indicates that Facebook is the most popular social networking sites used by the UG students
with 110 respondents from male and 70 female respondents which represent 100%. WhatsApp was second with
109 male‟s respondents and 65 female respondent, represent 96%, Instagram has 51% while twitter has 37.

Table: 4, frequency of visiting social networking sites
Frequency of visiting social

Males

Females

Percentage

Daily

105

66

95%

Weekly

5

3

4%

Monthly

0

0

0

Very rarely

0

0

0

networking sites

The result from the above table indicates that students are visiting social networking sites on daily basis with
number of 100 respondents which represent 95%. Only 4 respondents are visiting social networking sites on
weekly basis. This indicates how important SNS is to student.

Table: 5, indicates purposes for using social networking sites
Purposes for using SNS

Males

Females

Percentage

Education/Studies

100

61

89%

Leisure

30

12

23%

Business

7

2

5%

Interact with friends, family and

105

68

96%

Sharing experience

0

0

0%

Keep up-to-date

8

4

6%

professionals
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Other

0

0

0

The above table indicates that 105 males respondents and 68 female respondents used SNS to interact with
family and friends with 96% while education/studies was second with 161 number of respondents from both
males and females with 89%.

Table: 6, shows the place student‟s access social networking sites

The result of the current study shows that most of the students access social networking sites at home.

Table: 6, shows effectiveness of social networking sites to studies
Effectiveness of SNS to studies

Males

Females

Percentage

Highly effective

21

17

21%

Very effective

89

53

78%

Ineffective

0

0

0

Other

0

0

0

The analysis of the above table shows the effectiveness of social networking sites to studies, very effective has
the highest percentage with 142 number of respondents represent 78% followed by highly effective with 21%.

Table: 7, shows the relevant of information found on social networking sites to studies
Relevant of social networking sites to

Males

Females

Percentage

Highly relevant

18

7

13%

Relevant

90

60

83%

Irrelevant

2

3

2%

Other

0

0

0

studies
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The analysis of table 12 shows how relevant social networking sites to students with 150 respondents represent
83% while highly relevant has 13%

Table: 8, shows social networking sites used for class members to share information
social networking sites used to share

Males

Females

Percentage

Yes

110

70

100%

No

0

0

0%

information

The result of the above table shows that the class members used social networking sites to share information.
The UG students used WhatsApp group account to communicate and share relevant information to each other.

IX. CONCLUSION AND RECOMMENDATION
The present has high response rate both gender wise as well as department wise due to mainly extra efforts of
follow up schedules by the researcher. Almost everybody was aware of the SNS at all level and highly popular
among the students, but the students mainly device used their personal device such as phones and laptops using
mainly personal data subscriptions. Most of the students are unaware of present of network in the institution
library due to their non interest in visits to the library. Moreover, it was observed that Facebook, WhatsApp and
Instagram are the most widely used on daily basis, none of these SNS is consider as resourceful academically.
Therefore, most of the student uses these platforms to share messages, pictures and videos. Finally, despite the
use of SNS on studies related issues but the student spend most of their time chatting with friend and family.
Based on the above findings, the present study conclude that most of the students squander most of their time
busy chatting with friends and family, hardly spend sufficient time on studies and other academic activities.
Consequently, the excessive use of SNS result to more staying at home rather than going to extracurricular
activities which are very important for their health as well as mental state.
In order to minimize the negative effects of the SNS among students, the following recommendations were
made:
1.

Firstly, there is need for balanced timing schedules regarding the use of SNS and other activities by the
students through minimize it excessive usage.

2.

Secondly, there is need for courses within the university curricular that should emphasis on the impact on
both negative and positive effects of SNS.

3.

Finally, there is need for publicity of negative effects of SNS on all forms of advertisement, e.g. radio and
television station, newspapers, billboards and signboards among others.
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ABSTRACT
This study was carried out to investigate the availability and the use of social networking sites and its effects on
undergraduate students of National Institute of Ayurveda, Jaipur, India. Social networking sites have come to
mean individuals, using the Internet and web application to communicate in previously impossible ways. This is
largely the result of a culture-wide paradigm shift in the uses and possibilities of the internet itself. The
objectives of the study are to find the level of student’s awareness of social networking sites, examine purpose of
using social networking sites, the effects associated to social networking sites, the average time spent on social
networking sites and to identify the relevant of social networking sites to students
The study adopted the descriptive survey research design which was employed to derive responses from a
sample size of 200 undergraduate students of National Institute of Ayurveda who were selected via random
sampling techniques. Data were collected from this population using questionnaire. Out of the 200
questionnaires distributed 180 respondents completed and returned the questionnaire representing 90%
response rate. The result of the study reveals that mostly all the student were using the social networking sites in
interaction with friends and families.

Keywords:Availability, Effects on Students,National Institute of Ayurveda and Use of Social
Networking Sites.

I. INTRODUCTION
Social networking sites are varied and also incorporate a range of new information and communication tools
such as obtainability on desktop and laptops, mobile devices such as tablet computers and smartphones, digital
photo/video/sharing and "web logging" diary entries online (blogging). Online community services are largely
considered as social network service, though in a broader sense, the social network service usually means an
individual-cantered service whereas online community services are group-cantered. Social networking sites
allow users to share thoughts, digital photos, videos and posts through informing the general public about the
online, the world happenings events with the aid of network. While in-person social networking, such as

209 | P a g e

gathering in a village market to talk about events has existed since the earliest developments of towns, the web
enables people to connect with others who live in different sites, ranging from across a city to across the world.
Depending on the social media platform, members may be able to interaction with any other member. In other
cases, members can contact anyone they have a connection to, and subsequently anyone that contact has a
connection to, and so on. The main types of social networking services are those that contain category places
(such as former school year or classmates), means to connect with friends (usually with self-description pages),
and a recommendation system linked to trust. Social network services can be split into three types: socializing
social network services are primarily for socializing with existing friends (e.g., Facebook); networking social
network services are primarily for non-social interpersonal communication (e.g., LinkedIn, a career and
employment-oriented site); and social navigation social network services are primarily for helping users to find
specific information or resources. Social networking sites are fast attractive and becoming very popular channel
of both interpersonal and public communication in India. Social networking sites are more than interactive
communication channels through which people connect to one another, share ideas, experiences, pictures,
messages and information of interests. During the last two eras, the world in general and India in particular has
witnessed remarkable changes in Information Technology (IT).
The advancement in IT led to the emergence of Social Networking Sites (SNS). Moreover, Social Networking
Sites are currently being used regularly by millions of students in Indian Universities, colleges and Institutes,
National Institute of Ayurveda is also not left behind. It has variably left a big impact on society in general and
the Institute of Ayurveda in particular. The usage of Social Networking Sites (SNS) has been so extensive that
they have caught the attention of academics globally. Social Networking Sites is now being investigated by
numerous social science researchers. An increasing number of social scientist are developing interest in studying
Social Networking Sites because of its impact on society Manjunatha S. (2013). Now, in today‟s information
era, ICT have changed the social environment also new people communicate with their groups by using
different means and modes of communication and social networking sites are one of them. Social Networking
Sites have quickly become one of the most popular medium of online communication it has exploded over the
past few years. The increasing numbers of people using these social networking sites have forced the library and
information professionals to think about how this technology can be used in the libraries as suggested by Connel
(2009). Social Networking Sites provide an advanced and effective way of connecting users (O'Dell, 2010).
Features of SNS enable users to generate interpersonal connections based on common grounds (Greenhow &
Robelia, 2009). SNSs, such as Friendster, LinkedIn, Myspace and Facebook, set up personal communities,
allow users to make persistent comments on the profiles of their friends and send private messages (Hoffman,
2009).
The term Social Networking Sites has been defined by several authors in different ways, for example the study
by Boyd and Ellison (2007) defined Social Networking Sites as “web based services that allows individual to
construct a public or semi-public profile within a bounded system, articulated a list of other users with whom
they share a connection and view and navigate their list of connections and those made by the other system”.
Social Networking Sites can broadly define as Internet-based social spaces designed to facilitate
communication, collaboration and content sharing across network of contacts. Social Network Sites allows users

210 | P a g e

to manage, build and represent their social network online Social Networking Sites have rapidly gained
popularity at global level with active membership on SNS of almost 300 million people as of 2010.
According to Computing Dictionary (2011), “Social Networking Sites as any website was designed to allow
multiple users to publish content of them. The information may be on any subject and may be for consumption
by friends, mates, employers, employee etc.
Powel (2009), defines “Social Networking Sites as a community in which individuals are somehow connected
through friendship, values, working relationships, idea and so on.
Moreover, Social Networking Sites has become one of the most important parts of our daily life which enables
us to communicate with each other. A Social Networking is an online service platform or sites that focuses on
building and reflecting of social network or social relation among people who share interest and activities.
Social Networking often involves grouping specific individuals or organizations together. Social Network act as
communication tools to enable social interaction among Library and Information Science Professionals. Most
social networks services are web-based and provide means for users to interact over the internet. Users interact,
share, and exchange resources by social networks. It promotes free flow of information and sharing of resources
beyond boundaries.
Finally, Social networking sites are the software that enables people to connect, collaborate and form virtual
communities via the internet. SNS are those who provide the opportunity to interact. It also allow visitors to
send email, post comments, build web content and take part in live chat (YALSA 2011). In general sense, it can
be defined as internet or mobile-based social spaces designed to facilitate communication, collaboration and
content sharing across network of contacts. SNS allow users to manage, build and represent their social
networks online.

II. SOME POPULAR SOCIAL NETWORKING SITES
1.

Facebook: It is a top Social Networking Sites on the web with over 1.59 billion monthly active users of
December, 2015 and over 1 billion that logon daily. Statistics shows that Facebook messenger is the second
most popular messaging App behind WhatsApp. Number of active users per month: 1.59 billion
approximately.

2.

Twitter: is known as real time public microblogging network where news breaks first. Most users loved it
for its iconic 140-characters limit. Twitter has changed dramatically over the years and today it‟s criticized
a lots for going the way of looking and functioning almost exactly like Facebook. Number of active users
per month: 320 million approximately

3.

LinkedIn: It‟s a social network for professionals, anyone who wants to make connections to advance their
careers should be on LinkedIn. Profiles are designed to look sort of like extremely detailed resumes with
sections for work, experience, education, volunteer work, certification, awards and all sort of other relevant
work related information. Users can promote themselves and their business by making connections with
other professionals, interacting in group discussion, posting jobs, applying to jobs, publishing articles etc.
Number of active users per month: 100 million approximately
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4.

Google +: Making its debut in early summer of 2011, Google + became the fastest growing social network
the web has ever seen. After failing a couple of times already with Google Buzz and Google wave the
search giant finally succeeded at creating something that stuck kind of nobody needed another Facebook
clone, so Google + had always been widely criticized for being a social network that nobody really used. In
late 2015, a brand new Google + was rolled out to put more emphasis on its communities and collection
features to help differentiate the platform a bit more and gave existing users more of what they wanted.
Number of active users: 300 million approximately

5.

YouTube: it is where everyone go to watch or share video online. After Google You Tube is the second
largest search engine despite being owned by google, YouTube can still recognised as separate social
network on its own as a premier place to go and watch videos on every topic and upload your own as well.

6.

Instagram: it has grown to be one of the most popular social network for photo sharing that the mobile web
has ever seen. It is the ultimate social network for sharing real-time photos and short videos while on the
go. Number of active users per month: 400 million approximately

7.

WhatsApp: currently the most popular instant messaging provider world-wide. WhatsApp is a crossplatform app that uses your network connection or data plan to send and receive messages to individual or
groups using text, photos, and videos and even voice messages. Unlike Kik and other popular messaging
apps WhatsApp uses your phone number rather than user name or pin. The app also offers a few
customizable features like profiles, wallpapers and notification sounds. Number of active users per
month: 1 billion approximately

8.

Ning: Librarian can use this tool to get connected with students, Academic Library Association and more.
You can also use it to share information with many people at a time.

9.

Myspace: primarily have a social function of allowing users to make friends, talk online and share
resources. Number of active users: 20 million approximately

10. Blog: by creating a blog you will be able to disseminate information to lots of people at one time.
11. Skype: Skype, owned by Microsoft, is one of the most popular communication-based social networking
platforms. It allows you to connect with people through voice calls, video calls (using a webcam) and text
messaging. You can even conduct group conference calls. And, the best part is that Skype-to-Skype calls
are free and can be used to communicate with anyone, located in any part of the world, over the
internet.Number of active users per month: 300 million approximately.
12. Viber: This multi-lingual social platform, which is available in more than 30 languages, is known for its
instant text messaging and voice messaging capabilities. You can also share photos and videos and audio
messages, using Viber. It offers you the ability to call non-Viber users through a feature named Viber Out.
Number of active users per month: 249 million approximately.
13. Snapchat: This is an image messaging social platform that enables you to chat with friends by using
pictures. It allows you to explore news and even check out live stories that are happening around the world.
Number of active users per month: 200 million approximately.
14. Pinterest: This is a photo sharing and visual bookmarking social media site or app that enables you to find
new ideas for your projects and save them. So, you can do DIY tasks or home improvement projects, plan
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your travel agenda and so on by using Pinterest.Number of active users per month: 100 million
approximately.
15. Telegram: This instant messaging network is similar to WhatsApp and is available across platforms in more
than eight languages. However, Telegram has always focused more on the privacy and security of the
messages you send over the internet by using its platform. So, it empowers you to send messages that are
encrypted and self-destructive. This encryption feature has only just been made available for WhatsApp,
whereas Telegram has always provided it. Number of active users per month: 100 million approximately.

III. NATIONAL INSTITUTE OF AYURVEDA (NIA), JAIPUR
The National Institute of Ayurveda was established on 7th February 1976 by the Ministry of Health and Family
Welfare, Government of India. The Institute is first of its kind in India having a national character and
international repute with the following Aims and Objectives:
1.

To promote the growth and development of Ayurveda.

2.

To produce Graduates and Post-Graduates in all branches of Ayurveda.

3.

To conduct Research on various aspects of Ayurveda

4.

To provide Medical Care through Ayurvedic systems of medicine to the suffering humanity.

5.

To provide and assist in providing service and facilities of highest order for research, Evolution, Training,
Consultation and Guidance to Ayurvedic system of medicine.

6.

To conduct experiments and develop patterns of teaching Under-Graduate and Post-Graduate Education in
all branches of Ayurveda.

The erstwhile Government Ayurvedic college of Jaipur of the Govt. of Rajasthan was merged to form the
Institute. All the teaching and non-teaching staff of the then Government Ayurvedic College of Jaipur and also
the teaching staff of Government Ayurvedic College of Udaipur were screened for absorption in the Institute.
Finally, the staffs recommended by the screening committee are approved by the Governing body and absorbed
into the institute.

IV. STATEMENT OF THE PROBLEM
In more recent years, social networking sites have changed from few user-based sites to billions of users sites.
The grown and the popularity of social networking sites has generated concerned among institutions authorities,
communication experts and psychological researchers about the benefit and potential risks facing students, as
they engaged in online social networking to satisfy their social and information needs rather than oral face-toface communication. Moreover, the risk of social networking sites on oral communication among students,
Sherry Turkle (2012), has the opinion that “the convenience the social networking gives users to communicate
with one another can damage their interpersonal communication”. He also stated that it makes users to see one
another as “object” to be accessed. What is more addiction to social networking sites is establishing feelings of
loneliness and increase of insensitivity to disconnection, according to John J Cacioppo, a neuroscientist at the
University of Chicago (Cacioppo, 2009). Hence, there is need to approach some means of selecting and using
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the right social networking sites sensibly. This research study is concerned with the use of social networking
sites, it is effect on students and implication or dangers associated with social networking sites usage.

V. OBJECTIVES OF THE STUDY
1.

To find the students awareness of social networking sites

2.

To examine purpose of using social networking sites by UG students

3.

To find the effects associated to social networking sites on UG students.

4.

To find the average time spent on social networking sites

5.

To identify the relevant of social networking sites to students

VI. SIGNIFICANCE OF THE STUDY
It is expected that the output of the present research study will benefit students and administration of National
Institute of Ayurveda because it will show the level of student‟s usage of the social networking sites in every
aspect. This shall help them to understand how best to sustain the students attention on using social networking
sites. It will also be of immense benefits to the field of library and information science as it will be on addition
to existing literature on social networking sites. Moreover, the findings of the study will provide facts that will
enable the Indian tertiary institutions of learning to know what arises from student‟s use of social networking
sites. This will help them to come out with a modalities on how to control social networking usage by students.
Upon the successful completion of this research, it shall be very relevant to different people and authorities
across India the universe in general.

VII. REVIEW OF RELATED LITERATURE
This chapter deals with the review of related literature done by other researchers. There are many research
conducted on Social Networking Sites in India and abroad, the aim of this chapter is to examine the earlier
investigation carried out by other researchers on Social Networking Sites area. The review would help in
determining the contribution this study could make in terms of adding new knowledge to the existing ones.
In the review of existing studies in the related topics gives us a way to go ahead in pursuing of understanding
usage of Social Networking Sites SNS by Indian universities, colleges and institutes students. The study entitled
“the usage of social networking sites among the college students in India” explores how today the importance of
social networking sites is increasing. Many SNS developers like Facebook, Myspace, twitter and others are
competing to provide the best services and to give the best features in terms of socialization, interaction, privacy
and even entertainment. A study by Connel (2009) finds that many users are using the social networking sites
and further recommend that libraries should proceed with caution when implementing online social network
profiles. In India, the usage of social networking sites by the libraries is still far behind compared to most
developed countries, but they are always trying very hard to utilize these social networking as tools for libraries
to provide services and market themselves to their clients.
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According to study by Fox and Naidu (2009), revealed that issues related to confusion in terminologies,
inadequate feedbacks, error messages, improper links location affects user‟s performance and satisfaction. Xia
(2009), finds that the success of Facebook groups can be controlled by the active organization of librarians and
use of more general topics to keep discussions alive. The study further reported that Facebook group should
target not only students but also faculty and staffs in support of research work and other academic activities.
Shaheen (2008) identify that internet used by the students promoted democracy, freedom of expression and
greater awareness about their right during the political crisis in Pakistan. Dickson and Holley (2010), finds that
social networking can be an effective method of students outreach in academic libraries if they can respect
students privacy and provide equal coverage for all subject areas.

VIII. METHODOLOGY
The research design for this study is descriptive survey which seeks to find out certain facts concerning an
existing phenomenon. Aina (2006) descriptive survey is a study which sues the sample data in any systematic
investigation to describe and explain what is existent or non-existence on the present status of a phenomenon
been investigated. The method was used because the study intend to measure the opinions of the respondents on
availability and the use of social networking sites and its effects on UG students of National Institute of
Ayurveda, Jaipur, India. The area of the study is National Institute of Ayurveda, Jaipur, India, the choice of the
area was for close proximity and no any research on social networking sites was conducted before. To ensure
effective collection and distribution of data the structured questionnaire was used.

IX. SAMPLE OF POPULATION
The population of the study are undergraduate students of National Institute of Ayurveda. The population of
undergraduate‟s students are 436 based on the statistics provided by the management of the institute. Sample of
the population 200 UG students were selected this represent 45.8% of the total population. Random sampling
was used to distribute questionnaires to 200 UG students of various departments out of which 180
questionnaires were dully completed and returned. Out of the 120 questionnaires distributed to male students,
110 questionnaires were duly completed and returned while out of the 80 questionnaires distributed to female
students, 70 were duly completed and returned.

X. RESULT AND DISCUSSIONS
The high percentage of returned from both male and female students could be associated with the interest and
cooperation showed by the management and UG students of National Institute of Ayurveda. In the final stage
the statistical method for analysing collected data was used with the aid of percentage count and table
frequencies.
The sample of population and distribution of the study is given below:
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Table: 1, showing sample for the population undertaken
Gender

No. of questionnaires distributed

No. of questionnaires received

Response rate
(%)

Male

120

110

91

Female

80

70

87

Total

200

180

90

With regards to the analysis of table 1 showing the respondents population, males has the highest number of
population in the undergraduate level with 110 which represent 91% while females are 70 represent 87%

Figure: 1, showing the distribution of respondents according to the departments

Analysis of table 2 shows the distribution of respondents according to their departments. Department of
pathology and department of fundamental principles has the highest number of respondents with 31 each, which
represent the 91% followed by department of paediatrics and physiology with respondents each represent 90%.
Lastly, department of internal medicine and latro-chemistry has 29 respondents each represent 87%

Table: 2, shows students’ awareness of social networking sites
Awareness of social networking sites

Males

Females

Percentage

Yes

110

70

100%

No

0

0

0%

The results indicates that both males and females students are aware of social networking sites 100% aware of
SNS. In view of the above finding, the use of SNS is almost a norm among students.

Figure: 2, shows the types of social networking sites students aware of
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The result of table 4 indicates that all respondents are aware of Facebook with 180 which represent 100%
followed by WhatsApp with 162 respondents represent 90%. YouTube has 92 respondents represent 51% while
other has 62 respondents with 34%.

Table: 3, network connectivity available in the library
Network connectivity available

Males

Females

Percentage

Yes

9

5

7%

No

26

15

22%

Not sure

75

50

69%

The above table indicates that most of the respondents are not sure about the availability of network connectivity
in the library with the total number of 125 respondents which represent 69% while 41 respondents says there is
no network connectivity in the library represent 22%. Only 14 respondents agreed that there is network in the
library is 7%.

Figure: 3, shows the device used for accessing social networking sites

Table 6 shows that majority of the students used their personal smart phone to access social networking sites
with 172 respondents, represent 95%. Laptop was second with 113 respondents represent 62% while personal
computers was third with 42 respondents represent 23% followed by tablets and library computers with only 1%

Figure: 4, the network connectivity used by student to access social networking sites

The above table indicates that 108 males‟ respondents and 66 female‟s respondent which has the total of 174 are
using their personal data to access social networking sites represent 96%. Moreover, institutional network has 28
numbers of respondents represent 15% followed by other, library network has zero respond.
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Tables: 5, the most popular social networking sites

The result of table 8 indicates that Facebook is the most popular social networking sites used by the UG students
with 110 respondents from male and 70 female respondents which represent 100%. WhatsApp was second with
109 male‟s respondents and 65 female respondent, represent 96%, Instagram has 51% while twitter has 37.

Table: 4, frequency of visiting social networking sites
Frequency of visiting social networking sites

Males

Females

Percentage

Daily

105

66

95%

Weekly

5

3

4%

Monthly

0

0

0

Very rarely

0

0

0

The result from the above table indicates that students are visiting social networking sites on daily basis with
number of 100 respondents which represent 95%. Only 4 respondents are visiting social networking sites on
weekly basis. This indicates how important SNS is to student.

Table: 5, indicates purposes for using social networking sites
Purposes for using SNS

Males

Females

Percentage

Education/Studies

100

61

89%

Leisure

30

12

23%

Business

7

2

5%

Interact with friends, family and

105

68

96%

Sharing experience

0

0

0%

Keep up-to-date

8

4

6%

Other

0

0

0

professionals

The above table indicates that 105 males respondents and 68 female respondents used SNS to interact with
family and friends with 96% while education/studies was second with 161 number of respondents from both
males and females with 89%.

Table: 6, shows the place student‟s access social networking sites
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The result of the current study shows that most of the students access social networking sites at home.

Table: 6, shows effectiveness of social networking sites to studies
Effectiveness of SNS to studies

Males

Females

Percentage

Highly effective

21

17

21%

Very effective

89

53

78%

Ineffective

0

0

0

Other

0

0

0

The analysis of the above table shows the effectiveness of social networking sites to studies, very effective has
the highest percentage with 142 number of respondents represent 78% followed by highly effective with 21%.

Table: 7, shows the relevant of information found on social networking sites to studies
Relevant of social networking sites to

Males

Females

Percentage

Highly relevant

18

7

13%

Relevant

90

60

83%

Irrelevant

2

3

2%

Other

0

0

0

studies

The analysis of table 12 shows how relevant social networking sites to students with 150 respondents represent
83% while highly relevant has 13%

Table: 8, shows social networking sites used for class members to share information
social networking sites used to share

Males

Females

Percentage

Yes

110

70

100%

No

0

0

0%

information

The result of the above table shows that the class members used social networking sites to share information.
The UG students used WhatsApp group account to communicate and share relevant information to each other.
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IX. CONCLUSION AND RECOMMENDATION
The present has high response rate both gender wise as well as department wise due to mainly extra efforts of
follow up schedules by the researcher. Almost everybody was aware of the SNS at all level and highly popular
among the students, but the students mainly device used their personal device such as phones and laptops using
mainly personal data subscriptions. Most of the students are unaware of present of network in the institution
library due to their non interest in visits to the library. Moreover, it was observed that Facebook, WhatsApp and
Instagram are the most widely used on daily basis, none of these SNS is consider as resourceful academically.
Therefore, most of the student uses these platforms to share messages, pictures and videos. Finally, despite the
use of SNS on studies related issues but the student spend most of their time chatting with friend and family.
Based on the above findings, the present study conclude that most of the students squander most of their time
busy chatting with friends and family, hardly spend sufficient time on studies and other academic activities.
Consequently, the excessive use of SNS result to more staying at home rather than going to extracurricular
activities which are very important for their health as well as mental state.
In order to minimize the negative effects of the SNS among students, the following recommendations were
made:
1.

Firstly, there is need for balanced timing schedules regarding the use of SNS and other activities by the
students through minimize it excessive usage.

2.

Secondly, there is need for courses within the university curricular that should emphasis on the impact on
both negative and positive effects of SNS.

3.

Finally, there is need for publicity of negative effects of SNS on all forms of advertisement, e.g. radio and
television station, newspapers, billboards and signboards among others.
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ABSTRACT
Today concrete is used in a massive amount for construction work as the construction industry is growing day
by day and so the demand of concrete. The worldwide production of Ordinary Portland cement is increasing at
the rate of 9% annually and is contributing to the 5% to 8% of total production of greenhouse gases. The
environment friendly alternative of the ordinary Portland cement is fly ash based geopolymer concrete. and it
should be studied comprehensively. In this paper comparison of compressive strength between conventional
concrete with different quantities of steel fiber and fly ash based geopolymer concrete with 8M and 16M and
different quantities of steel fiber is done. The main aim of this paper is to compare the compressive strengths of
conventional concrete reinforced with steel fiber and geopolymer concrete reinforced with steel fiber and
normal geopolymer concrete. Test specimens are prepared with size of 150 X 150 X 150mm moulds.

Key Words - Geopolymer, Fly ash, Steel fiber, Compressive strength.
I. INTRODUCTION
The geopolymer concept proposed by Davidovits shows considerable solution for application in concrete
industry as an alternative binder to the conventional cement. Considering it as environmental friendly
alternative, geopolymer technology can reduce carbon-di-oxide emission by cement industries by about 80%.
When the globalisation is considered the demand of concrete is increasing day by day resulting in the high
demand of ordinary Portland cement. On the other hand there is change in climatic condition due to increase in
greenhouse gases in our atmosphere. Cement industry contributes about 5% to 8% of total greenhouse gas
production, so there is need to control this emission of carbon-dioxide by finding a green substitute to ordinary
Portland cement which will help to reduce production of greenhouse gases from cement industries.

II. MATERIALS
2.1 FLY ASH
Fly ash is the waste material obtained as a residue from burning of a coal in furnace or locomotives. We get it in
the powdered form. The colour of fly ash is either grey or blackish grey. It is one of the most abandoned
material on earth. It is one of the main ingredients in creation of geopolymer concrete as it plays an important
role in the geopolymerization process. There are two classes of fly ash class F and class C. Each class of fly ash
has its own unique properties.
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2.2 STEEL FIBER
The steel fiber used in geopolymer concrete has diameter 0.45mm, length of 25mm, it has aspect ratio of 55.55.
Number of steel fibers per kg is 30946.
2.3 ALKALINE LIQUID
The solution of sodium hydroxide and sodium silicate is used as alkaline solution in the present study.
Commercial grade sodium hydroxide in pellets form (97%-100% purity) and sodium silicate solution having
7.5%-8.5% of Na2O, 25%-28% of SiO2, and water of 63.5%-67.5% are used.
2.4 FINE AGGREGATE
Fine aggregate used in tis study is river sand with specific gravity 2.60, fineness modulus of 4035. Size of fine
aggregates used is less than 4.75mm. and it was made sure that it is free from clay and mineral sand.
2.5 COURSE AGGREGATE
The aggregate retained on 4.75mm IS sieves are known as coarse aggregates. 20mm and 12.5 mm size
aggregates are used in this study. Aggregate having specific gravity 2.90, fineness modulus 7.2, water
absorption 8.5%, impact value 9.10% and crushing value of 17.8 are used.

III. LITERATURE REVIEW
S. E. Wallah and B. V. Rangan affirmed that, there is no noteworthy gain in the compressive strength of heat
cured fly ash based geopolymer concrete with age. The fly ash based geopolymer concrete cured at ambient
temperature gains strength with age. The 7th day compressive strength of ambient temperature cured geopolymer
concrete depends upon average temperature during the first week after casting. It is observed that higher the
ambient temperature, better is the compressive strength. [1]
P. K. Jamdade and U. R. Kawade considered the compressive strength of geopolymer concrete by oven curing
method. The geopolymer concrete is cured at different temperatures in the oven i.e.60℃, 90℃ and 120℃. The
results were observed and it was seen that compressive strength increases with increase in curing temperature
and the duration of curing plays an important role for compressive strength of geopolymer concrete. Longer the
curing period, higher the compressive strength as the polymerization process improves with time. [2]
N A Lloyd and B V Rangan has conducted study on fly ash based geopolymer concrete to be aware of effects
of basic factors influencing properties of geopolymer concrete. The results were used to propose simple method
for design of geopolymer concrete. This study is conducted for various short term and long term properties of
the geopolymer concrete. The results of the tests conducted on large scale reinforced geopolymer concrete can
be used for manufacturing of precast concrete products that will be helping infrastructure expansion. [3]
Yasir Sofi and Iftekar Gull studied different properties of fly ash based geopolymer concrete. The M20 grade
geopolymer was formed by nominal mix of 1:1.5:3 (fly ash: fine aggregates: coarse aggregates) by changing
ratio of alkaline liquid to fly ash from 0.3 to 0.45. The compressive strength test, tensile strength test and
flexural strength test were conducted on the fly ash based geopolymer concrete. The parameters that affect
compressive strength, flexural strength and tensile strength were analyzed and proved experimentally. It was
seen that increase in ratio of alkaline liquid to fly ash decreases strength of fly ash based geopolymer concrete.
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Also it was concluded that flyash based geopolymer concrete possess good compressive strength and have good
durability distinctiveness. [4]

IV. METHODOLOGY
4.1 Mixture Proportion
The mixture proportion to make M20 grade fly ash based geopolymer concrete reinforced with steel fibers is
done by nominal mix of 1:1.5:3( same as conventional concrete) . Steel fiber is added in percentage of weight of
fly ash. For the conventional concrete of M20 grade nominal mix design is used and percentage of steel fibers is
varied considering weight of cement.

4.2 Preparation of Alkaline solution
in this research paper the strength of fly ash based geopolymer concrete is examined for mixex of 8 molarity and
16 molarity. The molecular weight of Sodium Hydroxide is 40. Hence to prepare 8 molar solution 320 g of
sodium hydroxide pellets are weighed and dissolved in 1liter distilled water to make sodium hydroxide solution.
Same procedure is followed to prepare 16 molar sodium hydroxide solutions.

4.3 VI.III Mixing
All materials were collected. While mixing, weigh batching is done. Fly ash is collected and weighed; coarse
aggregates and fine aggregates are batched differently. Steel fiber is collected and weighed as per requirement.
The dry mixing of all ingredients is done for 3 minutes. After dry mixing the alkaline solutions and steel fibers
are added and wet mixing is done for 4 Minutes. This prepared concrete is poured in the moulds and proper
tamping is done by tamping rod to avoid honeycombing.

V. RESULTS AND DISCUSSION
5.1 Test specimen
Test specimens for compressive strength were made wit h cubes of 150 X150X150mm cast iron steel moulds.
For each mix proportion three cubes were cast. The curing period for 8M and 16M geopolymer concrete with
varying amount of steel fibres was 6hrs at 90℃ by oven curing and the conventional concrete was cured for 28
days.
Table 1. Details of test specimen
Sr.No

TYPE OF CONCRETE

MOLARITY

% OF STEEL FIBER

NO. OF SPECIMEN

1

Geopolymer

8M

0.50%

3

2

Geopolymer

8M

1%

3

3

Geopolymer

8M

1.50%

3

4

Geopolymer

8M

2%

3

5

Geopolymer

16M

0.50%

3

6

Geopolymer

16M

1%

3
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7

Geopolymer

16M

1.50%

3

8

Geopolymer

16M

2%

3

9

Geopolymer

8M

0%

9

10

Geopolymer

16M

0%

9

11

Conventional

0.50%

3

12

Conventional

1%

3

13

Conventional

1.50%

3

14

Conventional

2%

3

Total

54

5.2 Compressive strength test
Different values of compressive strengths for 8M geopolymer concrete reinforced with steel fibre, 16 M
geopolymer concrete reinforced with steel fibre and conventional concrete reinforced with steel fibre are given
bellow in following tables.
Table 2. Compressive strength of 8M GPC

SR.NO. % OF STEEL FIBRE COMPRESSIVE STRENGTH
1
0
15.9
2
0.5
18.1
3
1
26.17
4
1.5
23.4
Table3. Compressive strength of 16M GPC

SR.NO. % OF STEEL FIBRE COMPRESSIVE STRENGTH
1
0
18.54
2
0.5
19.13
3
1
33.57
4
1.5
28.7
5
2
34.8

Table5. Compressive strength of conventional concrete

SR.NO. % OF STEEL FIBRE COMPRESSIVE STRENGTH
1
0
20.37
2
0.5
19.13
3
1
23.2
4
1.5
26.18
5
2
30.32
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Fig 1. Comparison of compressive strength with varying conditions

VI.

CONCLUSION

Based on experimental investigation following conclusions are made1. The compressive strength for fly ash based geopolymer concrete varies with the concentration of sodium
hydroxide solution that is Molarity of the sodium hydroxide solution.
2. The compressive strength for fly ash based geopolymer concrete is gained in very less curing time compared
to conventional concrete.
3. Percentage of steel fibers plays a vital role to increase compressive strength of fly ash based geopolymer
concrete reinforced with steel fiber.
4. Fly ash based geopolymer concrete reinforced with fly ash can replace the conventional concrete for the
precast products where curing conditions can be maintained.

VII. FUTURE SCOPE
The overall study from above shows that there is scope to use fly ash based geopolymer concrete
replacing conventional concrete, as the time needed for curing is very less which will definitely help
to maintain economy, also this will help to reduce environmental pollution. The total water consumed
for curing of concrete will be reduced by using this technology.
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ABSTRACT
Introduced Fixed point theorem is define new concept of F-contraction mapping and which generalizes the
Banach Space contraction principle, we present some new fixed point results for F-expanding mappings,
especially on a complete G-metric space.

Keywords: Fixed Point F-Contraction Map, F-Expanding Map, G-Metric Space

1 INTRODUCTION
Let (X,d)(X,d) be a metric space. A mapping T:X→X is said to be expanding if
∀x,y∈X

d(Tx,Ty) ≥ λd(x,y),whereλ>1.

The condition λ>1 is important, the function T:R→R defined by Tx=x+ex satisfies the condition |Tx−Ty| ≥
|x−y| for all x,y∈R, and T has no fixed point.
For an expanding map, the following result is well known.

Theorem 1.1
Let (X,d)(X,d) be a complete metric space, and let T:X→X be surjective and expanding. Then T is bijective and
has a unique fixed point.
It follows from the Banach contraction principle and the following very simple observation .

Lemma 1.2
If T:X→X is surjective, then there exists a mapping T∗:X→X such that T∘T∗ is the identity map on X.

Proof
For any point x∈X, let yx∈X be any point such that Tyx= x. Let T∗x=yx for all x∈X Then (T∘T∗)(x)=T(T∗x) for
all x∈X

.

In the present paper, we introduce a new type of expanding mappings .

Definition 1.3
Let Ғ be the family of all function F:(0,+∞)→R such that
(F1): F is strictly increasing, i.e., for all α,β∈(0,+∞), if α< β, then F(α)<F(β);
(F2): for each sequence {αn} ⊂ (0,+∞) , the following holds:
if and only if
(F3): there exists k∈(0,1) such that
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Definition 1.4
Let (X,d) be a metric space. A mapping T:X→X is called F-expanding if there exist F∈F and t > 0 such that for
all x,y∈X,
d(x,y)>0 ⇒ F(d(Tx,Ty)) ≥ F(d(x ,y)) + t.

(2)

When we consider in (2) the different types of the mapping F∈FF∈F, then we obtain a variety of expanding
mappings.

Example 1.5
Let F1(α)=lnα .It is clear that F1F1 satisfies (F1), (F2), (F3) for any k∈(0,1). Each mapping T:X→X satisfying
(2) is an F1-expanding map such that
d(Tx,Ty) ≥ etd(x,y) for all x,y ∈X, .
It is clear that for x,y ∈X such that x=y, the inequality d(Tx,Ty) ≥ etd(x,y) also holds.

Example 1.6
If F2(α)=ln α+α, α>0, then F1 satisfies (F1), (F2) and (F3), and condition (2) is of the form
d(Tx,Ty)ed(Tx,Ty)−d(x,y) ≥ etd(x,y) for all x,y∈X..

Example 1.7
Consider F3(α)=ln(α2+α), α>0. F3 satisfies (F1), (F2) and (F3), and for F3-expanding T, the following condition
holds:

≥etd(x,y) for all x ,y ∈ X.

d(Tx,Ty).

Example 1.8
Consider F4(α)=arctan(− ), α>0α>0. F4 satisfies (F1), (F2) and (F3), and for F4-expanding T, the following
condition holds:

d(Tx,Ty) ≥

d(x,y) for some 0 < t <

Here, we have obtained a special type of nonlinear expanding map

d(Tx,Ty)

≥ φ (d(x,y))d(x,y).

Other functions belonging to F are, for example, F(α)=ln(α ), n∈ , , α > 0;
n

F(α)=ln(arctan α), α > 0.
Now we recall the following.

Definition 1.9
Let (X,d) be a metric space. A mapping T:X→X is an F-contraction on X if there exist F∈F and t > 0 such that
for all x, y ∈ X,
d(Tx,Ty)>0 ⇒ t + F(d(Tx,Ty)) ≤ F(d(x,y))..

(3)

For such mappings, Wardowski [1] proved the following theorem.
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Theorem 1.10
Let (X,d) be a complete metric space and T:X→X be an F-contraction. Then T has a unique fixed point u ∈ X
and for every x∈X, a sequence {xn = Tnx} is convergent to u.

II THE RESULT
In this section, we give some fixed point theorem for F-expanding maps.
Theorem 2.1
Let (X,d) be a complete metric space and T:X→X be surjective and F-expanding. Then T has a unique fixed
point.
Proof
From Lemma 1.2, there exists a mapping T∗:X→X such that T∘T is the identity mapping on X.
Let x,y ∈ X be arbitrary points such that x≠y, and let z=T∗x and w=T∗y (obviously, z≠w).
By using (2) applied to z and w, we have
F(d(Tz,Tw))

F(d(z,w)) + t.

Since Tz=T(T∗x) = x and Tw=T(T∗y)=y, then
F(d(x,y))

F(d(T∗x,T∗y)) + t,

so T∗:X→X is an F-contraction. By Theorem 1.10, T∗ has a unique fixed point u∈X. In particular, u is also a
fixed point of T because T∗u = u implies that Tu=T(T∗u) = u.
Let us observe that T has at most one fixed point. If u,v ∈X and Tu=u≠v, then we would get the contradiction
F(d(Tu,Tv))

F(d(u,v)) + t,

0=F(d(Tu,Tv)) - F(d(u,v)) ≥ t > 0,
so the fixed point of T is unique.

Remark 2.2
If T is not surjective, the previous result is false. For example, let X=[0,∞) endowed with the metric d(x,y) =
|x−y| for all x,y ∈ X , and let T:X→X be defined by Tx=2x + 1 for all x ∈ X Then T satisfies the condition
d(Tx,Ty) ≥ 2d(x,y) for all x,y ∈ X and T is fixed point free.

III APPLICATIONS TO G-METRIC SPACES
In 2006 Mustafa and Sims (see [2] and the references therein) introduced the notion of a G-metric space and
investigated the topology of such spaces. The G-metric space is as follows.

Definition 3.1
Let X be a nonempty set. A function G:X×X×X→[0,∞) satisfying the following axioms:
(G1)

G(x,y,z) = 0 if x=y=z,

(G2)

G(x,x,y) > 0 for all x, y ∈X with x ≠ y,

(G3)

G(x,x,y) ≤ G(x,y,z) for all x,y,z∈X with z ≠ y,

(G4)

G(x,y,z) ≤ G(x,z,y) = G(y,z,x)= (symmetry in all three variables),
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(G5)

G(x,y,z) ≤ G(x,a,a) + G(a,y,z) for all x, y ,z ,a ∈ X,

is called a G-metric on X, and the pair (X,G) is called a G-metric space.
Recently, Samet et al. [3] observed that some fixed point theorems in the context of G-metric spaces can be
concluded from existence results in the setting of quasi-metric spaces. Especially, the following theorem is a
simple consequence of Theorem 1.10.

Theorem 3.2
Let(X,G) be a complete G-metric space, and let T:X→X satisfy one of the following conditions:
(a )T is an F-contraction of type I on a G-metric space X, i.e., there exist
F∈ F and t>0t>0 such that for all x,y ∈ X,
G(Tx,Ty,Ty) > 0 ⇒ t + F(G(Tx,Ty,Ty)) ≤ F(G(x,y,y));

(4)

(b )T is an F-contraction of type II on a G-metric space X, i.e., ther exist F∈F
and t>0 such that for all x, y, z ∈X,
G(Tx,Ty,Tz) > 0 ⇒ t + F(G(Tx,Ty,Tz)) ≤ F(G(x,y,z)).

(5)
n

Then T has a unique fixed point u∈X, and for any x∈X , a sequence { xn=T x }

is G-convergent to u.

The previous ideas lead also to analogous fixed point theorems for F-expanding mappings on G-metric spaces.

Definition 3.3
A mapping T:X→X from a G-metric space (X,G) into itself is said to be
1.

(a ) F-expanding of type I on a G-metric space X if there exist F∈ F and t > 0 such that for all x, y ∈ X,

G(x,y,y)>0 ⇒ F(G(Tx,Ty,Ty)) ≥ F(G(x,y,y)) + t ;

(6)

(b )F-expanding of type II on a G-metric space X if there exist F ∈ F and t > 0 such that for all x,y,z ∈ X,
G(x,y,z)>0 ⇒ F(G(Tx,Ty,Tz)) ≥ F(G(x,y,z)) + t..

(7)

Theorem 3.4
Let (X,G) be a complete G-metric space and T:X→X be a surjective and F-expanding mapping of type I(or type
II). Then T has a unique fixed point.
Proof
Let T be an F-expanding mapping of type I. From Lemma 1.2, there exists a mapping T*: X→X such
that ToT* is the identity mapping on X. Let x,y∈X be arbitrary points such that x≠y and let ξ=T*x and η=T*y.
Obviously, ξ ≠ η , and G(ξ,η,η) > 0. By using (6) applied to ξ and η, we have
F(G(Tξ,Tη,Tη)) ≥ F(G(ξ,η,η)) + t.
Since Tξ=T(T*x) = x and Tη=T(T*y) = y, then
F(G(x,y,y)) ≥ F(G(T*x,T*y,T*y)) + t,,
so T* is an F-contraction of type I on a G-metric space (X,G). Theorem 3.2 guarantees that T* has a unique
fixed point u ∈ X. The point u is also a fixed point of T because Tu=T(T*u)=u.
Now, we prove the uniqueness of the fixed point. Assume that v is another fixed point of T different from u: Tu
= u≠v = Tv. This means G(u,v,v) > 0, so by (6)
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0 < t ≤ F(G(Tu,Tv,Tv)) − F(G(u,v,v))=0,,
which is a contradiction, and hence u=v.
For F-expanding mappings of type II, it is necessary to take z = y and apply the proof for F-expanding
mappings of type I.

As a corollary of Theorem 3.4, taking F1∈ F, see Examples 1.5, we obtain the following.

Corollary 3.5[2], Corollary 9.1.4Let (X,G) be a complete G-metric space and T:X→X be surjective, and
let there exist λ > 1 such that
G(Tx,Ty,Ty) ≥ λG(x,y,y) for all x, y ∈ X,
or
G(Tx,Ty,Tz) ≥ λG(x,y,z)for all x ,y, z ∈ X.
Then T has a unique fixed point.

Remark 3.6 If T is not surjective, the previous results are false.Consider X=(−∞,−1]∪[1,∞) endowed with
the G metric G(x,y,z)= |x−y| +| x−z| + |y−z| for all x, y ,z ∈ X and the mapping T: X→X defined by Tx= −2x.
Then

G(Tx, Ty, Tz)

≥ 2G(x,y,z) for all x, y , z ∈ X and T has no fixed point.

Now, we will improve some results contained in the book [2]. We will use the following observation: if T:X→X
is a subjective mapping, based on each x0∈ X, there exists a sequence {xn} such that Txn+1=xn for all n ≥ 0
Generally, a sequence {xn} verifying the above condition is not necessarily unique.

Theorem 3.7
Let (X,G) be a complete G-metric space, and let T:X→X be a surjective mapping. Suppose that there exist
F∈F and t > 0 such that for all x,y ∈ X,
G(x,Tx,y)>0 ⇒ F(G(Tx,T2x,Ty)) ≥ F(G(x,Tx,y)) + t.

(8)

Then T has a unique fixed point.
Proof
Let x0 ∈ X be arbitrary. Since T is surjective, there exists x1∈ X such that Tx1 = x0 . By continuing this
process, we can find a sequence {xn=Txn+1} for all n=0,1,2,……. If there exists n0 ∈N U{0} such that xn0=xn0+1 ,
then xn0+1 is a fixed point of T.
Now assume that xn≠xn+1 for all n ≥ 1. Then G(xn+1,xn,xn) > 0 for all n ≥ 1, and from (8) with x =
xn+1 and y=xn, we have, for all n ≥ 1,
F(G(xn,xn−1,xn−1)) = F(G(Txn+1,T2xn+1,Txn))
≥ F(G(xn+1,Txn+1,xn)) + t = F(G(xn+1,xn,xn)) + t,
and hence
t + F(G(xn+1,xn,xn)) ≤ F(G(xn, xn−1, xn−1)).

(9).

Using (9), the following holds for every n ≥ 1:
F(G(xn+1,xn,xn)) ≤ F(G(xn,xn−1,xn−1)) − t
≤ F(G(xn−1,xn−2,xn−2)) − 2t ≤ ---- ≤ F(G(x1,x0,x0)) − nt.

(10)

From (10) we obtain
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which together with (F2) gives
(11)
From (F3) there exists k∈ (0,1) such that
F(G(xn+1,xn,xn))k

0

(12)

By (10), the following holds for all n ≥ 1:
[G(xn+1,xn,xn)]kF(G(xn+1,xn,xn)) − [G(xn+1,xn,xn)]k F(G(x1,x0,x0))
≤ [G(xn+1,xn,xn)]k(F(G(x1,x0,x0)) − nt)
− [G(xn+1,xn,xn)]kF(G(x1,x0,x0))= − [G(xn+1,xn,xn)]k . nt

(13)

Letting n→∞ in (13) and using (11), (12), we obtain
[G(xn+1,xn,xn)]k .n=0

. (14)

Now, let us observe that from (14) there exists n1 ≥ 1 such that
[G(xn+1,xn,xn)]k .n ≤ 1 for all n ≥ n1.
Consequently, we have
G(xn+1,xn,xn) ≤

all n ≥ n1..

converges, for any ε > 0, there exists n2 ≥ 1 such that

Since the series

< ε In order to show that {xn} is a Cauchy sequence, we consider m > n > max{n1,n2}. From [2],
Lemma 3.1.2(4), we get
≤

G(xn+1,xn,xn)
≤

≤

≤ ε.

Therefore by [2], Lemma 3.2.2 and axiom (G4) {xn} is a Cauchy in a G-metric space (X,G).From the
completeness of (X,G), there exists u ∈ X such that {xn}→u As T is surjective, there exists w ∈ X such
that u=Tw. From (8) with x = xn+1 and y=w, we have, for all n ≤ 1,
F(G(xn+1,xn,u) = F(G(Txn+1,T2xn+1,Tw))
≥ F(G(xn+1,Txn+1,w)) + t = F(G(xn+1,xn,w)) + t,
and hence
F(G(xn+1,xn,u) > F(G(xn+1,xn,w))

(15)

By (F1) from (15), we have
G (xn+1,xn,u) > G(xn+1,xn,w) for all n ≥ 1

(16)

Using the fact that the function G is continuous on each variable ([2], Theorem 3.2.2), taking the limit
as n→∞ in the above inequality, we get
G(u,u,w) = F(G (xn,xn+1,u)) =0,,
that is, u= w. Then u is a fixed point of T because u = Tw =Tu.
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To prove uniqueness, suppose that u,v ∈ X are two fixed points. If Tu=u≠v =Tv, then G(u,u,v) > 0 So, by (8),
F(G(u,u,v)) =F(G(Tu,T2u,Tv))
≥ F(G(u,Tu,v)) + t =F(G(u,u,v)) + t,
which is a contradiction, because t > 0. Hence, u=v .
Taking F1∈ F, see Example 1.5, we obtain the following.

Corollary 3.8 [2], Theorem 9.1.2 Let (X,G)(X,G) be a complete G-metric space and T:X→X be a
surjective mapping. Suppose that there exists λ>1 such that
G(Tx,T2x,Ty) ≥ λG(x,Tx,y)f or allx ,y ∈ X..
Then T has a unique fixed point.
Next result does not guarantee the uniqueness of the fixed point.

Theorem 3.9
Let (X,G)(X,G) be a complete G-metric space, and let T:X→X be a surjective mapping. Suppose that there
existF ∈ f and t > 0 such that for all x,y ∈ X ,
G(x,Tx,T2x) > 0 ⇒ F(G(Tx,Ty,T2y))

≥

F(G(x,Tx,T2x)) + t.

(17)

Then T has a fixed point.
Proof
Let x0 ∈X be arbitrary. Since T is surjective, there exists x1∈X such that x0=Tx1. By continuing this process,
we can find a sequence {xn=Txn+1} for all n ≥ 0. If there exists n0 ≥ 0 such that xn0=xn0+1, then xn0+1 is a
fixed point of T.
Now, assume that xn≠xn+1 for all n ≥ 0 . From (17) with x=xn+1 and y=xn,
we have G(xn+1,Txn+1,T2xn+1) = G(xn+1,xn,xn−1) > 0 and
F(G(xn,xn−1,xn−2))=F(G(Txn+1,Txn,T2xn))
F(G(xn+1,Txn+1,T2xn+1)) + t = F(G(xn+1,xn,xn−1)) + t,
and hence
F(G(xn+1,xn,xn−1)) ≤ F(G(xn,xn−1,xn−2)) − t
≤ F(G(xn−1,xn−2,xn−3)) − 2t
≤ F(G(x2,x1,x0)) − (n−1)t.

(18)

From (18), we obtain

which together with (F2) gives

Mimicking the proof of Theorem 3.7, we obtain

and consequently, there exists n1 ≥ 1 such that
G(xn+1,xn,xn−1) ≤

for all n >n1
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converges, for any ε > 0, there exists n2 ≥ 1 such that

Since the series

. In order to

show that {xn} is a Cauchy sequence, we consider m>n>max{n1,n2}. From [2], Lemma 3.1.2(4) and axioms
(G3), (G4), we get
G(xm,xn,xn)

≤

Therefore, by [2], Lemma 3.2.2, {xn}{xn} is a Cauchy in a G-metric space (X,G). From the completeness
of (X,G), there exists u

X such that {xn}→u. As T is surjective, there exists w ∈ X such that u=Tw. From

(17) with x=w and y=xn+1, we have
F(G(u,xn,xn−1)) =F(G(Tw,Txn+1,T2xn+1)) ≥ F(G(w,Tw,T2w)) + t ,
so
F(G(w,Tw,T2w)) ≤ F(G(u,xn,xn−1)) - t < F(G(u,xn,xn−1))
Using (F1), we have
G(w,Tw,T2w) < G(u,xn,xn−1)for all n ≥ 1.
Using the fact that the function G is continuous on each variable ([2], Theorem 3.2.2), taking the limit
as n→∞n→∞ in the above inequality, we get
G(w,Tw,T2w)=

G(u,xn,xn−1) = 0

that is, w=Tw=T2w. Hence, u=Tu.
Taking F1∈ F, see Examples 1.5, we obtain the following.

IV CONCLUSION
Theorme:- Let (X,G)(X,G) be a complete G-metric space and T:X→X be a surjective mapping. Suppose that
there exists λ > 1 such that
G(Tx,Ty,T2y) ≥ λG(x,Tx,T2x) for all x, y ∈ X..
Then T has, a fixed point.with F –Expanding Mapping .

REFERENCES
1.

Wardowski, D: Fixed points of a new type of contractive mappings in complete metric spaces. Fixed Point
Theory Appl.2012, Article ID 94 (2012)

2.

Agarwal, RP, Karapinar, E, O’Regan, D, Roldán-López-de-Hierro, AF: Fixed Point Theory in Metric Type
Spaces. Springer, Switzerland (2015)

3.

Samet, B, Vetro, C, Vetro, F: Remarks on G-metric spaces. Int. J. Anal. 2013, Article ID 917158 (2013)

4.

R. P. AGARWAL and D. O’REGAN, Difference equations in abstract spaces, J. Austral. Math. Soc. Ser.
A, 64 (1998), 277–284.

5.

J. BANAS and K. GOEBEL, Measures of noncompactness in Banach spaces, Marcel Dekker, 1980

235 | P a g e

6.

Hussain, N, Al-Mezel, S, Salimi, P: Fixed points for ψ-graphic contractions with application to integral
equations. Abstr. Appl. Anal. 2013, Article ID 575869 (2013)

7.

Dhage, BC: A fixed point theorem for multi-valued mappings in ordered Banach spaces with applications I.
Nonlinear Anal. Forum 10(1), 105-126 (2005)

8.

Yogesh Kumar : continuation methods for contractive and non expansive mapping (function),j. Ijarse09,sept2016 ,2319-8354

236 | P a g e

DESIGN AND FABRICATION OF A SOLAR SPRAYER
S.Charvani1, K.Sowmya2, M.Malathi3, P.Rajani4, K.Saibaba5
1,2,3,4,5

Department of H&S, Institute of Aeronautical Engineering, Hyderabad (India)

ABSTRACT
In agriculture sector, spraying of pesticides is an important task to protect the crops from insects for obtaining
high yield. However, farmers have been mainly using traditional conventional techniques like hand operated
and fuel operated sprayer system for spraying pesticides. Fuel is expensive and in many places fuel may not be
available. If hand operated spray systems are used, the labor productivity decreases and the efficiency will be
low. The use of solar energy system is an alternate solution for these limitations.
Hence, a solar powered agricultural pesticide sprayer is designed and fabricated. The system was designed and
fabricated by considering parameters like desired spraying capacity, low weight, low cost, user-friendly nature,
high operating time and for faster coverage of area. Thus, the solar sprayer was fabricated to be a value for
money product in the agricultural sector. For designing the prototype, the conventional sprayer system was
studied to understand the mechanism for spraying process. Mathematical models were developed after adopting
suitable assumptions for calculation of power of the motor required for spraying a known quantity of fluid. The
parts required for the system were selected by solving for known input values and considering their availability
in market. The system was fabricated and arrangements were made on the system to make is portable and to
allow the user to carry it on his back while in operation. The system was fabricated according to the design
parameters and field tested according to the standard test conditions.
Key points: Batter, DC pump, nozzle, solar sprayer, solar panel.

I. INTRODUCTION
A sprayer is a mechanical device used to spray the liquid like herbicides, pesticides, fungicides and fertilizers
to the crops in order to avoid any pest and control the unwanted plant species. Sprayer provides optimum
utilization of pesticides or any liquid with minimum efforts. In Indian farms generally two types of spray
pumps are used for spraying, they are hand operated spray pump and fuel operated spray pump, out of which
hand operated spray pumps are most popular. To kill the pests and insects pesticides, fertilizers are sprayed
either manually or by using sprayers. Earlier, the pesticides and fertilizers were sprinkled manually, but they
will result in harmful effects on farmers. In order to overcome this problem, different spraying techniques have
been developed. These sprayers consist of different mechanisms and the cost of equipment is generally high. A
solar operated sprayer is easy to handle and maintenance free, hence is affordable to the farmers. Therefore a
solar operated sprayer is designed and fabricated.
This system can be operated using solar energy or electrical energy. The solar energy is converted into
electrical energy and is stored in a storage battery. The main advantages of the present system are the running
cost reduces to minimum and consume less time.
Solar energy from the sun is harvested on the solar panel. The panel is made up of photovoltaic cells, which
converts photon energy to electric energy. These cells are made up of silicon semiconductor. Solar panel is
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used to generate electric energy and charge the battery. The charged battery is used to operate a DC pump for
spraying the pesticides.

II. FABRICATION OF SOLAR SPRAYER
Solar operated pesticide sprayer is fabricated to meet the demands of farmers such as reduced maintenance cost,
shortage of electricity and fuel. The main parts of solar operated pesticide sprayer consist of Solar panel, DC
Pump, Battery, Chemical tank, Nozzle, Spray gun etc.

2.1 Working principle
The system consists of Solar panel, charging unit, battery, pump and sprayer. The solar panel delivers an output
in the order of 12 volts and 20 Watts power to the charging unit. The charging unit is used to strengthen the
signal from the solar panel. The charging unit delivers the signal which charges the battery. According to the
charged unit, the pump operates, such that the sprayer works. Here fertilizer can be stored in tank. When the
sun rays are falling on the solar panel electricity will be generated through the solar cells and stored in the
battery. By the electric power in the battery the pump operates and therefore fertilizers from the tank is
sprayed out through the sprayers. The layout of solar sprayer is shown in fig.1. There is no maintenance cost
and operating cost as it is using solar energy and no pollution problem. Its working principle is very easy and
it is economical for the farmers, which has one more advantage that it can also generate power that power is
saved in the battery and it can be used for both for spraying and well as to light in the houses when there is no
current supply.

Fig.1: Layout of Solar pesticide sprayer
2.2 Block diagram
The block diagram of solar spray system is shown in Fig.2. It consists of five units namely: solar panel, charge
controller, electrical circuit, pump, nozzle discharge. The details of each unit are described below.

Fig.2: Block diagram of spraying system

238 | P a g e

In solar energy mode, solar energy obtained by the sun is converted into electrical energy using solar panel by
photovoltaic effect. The output of energy conversion was used to charge a deep cycle battery. The number of
times a battery can be discharged is known as its life cycle. For solar applications, a battery should be capable
of being discharged in several times. In such cases a deep cycle battery is used. In this work a lead-acid
accumulator serves the purpose. The lead-acid battery has the properties such as high current availability,
contact voltage, longer life and more ability to charge as compare to conventional batteries.
The output of battery is connected to a DC pump through protection circuit. The DC pump is selected because
of the advantages such as less in noise, longer in life, maintenance free, motor speed can be varied in the larger
extent by varying the supply voltage and is self-lubricated. Pump is used to suck the spraying liquid from the
sprayer tank and spray it through nozzle. The sprayer consists of sprayer tank and sprayer pipe. The sprayer
tank is made up of plastic or fiber material in order to reduce the weight of the tank. The capacity of the tank is
16 liters and connected to the sprayer pipe with adjustable nozzle. By adjusting the nozzle the output of flow
can be controlled. The whole unit can be carried conveniently at the back of human body with the help of
shoulder straps. The supporting base of entire unit needs to be strong and light in weight.

III. MATERIALS AND METHODOLOGY
It is observed that as the rating of solar panel increases, weight increases but the time for charging the battery
decreases when solar panel is operating at its maximum rating. Thus, by considering weight and charging time
as the criteria, 20W rating solar panel was selected for fabricated solar system. The PV module is shown in
Fig.3.
Table 1: Comparison of Solar Panels by Power Rating
S.No

Solar Panel

I=P/V (A)

T=Ah/I

Weight

Rating (W)

(V=12 volts)

(hr)

(kg)

1

6

6/12 = 0.5

8/0.5 = 16

0.6

2

8

8/12 = 0.667

8/0.667 = 12

0.8

3

10

10/12 = 0.83

8/0.83 = 9.63

1.2

4

15

15/12 = 1.25

8/1.25 = 6.4

1.5

5

20

20/12 = 1.67

8/1.67 = 4.79

2.0

6

30

30/12 = 2.5

8/2.5 = 3.2

3.6

7

40

40/12 = 3.33

8/3.33 = 2.402

5

3.1 Specifications of Equipment
The equipment details are mentioned in this section and the equipments are pesticide tank, DC motor, DC
battery, nozzle type, solar panel.
3.1.1 Liquid Storage Tank
Tank capacity =16 ltrs.
Material = PVC
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3.1.2 DC Motor
DC motor is used to lift the pesticide from tank and delivers to spray gun. DC motors has following
specifications.
Model name: KF-2203
Voltage = 12 volts DC
Maximum current = 1.8 A
Maximum Pressure = 0.45 MPa
Liquid discharge = 2.9 lit/min
Speed = 0-6,000 rpm
3.1.3 DC Battery
Model name: Sealed lead acid battery 6DFM8.
Weight= 2.5 kg
Capacity = 12 volts, 8 Ah
Charging current = 2.4 A (Max)
Standby use: 13.5 V - 13.8 V
Cyclic use: 14.5 V - 14.9 V
3.1.4 Nozzle
Nozzle discharge rate is 2.9 lit/min.
3.2 Solar panel
Table 2: Characteristics of Solar panel
Model
Nominal power (Pmax)
Maximum voltage at Pmax, (Vmp)
Maximum current at Pmax, (Imp)
Open circuit voltage, (Voc)

ASL-S 2012
Electrical Characteristics
20 W
18 V
1.111 A
21.6 DC

Short Circuit Current, (Isc)
Nominal Operating cell temperature
Temperature coefficient- power

1.244 A
47˚C ± 2°C
0.00157%/˚C

Standard Test Condition

Irradiance of 1000W/m²,

Primary Packing Box Dimension (LWH)

Module temperature at 25° C
500 x 22 x 340 mm

Weight of Individual Module

2.0 kg

Type of Solar Cell
Number of Cells /Cell Size
Arrangement of Cells
Frame
Front Glass
Type of Junction Box

Cell Characteristics
Poly Crystalline, 156x156mm±0.5mm
36 / 22 x 156 mm
18 x 2
Anodized Aluminum alloy
3.2mm Tempered and Textured glass
2 Terminal Polycarbonate
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Fig.3: Photo voltaic module dimensions

IV. CALCULATIONS AND RESULTS
4.1 Selection of Spray Pump
According to spraying capacity, the spray pump is selected.
Type: Centrifugal Pump.
Liquid Discharge = 2.9 lit/min.
Speed= 3600 rpm.
Power=3.5 W
4.2 Selection of Battery
According to pump operating power, battery is selected.
Type : Lead acid battery.
Voltage=12 V
Current=8 A
When the circuit is short then, Voltage =12 V, Current = 2.4 A
Power = Voltage x Current = 12 x 2.4= 28.8 W
4.3 Selection of solar panel
According to battery output power, solar panel is selected.
Power = 20 W
Dimensions: 500 mm x 22 mm x 340 mm
Weight =2.0 kg
Open Circuit Voltage =21.6 V
Short Circuit Current =1.318 A
Operating Current =1.176 A
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4.4 Current produced by panel and charging time of the battery(i) The current produced by the solar
panel (I) was calculated by knowing the maximum power (P) of the solar panel and the voltage rating (V) of
the battery that is given by
I = P/V
Therefore, I = 20/12 = 1.66 A
(ii). Charging time (T) was computed by taking the ratio rating of battery in ampere hour (Ah) to the total
current supplied by the solar panel.
T = (battery rating in ampere hour) / (total current consumed by the solar panel)
Therefore, T = 8 / 1.66 = 4.79 hr
4.5 Power Conversion Efficiency of the Panel
The solar cell power conversion efficiency can be calculated by using the relation,

Where, Pin = Incident Solar radiation x Area of the Solar Cell= Ir x A
Performance parameters are under Standard test conditions at irradiance of 1000 W/m²
= 1000 (W/m2) x 22 x 156 x 10-6 (m2) x 36= 123.552 W
The output power (Pout) = V x I= 17 x 1.176= 19.992 W
Ƞ = output power / input power
Ƞ = 19.992/123.552= 16.18 %
This is the power conversion efficiency of the solar panel.

4.6 Operating system of the solar panel
Charging can be done using a solar banal. Battery can be charged continuously by attaching the banal on the
sprayers. Without panel on the sprayers, discharge can be done for a minimum period of 4 to 5 hours. By
changing the battery, discharge can be continued for further more hours. During Rainy Season charging can
be done by electrical devices.
The proposed system was tested with AC charging as well as solar charging. From the study it was found that
the time required for charging the battery of 12V, 8Ah is 5 hours. The fully charged battery approximately
spray 5-6 acres of land. It was also found that, if the battery is fully charged in a day it can be used to
spray 200 liters of fertilizer. The initial cost of the proposed system is little more but the running cost of the
system is very less. The developed system used for spraying the fertilizer, pesticides, fungicides.
The fabricated solar operated sprayer is shown in Fig.4. The solar panel is attached to spray pump in such a
way that, it come exactly on the tank. Based on experiments, it is found that charged solar pump sprays can
used during day time between 9 AM to 5 PM. All the tests are successfully carried out at the same time. Fully
charged solar spray pump works for 7-8 hrs continuously and at the same time it will be charged. Hence this
modern model is more effective and eco-friendly than hand operated and fuel operated spray pump.
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Fig.4: Fabricated solar pesticide sprayer

V. CONCLUSIONS
The main findings of the designed and fabricated solar sprayer are:
1. The prepared solar operated sprayer is environment friendly and cost efficient.
2. The prepared solar operated sprayer can be used largely in agriculture field effectively.
3. The prepared solar pesticide sprayer is the best option to farmer who economically challenged and facing
electrical problems like load shedding etc.
4. It does not create air pollution and noise.
5. It does not require fuel hence it is a zero fuel operated equipment.
6. It can use in municipality for killing insects and mosquitoes.
7. It is maintenance free device.
8. It is easy to operate and portable.
The solar operated sprayer will help the farmers of those remote areas of country where fuel is not available
easily. They can perform their regular work as well as saves fuel up to large extent. At the same time they can
do their pesticide spraying work with very less environment pollution.
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