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ABSTRACT  
Magnetron sputtering is the very efficient and fast way to grow various films. Changing the operating parameters 

(pressure and substrate temperature) film morphology and physical properties can be changed. Pattern grown on 

substrate also modify the film growth as shown using the case of ripple patterned substrate. Significantly biasing 

the substrate leads to re-sputtering of the film. With this fact in mind, we decided to determine the variation of 

anisotropic strain in Normal and Ripple Pattern Substrate, deposited titanium on silicon wafer, to study the 

surface morphology and growth of the titanium and also to evaluate the Crystallite size and strain using 

Williamson’s Hall method.  
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I.  INTRODUCTION  
 

Titanium, “the space age metal”, is the chemical element with atomic number 22 and symbol Ti. It is a transition 

metal with silver color. Titanium was first identified as a metallic element after the Titans, the powerful sons of 

earth in Greek mythology [1]. The element Ti is the ninth most abundant metal in the planet and fourth most 

abundant structural metal after aluminum, iron and magnesium. It is also found in almost all living things, 

rocks, water bodies, and soils. Because of its great affinity for oxygen and nitrogen, pure titanium had not been 

produced in a commercial process until the late 1930's. The production of sponge titanium already reached more 

than 100,000 tons annually in the early 1980's, and still increased steadily [2]. 

It has highest strength-to-weight ratio of any metal. It is as strong as steel, but 45% lighter. Its cost is 1.3 times 

that of stainless steel. Its modulus is 55% of steel. Titanium is exceptionally corrosion resistant; this feature 

often exceeds that of stainless steel in most environments, including human body. It is joinable (this may be 

achieved by means of fusion bonding, brazing, adhesives, diffusion bonding and fasteners). 

Titanium has two elemental crystal structures [3]. One is body centered- cubic structure (BCC), and the other is 

close packed hexagonal structure (HCP) which is shown in Figure 1.1&1.2. 
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Figure 1.1     Figures 1.2 

Y.L. Jeyachandran et al [16]: found that Titanium (Ti) thin films were deposited by dc magnetron sputtering at 

conventional conditions with different cathode power. Nishat Arshi et al [17]: reported that the deposition of 

titanium nitride (TiN) film on silicon (100) substrate using DC magnetron sputtering technique. Vipin Chawla et 

al [18]: demonstrated that Magnetron sputtered Ti thin films deposited on glass substrates under varying 

deposition parameters were characterized by X-Ray Diffraction, Scanning Electron Microscopy and Atomic 

Force Microscopy. There are only few studies reporting on pattern formation on Silicon surfaces Xe+ 

bombardment but using Ar+ bombardment with magnetron sputtering is less. The investigation by Andreas et al 

[19] on X-ray scattering and diffraction from ion beam induced ripples in crystalline silicon shows that the use 

of different ion species compared to Ar+ increases the possibility to produce samples with different parameters 

(e.g. ripple periods, amorphous layer thickness and height of the amplitude).  With this fact in mind, we decided 

to determine the variation of anisotropic strain in Normal and Ripple Pattern Substrate, deposited titanium on 

silicon wafer, to study the surface morphology and growth of the titanium and also to evaluate the Crystallite 

size and strain using Williamson’s Hall method. 
 

II. EXPERIMENTAL METHODS 
 

Magnetrons are now-a-days widely used for sputter thin film depositions on metals, ceramics as well as 

polymers.  Magnetron sputtering is one of the best ways to develop a fast thin film of the required material.  

Depending on the requirement, various types of magnetron systems are available. But the present study is 

focused to study Planar Magnetron sputtering system.  The performance of a magnetron depends on the 

magnetic field profile, pressure and the other plasma conditions.  Most large area coaters in use today employ 

planar magnetrons for sputter deposition. The current–voltage characteristics of planar magnetrons are found to 

follow the relation  

               I = k vn                                                      (1) 

where k is a constant and n is an exponent in the range 3–15 [8, 9]. It is obvious  that the B-field profile plays an 

essential role in the performance of planar magnetrons. 
 

2.1 Preparation of Normal Substrate 
The Silicon samples are synthesized commercially outside.   Preparation of Normal substrate is proceeds as 

follows:  Clean and dirt free normal Silicon (substrate), amount-2, were kept on the sample holder of the planar 

DC Magnetron Sputtering System with the shutter in closed position above the sample holder.  System was 

closed by tightening the face lid with the help of screws in order to prevent any type of leakage.  Vacuum was 

generated inside the chamber with the help of vacuum pumps and cooling was also provided to pumps by means 

of water.  If cooling was not provided our sample may get oiled and the whole system gets damaged. The 

pressure was checked with the help of gauges attached within the system. After 2 to 3 hours, when adequate 

pressure was being arrived, i.e. when pressure reaches to 5-6 x 10-5 mbar, argon gas was introduced inside the 
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chamber and flow was controlled with the help of inlet valve until the pressure fluctuations stops and it becomes 

steady at 3x 10-3 mbar. After maintenance of pressure, DC power was switched on by slowly increasing the 

voltage from 500V to 550V, where the purple colored plasma of argon gas can be visualized from the glass 

window of chamber.   

As soon as plasma is generated, the sputtering process of the negative target i.e. titanium starts its deposition. 

Shutter above the sample holder was opened to expose the sputtering of plasma on the silicon substrate and the 

time was noted with the help of stop watch. The sputtered target atoms ejected by argon ions settles on substrate 

(Silicon) and forms an atomic layer of titanium. After completion of 14 minutes, the DC supply was immediately 

turned off to stop the sputtering process as it starts forming thick film of titanium if deposited more.  After 1hour 

i.e. after venting the vacuum, the system face lid was opened and the deposition of thin films on silicon sample 

were picked from the sample holder without disturbing its surface with the help of tweezers and were packed in a 

suitable plastic container and labeled.   

The silicon samples were taken for further characterization. Thus Normal Silicon substrate is prepared. Following 

are the basic parameters which were set during magnetron sputtering process: Base pressure – 5.7 x 10-5 mbar, 

Operated pressure     – 3 x 10-3 mbar, Voltage – 550V, Current – 0.90 Ampere, Time of deposition – 14 minutes.  

        
Titanium target                  Silicon substrate 

Figure 2.1                     Figure 2.2 
 

2.2 Preparation of Ripple Patterned Substrate 
Preparation of Ripple patterned substrate is as discussed below: The periodic ripple templates are produced by ion 

beam irradiation from a Kaufman type ion source with 500 eV Ar+ of Si (100) substrate at an angle of 67o with 

respect to the surface normal. The initial rms roughness of the Si surface is below 0.1 nm. The Si sample is 

maintained at a constant temperature of 15oC and a working pressure of 2x10-4 mbar Ar is present during the 

irradiation. In the present work we have used post annealing after deposition to grow spherical shape 

nanoparticles. Results were characterized mainly by non-contact AFM for surface topography of the ripple 

patterned templates. Nanoparticles were characterized using SEM and their localized Plasmon resonance was 

observed using spectroscopic ellipsometry in reflection mode.   

Native-oxide-covered rippled nanostructures on Si(001) were grown at the Helmholtz-Zentrum Dresden-

Rossendorf using a procedure that has been described in detail elsewhere [1]. Briefly, rippled structures with 

nanoscale periodicity ranging from-20 to-50 nm, and -0.8 to -1.5 nm amplitude, measured by AFM, were 

prepared by irradiating native-oxide-covered Si(001) substrates at room temperature with a collimated beam of 

500 eV Arians’ aligned with the <100> azimuth and at an angle of 67o with respect to the surface normal. 

Fluences in the range -1016 to -1019 ions cm-2 were used. The error in the periodicity was estimated as -15% 

from the power spectral density of the AFM images. With the same basic parameters and the procedure said 

above the patterned substrate is prepared and it is shown below. In ripple patterned substrate, two directions are 

chosen, one parallel and one perpendicular.  
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Cross-Sectional Transmission Electron                      Prepared Ripple Patterned  

Microscopy Image Of Rippled Si (001).          Substrate. 

              Figure 2.3                                                             Figure 2.4 
 

III. CHARACTERIZATION TECHNIQUES 
 

A titanium film which has been prepared on Silicon wafers on Normal and Ripple Pattern substrate are 

explained and reported in the following steps.   
 

3.1 X-ray Diffraction Analysis 
Powder diffraction (XRD) is a technique used to characterize the crystallographic structure, crystallite size 

(grain size), and preferred orientation in polycrystalline or powdered solid samples. Powder diffraction is 

commonly used to identify unknown substances by comparing diffraction data against a database maintained by 

the International Centre for Diffraction Data. It may also be used to characterize heterogeneous solid mixtures to 

determine relative abundance of crystalline compounds and when coupled with lattice refinement techniques, 

such as Rietveld refinement, can provide structural information on unknown materials. Powder diffraction is 

also a common method for determining strains in crystalline materials. The effect of finite crystallite sizes is 

seen as a broadening of the peaks in an X-ray diffraction as is explained by the Scherer Equation. There are two 

methods used to calculate strain namely  

(1) Sin2ψ method 

(2) Williamson's Hall technique 

Among the two methods, Williamson's Hall technique is discussed in detail. 
 

3.2 Procedure for Calculation of Crystallite Size and Slope 
Based on the XRD spectra shown above we are calculating crystallite size and developed strain in the film for 

various parameters.  For this purpose we have used Williamson’s Hall method. 

The pure sample broadening contains both strain and size broadening and is simply the sum of crystallite size 

and strain given by 

B size+strain = kλ/<L>vol  CosθB  +   η tanθ   ----(2) 

 The final form of the equation is given by  

B size+strain CosθB = kλ/<L>vol +   η sinθ    ---- (3) 
The above equation is in the form of 

y = c + mx           ---- (4) 

where, m- is the slope, c - is the intercept 

From the Graph of B Cos θ vs. Sin θ one can find out the value of slope η. Once the value of η is known then B 

strain can be determined and also <L> vol. 
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In W-H method first we need to identify the peaks of the Ti film and then broadening (FWHM) of these peaks is 

calculated by fitting a Gaussian in the origin software. Table below summarizes these values in the case of 

normal substrate. To find Slope η we have to analyze the observed titanium peaks with help of tabular column. 

We can get the values of 2θ with its corresponding <hkl> values from the XRD spectra.  By selecting the data 

points from the graph for different 2θ values we can analyze the peak by single fit.  After analyzing we get the 

value of FWHM.   

Plotting B Cos θ in the y axis and Sin θ in the x axis we can get the value of slope as shown in the fig. 3.1.  If 

slope is known we can find the crystallite size as shown in the following way. 
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Fig.3.1: Graph of B Cos θ vs. Sin θ for Strain and Crystallite Size Calculation. 

As an example graph of B Cos θ vs. Sin θ using the XRD spectra of titanium film grown at Normal substrate is 

shown below. The graph Bstrain Cos θ vs. Sin θ is fitted linearly with the help of origin software.  The fitted line 

shown below takes nearest distance with all the points.  Since the FWHM is generally smaller than the Integral 

breadth (certainly for Lorentzian peaks) one would expect the average size will be larger and that is indeed the 

result. 

Table [3]: Showing Calculation of B strain Cos θ from the Observed XRD Spectra is  

Shown Below. 

 

From the graph we can find the crystallite size by knowing the value of 'a'. 

Since,   a= kλ/<L>vol  
 We can calculate,  

 <L>vol = kλ/a  

We know  k = 0.9, λ = 1.54 Ao, a = 0.375 then 

   <L>vol    =   0.9 X 1.54 X 10-10 m / 0.375   

   <L>vol   =   38.60nm 

hkl values of 

identified peaks 

of Ti 

2θ values of the 

identified peaks 
θ 

FWHM (B strain) 

of the identified 

peaks 

Cos θ Sin θ 
B strain Cos 

θ 

100 35.175 17.587 0.5637 0.9532 0.3021 0.5373 

101 40.175 20.087 0.0204 0.9391 0.3434 0.0192 

110 62.925 31.462 0.0282 0.8529 0.5219 0.0240 
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The value of slope and crystallite size for different parameters are already shown in table [2] and table[3].  The 

as deposited Titanium  thin film grown  on normal substrate is compared with ripple pattern substrate as well as 

for different parameters, the graph  of Strain vs. Samples and Crystallite Size vs. Samples are shown in fig. 3.2 

(a-b). 
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Fig. 3.2: (A) Graph of Strain                         Fig.3.2: (B) Graph of Crystallite 

 For Various Samples                                            Size For Samples 
From the above graph one can see that the as deposited titanium thin film grown on Normal Silicon substrate 

with thickness of 500 nm using sputtering have negative slope in both parallel as well as perpendicular direction 

with approximately same value.  This shows that the titanium film on Normal Silicon used for the work has no 

anisotropy.  Since there is no anisotropy in Normal silicon substrate we showed only one value in the graph.  

Based on that value we compared all the other parameters. 

When we compare the Normal substrate with the Ripple patterned substrate in both perpendicular and parallel 

direction.  It is observed that the strain is released with higher positive value as depicted in the table shown in [1, 

2]. 

It is observed that crystallite size increases drastically in the parallel direction as compared to perpendicular 

direction and normal substrate.   

From the above two comparison we can say that there is anisotropy in the Ripple patterned substrate due to the 

periodic ripple templates in the substrate.  It is also clear from the SEM analysis that, the deposited titanium thin 

film on Normal substrate has condensed structure, whereas in Ripple patterned substrate the very clear columnar 

growth structure is observed. 

  

 

 

 

 

 

  

Fig. 3.3 SEM analysis of Normal and Ripple Pattern Substrate 
The film grown on Normal substrate is compared with the film grown at annealed substrate.  It is clear from the 

table and the figure that the strain is released from the normal one to the annealed one. As the strain releases 

Thick 338nm Thick 194nm 
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crystallite size is reduced.  Thus substrate temperature helps to enhance mobility of the adatoms in the film 

surface. 

Finally, the film grown on Normal substrate is compared with the film biased at various voltages.  From the 

table we can see as the substrate is biased at -200v, the strain is compressed more which leads to reduce in 

crystallite size and biasing at -50v has less effect with the strain.  Thus we can say biasing the substrate will help 

to improve the quality of the film. 
 

3.3 Scanning Electron Microscope 
 

The Scanning electron microscope (SEM) is a type of electron microscope that images the sample surface by 

scanning it with a high-energy beam of electrons in a raster scan pattern.  The electrons interact with the atoms 

that make up the sample producing signals that contain information about the sample’s surface topography, 

composition and other properties such as electrical conductivity 
 

IV. RESULTS AND DISCUSSION 

4.1 XRD Analysis 
X-ray diffraction pattern of the titanium thin films grown on various substrate and experimental parameters is 

discussed below. At first comparison of all the XRD spectra taken at various angle of incidence is shown and 

then at a given angle comparison of films grown at various parameters is presented. 

4.1.1 Xrd Spectra of Normal Substrate Taken at Various Angles of Incidence 

XRD spectra at 0.5o, 1o and 2o, respectively are shown in the fig. 4.1 (a-c) for the 500 nm Ti film grown at 

Normal substrate. One can clearly see a large difference in the intensity of three XRD spectra. At 1o we are able 

to detect most of the diffraction peaks corresponding to pure Titanium. Corresponding identified orientations are 

also shown in the XRD spectra. Therefore in all other measurements we have considered angle of incidence as 

1o.  The peaks are identified using a standard JCPDS software (ICDS#44-1294), which confirm the presence of 

Titanium. The preferred orientations in the titanium films are (100), (002), (101), (110) and (103) as observed in 

all the XRD spectra taken at various angle mentioned above.  Along with titanium peaks, <hkl> planes of 

Silicon oxide like (433), (434) and (513) are also observed.  Step scan and time per scans chosen for this study 

were 0.05o and 1.5s, respectively. At these parameters we have observed slightly noisy XRD spectra as shown in 

figure 4.1(a1).  Therefore using Origin graph, we have analyzed the spectra and performed smoothing of all of 

our XRD data files. The spectra after smoothing is shown in fig. 4.1(a2), we can clearly observed the peaks in 

the smoothen spectra. Therefore, we have only shown the smoothed spectra in rest of the discussion shown 

below.  

                     
Fig. 4.1: (a) Intensity Vs 2θ Graph Measure at Angle of 0.5o in the Case of Ti Film Grown at 

Normal Si Substrate. 
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(B-C) Intensity Vs 2θ Graph Measure at Angle of 1o & 2o in the Case of Ti Film Grown at 

Normal Si Substrate.   
4.1.2 Xrd Spectra of Ripple Patterned Substrate Taken at Various Angles of Incidence 

XRD spectra of Ti film grown at Ripple patterned substrate for various angles of incidence 0.5o; 1o and 2o, 

respectively is shown in the fig.4.2 (a-c). We have used different azimuthal directions like parallel and 

perpendicular to the ripple for the same incidence angles to study the anisotropy induced by ripple patterned 

substrate in crystallographic orientation, crystallite size and in thin film strain. The same procedure as 

mentioned in section above was repeated to identify various Ti peaks.  XRD spectra shown in fig. 4.2 (a-c) are 

corresponding to XRD measurement performed perpendicular to the ripple direction. More detail discussion 

about XRD spectra in parallel direction is shown. 

In the ripple patterned substrate we also observe some new peaks around 50.59o and 43.47o with <hkl > values 

(422) and (433). These are corresponding to tungsten and iron. The reason for the same is lies the way we 

produce ripple pattern substrate. Since ion beam not only sputter Si but also sputter sample holder therefore little 

amount of SS made sample holder also deposited on the sample give the presence of iron. Similarly tungsten 

wire used in the Kaufnmann ion source is the source of Tungsten found in our samples. Detail description of the 

sample preparation of ripple patterned substrate is shown in experimental methods. 

               
Fig 4.2: (A-B) Intensity Vs 2θ Graph Measure at Angle of 0.5o &1o in the Case of Ti Film Grown  

at Ripple Patterned Si Substrate 

                
(C) Intensity vs 2θ Graph Measure at Angle of 2o in the Case of Ti Film Grown at Ripple 

Patterned Si Substrate.                        
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Based on the discussion shown in section 5.1 and 5.2 we concluded that 1o angle of incidence is appropriate for 

our measurement as at this angle we are able to resolve most of the peaks observed both in Normal and in ripple 

patterned substrate.  

4.1.3 Comparison of Xrd Spectra of Ti Film Grown on Normal and Ripple Patterned Substrate 

The XRD spectra of titanium film grown on Normal substrate is compared with the Ripple patterned substrate as 

shown in fig 5.3(a-c). The graph of titanium grown on Normal substrate with its corresponding <hkl> values is 

shown in fig. 4.3(a).  The peak with (100) plane has maximum intensity rather than all other peaks, where as in 

ripple pattern substrate maximum intensity is along (101) both along and perpendicular direction. This indicates 

that growth mechanism is different in the ripple patterned substrate compare to ripple pattern substrate.   

           

 
Fig 4.3: (a-c) Comparison of XRD Spectra of Normal and Ripple Patterned Substrate 

Based on the XRD spectra the Williamson-Hall method is described and we have calculated the crystallite size 

and developed strain in the case of all the samples prepared for this study. Procedure for calculating crystallite 

size and strain is described below in detail but calculated values are summarized in table-2, 3 below. In both the 

direction of Normal substrate there is no change in the crystallite size and strain.  This shows that there is no 

anisotropy in Normal substrate. But in case of Ripple patterned substrate we can see a large difference in the 

crystallite size and strain which shows that there is anisotropy.   The variation of crystallite size and strain are 

shown in table [1] and [2] respectively for different parameters. 
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Table [1]: Table Showing Parameters                                    Table [2]: Table Showing Parameters  

                       vs. Slope                                                                          vs. Crystallite Size 
The crystallite size of deposited Ti thin film for different parameters are shown in table [3] and the crystallite 

size lies in the range of (8 to 172 nm) thus, synthesized Ti thin film is nanostructured. 
 

4.2 SEM Analysis 
Surface morphology studies of Ti on Silicon substrate using SEM (LEO – 1430VP) for different parameters are 

shown in fig 4.4 (a-b).  

Surface morphology study of Ti on silicon substrate using SEM image shown in figure 4.4 (a) shows that the 

film has inhomogeneous growth.  The size of growth lies in the range of around 350 nm.  The surface of the 

specimen appears to be dense and displays pretty silver colour.  The growth of the film can be seen clearly from 

the image shown inside.  The growth of Normal substrate is compared with ripple patterned substrate. We can 

clearly see the size of growth is larger in Normal substrate than any other.  The table [2] also shows that the 

crystallite size is larger with negative slope.   

 
Fig 4.4 (A) SEM Image Showing Growth of Ti on Si in Normal Substrate 

Surface morphology study of Ti on Ripple patterned substrate using SEM image shown in figure 4.4 (b) shows 

that the film has columnar growth.  The size of growth lies in the range of around 200 nm. The growth of the 

film can be seen clearly from the inside of the image shown.   

The strain with positive slope decreases the crystallite size and the film adheres well to the substrate. It is clearly 

understood that for the same Silicon substrate keeping the base pressure , operating pressure, power and 

deposition time constant in Ripple patterned substrate the strain is released from negative to positive slope 

Parameters Slope 

(η) 

Normal substrate -1.6287 

Pattern substrate (perpendicular 

direction) 

3.7181 

Pattern substrate (parallel 

direction) 

-0.3105 

Annealed at 500oc 1.8437 

Annealed at 300oc 1.5787 

Biased at -200v -7.1464 

Biased at -50v 0.7060 

Parameters Crystallite 

size (nm) 

Normal substrate 38 

Pattern substrate 

(perpendicular direction) 

18 

Pattern substrate (parallel 

direction) 

172 

Annealed at 500oc 24 

Annealed at 300oc 30 

Biased at -200v 8 

Biased at -50v 25 
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values which tells us that the film gets well adhere to substrate and improves the quality of the film as compared 

to normal substrate. 

 
Fig 4.4(B) SEM Image Showing Growth of Ti on Si in Ripple Pattern Substrate 

 

V. CONCLUSION  
 

Magnetron sputtering is the very efficient and fast way to grow various films. Changing the operating parameters 

(pressure and substrate temperature) film morphology and physical properties can be changed. Pattern grown on 

substrate also modify the film growth as shown using the case of ripple patterned substrate. Significantly biasing 

the substrate leads to re-sputtering of the film.  As a result thinner film was observed at a given parameter. 

Annealing of substrate improves crystallographic orientation.  The film was observed in the XRD spectra. 

Williamson-Hall method can be used to calculate strain and the crystallite size with the help of XRD spectra. We 

have observed anisotropy both in crystallite size and strain in the Ti film grown on Ripple patterned substrate. 
 

VI. FUTURE SCOPE 
 

Strain calculations for the annealed film grown at ripple patterned substrate. Strain calculations for biasing the 

film grown at Ripple patterned substrate. Cross-sectional of HR-SEM of the film grown on Ripple patterned 

substrate. XRD spectra measurements in the case of multiple azimuthal angles to know more detail about the 

anisotropy strain of the film grown on patterned substrate. To calculate strain using sin2ψ method for the 

comparison of Williamson’s Hall method. Atomic Force Microscopy of the film grown on Ripple patterned 

substrate performing the AFM on the ripple patterned substrate, after deposition also we want to observe whether 

the ripple patterned substrate is present. 
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ABSTRACT  
In this paper, we proposes an optimal path planning method for the mobile anchors used in the localization 

scheme presented by Ssu et al. Here a single mobile anchor is used to enable the sensor nodes to construct two 

chords of a communication circle of which they form the centre point, and the intersection of the perpendicular 

bisectors of these two chords is then calculated in order to pinpoint the sensor position. However, the mobile 

anchor moves randomly through the sensing field (i.e., in accordance with the Random Waypoint model), and 

thus it is possible that some of the sensor nodes cannot be localized. Therefore, the path planning scheme 

proposed in this study is specifically designed to both minimize the localization error of the individual sensor 

nodes and to maximize the number of sensor nodes which can determine their locations Later this path planning 

algorithm is adjusted so that it suits most of the effective localization algorithms. The performance of the 

proposed scheme is to be evaluated through a series of simulations with the ns-2 network simulator 
 

Keywords: Beacon, NAM, Localization, Mobile Anchor, PPL, TCL, WSN 
 

I. INTRODUCTİON  
1.1 Algorithm Description 
We describe the Path Planning Based Localization (PPL) [1] with regard to single mobile anchor in WSN 

environment. This algorithm is typically a range based distributed algorithm. The Node Localization problem is 

viewed as finding the positional information i.e. spatial coordinates of all the nodes over a region of interest in a 

network. Localization becomes very critical when there is an uncertainty about the position of the nodes. 

Location information of a node lays the foundation [1] for all other applications such as routing, topology 

control, reporting the origin of events, coverage, node life-time control and target tracking. Node localization 

was initially done by adding Global Positioning System(GPS) to the nodes but it is quite unfortunate that adding 

GPS to all the nodes in a WSN environment leads to the following demerits:- (i) Cost factor increases. (ii) GPS 

cannot work in indoor environments or during the obstacles such as Line of Sight(LOS) obstructing the GPS 

satellites.(iii) GPS consumes more power thereby decreasing the battery power of individual nodes and hence 

reducing the life time of nodes in a sensor network.  
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In order to overcome these demerits, Node localization was done by configuring few nodes as reference nodes 

either manually or using GPS in order to determine the location of the remaining unlocalized nodes in the 

network. Basically there are three set of nodes namely anchor nodes, unlocalized nodes and localized nodes. The 

first set of sensor nodes whose positions are known i.e. reference nodes are termed as anchor (or) beacon (or) 

location aware nodes [2]. 

 

1.2 Node Configuration Setting 
The sensor nodes are designed and configured dynamically, designed to employ across the network, the nodes 

are set according to the X, Y, Z dimension, which the nodes have the direct transmission range to all other 

nodes. 

 

1.3 Localization algorithm 
In the localization scheme, a single mobile anchor node moves randomly through the sensing field broadcasting 

periodic beacon messages containing its current coordinates. it is assumed that the communication range over 

which a sensor node can detect broadcasts from the mobile anchor node is bounded by a circle and the sensor 

node is located at the center of this circle. As the anchor node moves through the sensing field, it broadcasts its 

coordinates periodically, and each sensor node chooses appropriate locations of the anchor node (called beacon 

points) to form chords of its communication range. 

 

1.4 Mobile Anchor Path Planning Scheme 
If three beacon points are obtained on the communication circle of a sensor node, it follows that the mobile 

anchor node must pass through the circle on at least two occasions. The distance between two successive 

vertical segments of the anchor trajectory (i.e. the resolution of the anchor trajectory) is specified as R−X, where 

R is the communication radius of the mobile anchor node and X is set in the range As a result, the mobile anchor 

node will pass through the circle more than three times 

 

1.5 NAM file Network Animator File (path.nam) 

When a simulation is finished, NS produces one or more text-based output files that contain detailed simulation 

data, i.e path.nam if specified to do so in the input Tcl (or more specifically, OTcl) script. The data can be used 

for simulation analysis (two simulation result analysis examples are presented in later sections) or as an input to 

a graphical simulation display tool called Network Animator (NAM). NAM has a nice graphical user interface 

similar to that of a CD player (play, fast forward, rewind, pause and so on), and also has a display speed 

controller. Furthermore, it can graphically present information such as throughput and number of packet drops at 

each link, although the graphical information cannot be used for accurate simulation analysis 

 

1.6 Location Details (location anchor) 
Another text based file is generated after end of simulation which gives the desired location of all nodes. Like 

Source, Neighbor, SX-Pos, SY-Pos, Distance (d) 
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II. EXECUTİON STEP 
1. Install VMware Workstation on PC which already installed 64 bit Windows 7.  

2. Run VMware Workstation as a administrator  

3. Open & Login pre installed Fedora machine.  

 

 
4. Open Terminal window and run the TCL file by giving the path where your TCL script is save. And enter. 

 
5. Run Nam file ( nam path.nam) and you will get network animator window. 
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6. Play network animator file and you will get the following result 

 

III. RESULT 
 

We propose an optimal path planning method for the mobile anchors used in the localization scheme presented 

by Ssu et al. Here a single mobile anchor is used to enable the sensor nodes to construct two chords of a 

communication circle of which they form the center point, and the intersection of the perpendicular bisectors of 

these two chords is then calculated in order to pinpoint the sensor position. However, the mobile anchor moves 

randomly through the sensing field (i.e., in accordance with the Random Waypoint model), and thus it is 

possible that some of the sensor nodes cannot be localized. Therefore, the path planning scheme proposed in this 

study is specifically designed to both minimize the localization error of the individual sensor nodes and to 

maximize the number of sensor nodes which can determine their locations 

We use the NS-2 simulator for examining our desired results we get following output. 

1. After run the TCL script (path.tcl) & path.nam NAM file in terminal by command we get fig 1. In witch 

The mobile anchor node is moving. 

 
Fig1. Movement of Mobile Anchor Node 

2. In fig 2 Mobile Anchor Node moving & Changes it’s Position. 
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Fig2. Mobile Anchor Node Changes its Position. 

3. In fig 3 we will see the Mobile Anchor Node broadcast Beacon points and all nodes with there beacon points 

in red color.  In fig 4 All Nodes with Beacon points and X-Y points 

 
Fig3. Mobile Anchor Node with Beacon points 

 
Fig4. All Nodes with Beacon points and X-Y points 

4. In fig  5 we will see the localization scheme details with the help of location details file which shows Source,  

Neighbor, SX-Pos. SY-Pos & Distance (d).  



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                        ISBN: 978-81-931039-3-7 

18 | P a g e  
 

 
Fig 5. Location-anchor file 

 

IV. CONCLUSION 
 

After simulating the Localization Scheme with Single Mobile Anchor Node localization technique on Network 

Simulator (version 2.32) widely known as NS2 , a scalable discrete-event driven simulation tool.  

Building high performance WSN network systems requires an understanding of the behavior of sensor network 

and what makes them fast or slow. In addition to the performance analysis, we have also evaluated the proposed 

technique in measuring, evaluating, and understanding system performance. The final but most important step in 

our experiment is to analyze the output from the simulation. After the simulation we obtain animation which 

shows the movement of single mobile anchor node along with the snake type dynamic movement and various 

beacon points. With the help of that we will identify the location of all nodes finally the location details file 

generated which contains the Source, Neighbor, SX-Pos, SY-Pos, Distance (d). 
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ABSTRACT 
 In this paper study on performance of supercharging process on SI & CI engine and application of 

supercharger. In this paper made to determine whether the mechanical action of a high speed supercharger 

improves engine performance. Most passenger automobiles are overpowered and probably 80 per cent of such 

vehicles operate at less than 55 kmph for 90 per cent of the time. Passenger car requires from 12 to 15 hp, but 

the engine carried is capable of developing from 50 to 55 hp. The result is that the car is operated for the 

greater part of the time at one-third to one-quarter throttle opening. Full power is needed only for accelerating 

and hill-climbing during the remainder of the time the excess weight of the engine and other parts must be 

carried at a loss of efficiency. That smaller engine can be used advantageously when equipped with 

supercharger, the supercharger being used only when excess power is required. 
 

Keywords: SI & CI Engines, Performance, Supercharger, Supercharged Engine 
 

I. INTRODUCTION 
The power output of an engine depends upon the amount of air indicated per unit time, the degree of utilization 

of the air and the thermal efficiency of the engine. The amount of air inducted per unit time can be increased by 

increasing the engine speed or by increasing the density of air at intake. The increasing the engine speed calls 

for rigid and robust engine as the inertia loads increase. The engine friction and bearing loads also increase and 

the volumetric efficiency decreases when the speed is increased. The method of increasing the inlet air density, 

called supercharging, is usually employed to increase the power output of the engine. This is done by 

supplying air at a pressure higher than the pressure at which the engine naturally aspirates air from the 

atmosphere by using a pressure boosting device called a supercharger. 
The power output can also be increased by increasing the thermal efficiency of the engine, say, by increasing the 

compression ratio. However, this increases the maximum cylinder pressure. The rate of increase of maximum 

cylinder pressure is less than rate of increase of break mean effective pressure in case of supercharged engine. 

This means that for a given maximum cylinder pressure more power can be obtained by increasing the 

compression ratio. The rate of increase of maximum temperature is also low in case of supercharging. This 

results in lower thermal loads. [1] 
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II. OBJECTS OF SUPERCHARGING 
 

The increase in the amount of air inducted per unit time by supercharging is obtained mainly to burn a greater 

amount of fuel in a given engine and thus increase its power output. The objects of supercharging include one or 

more of the following:-[1] 

1. To increase the power output for a given weight and bulk of the engine. This is important for aircraft, 

marine and automotive engines where weight and space are important.  

2. To compensate for the loss of power due to altitude. This mainly related to aircraft engine which lose power 

at an approximate rate of one per cent 100 meters altitude. This is also relevant for other engines which are 

used at high altitude.  
 

III. EEMODYNAMIC CYCLE WITH SUPERCHARGING 
Fig (1) shows p-v diagram for an ideal Otto-cycle supercharged engine. The pressure p1 represents the 

supercharging pressure and p5 is the exhaust pressure. Area 8-6-7-0-1-8 represents the work done by the 

supercharger (mechanically driven) in supplying air at a pressure p1 while the area 1-2-3-4-1 is the output of the 

engine. 

 
Fig(1) P-V Diagram for an Ideal Otto Cycle Supercharged Engine 

Area 0-1-6-7-0 represents the gain in work during the gas exchange process due to supercharging. Thus a part of 

the supercharger work is recovered. However  the area 1-6-8-1 cannot be recovered and represents a loss of 

work. This loss of work causes the ideal thermal efficiency to the supercharged engine to decrease with an 

increase in supercharging pressure.[2]   

Fig(2)  shows the different between the p-v diagram of an unsupercharged and supercharged engine. Two 

important differences are:- 

(i) Increase in pressure over the unsupercharged cycle. 

(ii) The pumping loop of a supercharged engine is positive instead of negative. Hence to get the net ip the power 

represents by pumping loop is to be added instead of being subtracted.  

 
(a) Naturally aspirated engine       (b) Supercharged engine 

Fig(2) Difference between the p-v diagram of naturally aspirated and supercharged engine 
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The gain in the output of a supercharged engine is mainly due to increase in the amount of air inducted for the 

same swept volume. An additional amount of air is also inducted due to compression of residual volume to a 

higher pressure. Supercharging also results in an increase in mechanical efficiency, and in better gas-exchange 

process. An engine should be designed from the start as a supercharged engine to obtain optimum performance 

with the desired life.[2] 
 

IV. SUPERCHARGIN OF SPARK-IGNITION ENGINE 
 

As far as spark-ignition engines are concerned, supercharging is employed only for aircraft and racing car 

engine. This is because the increase in supercharging pressure increases the tendency to detonate and pre-ignite. 

Apart from increasing the volumetric efficiency of the engine supercharging results in increase in the intake.  

temperature of the engine. Increased intake pressure and temperature reduces ignition delay and increase flame 

speed. Both these effect result in a greater tendency to detonate or pre-ignite. For this reason, the supercharged 

petrol engines employ lower compression ratio. The use of lower compression ratio and increase heat losses due 

to higher value of specific heats and dissociation losses at higher temperature results in lower thermal efficiency 

for such engines. Thus supercharged petrol engine have a greater fuel consumption than naturally aspirated 

engines. 

Fig(3)  shows that performance of a supercharged petrol engine for different speeds. Knocking can be controlled 

in highly supercharged engine by injection of water in the combustion chamber. However, large amount of 

liquid needed for this purpose becomes prohibitive. Another alternative is to use intercooling of the charge 

before it is fed to the engine.[3] 

 

 

 

 

 

 

 

 

 

 

 

 

Fig(3) Effect of supercharging on a petrol engine 
  

V. SUPERCHARGING OF CI ENGINES 
 

Unlike SI engine supercharging does not results in any combustion problem, rather it improve combustion, in a 

diesel engine. Increase in pressure and temperature of the intake air reduces ignition delay and hence the rate of 

pressure rise resulting in a better, quieter and smoother combustion. This improvement in combustion allows a 

poor quality fuel to be used in a diesel engine and it is also not sensitive to the type of fuel used. The increase in 
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intake air temperature reduces volumetric and thermal efficiency but the increase in the density due to pressure 

compensates for this and intercooling is not necessary except for highly supercharged engine. 

However, mechanical and thermal loading increases with an increases in supercharging. But this increase in 

mechanical and thermal loading is only moderate because of the use of lower compression ratios and the effect 

of cooling due to increased valve overlap of the supercharged engine. It is possible to use lower fuel-air ratios in 

a supercharged engine as the increase in fuel flow is less than the increase in air flow. This results in lower 

temperature over the full engine cycle and reduced smoke from the engine. Low fuel-air ratio and high 

expansion ratio results in lower exhaust temperature. This results in increased life of the exhaust valve. 

If an unsupercharged engine is supercharged it will increase the reliability and durability of the engine due to 

smoother combustion and lower exhaust temperature. The degree of supercharging is limited by the thermal and 

mechanical load on the engine and strongly depends on the type of supercharged used and the design of the 

engine.[3] 
 

VI. EFFECT OF SUPERCHARGING ON PERFORMANCE OF THE ENGINE 
 

Power output – The power output of a supercharged engine is higher than its naturally aspirate counterpart due 

to the following reasons:- 

1. The amount of air inducted per cycle for a given swept volume is increased. 

2. The mechanical efficiency is slightly improved. 

3. During the gas exchange process some of the work done on the supercharger is recovered. 

4. Supercharging results in better scavenging and reduced exhaust gas temperature in the engine. The reduced 

residual gas fraction helps in better combustion and reduced temperature improve volumetric efficiency.[4] 

Fig(4) shows the effect of supercharging ratio on power output and overall efficiency of an engine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig(4) Effect of supercharging ratio on power and efficiency 
 

Mechanical efficiency:- An increase in the supercharging pressure increases the gas load and hence large 

bearing areas and heavier components are needed. This increase the frictional forces. However, the increase in 

temperature is much more than increase in frictional forces. Typical values are 11% and 7.5% increase in 
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frictional forces for petrol and diesel engines as compared to 40% increase in temperature for 60% 

supercharging. Thus the mechanical efficiency of supercharged engine are slightly better than the naturally 

aspirated engine. Fig(5) shows the mechanical efficiencies obtained for a six cylinder compression-ignition 

Cummins supercharged engines.[4] 

 

 

 

 

 

 

 

 

Fig(5) Mechanical efficiency of a supercharged Cummins CI engine 
 Fuel consumption:- The power required to run the supercharger varies with different arrangements of 

supercharging. If the supercharger is directly by the engine some of the power developed by the engine will be 

used in running the supercharger. Moreover, at part loads the compression of the supercharger is not fully 

utilized. This will result in greater loss, hence the specific fuel consumption for mechanically driven 

superchargers will be more at part loads. In addition to this, the fact that highly supercharged Otto engines use 

very rich mixtures to avoid knock and pre-ignition will give rise to higher specific fuel consumption. Thus in 

spite of better mixing and combustion due to reduced delay a mechanically supercharged Otto engine will 

almost always have specific fuel consumption higher than a naturally aspirate engine. The specific fuel 

consumption for CI engine is somewhat less than for naturally aspirated engines due to better combustion and 

increased mechanical efficiency. [4] 
 

VIII. SUPERCHARGING LIMITS 
 

The power output of  an engines is basically limited by knock, thermal and mechanical loads. Usually one of 

these limits is reached earlier than the other limits depending upon the type of engine and its design of the 

structure, the cooling arrangements, etc. For spark-ignition engines knock limit is usually reached first while for 

diesel engines the thermal and the mechanical load limits are reached first. 

Supercharging Limits of SI engines:- The degree of supercharging in SI engines is chiefly limited by the 

knock. This increase in pressure and usually in temperature also, because of supercharging reduces ignition 

delay and consequently the engine has a knocking tendency at these pressure. The knock limit is dependent 

upon the type of fuel used, mixture ratio, spark advance and the design features of the engine, of which the valve 

the valve timing and cooling system are important. 

Different fuels have different knocking tendencies. Some are more sensitive to increased pressure, others to 

increase in temperature. Fig(6) shows higher useful compression ratio for different fuels used and fig(7) shows 

mean effective pressure obtained with different fuels at different intake temperatures. It can be seen that for 
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Fig(6) H.U.C.R .v/s mixture strength curves for different 
   

Fig(7)   Highest mean effective pressure 
near the knock limit v/s temperature of 

the charge for different fuels.  

volatile petroleum fuel of high octane number the knocking and pre-ignition tendency is reduced at very rich 

and very lean mixture, and that fuels of same octane value have different response to supercharging. 

The strongest knocking occurs near chemically correct mixtures ratios. Very rich and very lean mixtures give 

non-knocking operation. Usually supercharged engines are run on rich mixtures to control knock because the 

lean limits of non-knocking are narrow and required very accurate control  of mixture ratio. A slight reduction in 

lean mixture results in irregular and intermittent engine operation. This can occurs with as early as 20% excess 

air. The use of rich mixtures results in a higher specific fuel consumptions for the supercharged engines. 

The knock limits of an SI engine is also affected by the ignition timings and the thermal load on the engine. At 

higher intake pressure and temperature the ignition must be retarded. In general, supercharger pressure of the 

order of 1.3 to 1.5 bar are used. The corresponds to about 30 to 50% supercharging. [5] 

 

 

Supercharging Limits of CI engine:- unlike SI engines, the limits of supercharging for compression-ignition 

engines are not due to combustion. The factor which limit the output of a SI engine due to knock, result in 

quieter and smoother operation of a CI engine. An increase in pressure and temperature decreases the ignition 

delay and engine runs smoother. 

The limit of supercharging for CI engine is reached by thermal loading. The temperature of the piston and 

cylinder if very high results in scuffing of piston rings and heavy linear wear. Fig(8) shows the effect of 

supercharging pressure on compression and firing pressure. The load on bearing is increased due to increased 

pressure in the cylinder. A maximum cylinder pressure of about 85 bar limits the supercharger pressure to about 

2 atmospheres with a  compression ratio of 15:1 if a copper-lead bearing is used. 

Durability, reliability and fuel economy are the main considerations in limiting the degree of supercharging of a 

CI engine. Increase in maximum pressure in cylinder decreases the reliability of the engine. This also increases 

the rate of heat release and hence the thermal load and on the engine is increased. For intake pressure greater 

than 2.5 atmospheres very sturdy and well cooled engines are needed. 

Fuel economy is also an important consideration in deciding the degree of supercharging for a CI engine. For 

intake pressure less than 1.5 atmospheres the cost complication of the supercharger is not justified.[5] 
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Fig(8)  Effect of Supercharging Pressure on Compression and Firing Pressure 

 

VIII. MODIFICATION OF AN ENGINE FOR SUPERCHARGING 
 

The power output of a naturally-aspirated engine can be increased by supercharging. However, certain 

modifications will make the engine more suitable to supercharging. These modification include increase in the 

valve overlap period to allow complete scavenging of the clearance volume and increase in clearance volume by 

decreasing the compression ratio. For a diesel engine, injection system must be modified to supply increased 

amount of fuel, this will require greater nozzle area than the normally aspirated engine. In case of turbocharged 

engine the exhaust valve opens a bit earlier to supply more energy to the turbocharger. Moreover, the exhaust 

manifold of such an engine is insulated to reduce heat losses in contrast to the water-cooled exhaust manifold of 

a normally aspirated engine. 
 

IX. APPLICATION OF SUPERCHARGER 
 

Reciprocating compressors, positive displacement type rotary blowers, toots type blower, centrifugal 

compressor, turbocharger all are used to supercharge engine for various application. The following is a brief 

discussion of each type and its main field of application.[6] 

(i) Reciprocating compressor:- Reciprocating piston compressor are very rarely used now a days except for 

some stationary installation. The size of the compressor is decided by the volume of the air to be supplied to 

the engine. This make it quite bulky and heavy. Through reciprocating compressor allows a high 

compression ratio to be obtained and its isentropic efficiency is about 75-85%, the speed is limited. This 

increase the weight of the compressor. 

(ii) Vane Blower:- fig(9) shows a vane type supercharger. It is positive displacement rotary type. This consists 

of a rotor rotating in a large cylinder casing. The rotor, which has four slots, remains in contact with the 

casing at least at one point all the time. The axis of the rotor is mounted eccentrically. The blade slide 

radially in and out of the slots of the rotor as it moves. When the blade move out air is induced between the 

space between the blade which is increasing. The air is discharged when these space decreases near the 

exhaust side of the supercharger. Due to vane the flow is pulsating and noisy, and the speed is limited 

because of the radial motion of vanes. Nowadays vane type supercharger are almost obsolete.  
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Fig(11)  (a)  Roots blower  (b) p-v diagram of roots blower 

 
Fig(9)  Vane Type Supercharger 

 
(iii) Lysholm compressor:- fig(10) shows another type of positive displacement rotary supercharger called 

Lysholm compressor. The air is admitted at one end of the compressor and trapped between helical rotors 

and the casing. The screw action of the rotors displaces the air axially. The lysholm compressor produce a 

constant compression. The compression is produced internally unlike roots blower, where compression 

occur only at the opening of the exhaust port. The main disadvantage of this type of compressor is its 

mechanical complexity which has limited its extensive use. 

 
(iv) Fig(10)  Lysholm  Supercharger 

 
(v) Roots Blower:- Roots blower fig(11)a consists of two cylindrically shaped lobes rotating in opposite 

direction in a common housing. Air enters the space between the rotor lobes at inlet and is carried around 

the rotor to discharge port. It should be noted that no compression occur in this process which is shown by 

fig(11)b. Compression takes place only when this discharge port is opened and the pressure rise almost 

instantaneously. When the exhaust port opens back-flow of air occurs and more work is required to 

compress the air. The extra work is required to compress the air. This extra work is represented by the 

shaded area of fig. 
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X. CONCLUSION 
 

From the analysis of experimental results in papers reviewed, the effects of supercharging on the engine 

performance can be summarized. Experimentation and competition results have proven that the performance of 

downsized engines can match that of their larger counterparts, with the aid of intake boosting. However, the 

extent to which swept volume can be reduced in any downsized application is combustion limited. If the 

combustion in high speed, small bore engines could be better understood or even enhanced to promote faster 

burning, the severity of end-gas knock could be minimized. This would allow further increases in compression 

ratio and/or manifold absolute pressure, resulting in increased performance and efficiency. 

1. These results indicate that the supercharged engine performance was mainly dependent on the mechanical 

loss to drive the supercharger at low speed. In addition, at high speed, the supercharged engine performance 

was more influenced by the compression ratio than mechanical loss.  

2. Engine performance investigations using the supercharger indicate that the output and torque performance 

can be improved in comparison with the naturally aspirated engine at speed range from 1,500 rpm to 3,000 

rpm in most of the cases.  

3.  Limit of supercharging is imposed due to maximum permissible pressure and temperature and thermal   

stress in the cylinder.  
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ABSTRACT 
Forecasting stock price index is one of the major challenges in the trade market for investors. Time series data 

for prediction are difficult to manipulate, but can be focused as segments to discover interesting patterns. In this 

paper we have used several functional link artificial neural networks (ANN) to get such patterns for predicting 

stock indices. During the past few decades, a large number of neural network models have been proposed to 

solve the problem of financial data and to obtain accurate prediction result. We have used “K-nearest neighbor 

method” based on Correlation and Regression. The forecasting accuracy is analyzed and measured with 

reference to an Indian stock market index such as Bombay Stock Exchange (BSE). In this work we have taken 

1242 number of BSE index (closed price) starting from 15/04/2009 to 17/04/2014 for training and forecasting. 

Result shows more the number of training data, better would be the forecasted output. 
 

Keywords:  ANN, BSE forecasting, K-Nearest method 
 

I. INTRODUCTION 
 

Stock markets are highly correlated in the era of globalization. The world has become a small global village. 

Established in 1875, BSE Ltd. (formerly known as Bombay Stock Exchange Ltd.), is Asia’s first Stock 

Exchange group [5]. More than 5000 companies are listed on BSE making it world's No. 1 exchange in terms of 

listed members. BSE also provides a host of other services to capital market participants including risk 

management, clearing, settlement, market data services and education. The companies listed on BSE Ltd 

command a total market capitalization of USD 1.32 Trillion as of January 2013 [5]. A stock market index 

should capture the behavior of the overall equity market. stock markets in virtually every developed and most 

developing economies, with the world's largest markets being in the United States, United Kingdom, Japan, 

India, China, Canada, Germany, France, South korea and Netherlands. In this study, the BSE and NIFTY, 

MIDCAP50 are considered for stock market index evaluation and prediction. Historically, from 1979 until 2012, 

Indian Stock Market (SENSEX) averaged 5462 Index points reaching an all time high of 21005 Index points in 

November of 2010 and a record low of 113 Index points in December of 1979 [5]. 

BSE index is one of the important financial parameter. A lot of matters are related to it. More precisely the 

“Profit & Loss” profile of any organization or any person directly or indirectly depends on this. A huge amount 

of money invests here. So it should not be entirely depends on “luck” rather there may be some kind of 

information about it. To answer the question “what will happen tomorrow?” we need to predict. 

A neural network is a processing device, either an algorithm or an actual hardware. The computing world has a 

lot to gain from neural networks, also known as artificial neural network or neural net. ANNs have three great 

advantages over traditional methods [1-3]. At first, they have universal approximation capabilities second, they 

can recognize ‘‘on their own’’ implicit dependencies and relationships in data third, they can ‘‘learn’’ to adapt 
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their behavior viz., prediction, to changed conditions quickly and without complication.  According to Dimitri 

Pissarenko, [8] the most neural network business application studies utilize multilayered feed forward neural 

networks with the back propagation learning rule. W K Wong et al [7] pointed that, time series forecasting is 

used to forecast the future based on historical observations. Traditional methods, such as time-series regression, 

exponential smoothing and Auto Regressive Integrated Moving Average (ARIMA) are based on linear models. 

All these methods assume linear relationships among the past values of the forecast variable and therefore non-

linear patterns cannot be captured by these models. Although ANNs have the advantages of accurate forecasting 

[4,6], their   performance in some specific situation is inconsistent. Based on the study of, Lean Yu et al. noted 

that ANNs are a kind of unstable learning methods, i.e., small changes in the training set and/or parameter 

selection can produce large changes in the prediction. 
 

II. TECHNICAL APPROACH 
 

We follow the steps like create the network, configure the network, initialize the weights and biases, and train 

the network. To forecast the BSE index there number of artificial neural network method available. Such as 

Back propagation method, ARIMA based method, Modular neural network, Radial Basis Function, Multilayer 

Perceptron and Recurrent Network, Branch Neural Network, K-Nearest Neighbor Method, Functional Link 

ANN, ANN & Genetic Algorithm, Machine Learning Algorithm, Combinatorial Algorithm. From the above 

mentioning methods we have selected K-Nearest Neighbor Method. The reason behind choosing this methods 

are a) it can handle huge amount of data b) it is stationery and non volatile c) simplest machine learning 

algorithm d)it depends on the “Objects” those are “Near”. It is based on Correlation and Regression. Correlation 

is the technique concern with predicting some variable knowing other and Regression describes strength of 

linear relation between two variables. So for predicting some value we need to study previous data available 

with us.  

 
Figure 1: BSE INDEX (1991-2013) 

Figure 1 indicates the total variation of the data from 1991 to 2013.but if we concentrate on these data closely 

for last three year it can be concluded that the BSE sensex has been almost same since 2010.  
 

III. K-NEAREST NEIGHBOR METHOD 
 

The nearest neighbor method is defined as a non-parametric class of regression. Its main idea is that the series 

copies its own behavior along the time. In other words, past pieces of information on the series have symmetry 

with the last information available before the observation on t+1. Such way of capturing the pattern on the times 
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series behavior is the main argument for the similarity between NN algorithm and the graphical part of technical 

analysis, charting. 

The way the NN works is very different than the popular ARIMA model. The ARIMA modeling philosophy is 

to capture a statistical pattern between the locations of the observations in time. For the NN, such location is not 

important, since the objective of the algorithm is to locate similar pieces of information, independently of their 

location in time. Behind all the mathematical formality, the main idea of the NN approach is to capture a 

nonlinear dynamic of self-similarity on the series, which is similar to the fractal dynamic of a chaotic time 

series. 
 

IV. STEPS OF K-NN METHOD (METHOD-CORRELATION) 
 

1. The first step is to define a starting training period and divide such period on different vectors (pieces) of 

size m, where t = m,...,T . The value of T is the number of observation on the training period. The term m is 

also defined as the embedding dimension of the time series. For notation purposes, the last vector available 

before the observation to be forecasted will be called  and the other pieces will be addressed as . 

2.  The second step is to select k pieces most similar to  .For the method of correlation, in a formal notation, 

it is searched the k pieces with the highest value of |ρ| , which represents the absolute (Euclidian) 

correlation between  and  . The only difference between the univariate and the multivariate case is on 

this step: the way that is going to be searched for the k pieces with highest symmetry with . 

3.   With the k pieces on hand, each one with m observations, is necessary to understand in which way the k 

vectors can be used to construct the forecast on t+1. Several ways can be employed here, including the use 

of an average or of a tricube function, Fernández-Rodríguez et al [2]. The method chosen for this case of 

the function is the one used on. The method chosen for this of the function which consists on calculation of 

the following equation. 

                  (1) 

The coefficients in Equation (1), ,  ,  , are the ones derived from the estimation of a linear model with the 

dependent variable as and the explanatory variables as   =( ) 

 where r goes from 1 (one) to k. In order to facilitate the understanding of such regression, Equation (1) is 

presented on a matricial form on nextexpression, Equation (2). 

 (2) 

For a clarified view of Equation (2), is necessary to comprehend that the NN algorithm is non temporal. The 

values of   are the observations one period ahead of the pieces chosen by the correlation criteria defined 

earlier.  
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Figure 2: Neural Network Diagram (10 Hidden Layers and 1 delay);w=weight, b=bias 

The term   indicates the first values of the k chosen pieces, while the term  represents the last terms of 

each piece chosen. It’s easy to see that the number of explanatory series on [2] is m, and that each one of those 

will have k observations. The term ,  Equation [2], is the coefficient aggregated to the last observation of the 

chosen series and  is the coefficient for all the second last observations of all k series. This logic for the 

coefficients continues until it reaches the first observation of all k chosen series, . The values of the 

coefficients on Equation [2] are estimated with the minimization of the sum of the quadratic error   The 

steps 1-3 are executed in a loop until the point that all forecasts on (t+1) are created. 
 

V. RESULT 
 

             
                                                                          

 
Figure 3: Errors 
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Figure 3 shows when forecasting BSE index in one day, the network can come to the desired error at epoch 517, 

a fast convergence speed. And network can be convergent with a range of initial weights. By Comparison of 

these images, we can know that a faster speed of network training also accelerates the convergence rate of the 

error. Hence the network here is working well in this case. 

 
Figure 4: Target Vs Output 

Figure 4 shows that regression R Values measure the correlation between outputs and targets. All the plots have 

a high value better than 0.99. The outputs of the training network are quite close to the targets. So the network 

model has a good training performance. Fig-5(k=20, d=870), Fig-6(k=5, d=870), Fig-7(k=5, d=1000), Fig-

8(k=20, d=1000), Fig-9(k=5, d=1200),Fig-10(k=20, d=1200) shows the comparison between real data and 

forecasted data. In the Fig-5 to Fig-10, k indicates number of nearest neighbor and d is for number of training 

data. As the predicted output entirely depends on the number of sample data used for network training, we have 

shown that the more the value of parameter “d” which is the number of input samples to be trained, better will 

be the forecasted output. The predicted BSE index depends too on the number of nearest neighbor taken, which 

is parameter “k”. Error is less if the value of “k” is more. 

 
Figure 5: k=20, d=870 

 
Figure 6: k=5, d=870 
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Figure 7: k=5, d=1000 

 
Figure 8: k=20, d=1000 

 
Figure 9: k=5, d=1200 

 
Figure 10: k=20, d=1200 

  

VI. CONCLUSION 

The predicted BSE index is very close to original data. Hence the error has been reduced.  Also it has been 

found out that the method K-Nearest Neighbor is faster and simpler related to other. By analyzing all the results 
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we come to some conclusions like following, 

· Large value of nearest neighbor (k), less predicted error and better forecasting error. 

· More neurons used, longer time and of higher complexity the training network can be. 

· MSE (mean square error) shows low correlation with number of hidden neurons. To some degree, to step 

over a specified order of magnitude. 

· To increase the performance we have to increase the number of neurons in hidden layer, train it again and 

get larger training data set. 
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ABSTRACT 
In present, fuel consumption and exhaust emission of a IC engine is very important to improve. Now days, 

various technologies are used to improve the emission characteristics of IC engine. Exhaust gases which are 

emitted from IC engine consists of CO, HC, PM, COx, NOx etc. this paper tries to present a review about the 

effect of EGR system and catalytic converter to improve the emission characteristics of IC engine. In IC engine 

NOx emission is a critical issue and EGR system is developed to reduce this NOx emission very efficiently. 
 

Keywords: EGR, IC Engine, Catalytic converter. 
 

I. INTRODUCTION 
 

In present, an emission characteristic of IC engine is a very critical issue. Exhaust gases, which are emitted from 

IC engine consists of HC, COX , NOX ,PM etc. therefore engine designer have to develop technologies to reduce 

emission pollutants as well as fuel consumption.EGR system and catalytic converter are used to reduce the 

exhaust emission from an IC engine. Catalytic converter reduces efficiently the emission of HC, CO, PM etc. 

whereas EGR system is a very effective technique to reduce NOX emission. Formation of NOx is almost absent 

at temperatures below 2000K. Hence any technique, that can keep the instantaneous local temperature in the 

combustion chamber below 2000K will be able to reduce the NOx formation [1], and to  reduce this temperature 

EGR system is used. In EGR system exhaust gases, which are emitted from the IC engine is mixed to the intake 

air, which reduces the amount of oxygen for combustion. Therefore reduction in flame temperature in the 

combustion chamber. Thus combination of lower oxygen quantity in the intake air and reduced flame 

temperature reduces rate of NOx formation reactions [2, 3]. Catalytic converter is also used to reduce the 

exhaust emission from an IC engine.  

 

 

EGR Exhaust Gas Re-

circulation 

CI Compression Ignition 

IC Internal Combustion 

PM Particulate Matter 

NOx Oxides of  Nitrogen 

HC Hydro Carbons 
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II.EGR SYSTEM 
 

EGR system is an effective technique to reduce the exhaust emission mainly NOx formation from an IC engine. 

The engines using EGR emit lower quantity of exhaust gases compared to non-EGR engines because part of the 

exhaust gas is re-circulated [4]. Percentage of EGR can be find as follows [1] 
 
 

 

A major hurdle in understanding the mechanism of formation and controlling its emission is that combustion is 

highly heterogeneous and transient in diesel engine. While NO and NO2 are lumped together NOx, there are 

some distinctive differences between with two pollutants. NO is colorless and odourless gas, while NO2 is a 

reddish brown gas with pungent odour. Both gases are considered toxic, but NO2 has a level of toxicity five 

times greater than that of NO. Although NO2 is largely formed from oxidation of NO, attention has been given 

on how NO can be controlled before and after combustion (Levendis et al 1994) [1]. 

To reduce the NOX emission exhaust gases are re-circulated to the combustion chamber with intake air, this 

reduces the oxygen concentration for combustion and reduces the temperature in the combustion chamber. 

therefore reduces the NOX  emission very effectively.  at higher loads, the oxygen in exhaust gas becomes scarce 

and the inert constituents start dominating along with increased exhaust temperature. Thus, as load increases, 

diesel engines tend to generate more smoke because of reduced availability of oxygen [5]. Wagner et al. tried to 

achieve lower emission of NOx and soot using highly diluted intake mixture. At very high EGR rate (around 

44%), PM emission decreased sharply with a continuous drop in NOx emission but this high EGR rate 

significantly affect the fuel economy [6]. EGR system is used in CI engine to reduce regulations with 

competitive fuel economy, exhaust gas after-treatment and optimized combustion is necessary. However, it is 

still unresolved which concept will succeed considering production and economic feasibility [7]. 

 
Fig. 1 IC engine with EGR system [1] 

 

Diesel engines are assumed as a good alternative to gasoline engines because they produce lower amount of 

emissions [8].On the other hand, higher emissions of oxides of nitrogen (NOx) and particulate matter (PM) have 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

38 | P a g e  

 

been noticed as major problems. Although, major constituents of diesel exhaust include carbon dioxide (CO2), 

water vapor (H2O), nitrogen (N2), and oxygen (O2), carbon monoxide (CO), hydrocarbons (HC), oxides of 

nitrogen (NOx), and particulate matter (PM) are present in smaller but environmentally significant quantities [9]. 

In modern diesel engines, first four species normally consist of more than 99% exhaust, while last four (the 

harmful pollutants) account for less than 1% exhaust [10]. The ratio of NO2 and NO in diesel engine exhaust is 

quite small, but NO gets quickly oxidized in the environment, forming NO2 [11]. Since diesel engine mainly 

emits NO hence attention has been given to reduce the NO formation [12]. At different EGR rates Fig.2, 3, 4 

and 5 shows the emission of HC, CO, NOx and smoke respectively [9]. 

  
       Fig. 2 HC for different EGR rates                                       Fig. 3 CO for different EGR rates 

    
          

Fig. 4 NOx for different EGR rates.                               Fig. 5 Smoke at different EGR rates 
Effect of EGR on unburned hydrocarbon (HC) and carbon monoxide (CO) are shown in Figs. 2 and 3, 

respectively. These graphs show that HC and CO emissions increase with increasing EGR. Lower excess 

oxygen concentration results in rich air–fuel mixtures at different locations inside the combustion chamber. This 

heterogeneous mixture does not combust completely and results in higher hydrocarbons, and carbon monoxide 

emissions. At part loads, lean mixtures are harder to ignite because of heterogeneous mixture and produce 

higher amount of HC and CO. Fig. 4 shows the main benefit of EGR in reducing NOx emissions from diesel 

engine. The degree of reduction in NOx at higher loads is higher. The reasons for reduction in NOx emissions 

using EGR in diesel engines are reduced oxygen concentration and decreased flame temperatures in the 

combustible mixture. At the part load, O2 is available in sufficient quantity but at high loads, O2 reduces 

drastically, therefore NOx is reduced more at higher loads compared to part loads [9]. 

Wagner et al. tried to achieve lower emission of NOx and soot using highly diluted intake mixture. At very high 

EGR rate (around 44%), PM emission decreased sharply with a continuous drop in NOx emission but this high 

EGR rate significantly affect the fuel economy [13]. Sasaki et al. conducted experiments using EGR on direct 

injection gasoline engine and reported that an appropriate volume of EGR improves fuel economy and HC 

emissions. This phenomenon was presumably due to the intake temperature increase by EGR, which improved 

the flame propagation in the relatively lean region of the air–fuel mixture, which is non-uniformly distributed 

[14]. Kusaka et al. also found that at low loads, EGR combined with intake heating can favorably reduce HC 

emission with improvement in thermal efficiency [15]. EGR was also used in a direct injection spark ignition 

engine as an effective way for improving fuel economy [16, 17]. Das et al. used EGR to reduce NOx emissions 
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in hydrogen – supplemented SI engine without any undesirable combustion phenomena [18]. Sato et al. 

performed experiments using methanol in direct injection compression ignition engine and found that 

combustion performance becomes inferior under light load conditions because temperature in combustion 

chamber fell due to very high latent heat of methanol, thus hampering formation of combustible air–fuel mixture 

[19].  

Catalytic converter- catalytic converter is also a technique to reduce the exhaust emission of IC engine. The 

gaseous pollutants from engine exhaust can be reduced either by thermal or catalytic system. In order to oxidise 

HC and CO gases using thermal system, a residence time of greater than 50 ms and temperature excess of 600◦C 

to 700◦C are required [20]. Temperature high enough for some homogeneous thermal oxidation can be obtained 

by spark retarded (with some loss in efficiency) and insulation of the exhaust ports and manifold. The residence 

time can be increased by increasing the exhaust manifold volume to form a thermal reactor. However, this 

approach has limited application [20]. 

A catalytic converter is a device used to reduce the exhaust pollutant gases from an internal combustion engine. 

The catalytic converter is placed between engine manifold and exhaust tailpipe. Pollutant gases flowing out of 

the engine pass through it and undergo chemical processes by which they are converted into relatively harmless 

gases. Gas flows through the passages and reacts with catalyst within the porous washcoat. It can be said that a 

catalytic converter consists of steel cover plate or steel box, monolithic substrate (used to make tubular walls), 

washcoat (as binder) usually alumina on which catalyst materials like Pt, Rh, Pd, TiO2/CoO are dispersed with 

various ratio(s). Apart from catalyst materials, CeO2, or CeO2- ZrO2 mixed oxides are also added in the 

washcoat of three way catalytic (TWC) converter for improved oxygen storage capacity and thermal stability of 

alumina [21;22]. 
 

III. REACTION IN CATALYTIC CONVERTER 
 

Gases from exhaust port entered into TWC is referred to as feed gases such as HC, CO, 

NOX, CO2. In the catalytic converter two chemical processes are occurred such as catalytic 

reduction and catalytic oxidation. In the catalytic reduction process, nitrogen oxide gives up its oxygen to form 

pure nitrogen. Then the free oxygen reacts with CO to form CO2 emission. In the oxidation process,  

 
Fig.6 Oxidation and Reduction Process into Catalytic Converter [23]. 

hydrocarbons and carbon monoxide continue to burn. This occurs only if there is a sufficient 

amount of oxygen available for the hydrocarbons and carbon monoxide to form with. This 

chemical reaction results in oxidation of hydrocarbons and carbon monoxide to form water 

(H2O) and carbon dioxide (CO2). Detailed of catalytic reduction and oxidation phenomena 

can be seen in figure 6 [23]. 
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      Fig. 7 Nox Emission Versus Engine Speed (         Fig. 8 CO Emission Versus Engine Speed ( 

      With and Without Catalytic Converter) [23]    With and Without Catalytic Converter) [23] 

 
Fig. 9 HC, CO and Nox Emissions at Constant 50% Throttle and 3000 Rpm [23] 

Conclusion- Exhaust emission from IC engine mainly consist of HC, CO, PM, NOX can be reduced by the EGR 

system and catalytic converter. EGR system reduces NOX   formation at great extent by reducing flame 

temperature on combustion chamber during combustion process. The catalytic converter is also a very effective 

technique to reducing incomplete combustion products such as HC, CO etc. In catalytic converter oxidation and 

reduction of emission pollutants is taken place and the final exhaust product is converted into H2O, CO2, N2, and 

O2.Therefore reducing the emission pollutants in the exhaust product of IC engine. 
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ABSTRACT 
The Tilt Detector is used to detect the change in angular position of the system or an object and visually 

indicate the direction of tilt. The paper represents the total idea about this project and the working of it. 
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I. INTRODUCTION 
 

Detecting the change in angular position of a system or an object is necessary for applications such as motion 

sensing and motion control. There must be some device which can detect that change in angular position of a 

system. One such device is a Tilt Detector which detects the change in tilt with the help of accelerometer. 
 

II. TILT DETECTOR 
 

The Tilt Detector is a device which detects the change in angular position of the system or an object and visually 

indicates the direction of tilt. 

 
Figure 1: Image of a tilt detector 

III. CONCEPT 
 

An Accelerometer, which is an electromechanical device comes under the family of Micro-Electro-Mechanical 

Systems or MEMS devices. 

Tilt detection is a simple application of an accelerometer where a change in angular position of a system or an 

object in any direction is detected and indicated visually through LED’s. An Arduino Uno board is used to 

process the data received from the accelerometer and switch on the corresponding LED to indicate the direction 

of tilt. 
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IV. CIRCUIT DESIGN 
 

The circuit only requires an Arduino Uno board, an Accelerometer module and few other components for 

construction.  

Pins A0 to A5 of the board are connected to pins ST, Z-axis, Y-axis, X-axis, GND and VCC of the 

accelerometer module, respectively. The values for the accelerometer are predefined by user according to the 

requirement in the tilt level by using Self-Test pin (ST). Pins 8 to 12 of the board are connected to LED’s. 

 
Figure 2: Circuit diagram 

V. WORKING 
 

When there is a change in angular position of the system or an object on which the accelerometer is mounted, 

logic levels are provided to VCC and GND of the accelerometer module through pins A5 and A4, respectively. 

The microcontroller of the board receives data for X, Y and Z axis from the accelerometer at pins A3, A2 and 

A1, respectively. This data is continuously compared with predefined values for each axis.  

If the received value for any axis crosses the predefined value, the corresponding LED (Green) is lit. If the 

angular tilt is within the threshold limit for each direction, the LED in the center (Red) is lit. 
 

VI. TESTING 
To test the circuit, check for the voltage levels at the test points as shown in the test points table below: 

Table 1: Test points 

TEST POINTS 

Test Point Details 

TP0 0V, GND 

TP1 5V 

TP2 Low 

TP3 High 

 

For functional testing of the circuit we need to trigger the values for LED’s after assembling the circuit. The 

steps involved in this process are: 

· Connect the Arduino board to the computer with USB cable. 

· Open the source code (test.ino) in the Arduino IDE and burn it on the Arduino board. 

· Open the serial port from Arduino environment and press reset button. 
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· You will see the screen shown in Fig. 3 in which the values of X, Y, and Z axis will vary 

corresponding to the position of your accelerometer. 

 
Figure 3: Screenshot of values for X, Y and Z axis 

· Tilt it to the left and note the value for ‘A_max’ after which you want the corresponding LED to glow. The 

same trigger will be applied for backward tilt too. 

· Tilt it to the right and note the value for ‘A_min’ after which you want the corresponding LED to glow. The 

same trigger will be applied for forward tilt too. 

· The trigger values are defined by ‘A_max’ and ‘A_min’ in the final code (tiltdetection.ino). 

· Open the final code in the Arduino IDE and put the values for ‘A_max’ and ‘A_min’ as shown in the Fig. 4. 

 
Figure 4: Screenshot of changing trigger values 

· Program the Arduino again with the new code and the system is ready to work. 

· If the angular tilt is within the threshold, red LED will glow. Otherwise green LED’s corresponding to each 

direction will glow. 

· You can see the same on serial port also. Connect the USB and open the serial port in Arduino 

environment. You will see on the serial port ‘forward’ if tilted forward, and similarly for the other 

directions. 
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VII. RESULTS 
The results can be seen by opening the serial port in the Arduino environment as shown in the Fig. 5 below: 

 
Figure 5: Screenshot of result 

VIII. CONCLUSION 
 

In summary, a Tilt Detector is a device that visually indicates the direction of tilt made by the system or an 

object. It can be used for various applications like tilt detection, obstacle detection, motion inputs, and 

earthquake sensing. It can also be used in theft protection, disk drive protection, mobile devices, gaming 

systems, etc.  
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ABSTRACT 
Energy is the key input to drive an improve the life cycle. Primarily, it is the gift of the nature to the mankind in 

various forms. The consumption of energy is directly proportional to the progress of mankind. Today every 

country draws its energy needs from a variety of sources. We can broadly categorize these sources as 

commercial and non-commercial. The commercial sources include the fossil fuels (coal, oil and natural gas), 

hydro-electric power and nuclear power, while the non-commercial sources include wood, animal waste and 

agricultural wastes. This paper describes in brief the non-conventional energy sources there are abundant 

renewable sources of energy such as wind, sun, water, sea, biomass apart from even daily wastes. These sources 

are pollution free and hence clean energy apart from being unlimited/ inexhaustible. Current energy scenario 

indicates that the 75% of energy requirement is met by fossil fuels. Nuclear energy contributes to about 3% and 

9% is met by hydel energy, 12% of energy consumption is met by biogas and remaining sources like wind, tidal, 

wave, solar, contribute to about 1%. 
 

I.INTRODUCTION 
 

The country is endowed with large amount of sustainable resource base and non-conventional energy 

technologies which are well-suited for grid connected power generation, energy supplies in remote areas which 

are not/ could not be connected to the grid and for captive consumption. Nonconventional energy sources like 

wind energy, solar energy through thermal as well as photovoltaic system, biomass and hybrid sources will help 

to a great extent in enhancing power generation capacity. Hence appropriate policies and programmes that 

optimise the use of available energy resources with new technologies have to be propagated, promoted and 

adopted, if necessary, by budgetary support. Energy from the sun is called solar energy. The Sun’s energy 

comes from nuclear fusion reaction that takes place deep in the sun. Hydrogen nucleus fuses into helium 

nucleus. The energy from these reactions flow out from the sun and escape into space. 

1.1 Non-Conventional Energy Sources 
The sources of energy which are being produced continuously in nature and are in exhaustible are called 

renewable sources of energy (or) non-conventional energy. Some of these sources are: 

(a) Wind energy 

(b) Tidal energy 

(c) Solar energy 

(d) Biomass Energy 
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II. WIND ENERGY 
Winds are caused because of two factors. 

· The absorption of solar energy on the earth’s surface and in the atmosphere. 

· The rotation of the earth about its axis and its motion around the Sun. 

A wind mill converts the kinetic energy of moving air into Mechanical energy that can be either used directly to 

run the Machine or to run the generator to produce electricity.The origin for Wind energy is sun. When sun rays 

fall on the earth, its surface gets heated up and as a consequence unevenly winds are formed. Kinetic energy in 

the wind can be used to run wind turbines but the output power depends on the wind speed. Turbines generally 

require a wind in the range 5.5 m /s (20 km/h). In practice relatively few land areas have significant prevailing 

winds. Otherwise Wind power is one of the most cost competitive renewable today and this has been the most 

rapidly-growing means of electricity generation at the turn of the21st century and provides a complement to 

large-scale base-load power stations. Its long-term technical potential is believed 5 times current global energy 

consumption or 40 times current electricity demand. Wind mill converts the kinetic energy of moving air into 

mechanical energy that can be either used directly to run the machine or to run the generator to produce 

electricity. 

Classification of wind mills Wind mills 

§ Horizontal Windmills 

        Single Bladed 

        Double Bladed 

       Multi Bladed 

§ Vertical Windmills 

       Darrieus rotor  

       Savonius rotor 

 
Fig.1. Horizontal axis – two bladed wind mills 

2.1 Horizontal Wind Mills 
Horizontal Axis single blade Wind mills 

If extremely long blades are mounted on rigid hub. Large blade root bending moments can occur due to tower 

shadow, gravity and sudden shifts in wind directions on a 200ft long blade. Fatigue load may be enough to cause 

blade root failure. To reduce rotor cost, use of single long blade centrifugally balanced by a low cost counter 

Weight as shown in. The relatively simple rotor hub consists of a Universal Joint between the rotor shaft and 

blade allowing for blade. This type of hub design contains fewer parts and costs less. 
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Horizontal axis – two bladed wind mills 

In this arrangement rotor drives generator through a step-up gear box. The components are mounted on a bed 

plate which is mounted on a pinttle at the Top of the tower. The two blade rotor is usually designed to be 

oriented downwind of the tower. The arrangement of all the Components used in horizontal axis wind mill is 

shown in fig.1. 

Horizontal Axis Multi bladed Wind Mills 

This type of wheel has narrow rims and Wire spokes. The wire spokes support light weight aluminium blades. 

The rotors of this design have high strength to weight ratios and have been known to survive hours of 

freewheeling operation in 100kmph winds. They have good power Co-efficient, high starting torque ad added 

advantage of simplicity and low cost. 

 

2.2 Vertical Wind Mills 
Wind turbines mounted with the axis of rotation in a vertical Position have advantage that they are Omni-

directional that is, they need not to be turned to Force the wind. The Vertical mounted Wind Machines 

eliminates the need for some of the complex mechanical devices and control systems necessary for horizontal 

mounted wind Machines.[5] The basic vertical axis designs are the Darrieus, which has curved blades and 

efficiency of 35%, the Giro mill, which has straight blades, and efficiency of 35%, and the Savonius, which uses 

scoops to catch the wind and the efficiency of 30%. A vertical axis machine need not be oriented with respect to 

wind direction. Because the shaft is vertical, the transmission and generator can be mounted at ground level 

allowing easier servicing and a lighter weight, lower cost tower. 
  

III.TIDAL ENERGY 
 

 Tides are generated primarily by the gravitational attraction between the earth and the Moon. They arise twice a 

day in Mid-Ocean. The tidal range is only a Meter. Basically in a tidal power station water at high tide is first 

trapped in a artificial basin and then allowed to escape at low tide. The escaping water is used to drive water 

turbines, which in turn drive electrical generators. Tide is periodic rise and fall of the water level of the sea. 

Tides occur due to the attraction of seawater by the moon. These betides can be used to produce electrical power 

which is known as tidal power When the water is above the mean sea level, it is called flood tide and when the 

level is below the mean level, it is called ebb tide. A dam is constructed in such a way that a basin gets separated 

from the sea and a difference in the water level is obtained between the basin and sea. The constructed basin is 

filled during high tide and emptied during low tide passing through sluices and turbine respectively. The 

Potential energy of the water stored in the basin is used to drive the turbine which in turn generates electricity as 

it is directly coupled to an alternator. 
 

3.1 Factors Affecting the Suitability of the Site for Tidal Power Plant 
The feasibility and economic vulnerability of a tidal power depends upon the following factors. 

1. The power produced by a tidal plant depends mainly on the range of tide and the cubature of the tidal flow 

occurring in the estuary during a tidal cycle which can be stored and utilized for power generation. The cubature 

of the tidal flow not only depends on the tidal range but on the width of estuary mouth.  

2. The minimum average tide range required for economical power production is more. 
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3. The site should be such that with a minimum cost of barrage it should be possible to create maximum storage 

volume. In addition to this, the site selected should be well protected from waves action. 

4. The site should not create interruption to the shipping traffic running through the estuary otherwise the cost of 

the plant will increase as locks are to be provided. 

5. Silt index of the water of the estuary should be as small as possible to avoid the siltation troubles. The 

siltation leads to reduction of the range of tides and reduces the power potential of the plant. 

6. The fresh water prism that falls into the reservoir of the tidal plant (due to the surface flows in the streams 

having out fall in the estuary) eats away the valuable storage created for storing the tidal prism. Therefore, the 

ratio of fresh water prism to tidal water prism becomes an important index in determining the economic 

feasibility of a tidal scheme. The effective and cheaper will be the power production with decreasing the ratio 

mentioned above. 

 
Fig.2. Tidal Power Plant 

3.2 Classification of Tidal Power Plants 
The tidal power plants are generally classified on the basis of the number of basins used for the power 

generation. They are further subdivided as one-way or two-way system as per the cycle of operation for power 

generation. 

3.2.1 Single Basin Systems 

This is the simplest form of tidal power plant. In this system, a basin is allowed to get filled during flood tide 

and during the ebb tide. The water flows from the basin to the sea passing through the turbine and generates 

power. The power is available for a short duration during ebb tide. In this arrangement power is generated both 

during flood tide as well as ebb tide also. The power generation is also intermittent but generation period is 

increased compared with one-way cycle. However the peak power obtained is less than the one-way cycle. The 

arrangement of the basin and the power cycle. 

3.2.2 Double Basin Systems 

In this arrangement, the turbine is set up between the two basins as shown in Fig 5.5. one basin is intermittently 

filled by the flood tide and other is intermittently drained by the ebb tide. Therefore a small capacity but 

continuo’s power is made available with this system as shown in Fig5.5. The main disadvantage of this system 

is that 50% of the Potential energy is sacrificed in introducing the variation in the water levels of the two basins. 
 

IV. SOLAR ENERGY 
Power was once considered, like nuclear power, ‘too cheap to meter’ but this proved illusory because of the 

high cost of photovoltaic cells and due to limited demand. Experts however believe that with mass production 
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and improvement in technology, the unit price would drop and this would make it attractive for the consumers in 

relation to thermal or hydel power. The Solar Photo Voltaic (SPV) technology which enables the direct 

conversion of sun light into electricity can be used to run pumps, lights, refrigerators, TV sets, etc., and it has 

several distinct advantages, since it does not have moving parts, produces no noise or pollution, requires very 

little maintenance and can be installed anywhere. These advantages make them an ideal power source for use 

especially in remote and isolated areas which are not served by conventional electricity making use of ample 

sunshine available in India, for nearly 300 days in a year. A Solar Thermal Device, on the other hand captures 

and transfers the heat energy available in solar radiation. The energy generated can be used for thermal 

applications in different temperature ranges. The heat can be used directly or further converted into mechanical 

or electrical energy. 

4.1 Solar Radiation at the Earth’s Surface 

The solar radiation that penetrates the earth’s atmosphere and reaches the surface differs in both amount and 

character from the radiation at the top of the atmosphere. In the first place. Part of the radiation is reflected back 

in to the space, especially by clouds. Furthermore, the radiation entering the atmosphere is partly absorbed by 

molecules in the air. Oxygen and Ozone (o3), formed from oxygen, absorb nearly all the Ultraviolet radiation, 

and water vapour and carbon dioxide absorb some of the energy in the infrared range. In addition, part of the 

solar radiation is scattered (i.e. its direction has been changed) by droplets in clouds by atmosphere molecules, 

and by dust particles. Solar Radiation that has not been absorbed or scattered and reaches the ground directly 

from the sun is called “Direct Radiation” or Beam Radiation. Diffuse radiation is that Solar Radiation received 

from the sun after its direction has been changed by reflection and scattering by the atmosphere. Because of the 

Solar Radiation is cattered in all directions in the atmosphere, diffuses radiation comes to the earth from all parts 

of the sky. The sum of the beam and diffuse radiation flux is referred to as total or global radiation. 

 

Fig.3. Solar Radiation at the Earth’s surface 

4.2 Solar Energy applications 

1. Heating and cooling of residential building. 

2. Solar water heating. 

3. Solar drying of agricultural and animal products. 

4. Salt production by evaporation of seawater. 
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5. Solar cookers. 

6. Solar engines for water pumping. 

7. Solar Refrigeration. 

8. Solar electric power generation. 

9. Solar photo voltaic cells, which can be used for electricity. 

10. Solar furnaces. 

 

V. BIOMASS ENERGY 
Bio gas is generated through a process of anaerobic digestion of Bio Mass. Bio Mass is organic matter produced 

by plants, both terrestrial (those grown on land) and aquatic (those grown in water) and their derivatives. It 

includes forest crops and residues, crops grown especially for their energy content on “energy farms” and 

animal manure. Unlike coal, oil and natural gas, which takes Millions of years to form, bio mass can be 

considered as a renewable energy source because plant life renews and adds to itself energy year. It can also be 

considered a form of solar energy as the latter is used indirectly to grow these plants by photosynthesis. Bio 

Mass means organic matter and Photo Chemical approach to harness solar energy means harnessing of solar 

energy by photo synthesis. Solar energy is stored in the form of chemical energy. Hence solar energy –> 

Photosynthesis –> Bio Mass->energy generation. 

 

5.1 Bio Gas and its Compositions 
Bio gas contains 55-70% methane and 30-45% carbon dioxide as well as small quantities of(N2, H2, H2S) some 

gases. It is lighter than the air and has an ignition temperature of approximately 700oC. The temperature of the 

flame is 870oC. its calorific value is approximately 4713kcal/m3. The bio gas system is most suitable 

technology to solve the energy problems in rural areas, as it Produces Manure, clean fuel and improves rural 

sanitation. 

5.2 Process of Bio gas, generation – Wet Process, dry Process 
(i) Wet process 

(a) Anaerobic digestion 

Bio gas is produced by the bacterial decomposition of wet sewage sludge, animal dung or green plants in the 

absence of oxygen. Feed stocks like – wood shavings, straw, and refuse maybe used, but digestion takes much 

longer. The natural decay process ‘anaerobic decomposition’ can be speeded up by using a thermally insulated, 

air-tight tank with a stirrer Unit and heating system. The gas collect in the digester tank above the slurry and can 

be piped off continuously. At the optimum temperature (35oC) complete decomposition of animal or human 

farces takes around 10 days. Gas yields depend critically on the nature of the waste-Pig manure, for example, is 

better than cow dung or house hold refuse. The residue left after digestion is valuable fertilizer. It is also rich in 

protein and could be dried and used as animal feed-supplement. 

(b) Fermentation  

As stated, ethanol or ethyl alcohol is produced by the Fermentation of sugar solution by natural yeast’s. After 30 

hours of fermentation the brew or ‘beer’ contains 6-10% alcohol and this can readily by removed by distillation. 

Traditionally, the fibrous residues from plant crops like sugar cane biogases have been burnt to provide the heat. 

Suitable feed stocks include crushed sugar cane and beet, fruit etc sugar can also be manufactured from 

vegetable starches and Cellulose, Maize, Wheat grain, or Potatoes. For they must be ground or pulped and then 
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cooked with enzymes to release the starch and convert it to fermentable sugars. Cellulose materials like wood, 

paper waste or straw, require harsher pre-treatment typically milling and hydrolysis with hot acid. One tonne of 

sugar will produce up to 520 litters of Alcohol, a tonne of grain, 350 litters and a tonne of wood, an estimated 

260 to 540 litters. After fermentation, the residue from grains and other feed sifts contains high protein content 

and is a useful cattle-feed supplement. 

(ii) Dry Process Paralysis 

A wide range of energy-rich fuels can be produced by roasting dry woody matter like straw and wood-chips. 

The material is fed into a reactor vessel or retort in a pulverized or shredded form and heated in the absence of 

air. As the temperature rises the cellulose and lignin break down to simpler substances which are driven off 

leaving a char residue behind. This process has been used for centuries to produce charcoal. 
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ABSTRACT 
The recent upsurge in the demand of PV systems is due to the fact that they produce electric power without 

hampering the environment by directly converting the solar radiation into electric power. Solar energy is 

completely natural, it is considered a clean energy source. So the study on improving the efficiency of solar 

panel is very necessary In this paper I have discuss various methods of efficiency improvement of solar panel. 

We can improve efficiency of solar panel by using solar tracker with panel which continuously tracks sunlight 

throughout the day to get maximum solar energy. Second method to improve the efficiency is dust cleaning. Dust 

is barrier between sunlight and solar panel. Third method is cooling technique. As panel temperature increases 

output voltage of solar panel decreases so cooling of panel is necessary for improvement of efficiency. Other 

method is anti-reflecting coating for solar panel, which improve efficiency of panel. Aim of this paper is to 

increase the efficiency and power output of the solar panel.  
 

Keywords: Cooling Technique, Dust Cleaning, Efficiency, Solar panel, Solar Tracker 
 

I. INTRODUCTION  
 

One type of renewable energy source is the photovoltaic (PV) cell, which converts sunlight to electrical current, 

without any form for mechanical or thermal interlink. PV cells are usually connected together to make PV 

modules, consisting of 72 PV cells, which generates a DC voltage between 23 Volt to 45 Volt and a typical 

maximum power of 160 Watt, depending on temperature and solar irradiation. Solar panel efficiency depends on 

various factor such as solar intensity (brighter the sunlight, the more there is for the solar cell to convert), 

temperature, dust which decreases the efficiency of panel etc. Following methods are used to improve efficiency 

of solar panel. 

1.1 Solar Tracker 
Trackers direct solar panels or move toward the sun. These devices change their orientation throughout the day 

to follow the sun’s path to maximize energy capture. In photovoltaic systems, trackers help minimize the angle 

of incidence between the incoming light and the panel, which increases the amount of energy the installation 

produces.  

1.1.1 Types of Tracker 

1. Single-axis tracker 

2. Dual-axis tracker 
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Single-axis solar trackers rotate on one axis moving back and forth in a single direction. Dual-axis trackers 

continually face the sun because they can move in two different directions. Dual-axis tracking is typically used 

to orient a mirror and redirect sunlight along a fixed axis towards a stationary receiver. Because these trackers 

follow the sun vertically and horizontally they help obtain maximum solar energy generation.  

 
Fig.1 

There are also several methods of driving solar trackers. Passive trackers move from a compressed gas fluid 

driven to one side or the other. Motors and gear trains direct active solar trackers by means of a controller that 

responds to the sun’s direction shown in fig1.The system receives sunlight onto the cadmium sulphide (CdS) 

photovoltaic cells where the CdS acts as the main solar tracking sensor. The sensor feeds back to the 

FPGA controller through an analog-to-digital (A/D) converter. The processor is the main control core and 

adjusts the two-axis motor so that the platform is optimally located for efficient electricity generation. 

Selecting a solar tracker depends on system size, electric rates, land constraints, government incentives, latitude 

and weather. Utility-scale and large projects usually use horizontal single-axis solar trackers, while dual-axis 

trackers are mostly used in smaller residential applications. 

1.1.2 Advantages 

The use of solar trackers can increase electricity production by around a third, and some claim by as much as 

40% in some regions, compared with modules at a fixed angle. In any solar application, the conversion 

efficiency is improved when the modules are continually adjusted to the optimum angle as the sun traverses the 

sky.  

1.1.3 Disadvantages  

 Adding a solar tracking system means added more equipment, moving parts and gears that will require regular 

maintenance and repair or replacement of broken parts. If the solar tracker system breaks down when the solar 

panels are at an extreme angle, the loss of production until the system is functional again can be substantial 
 

1.2. Dust cleaning 
Effect of dust on the performance of solar PV panel 

The electrical parameters of solar panel are sensitive to the dust density so it is very essential to provide auto 

cleaning mechanism to remove the dust particles from the surface of the panel in order to ensure high 

performance. Dust is the lesser acknowledged factor that significantly influences the performance of the PV 

installation. Dust prevents sunlight from reaching the solar cells in your solar panels. Due to dust efficiency of 

solar panel can decrease. 
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Following methods are used to clean dust from solar panel.  

1.2.1 Rugged Robot 

Deserts are sunny, so they're ideal for solar power. But they're also very dusty, so solar panel efficiency 

decreases. (lose about 0.4-0.8% in efficiency per day). But hosing panels down with water in the middle of an 

arid area is problematic on so many levels. And anything that requires a lot of human labor in the middle of a 

remote desert where temperatures can go over 122 degrees fahrenheit during the day. 

These are the problems that the NO-water Mechanical Automated Dusting Device (NOMADD) robot from 

Saudi Arabia is trying to solve. (fig 2). 
 

 

 
Fig. 2 

Shown in fig 2 little robots are mounted on tracks along rows of panels, and at least once a day they pass over 

the panels, cleaning them with a brush designed and without any water required. This makes a big difference 

over manual cleaning which only happens every week or two most of the time. A single NOMADD can clean a 

row of panels about 600 feet long, with plans to upgrade that to 900 feet. Because each row of panels has its 

own NOMADD robot, they can work in parallel and it doesn't take longer to clean a gigantic solar farm. The 

NOMADD is not a cleaning solution developed in mild conditions. It is a system designed, developed and tested 

in Saudi Arabia for the harshest desert conditions.  

 

1.2.2. Self Cleaning Technique 

The self-cleaning technology was developed by Boston University professor Malay K. Mazumder and his 

colleagues, in association with the National Aeronautics and Space Association, and was originally intended for 

use in rovers and other machines sent to space missions to the moon and to Mars. 

The technology involves the deposition of a transparent, electrically sensitive material on glass or on a 

transparent plastic sheet that cover the panels. Sensors monitor dust levels on the surface of the panel and 

energize the material when dust concentration reaches a critical level. 

The electric charge sends a dust-repelling wave cascading over the surface of the material, lifting away the dust 

and transporting it off of the screen's edges. Within two minutes, the process removes about 90 percent of dust 

on a solar panel. The mechanism reportedly requires only a small amount of the electricity generated by the 

panel for it to work. 

Coating the surface of solar cells can increase their efficiency and reduce maintenance costs, especially for 

large-scale installations. Self cleaning solar panels would be especially effective in large installations. The 
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desert environments where many of these installations reside often challenge the panels with dust storms and 

little rain. Currently, only about 4 percent of the world’s deserts are used in solar power harvesting. 

Conventional methods of cleaning solar panels usually involve large amounts of water which is costly and 

scarce in such dry areas. 

 

1.2.3. Robotic Vacuum Cleaner 

This system is implemented using two subsystems namely a Robotic Vacuum Cleaner and a Docking Station.. 

The robot uses a two stage cleaning process to remove dust effectively from the solar panels. A rolling brush is 

placed in front to disperse the dust towards the vacuum cleaner. A high speed motor capable of creating suitable 

suction is used for removing dust from the panels. It traverses the solar panel using a pre-defined path controlled 

by the accelerometers and ultrasonic sensor.  It is designed to work on inclined and slippery surfaces. A control 

strategy is formulated to navigate the robot in the required path using an appropriate feedback mechanism. The 

battery voltage of the robot is determined periodically and if it goes below ,it returns to the docking station and 

charges itself automatically using power drawn from the solar panels. It is robust, commercially viable product 

which provides a simple, cost-effective solution to the clean small solar panels.  

  1.2.4. Motor fitted to solar panel and periodically a jerk can be given to panels, so dust slides down.  
 

 

1.3 Cooling Technique 
Photovoltaic panels (PV) get overheated due to excessive solar radiation and high ambient temperatures. 

Overheating reduces the efficiency of the panels. The ideal P–V characteristics of a solar cell for a temperature 

variation between 0 °C and 75 °C are shown in Fig.3.The P–V characteristic is the relation between the 

electrical power output P of the solar cell and the output voltage, V, while the solar irradiance, E, and module 

temperature, Tm, are kept constant.  The maximum power output from the solar cells decreases as the cell 

temperature increases, as can be seen in Fig.3. This indicates that heating of the PV panels can affect the output 

of the panels significantly. 

 
Fig .3 

Hybrid Photovoltaic/Thermal (PV/T) solar system is one of the most popular methods for cooling the 

photovoltaic panels nowadays shown in fig4 . The hybrid system consists of a solar photovoltaic panels 
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combined with a cooling system. Water is circulated around the PV panels for cooling the solar cells, and the 

warm water leaving the panels pump back to water tank. Warm water mixed with cool water of tank.  

 

Fig. 4 
It is concluded that the cooling system could solve the problem of overheating the PV panels due to excessive 

solar radiation and maintain the efficiency of the panels at an acceptable level by the least possible amount of 

water.  

 

1.4 Antireflective Coating (ARC) 
When light strikes the silicon cells, packets of solar energy are absorbed and converted into electricity. Because 

bare silicon has a high refractive index, more than 35 percent of incident light is reflected away from the panel's 

surface before it can be converted into usable energy. 

 The reflection is reduced by texturing and and by applying anti-reflection coatings (ARC) to the surface. Anti-

reflection coatings on solar cells are similar to those used on other optical equipment such as camera lenses. 

They consist of a thin layer of dielectric material, with a specially chosen thickness so that interference effects in 

the coating cause the wave reflected from the anti-reflection coating top surface to be out of phase with the wave 

reflected from the semiconductor surfaces. These out-of-phase reflected waves destructively interfere with one 

another, resulting in zero net reflected energy. 

Anti-reflective glass coating from Australian company Brisbane Materials, lets solar panels capture more light 

and therefore boosts their efficiency. The coating decreases light reflection by 75 percent and increases power 

output by three percent, which may seem small, but it's the highest improvement for any anti-reflective coating 

so far and, over an array of solar panels, this type of improvement can make a big difference. To coat a solar 

panel, the liquid solution that contains silicon dioxide is applied to the sheet of glass that protects the solar cells, 

then is heated to room temperature which turns it into a very thin layer of porous, reflection-dulling glass. That 

room temperature heating instead of a typical high-temperature (around 600 degrees Celsius) heat is what could 

make this coating far easier and cheaper to implement. 
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II. CONCLUSION  
The reasonable and effective utilization of solar energy is an important path which can deal with the global 

energy crisis at present. Photovoltaic (PV) cell, which converts sunlight to electrical current, without any form 

for mechanical or thermal interlink. So the study on improving the efficiency of solar panel is very necessary. I 

have proposed several methods (using solar tracker, cleaning dust from panel, cooling technique of panel, using 

anti-reflecting coating etc.,)to improve the efficiency of solar panel. Practice has proved that the use of these 

methods can effectively improve the efficiency of solar power generation.  
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ABSTRACT 
Satellite images are being used in numerous fields of aspects. The major controversy of various types of images 

is their resolution. In this paper, proposed a new satellite image resolution enhancement technique based on the 

interpolation of the high frequency sub bands obtained by discrete wavelet transform and the input image. The 

proposed declaration intensification technique uses DWT to decompose the input image into various bands. 

Then, the higher frequencies band images and the input low resolution image have been interjaculate; proceed 

by interconnecting all these images to generate a new resolution enhanced image by using inverse DWT. 

In order to achieve a masquerader image, a transitional stage for reckoning the high frequency sub bands has 

been proposed. The prospective approach has been proved on satellite benchmark images. The quantitative 

(peak signal- to- noise ratio and root mean square error) and the visual results show the superiority of the 

proposed technique over the conventional and state-of-art image resolution enhancement techniques. 
 

Keywords: DWT, Bi-Cubic, WZP, IDWT 
 

I. INTRODUCTION 
 

Satellite constellation typically requires large, distributed ground systems for processing and dispersing data 

products. The performance requirements of these ground systems depend on the number of satellites in the 

constellation, the bandwidth of the bits/ hitting on the ground and the complexity of the application domain 

processing. When coupled with end user demands for data with high temporal and spatial resolution, ground 

system performance requirements are increasing dramatically. Unique data sources, processing power, display 

technologies and networks must be integrated into a seamless resource that can be easily managed within one 

framework. 

In this paper, we propose a resolution enhancement technique using interpolated DWT high frequency sub band 

images and the input low resolution image. Inverse DWT (IDWT) has been applied to combine all these images 

to generate the final resolution enhanced image. 

In order to achieve a sharper image, we nominate to use a transitional stage for reckoning the high frequency 

sub bands by utilizing the difference image obtained by subtracting the input image and its interjaculate lower 

level band. The prospective approach has been compared with standard interpolation techniques, wavelet zero 

padding (WZP), where the unknown coefficients in high frequency bands are replaced with zeros, state of art 

techniques such as WZP, cycle spinning and previously introduced complex wavelet transform based image 

declaration intensification. It is imperative to reminiscence that in this paper the declaration intensification is 

used as process that enlarges the given input in the way that the output is sharper. 
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The performance of the proposed technique over performs all available state of art methods for image resolution 

enhancement. The visual and quantitative results of the proposed satellite image resolution enhancement 

technique. 
 

II. RELATED WORKS 
 

The authors propose an image resolution enhancement technique based on interjaculation of the higher 

frequency band images obtained by discrete wavelet transform and the input image. The circumference is 

intensify by familiarize an intermediate stage by using stationary wavelet transform. DWT is applied in order to 

decompose as input image into various bands. Then the higher frequency bands as well as the input image are 

interpolated. 

The estimated higher frequency bands are being modified by using higher frequency band obtained through 

SWT. Then all these bands are combined to generate a new high resolution image by using inverse discrete 

wavelet transform. The significant and visual results are showing the superiority of the proposed technique over 

the conventional and state of art image resolution enhancement technique. 

Super resolution is a process where a high resolution image can be reconstructed from a set of blurred and noisy 

low resolution images which are at a specific pixel shift from each other. Various alternate picture element 

deviate low declaration image contains some new information about the scene and super resolution is to 

combine to give a higher resolution image. 

Frame alignment is very much important concept in divine declaration process which is achieved by image 

enrollment. Using image enrollment, the divine declaration algorithm presented here places two adjacent frames 

together into a high resolution grid. The LR images are assumed to be half picture element deviate. This paper 

aims at invoke the divine declaration algorithm using wavelet transform to interpolate the missing pixels in the 

grid to create one high declaration image. The result is evaluated in premises of Mean square error, PSNR and 

Signal noise ratio. By consummate divine declaration in the wavelet domain, a more data processing decisive 

comprehensive system can be developed. 

Image having higher resolution (HR) is the foremost requirement in most of the imaging utilization. HR refers 

higher picture element quantity and hence it contributes to provide more accurate information. Also the 

available camera resolution may not always suffice for a given application. The images may be degraded or 

misregistered or sub pixel shifted due to sub sampling. Therefore we need to increase the current resolution 

level by one stroke or other. It can be consummate basically by either abbreviating the picture element size or by 

increasing the chip size. It has some limitations which may generate shot noise and severely degrade the image 

quality. A new approach is required to increase the resolution of the image. 

It is possible to obtain an HR image from multiple low resolution LR images by using signal processing 

technique called super resolution. Such a resolution enhancement approach has been one of the most active 

research areas and it includes an alias free up sampling of the image removing the degradations due to the image 

capture. The super resolution process extrapolates the high frequency components and minimizes aliasing and 

obscure. If the images are alternate picture element deviated then each low declaration image contains various 

information. 

Super resolution is used for resolution enhancement of images or video sequences. Instead of super resolution 

frames globally, usually localized motion based super resolution increases the quality of the enhanced frames. 
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We propose to use the super resolution on different subbands of localized moving regions extracted from 

discrete wavelet transform and composing the super resolved subbands using inverse DWT to generate the 

respective enhanced high resolution frame. 

The results based on Peak signal noise ratio values, in compression with the universal divine declaration 

method, show improvement in quality. The improvement is achieved by isolating different frequencies in 

different subbands extracted from DWT and super resolving the tem separately. Two low resolution test video 

sequences with 4 second recordings (30fps) are used to evaluate the performance of the super resolution method. 

One of the sequences contains a single moving object, where the second one contains two moving objects. The 

frames are of size 256*256 pixels. 

The motion regions change adaptively for each frame in comparison of next two frames and the previous frame. 

The low resolution video sequences are generated by downsampling and low pass filtering each frame of the 

high resolution video sequence. 

Wavelet based resolution enhancement methods improve the image resolution by estimating the high frequency 

band information. A new resolution enhancement method using inter subband correlation in which the sampling 

phase in DWT is acknowledge. Interposition filters are designate by evaluate interaction between subbands 

having different sampling phases in the lower level and applied to the correlated subbands in the higher level. 

The filters are estimated under the assumption that correlations between two subbands in the higher level are 

similar to that in the lower level in DWT. The preliminary results show that our prospective method outperforms 

the conventional interpolation methods including the other wavelet based methods with respect to peak signal to 

noise ratio (PSNR) as well as the subjective quality. 
 

III. PROPOSED SYSTEM 
 

The wavelet transform has gained wide spread acceptance in signal processing and image condensation. 

Because of their congenital multi resoluteness nature, wavelet coding presentation is especially convenient for 

applications where scalability and tolerable degradation are extensive. Latterly the Joint picture expert group 

representatives has discharge its new image coding standard, Joint picture expert group 2000 which has been 

established upon DWT. Wavelet transforms decomposes a signal into a set of basic functions. The wavelet 

transform is computed separately for different segments of the time domain signal at different frequencies. Multi 

resolution analyzes the signal at different frequencies giving different resolutions. 

MRA is designed to give good time’s resolution and poor frequency resolution at high frequencies and good 

frequency resolution and poor time resolution at lower frequency. Excellent for signal having higher frequencies 

component for short durations and low frequency components for long duration. 

The transform of a signal is just another form of characterizing the signal. It doesn’t change the notification 

appeased present in the signal. The wavelet transform contribute a time- frequency representations on the signal. 

It was advanced to conquer the short coming of the (STFT) short time Fourier transform, which can also be used 

to analyze non stationary signals. 

While STFT gives a constant resoluteness at all frequency, the wavelet transform uses multi-resoluteness 

technique by which different frequencies are analyzed with different resolutions. A wave is a fluctuate function 

of time or space and its periodic. In contrast, wavelets are confined waves. They have their energy concentrated 

in time or space and are suited to analysis of transient signals. While Fourier transform and STFT uses waves. 
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The wavelet analysis is done similar to the STFT analysis. The signal to be considered is compounded with a 

wavelet function just as it is multiplied with a window function in STFT and the transform is computed for each 

segment generated. 

The wavelet series is just a sampled version of CWT and its computation may consume significant amount of 

time and resources, depending on the resolution required. DWT which is based on sub band coding is found to 

yield a fast computation of wavelet transform. It is easy to equipment and truncates the computation time and 

resources required. 

In CWT, the signals are analyzed using a set of basic functions which relate to each other by simple scaling and 

adaptation. In the compact of DWT, a time-scale delegation of the digital signal is obtained by using digital 

filtrate techniques. The signal to be considered is transpire through filters with different cutoff frequencies at 

different scales. 

 

 

Figure 1: Block Diagram of Satellite Image Processing 
Multi resolution analysis using filter banks are one of the most widely used signal transforming functions. 

Wavelets can be concluded by operating of filters with recycling. The resoluteness of the signal, which is a 

capacity of the volume of design notification in the signal, is decisive by the filtrate operations, and the scale is 

decisive by up inspecting and down inspecting operations. 

Pixels are randomly corrupted by two fixed external values (0) to (255), generated with the same probability. 

Each image pixel at location (i,j) with intensity value s(i.j) and also corresponding pixel of the noisy image x(i,j) 

then the probability density function of x(i,j). 

F(x) = P/2 x=0 ----------------------------------------- (1) 

1-P   x=s (i, j) ------------------------------------------    (2) 

P/2   x=255------------------------------------------------ (3) 

Table 1: Comparison Various Types of Filters 
 

 

 

 

 

 

IV. BLOCK DIAGRAM 
 

Resolution is an important feature in satellite image, which makes the declaration enhancement of such images 

to be of vital importance. There are many applications of using satellite images; hence resolution enhancement 

of such images will increase the quality of the other applications. 

Where - indicate difference and + indicate comparison 

The main loss of an image after being super resolved by applying interpolation is on its high-frequency 

components, which is due to smoothing caused by interposition. Consequently in order to upgrade the quality of 

the super resolved image, preserving the edges is essential. DWT has been employed in order to preserve the 

high- frequency components of the image. 

Types of 

Filters 

Noise 

Density 

PSNR MSE UQI 

SMF 305.20 3465.5 0.3696 8.19 

CWMF 561.69 3913.75 0.1762 7.62 

PSMF 143.04 10275.0 0.2362 8.23 

SATELLITE IMAGE SAMPLING ORIGINAL IMAGE 
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Figure 2: Block Diagram of Proposed System 

The DWT has good directional selectivity and has the advantage over complex wavelet transform (CWT). It 

also has limited redundancy. The DWT is approximately transferring proportional, unlike the desperately 

sampled DWT. The repetition and transfer inference of the DWT mean that DWT coefficients are inherently 

interposable. 

In order to show the performance of the prospective method over the conventional and state of art image 

resolution enhancement techniques, five satellite images with different features are used for comparison the 

PSNR performance of the proposed technique with the conventional bicubic interpolation, WZP techniques with 

factors of two and four respectively. 

The PSNR of proposed technique is 3.16 and 7.19 DB higher than the PSNR obtained by using the bi-cubic 

interpolation and WZP technique appropriately. Decisions in both tables demonstrate the dominance of the 

prospective technique over the conventional and state of art image resolution enhancement techniques. 
 

V. SIMULATION RESULTS 

                                               
Figure 3: Resolution of Bi-Cubic Interpolation         Figure 4: Resolution of WZP Technique 
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Figure 5: Resolution of Bi-Cubic and WZP                Figure 6: Comparison of Various Filters 

 

VI. CONCLUSION 
 

This paper has proposed a new resolution enhancement technique based on the interpolation of the high 

frequency sub band images obtained by DWT and input image. The prospectiveapproach has been certified on 

well-known bench mark images, where their PSNR and RMSE and visual results show the superiority of the 

proposed technique over the conventional and state of art image resolution intensification approach. The PSNR 

advancement of the prospective approach is up to (7.19) dB correlated with the standard bi-cubic interposition. 
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ABSTRACT 
This study based on one of the important thing which is necessary for every person’s life that is motivation. 

Every person’s wants some output in return of their input. If we talk about organisation whether it is some 

company, factory, college or university the employees their also needs motivation to do work or to perform well 

in the organisation. The way of motivation is some kind of reward like promotion, increase in the salary, having 

good relationship with the co-workers, empowerment etc. Motivation is the driving force by which humans 

achieve their goals It is the inspiration we live and yes breathe for -- inspiriting the spirit of innovation. The 

main objective of the study is to know the motivational factors that motivate the employees in the organization 

and to know the satisfaction level of employees with those motivational factors. To achieve the objective of the 

study 200 respondents has been taken to conduct the study. The questionnaire method is used to collect the data. 

The non-probability convenient sampling technique is used in the study. There are some findings and suggestion 

of the study which has been discussed. 
 

Keywords: Employee Motivation, Employee Performance, Job satisfaction, Organizational 

Effectiveness 
 

I. INTRODUCTION 
 

Every organization and business wants to be successful. The current era is highly competitive and organizations 

regardless of size, technology and market focus are facing employee retention challenges. To overcome these 

restraints a strong and positive relationship and bonding should be created and maintained between employees 

and their organizations. Human resource or employees of any organization are the most central part so they need 

to be influenced and persuaded towards tasks fulfillment. For achieving prosperity, organizations design 

different strategies to compete with the competitors and for increasing the performance of the organizations. A 

very few organizations believe that the human personnel and employees of any organization are its main assets 

which can lead them to success or if not focused well, to decline. Unless and until, the employees of any 

organization are satisfied with it, are motivated for the tasks fulfillment and goals achievements and encouraged, 

none of the organization can progress or achieve success.The focus of this study is to enlighten that how an 

organization through its employees canachieve success and effectiveness. Organization can achieve this only 

when the employees of the organization are satisfied with its job. Employee satisfaction is only possible when 

employees are getting proper output in return of their input. Output may be some kind of reward, appreciation, 

promotion, increase in salary etc. this reward appreciation, promotion are all the sources of motivation. 

Motivated employee feel satisfied with the job and perform good in the organization. As a result organization 

achieves success and there is organizational effectiveness also.  
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The main objective of the study is to know the motivational factors that motivate the employees in the 

organization and to know the satisfaction level of employees with those motivational factors. 
 

II. REVIEW OF LITERATURE 
 

Vaitkuvienė (2010) conducted research in two Swedish manufacturing companies given by, the company 

Frilight AB and EnitorPlast AB and reported that the workers were found satisfied with the working conditions, 

training of staffs and career opportunities. The author argued that the Swedish employees were motivated and 

that the employees do not avoid responsibilities and follow directions. Vaitkuvienė (2010) also found that 

almost all employees are stimulated with the organizing of recreational tours, holidays and events. According to 

the author more than half of employees in the Sweden manufacturing companies are stimulated through gifts on 

various occasions (birthdays, holidays), free meals at work, health insurance coverage, work, clothes, 

equipment, travels for the company employees, days off, recognition and good working conditions and therefore 

the author pointed out that the employees of the manufacturing companies consider non-financial motivation 

tools to be more important. Steers et al. (2004), asserted that employee motivation plays a vital role in the 

management field; both theoretically and practically. It is said that one of the important functions of human 

resource manager is to ensure job commitment at the workplace, which can only be achieved through 

motivation.Gareth Jones, Jennifer George and Charles Hill (2000) define motivation as “psychological forces 

that determine the direction of a person’s behaviour , a person’s level of effort, and a person’s level of 

persistence in the face of obstacles”.Bent et al. (1999) carried out research in small food manufacturing 

businesses whereby respondents were asked to complete, using a five-point Likert scale about how they felt 

motivated and then how satisfied they were with their jobs and the authors found that the degree of positive 

motivation was high. According to Bent et al. (1999) the employees were either very or moderately motivated 

with their jobs, however it was important to note that no respondents stated that they were either very motivated 

or very dissatisfied with their job. David Myers (1996) defines motivation as “a need or desire that serves to 

energize behaviour and to direct it towards a goal.” Frank Hawkins (1993) defines it as “what drives or induces 

a person to behave in a particular fashion the internal force which initiates, directs, sustains and terminates all 

important activities. It influences the level of performance, the efficiency achieved and the time spent on an 

activity.” All of the definitions refer to stimuli that trigger the motivational process. Hawkins identifies also the 

properties of motivation such as it being an internal process with different roles in influencing behaviours (such 

as directing, initiating, sustaining or terminating it), and with different degrees of expression at the level of 

intensity, quality and speed in which the behaviour is carried out.Taylor (1911) with regards to employee 

motivation proposed a paternalistic approach to managing workers and argued that workers are “economic men” 

and in order to motivate them, workers should be paid higher wages. According to Elton Mayo (1953), if 

objectives of organization’s are to be met, it must attempt to understand, respect and consider the emotions, 

sense of recognition and satisfaction that is the non-monetary needs of workers. He believed that employees are 

not just concern with money but also they need to have their social needs to be met in order to be motivated to 

work. He is of view that workers enjoy interactions and managers should treat them as people who have 

worthwhile opinions.“Motivation means Internal and external factors that stimulate desire and energy in people 

to be continually interested in and committed to a job, role, or subject, and to exert persistent effort in attaining a 

goal”. “Motivation is the influence of general pattern of activities indicating and directing behavior of the 

organism”. “Motivation refers to the way in which urge, drives, desire, aspirations, or need direct control or 
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explain the behavior of human being”. RensisLikert has called motivated motivation as the “core of 

management”. Motivation is an important function which every manager performs for actuating the people to 

work for the accomplishment of the objectives of the organization. It is an effective instrument in the hands of 

the manager for inspiring the work force and creating a confidence in it. By motivating the workforce, 

management creates will to work which is necessary for the achievement of the organizational goals. 
 

III. OBJECTIVES OF THE STUDY 
 

Ø To know the motivational factors that motivates the employees in the organization. 

Ø To know the satisfaction level of employees with those motivational factors. 
 

IV. KEY FACTORS TO INCREASE MOTIVATION BETWEEN EMPLOYEES 
 

The role of the successful manager is to learn how to identify what motivates each employee, and learn how to 

leverage those motives to simultaneously fulfill the goals of the organization as well as the goals of each 

employee.  The employee motivation factors include:  

4.1 Employee Motivation by Building Satisfaction 
The only way to generate sustained profits is to build a work environment that attracts, focuses, and keeps 

talented employees. In other words, they have to be motivated to show up, get committed and perform at a 

level of excellence.  Employee motivation as it relates to employees satisfaction is vitally important. And, it 

goes way beyond just a "happier workforce." Why?  Because there is an undeniable link between satisfied, 

motivated employees, and satisfied customers. In other words, focus on creating satisfied employees, focus on 

employee motivation, and those motivated, satisfied employees will take care of your customers. 

 

4.2 Employee Motivation through Genuine Appreciation 
At times, managers unknowingly sabotage employee motivation by failing to recognize the positive behaviors 

and achievements of their employees. As a result, employees don't know whether or not they are doing a good 

job.  I recently had an employee of an organization tell me, "The only time we ever hear anything from 

management is when we do something wrong!"  Fortunately, savvy managers can improve employee motivation 

by rewarding employees with personal attention. This can include a pat on the back, a hand-written note, or a 

quick comment in the hall.  When showing appreciation, be specific. Instead of just saying, "We really are 

grateful for the good job you do around here," the approach might be, "I really appreciate how you handled the 

Franklin Industries account last week when we had to get their rush order out late Friday afternoon. Your effort 

really made a difference."  By being specific, the employer comes across as much more sincere, and the 

employee realizes their actions are truly being watched. And, a highly level of employee motivation is the 

natural result. 

 

4.3 Employee Motivation through Recognition 
Many people will do for recognition what they will not do for money. And, this is the manager's secret weapon 

for employee motivation. Some people are motivated by the opportunity to get their name on the wall, receive a 

trophy at an annual banquet, or see their name in the company newsletter. It gives them an "emotional payoff" 

for their actions. Look for ways to increase employee motivation by recognizing excellence in the workplace. 
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Ring a bell every time an individual or team hits the production target. Put up posters with the photographs of 

team members who have had the most days without accidents. Give out awards for attendance records. Just do 

something. It is so inexpensive, yet highly effective in your efforts of employee motivation.  

 

4.4 Employee Motivation through Inspiration 
Inspiration comes from leadership. This form of employee motivation includes the company's mission, purpose 

and goals. People want to be part of an organization that is going somewhere, that stands for something, and that 

provides a meaningful service to the marketplace. If you want to lead an inspired, mission-guided organization, 

follow these steps and watch employee motivation improve dramatically. 

· Have a clear mission - in other words, know where you are going. 

· Be excited and passionate about your mission. After all, if you don't get excited, they won't either. 

· Be able to communicate the mission, it's value to the marketplace. In other words, why it's worthwhile. 

· Make sure everyone in the organization understands and can communicate the mission. 

· Be sure employees understand how they fit into the process of fulfilling the organization's mission. 

· Make the connection between the mission and the individual values and goals of your employees. 

 

4.5 Employee Motivation through Compensation 
Some employees are motivated by money. In fact, most are motivated by money; at least for their basic needs. 

Employee motivation through compensation can come in the form of raises, performance bonuses, 

commissions, profit sharing, or any number of "extra benefits" like, automobiles, vacations, or other tangible 

items purchased and used as rewards.   

Some others Factors are:  

Ø Through direct communication by involving them in important decisions and keeping them informed of 

new developments or changes within the company 

Ø Get to know your employees as well as their goals and aspirations, so that together you can develop a clear 

path for advancement and opportunities for growth 

Ø Develop a strong employee-manager relationship. It is often true that when employees leave an 

organization, they are in fact leaving their manger. 

Ø Provide efficient and ongoing training for new and experienced employees as well as offering rewards and 

recognition for employees who excel and/or demonstrated a strong passion for their work and organization. 

Ø Listen to employees and act on their suggestions. Just listening and not acknowledging, responding or 

acting on what is being heard can damage credibility and motivation 
 

V. FACTORS AFFECTING EMPLOYEE MOTIVATION 
 

No one works for free, nor should they. Employees want to earn reasonable salary and Payment and employees 

desire their workers to feel that is what they are getting (Houran. J). 

Ø Money is the fundamental inducement; no other incentive or motivational technique comes Even close to it 

with respect to its influential value (Sara et al, 2004). It has the supremacy to Magnetize, maintain and 

motivate individuals towards higher performance. Frederick Taylor And his scientific management 
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associate described money as the most fundamental factor in Motivating the industrial workers to attain 

greater productivity (Adeyinka et al, 2007). 

Ø Rewards are management Tools that hopefully contribute to firm’s effectiveness by influencing individual 

or group Behavior. All businesses use pay, promotion, bonuses or other types of rewards to motivate And 

encourage high level performances of employees (Reena et al, 2009). To use salaries as a Motivator 

effectively, managers must consider salary structures which should include importance organization attach 

to each job, payment according to performance, personal or special allowances, fringe benefits, pensions 

and so on (Adeyinka et al, 2007). 

Ø Leadership is about getting things done the right way, to do that you need people to follow you, you need 

to have them trust you. And if you want them to trust you and do things for you and the organization, they 

need to be motivated (Baldoni.J, 2005). Theories imply that leader and followers raise one another to higher 

levels of morality and motivation (Rukhmani.K, 2010).Motivation is purely and simply a leadership 

behavior. It stems from wanting to do what is right for people as well as for the organization. Leadership 

and motivation are active processes (Baldoni.J, 2005). 

Ø Empowerment provides benefits to organizations and makes sense of belonging and pride in the 

workforce. In fact, it builds a Win - Win connection among organizations and employees; which is 

considered an ideal environment in numerous organizations and their employees. Empowering can flourish 

virtual human capacities. Empowered employees focus their job and work-life with additional importance 

and this leads to constant progress in coordination and work procedures. Employees execute their finest 

novelties and thoughts with the sense of belonging, enthusiasm, and delight, in empowered organizations. 

Adding up, they work with a sense of responsibility and prefer benefits of the organization to theirs 

(Yazdani,B.O. et al, 2011) 

Ø Trust is defined as the perception of one about others, decision to act based on speech, behavior and their 

decision (Hassan et al, 2010). If an organization wants to improve and be successful, trust plays a 

significant role so it should always be preserved to ensure an organizations existence and to enhance 

employees’ motivation (Annamalai.T, 2010). It can make intrapersonal and interpersonal effects and 

influence on the relations inside and out the organization (Hassan et al, 2010). 
 

VI. RESEARCH METHODOLOGY 
 

Ø Data collection:Data is collected with the help of both primary as well as secondary data sources. Under 

primary data source questionnaire method is used to achieve the objective and under secondary data source 

books, newspaper and different studies of different authors are referred.  

Ø Sample size: During the study 200 respondents are taken as the size of sample. 

Ø Sample techniques: Non Probability Convenient Sampling Technique is used to conduct the study and 

achieve the objectives of the study. 

Ø Tools used:To know the response structured questionnaire method is used. In this method questionnaire 

were distributed to the respondents and they were asked to answer the questionnaire. The questionnaire 

were structured and organized and the questions were arranged in a specific order. Beside 
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VII. DATA ANALYSIS AND INTERPRETATION 
Data is analysed with the help of Ms-Excel and SPSS  

Q1. How many years have you been working before joining this organisation? 

No. Options Respondents Percentage 

1 0-3 years 98 49% 

2 4-7 years 80 40% 

3 8-11 years 13 6% 

4 12-above years 9 5% 

 Total 200 100% 

 

 
Fig. 1 Shows Respondents Working Before Joining This Organisation 

 

7.1 Interpretation 
The above Figure 1  shows that out of 200 respondents 98 respondents have been working 0-3years before 

joining this organisation, 80 respondents have been working 4-7years, 13 respondents have been 8-11yrs and 9 

respondents are those who have been working 12-above years. 

Q.2 From how many years have you been working in current organisation? 

No.  Options Respondents Percentage 

1 0-3 years 89 45% 

2 4-7 years 53 26% 

3 8-11 years 40 20% 

4 12-above years 18 9% 

 Total 200 100% 

 
Fig.2 Represents From How Many Years Respondents Have Been Working In Current 

Organisation 
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7.2 Interpretation  
The above Fig.2 shows the 89 respondents have been working 0-3yrs in current company and 53 respondents 

are said that 4-7yrs and 40 respondents are said that 8-11yrs and 18 respondents are said that 12-aboveyrs. 

Q.3   What kind of supervision style do you prefer? 

 
Fig. 3 Shows The Supervision Style of Respondents. 

7.3 Interpretation 
The above Fig. 3 shows that 13 respondents said that they prefer Authoritative style of supervision, 162 

respondents said that they prefer Participative style, 25 respondents said that they prefer Democrative style and 

nobody is prefer Lassie Faire style. 

Q.4 Which reward system, do you feel that can better motivate you? 

No. Options Respondents Percentage 

1 Monetary 180 90% 

2 Non-monetary 20 10% 

 Total 200 100% 

 
Fig. 4 represents respondents view point about the reward system 

No.  Options Respondents Percentage 

1 Authoritative 13 6% 

2 Participate 162 81% 

3 Democrative 25 13% 

4 Lassie Faire 0 0% 

 Total 200 100% 
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7.4 Interpretation 
 The above Fig.4 shows the 180 respondents said that the monetary reward system is better for motivation and 

20 respondents said that the Non-Monetary reward system is better for motivation 

Q.5 Do you think the job given to you is challenging enough to boost you up? 

No. Options Respondents Percentage 

1 Strongly agree 79 40% 

2 Agree to some extent 95 47% 

3 Do you agree 0 0% 

4 Disagree strongly 26 13% 

 Total 200 100% 

 
Fig. 5 shows respondent view point about the job 

7.5 Interpretation 
The above Fig. 5 shows the 79 respondents are strongly agree that job is challenging enough to boost up,  95 

respondents are Agree to some extent, nobody agree with this and 26 respondents are Disagree strongly. 

Q.6 Would you work harder if you know that your efforts would lead to higher pay? 

No.  Options Respondents Percentage 

1 Strongly agree 79 40% 

2 Agree 92 46% 

3 Neutral 16 8% 

4 Disagree 13 6% 

5 Strongly disagree 0 0% 

 Total 200 100% 

 
Fig. 6 Represents aSbout The Respondents Viewpoint About The Efforts Related To Higher Pay 
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7.6 Interpretation 
The above Fig. 6 shows the 79 respondents are strongly agree with their efforts would lead to higher pay,  92 

respondents are agree, 16 respondents are neutral,13 respondents are disagree and nobody strongly disagree. 

Q.7 Do you think that incentives and other benefits will influence your performance? 

Options Respondents Percentage 

Influence 98 49% 

Does not influence 73 36% 

No opinion 29 15% 

Total 200 100% 

 
Fig. 7 represents respondents view point about the incentives 

7.7 Interpretation 
The above fig. 7  shows that 98 respondents are influenced by the incentives and other benefits given to them 

,73 respondents does not think that incentives and other benefits are influence their performance and rest of the 

respondents does not give their opinion. 

Q.8 Do you like to do things which give you a sense of personal achievement? 

No.  Options Respondents Percentage 

1 Strongly agree 55 28% 

2 Agree 83 42% 

3 Slightly agree 49 24% 

4 Neutral 13 6% 

5 Slightly disagree 0 0% 

6 Disagree 0 0% 

7 Strongly disagree 0 0% 

 Total 200 100% 

 
Fig. 8 represents respondents view point about personal achievement 
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7.8 Interpretation 
The above fig. 8 shows that 55 respondents are strongly agree with thing which give you a sense of personal 

achievement, 83 respondents are agree, 49 respondents are slightly agree, 13 respondents are neutral and nobody 

respondents are Slightly disagree and nobody respondents are disagree and nobody strongly disagree. 

Q.9 Do you provide regular positive feedback to the people who work with you? 

No. Options Respondents Percentage 

1 Strongly agree 98 49% 

2 Agree 58 29% 

3 Neutral 25 12% 

4 Disagree 19 10% 

5 Strongly disagree 0 0% 

 Total 200 100% 

 
Fig. 9 Shows the Respondents View Pint about Positive Feedback 

7.9 Interpretation 
The above fig.9 shows that 98 respondents are strongly agree with provide regular positive feedback to the 

people who work with you, 58 respondents are agree, 25 respondents are neutral and 19 respondents are 

disagree and nobody strongly disagree. 

Q.10 Do you make regular efforts to build trusting professional relationship? 

No. Options Respondents Percentage 

1 Strongly agree 64 31% 

2 Agree 110 55% 

3 Can't say 13 7% 

4 Disagree 13 7% 

5 Strongly disagree 0 0% 

 Total 200 100% 

 
Fig. 10 Represents Respondents View Point efforts to Build Trust Professional Relationship 
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7.10 Interpretation 
The above fig. 10 shows the 64 respondents are strongly agree with regular efforts to build trusting professional 

relationship,110 respondents are agree, 13 respondents are can’t say anything and 13 respondents are disagree 

and nobody strongly disagree. 
 

VIII. FINDINGS AND SUGGESTIONS 

8.1 Findings 
Ø The majorities of the respondents having work experience of about 0-3 years before joining this company. 

Ø The majorities of the respondents are working in the current company for about 0-3 years. 

Ø The majorities of the respondents are in favour with participative style of supervision. 

Ø The majorities of the respondents are in favour of the monetary rewards. 

Ø The majorities of the respondents are agreed to some extend by the job given to them to boost up their 

moral. 

Ø The majorities of the respondents are agreed that they will work hard if they are being paid with higher pay. 

Ø The majority of the respondents think that their performance is influenced by the incentives and other 

benefits given to them. 

Ø The majorities of the respondents are agreed that they would like to do things that will provide them with 

sense of personal achievement. 

Ø The majorities of the respondents are strongly agreed that they provide regular feedback to their colleagues 

and their superiors. 

Ø The majorities of the respondents are agreed that they make regular efforts to build trusting relationship 
 

8.2 Suggestions 
Ø Participative style of supervision should be applied in the organization wherever possible because 

employees like to work in the participative supervision 

Ø Instead of providing other type of rewards monetary rewards should be provided to employees because 

employees are more attracted by the monetary rewards. 

Ø Higher payments should be made to workers for doing extra work because The majorities of the 

respondents are agreed that they will work hard if they are being paid with higher pay  

Ø Recognition should be given for extra achievements. The majorities of the respondents are agreed that they 

would like to do things that will provide them with sense of personal achievement. 
 

IX. CONCLUSION 
 

The above given facts and figures shows that motivation does plays an important role in motivation of the 

employees and they are satisfied with the motivational programs that takes place in the organization and they 

want more such programs. Most of the employees are in favour of monetary rewards as they think they it will 

provide them with better motivation. 

The companies should try their best to increase the productivity of employees by motivating the employees 

because motivation can do great wonders if used effectively. 
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