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ABSTRACT 

This paper presents the results of an experimental investigation carried out to study the effectiveness of a passive control in 

the form of a Non circular geometry at exit, and here Rectangular orifices with different aspect ratios of L/D = 1 and 2 are 

taken to study the flow and compare with the circular jet having equivalent area. Incompressible jet from Rectangular and 

circular orifices at a pressure head of 30mm of H2O and 40 mm of H2O are investigated. Rectangular model shows 

significant effect on mixing mechanism. 

 

Keywords: Axis Switching, Fall Of Jet, Pairing, Large Scale Vertices, Entrainment. 

 

I INTRODUCTION 

Noncircular jets have been the topic of extensive research in the aerospace; it has the ability to enhance the mixing 

characteristics of a jet, which will greatly improve the performance of system. For example, by increasing the rate of 

mixing between air and fuel, the efficiency of a combustion cycle can be improved. In scramjet the entire mixing process 

has to be completed within a short distance to minimize the size of the combustor and for enhancing the performance of the 

entire vehicle system. In combustion systems, both large and small scale mixing enhancement is sought since large scale 

mixing determines the rapidity of the mixing process and small scale or micro scale level mixing ensures effective 

molecular level mixing for efficient combustion. 

Non circular jets have potential to entrain ambient fluid more effectively than comparable circular jets. The superior 

mixing capability is due to non-uniform curvature of their initial perimeter, relative to the evenness for the circular 

configuration, or to the instabilities produced by the initial perimeter‟s sharp corners through the asymmetric distribution of 

pressure and mean flow field. Both phenomena are deduced to accelerate three-dimensionality of the jet structures, 

therefore causing greater entraining and mixing. For elliptic and rectangular jets, azimuthal curvature variation of initial 

vertical structures produces non-uniform self-induction and three dimensional structures. As a result, these flows spread 

more rapidly in the minor axis plane than in the major axis plane, causing „axis switching‟ at a certain distance from the 
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nozzle exit. For corner containing configurations, the corners promote the formation of fine-scale turbulence and thus 

enhance fine-scale mixing.  

 

II EFFECT OF VORTICES IN CHARACTERISTICS OF JET FLOW  

 

Large-scale coherent structures control the dynamics of all free shear flows and wakes. These two-dimensional structures 

were found to play an important role in entrainment and mixing processes in incompressible shear layers
1
. The formation 

of coherent structures in a shear layer is initiated by Kelvin-Helmholtz instability and the behavior of fully turbulent shear 

layers suggest that large eddies constitute the dominant instability of the flow governed by Rayleigh's equation for inviscid 

flows. The exponential growth of the velocity and vorticity perturbations leads to a nonlinear process that eventually causes 

the roll-up of the shear layer vortices
2, 3

.  

 The initial vortices grow in the shear layer and coalesce as they are convected downstream in a “pairing” process
4
. Due to 

merging and entrainment, the shear layer spreads, and the frequency associated with the large vortices decreases. The 

irrotational entrainment by the large-scale structures leaves the entrained fluids essentially unmixed during the lifetime of 

the vortices. Nonetheless, intense mixing occurs during pairing or other amalgamation processes. Some distance 

downstream of the splitter plate trailing edge, a secondary, span wise instability appears, leading to the development of 

stream wise vortices
5
. The appearance of these vortices enhances the mixing process. Which is referred to as the ``mixing 

transition". The stream wise vorticity, which is organized in “ribs”, interacts with the span wise structures. With increasing 

downstream distance, the interaction increases the three-dimensional structure in the shear layer, leading to high-order 

instabilities and transition to small-scale dominated flow.  

In the shear layer of a jet, the physical dimensions of the nozzle introduce new length scales, not present in a plane shear 

layer. The number of vortex interactions is limited by the distance between the nozzle and the location where the shear 

layer surrounding the potential core merges. The jet flow characteristics at the end of the potential core are determined by 

the jet-column instability
6
. 

 

III CONTROL OF JET  

 

Existence of large-scale structures in the shear layer and their relation to the flow stability makes it possible to control the 

development of the shear layer and thus, affect its mixing characteristics. In general, large-scale structures are beneficial 

for the enhancement of bulk mixing, but they hinder fine-scale or molecular mixing, which are necessary, for example, in 

reacting flow applications. Enhancement of both large and small-scale mixing can be achieved by exciting a combination 

of unstable modes. The central techniques used to achieve this excitation are broadly classified as passive and active 

controls. Passive control, which uses geometrical modifications of the element from which flow separation occurs to 

change the shear layer stability characteristics. Some examples of these modifications are: co-flow jets; trip wires in plane 

shear layers; convoluted splitter plates; non-circular jets such as square jets, and elliptic jets. 
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IV RECTANGULAR JET CHARACTERISTICS  

 

Rectangular jets are popular among jet research community owing to their wide practical applications. Rectangular jets 

find application in fluidics, ink-jet printing, V/STOL aircraft, military aircraft etc. They are also currently in use on stealthy 

aircrafts and with other rapid mixing technologies
7
. Rectangular jets combine the aspect ratio features of an elliptic jet with 

corner (vertex) features of square jets. Nozzle exit shape, aspect ratio, initial turbulence level, and Reynolds number affect 

the development of the jet
8
. The flow field of the rectangular jet may be subdivided into three main regions: potential core 

region, followed by characteristic decay region and axisymmetric decay region. In the characteristic decay region, the axial 

velocity decay is dependent upon orifice configuration and the velocity profiles in the plane of the minor axis of the orifice 

are found to be similar whereas those in the plane of the major axis plane are non-similar. Three-dimensional turbulent 

rectangular jets. It has been suggested that, the anomalous behavior of the flow in the two-dimensional region of the jet is 

associated with the three-dimensional effects
9, 10

.  

The nozzle geometry and the aspect ratio play an important role on the jet development through these three-dimensional 

effects. The spreading rate of a rectangular jet is higher at the wide section than the narrow side. This results in axis-

switching. The half-width of the jet varies linearly with downstream distance with different slopes for different aspect 

ratios and initial geometries
11

. The distance of the cross-over location from the nozzle was found to be directly proportional 

to the nozzle aspect ratio
12

. The cross-over location of the rectangular orifice jets of aspect ratios 1 to 5, varied from less 

than 1h to 10h (h = width of the rectangle). Increase of half-widths along the longer and shorter side‟s results from the 

deformation of the jet spread from the rectangular like shape to rhombus-like shape at a short distance from the exit. For 

the contoured rectangular nozzle of aspect ratio 2, the deformation of the rhombus-like jet spread occurs all over the 

mixing layer. For rectangular slot jets, near-field mixing increases with slot aspect ratio. The jet growth rate in minor axis 

plane was higher; the jet width in the major axis plane was initially reduced due to the vena contracts effect. Following axis 

switching, the major axis growth rate became higher than the minor axis, resulting in a second axis switching farther 

downstream
13, 14

. 

 

V PRESENT STUDY  

Present experimental study done on Non circular orifices having aspect ratio 1, 2 and compare with circular orifice of 

equivalent area. Previous study focus only compressible medium and air only, here we taken water as incompressible 

medium done experiments at two different heads. Tabulated the center line pressure distribution and transverse pressure 

distribution. And also locate the axis switching point, centerline decay and jet fall of point. 

 

5.1. Experimental Facility 

The set up consists of a reservoir tank and a lever which can be used to adjust the water level such that the different water 

levels make different heads. The set up consists of a three standard heads which are used for this experiment. The 

experimental set up is shown in the Fig 3.1 and the three standard heads are shown in the Fig 3.2. 
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                   Figure 5.1.1. Orifice Tank                                   Figure 5.1.2. Different Heads 

                 

 

Figure 5.1.3. Pitot Probe 

 Here the orifices were made according to the dimensions that can fit in the experimental set up. Dimensional plate of 

thickness 3mm is used to connect both the base plate and the tank. Base plate consists of different cross sectional holes, 

which are connected by using the whit worth thread. The orifices and the tank are connected by O-ring which was mounted 

over the orifice and by using bolts and nuts they were connected. Tightly threaded bolts were used to prevent leakages 

from the tank and the orifice. The settling chamber total pressure which was the controlling parameter in this investigation 

was maintained constant during a run by controlling the head regulating valve. The stagnation pressure leveling the settling 

chamber gives the different pressure ratios, defined as the ratio of stagnation pressure to the back pressure required for any 
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study. The settling chamber temperature is the same as the ambient temperature and the back pressure is the ambient 

pressure into which the water jets were discharged. The ambient temperature of the room was almost constant within 0.5
◦
C 

during one experimental run. The stagnation pressure was maintained with an accuracy of 0.1%. During the experimental 

runs, the settling chamber pressure was assumed to be constant. 

This set up consists also a scale to calculate the axial length and also has a radial scales which were fixed to a stand at a 

distance of 10 cm in the radial direction of the flow. These scales give the exact length at which the width of the flow can 

be calculated. 

5.1.1 Instrumentation for Pressure Measurement 

Head at different point can be used to calculate the pressures at that respective point. For calculating the heads that is 

pressures at different points a simple pitot tube was made and connected to the set up. A burette was fixed to the stand in 

the radial direction and the pitot probe was connected to the burette by using the rubber tube. The pitot probe was 

constructed just by taking the needle of the animal vaccination and it was bent into the right angled and the needle diameter 

is 2 mm is used and length of 80 mm is used , which was made of stainless steel. As we measure pressure profiles at every 

location such that probe moves in three dimensionally. So we arrange a wooden stand, in which probe moves in three 

dimensional ways. 

 

5.2 Experimental Model 

Non circular shape orifices were used in the present investigation. The different shapes consider here is rectangle with 

aspect ratio of 1 and 2. These non circular orifices are compared with circular orifice.   Here orifices of equivalent area 

Taken to study the flow. Rectangular models different aspect ratios (L/D = 1, 2 i.e. 8.8× 8.8. 6.3×12.5), these can be 

compared with the circular orifice of 10 mm dia. In addition to this orifices are placed in diffused mixed burners to study 

the effect of flame exit of the non circular orifices.   

Experiments were carried out using rectangular, square and circle orifices. Artistic views of the orifices are shown in 

figures 5.2.1 and 5.2.2 & figure 5.2.3. 

 

Table 5.1: Geometrical parameters of Incompressible models 

Geometry Dimensions (mm) Area (mm
2
) 

Circle Diameter = 10 78.53 

Rectangle Length    = 12.53, Breadth   = 6.27 78.53 

Square Side = 8.87 78.53 
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Figure: 5.2.1                                   Figure: 5.2.2        Figure: 5.2.3 

 

VI RESULTS AND DISCUSSION 

To characterize the water jet characteristics, the primary study is carried out for circular orifice. To understand the nature 

of propagation of jet, the basic measurement done is centerline pressure measurement. The pressure head measurement is 

done with Pitot tube which measures total or stagnation pressure head. The measured pressures are gauge pressures, which 

are to be converted into absolute pressures by adding atmospheric pressure (1032mm of H2O). The measured pressure head 

is Non-dimensionalised with the pressure head maintained in the tank. 

 

6.1 Effect of Non-Circularity on Jet Development 

 

Figure 6.1.1 Centerline pressure distribution at 30 Head (Head Vs Length – diameter ratio) 

Fig. 6.1.1 presents the centerline distribution of rectangular and square model along with equal area of circular model at 

head of 30 cm of H2O and demonstrates the variation of centerline pressure with change of geometry. For this at a 

particular head, effect of geometry modification is significant for rectangular and square model compared to circle. 

Rectangular model shows more significant centerline pressure drop compared to other two models. 
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Figure 6.1.2 Centerline pressure distribution at 40 Head (Head Vs Length – diameter ratio) 

 

Figure 6.1.2 presents the centerline distribution of rectangular and square model along with equal area of circular model at 

head of 40 cm of H2O and demonstrates the variation of centerline pressure with change of geometry. For this at a 

particular head, effect of geometry modification is significant for rectangular and square model compared to circle. Square 

model shows more significant centerline pressure drop compared to other two models. 

 

Figure 6.1.3 Radial pressure distribution of Circular Orifice at 30 head (Head Vs transverse length – 

diameter ratio) 
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   Figure 6.1.4 Radial pressure distribution of Circular orifice at 40 head (Head Vs transverse length – 

diameter ratio) 

 

Figure 6.1.3 presents the radial pressure distribution of circular model at head of 30 cm of H2O. To understand the behavior 

of jet in radial direction, radial pressure distribution is carried out at X/D 3, 3.5, 4. The reason for choosing these axial 

locations is to understand the pressure distribution before the significant fall of the jet and after the significant fall of the 

jet. From constant observations, X/D=3.5 is identified as jet fall point. Pressure drops significant thereafter. From Fig 4.13, 

it is observed that pressure drop is significant compared to jet position at before fall of point.  

Figure 6.1.4 presents the radial pressure distribution of circular orifice at head of 40 cm of H2O. To understand the behavior 

of jet in radial direction, radial pressure distribution is carried out at exit of orifice and jet fall of point. Jet drops at axial 

location of X/D = 7.6. There is significant pressure drop at jet fall of point. 

 

Figure 6.1.5 Pressure distribution along Y direction for Square and rectangular models at 30 cm of H2O     
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Figure 6.1.6 Pressure distribution along Y direction for Square and rectangular model at 40 cm of H2O 

 

Fig. 6.1.5 presents the pressure distribution along Y direction at head of 30 cm of H2O. Pressure distribution taken at exit of 

rectangular and square orifices and square jet fall of location and clearly demonstrates the pressure variation of the square 

and rectangular orifice at exit. Rectangular jet has significant pressure drop compared to square jet. At jet fall of location, 

pressure drop is significant for square jet compared to square jet at exit of orifice. 

Fig. 6.1.6 presents distribution along Y direction for square and Rectangular models at head of 40 cm of H2O. Pressure is 

measured at exit of orifice and jet fall of locations and clearly demonstrates the geometrical variation and axial location 

variation on jet characteristics. The effect of geometrical variation is very minimum at exit. At the head of 40 cm of H2O jet 

drops for rectangular model at X/D = 5.2 and for square model at X/D = 5.7. Pressure variation is significant for both the 

models compared to jet location at exit.      

 

Figure 6.1.7 Pressure distribution along Z direction for Square and rectangular models at 30 cm of H2O 
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Figure 6.1.8 Pressure distribution along Z direction for Square and rectangular model at 40 cm of H2O 

 

Fig. 6.1.7 presents the pressure distribution along Z direction for square and rectangular models at head of 30 cm of H2O. 

Pressures are measured at exit of rectangular, square models and square jet fall of location and clearly demonstrate the 

effect of geometrical variation on jet characteristics. Rectangular jet has significant pressure drop compared to square jet at 

exit of the orifice. Pressure drop is significant for square model at jet fall of location compared exit of orifice. 

Fig. 6.1.8 presents the pressure distribution along Z direction for square and rectangular models at head of 40 cm of H2O. 

Pressures are measured for rectangular, square models at exit and jet fall of locations and clearly demonstrate the 

geometrical variation and axial location on jet characteristics. The effect of geometrical variation at exit of orifice is very 

minimum. Rectangular jet falls at X/D =5.2 and square jet falls at X/D = 5.7. Pressure drop is significant at jet fall of 

location compared to exit of orifice for both models. 

 

VII CONCLUSION 

Effect of geometrical modification is significant for rectangular and square model compared to circle at both the pressure 

heads. Rectangular jet has significant pressure drop compared to square jet at head of 30 cm of H2O. Square model shows 

more significant centerline pressure drop compared to other two models at head of 40 cm of H2O.  The effect of 

geometrical variation is very minimum at exit for the pressure head of 40 cm of H2O. The effect of geometrical variation is 

very significant at exit for the pressure head of 30 cm of H2O. Pressure variation is significant for both the models 

compared to jet location at exit.  
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ABSTRACT 

Between solar and wind energy sources, the latter has been attracting much attention, particularly for distributed 

generation applications. Wind is a variable form of energy, varying throughout the day as well as with seasons. Any 

wind energy conversion system can either run at a constant speed or at varying speeds. The systems operating at 

constant speed are generally not used because of their inability to track the changes in wind velocity. This results in 

poor efficiency for the overall system. With the advances in power electronics, variable speed operation has become 

possible. For wind generation systems functioning at varying speeds, different types of electric generators can be 

used. Popular among them are doubly fed induction generator (DFIG), squirrel cage induction generator (SCIG) 

and permanent magnet synchronous generator (PMSG). The features which make the PMSG advantageous over the 

other two types have been presented. Controllers are deployed for maximum power point tracking to extract the 

maximum feasible power from the wind irrespective of the wind speed. Many MPPT techniques have been proposed 

in literature and extensive research is being done to improvise the existing techniques for better results. This paper 

introduces a novel approach to apply incremental conductance method, which has been used extensively in 

photovoltaic systems till now, to wind energy systems. A certain power conditioning topology required to implement 

this method has been mentioned. Also a comparative account has been presented between the above method and the 

more commonly used perturb-and-observe method. The proposed method can prove to provide better results in 

certain conditions of wind speed variation. 

Keywords: Comparative Analysis, Incremental Conductance Method, Intermediate Boost Converter, 

Maximum Power Point Tracking, Permanent Magnet Synchronous Generator. 

I INTRODUCTION 

 

Global energy demands are escalating fast and so is the price of fossil fuels. Keeping in view the international norms 

for pollution control, presently the focus has shifted to renewable energy sources to meet this steep energy deficit. 

Popular among them are the solar and wind sources. Both of these energy sources are available abundantly in nature 
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and are environmentally benign. The cost of setting up of a wind energy power plant is lower compared to its solar 

counterpart, so it often gets the main role in power generation [1]. A point to be noted is the nonlinear output torque-

speed characteristics of a wind turbine. Due to this inherent system nonlinearity, the power output from the wind 

turbine varies with the change in wind speed. As a result, the system does not run at its maximum efficiency under 

all wind speed conditions. To optimize the system efficiency for any given wind speed, methods are employed to 

maintain the output power at its maximum value at that wind speed. These are called Maximum Power Point 

Tracking (MPPT) methods.  

Electric generators driven by wind turbines convert the wind energy into its electrical form. The point of maxima 

achievable in the turbine output power- shaft speed curve of a wind energy system is called the Maximum Power 

Point (MPP). MPPT techniques aim at location of this MPP either through “calculation models or by search 

algorithms” [2]. They maintain the operating point of the wind turbine at its MPP irrespective of the wind speed by 

suitably changing the speed of the generator. 

Various techniques for MPPT in Wind Energy Conversion System (WECS) have been proposed in literature [3]-[6], 

namely, the Incremental Conductance (IC) [2], the Wind Speed Measurement, the Power Signal Feedback [6], the 

Perturb and Observe (P&O) [7] etc. Presently the P&O technique is the most widely used in WECS.  

Extensive research has been done on implementing IC algorithm for MPPT in PV systems, but it has not yet been 

studied for large scale WECS. This paper discusses the possible implementation of IC method for MPPT tracking of 

a wind energy system using grid connected permanent magnet synchronous generator (PMSG). This method can 

prove to be a better alternative to perturb and observe method under certain conditions of wind speed variation [8]. 

Further, a comparative account of the above two methods has been discussed in this paper.  

 

II SYSTEM OVERVIEW 

The energy of wind is in the kinetic form. When wind flows past the blades of a wind turbine, it rotates the turbine. 

The expression for power contained in the wind Pav, is given by [1]; 

                                                                                                                     (1) 

where, ρ is the density of air, A is the area swept by the wind turbine blades and Vw is the wind speed.  

It is not possible to extract 100% power from the wind. An index of measurement of the conversion efficiency of a 

wind turbine is given by the wind turbine power coefficient Cp, which is defined as; 

                                                                                                                                     (2) 

where, Pm is the mechanical power output of the turbine. 
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By applying fluid mechanics, the value for the theoretical maximum of this conversion factor can be calculated to be 

0.593. This limit is called the Betz limit. It means that no wind turbine can convert more than 59.3% of the kinetic 

energy of the wind into mechanical energy [9]. 

Accounting for the efficiency of generator coupled to the turbine in Cp, (2) can be modified as; 

                                                                                       (3) 

where, Pe is the electrical power output of the system. 

The tip speed ratio (TSR) can be mathematically expressed as; 

                                                                                      (4) 

where, ωm is the turbine rotational speed, R is the rotor radius. TSR is related to efficiency of a turbine.  

The factor Cp is a transcendental function of blade pitch angle (β) and tip speed ratio (λ). The following analytical 

function for power coefficient has been used in this paper as demonstrated in [10]; 

                                                                                           (5) 

where,                                                                                             (6) 

The electrical power output is given as; 

                                                                                          (7) 

The performance of any wind turbine can be described by a family of curves called the Cp-λ curves. The Cp-λ curves 

for various values of blade pitch angle are shown in Fig. 1.  

 

 

Fig 1: Cp-λ characteristics for different 

values of pitch angle [3] 

 

Fig 2: Mechanical power output of the wind 

turbine versus rotor speed for different wind 

speeds [3] 
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For a wind turbine with constant blade pitch, the angle β is set at zero. Cp then becomes a function of λ only. 

Consequently, maximum power output occurs at one tip speed ratio only as denoted in Fig. 2. This value for TSR is 

called the optimum TSR and is denoted as λopt [4]. The turbine speed corresponding to λopt is ωopt. Using (4) it can be 

verified that, for tracking the MPP at all wind speeds, the rotational speed must also vary accordingly so that tip 

speed ratio is maintained at its optimal value at all times. Such variation of operating speed is not possible with fixed 

speed wind generation systems. On the other hand, variable speed turbines, with the help of suitable control system, 

have the ability to “follow” the instantaneous variations in wind speed by accordingly changing their rotational 

speed and thus are able to maintain the point of operation at the optimum tip speed ratio, λopt [11]. Thus MPPT is 

achieved at different wind speeds. 

 

III SYSTEM CONFIGURATION AND MODELING 

3.1 Wind Energy Conversion System 

The components of a typical WECS that produces electrical power are wind turbine, drive train mechanical 

connection, generator and load. When wind blows, the main shaft in the drive train starts to rotate. The gearbox 

turns the rotational speed to higher level so that it is suitable to drive the generator. The load may be an isolated one 

or the grid itself. Two broad categories of wind generation systems are: fixed speed systems and variable speed 

systems.  

As pointed out earlier, for higher efficiency the operating speed of the system must vary with the simultaneous 

variation in wind velocity, hence the use of variable speed generating systems is the most popular trend in WECS. 

Mostly two types of variable speed generators are widely used: Doubly Fed Induction Generator (DFIG) and 

Direct-driven Permanent Magnet Synchronous Generator (PMSG). Both of them are able to generate high quality 

electrical power even when wind speed varies. The latter offers some advantages in terms of cost and reliability over 

induction generators (IG) [12, 13]. Due to the high power density of PMSG, the generator can be driven at low 

speeds and thus the need for a gear-box is eliminated. Gearbox is the most expensive part in wind turbine which 

requires scheduled maintenance and very costly repairs [14]. PMSG weighs less, has less mechanical loss and 

requires less space than comparable IG because of this design.  

The model usually consists of wind generation model, three phase rectifier, three phase inverter, load and controller 

(MPPT). The topology for a wind driven PMSG is shown in Fig. 3.  
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Fig 3: Modeling of wind driven PMSG [16] 

3.2 Grid Integration Schemes 

The generated power at any instant varies due to the random nature of the wind source. This causes stability 

problems.  To overcome this concern power electronic interface is necessary [15]. The implementation of IC method 

requires a DC to DC conversion stage but the output power of PMSG is AC. For conversion of AC to DC, various 

topologies have been proposed in literature. The four topologies for grid connection of PMSG are presented as 

below [8]: 

 Back to Back converter 

This is the most commonly studied connection. Fig. 4 shows the back to back converter (BBC) connection for a 

WECS using permanent magnet synchronous generator. Both the grid side inverter and the generator side rectifier 

are controlled. 

 Intermediate buck-boost converter 

Fig. 5 shows the intermediate buck-boost converter (IBBC). This topology uses an uncontrolled bridge rectifier, DC-

DC buck-boost converter and DC-AC inverter. 

 

Fig 4: Back to back converter 

 

 

Fig 5: Intermediate buck-boost converter
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Fig 6: Intermediate boost converter  

Fig 7: Matrix Converter 

 

 

 Intermediate boost converter 

Fig. 6 presents the intermediate boost converter (IBC). An uncontrolled rectifier, DC-DC boost converter and DC-

AC controlled inverter are used for grid integration. 

 Matrix converter 

A bidirectional matrix converter (MC) is shown in Fig. 7 that can convert AC to AC directly. 

 

3.3 Reliability of Grid Connection Topologies 

The probability that a system or component will perform its desired functions under the stated operating conditions 

for a specified period of time is a measure of its reliability. For grid connection, the topology with the maximum 

reliability should be chosen in order to minimize the maintenance and operational costs. Reliability of the proposed 

four types of grid integration of PMSG over time has been shown in Fig. 8. The intermediate boost converter 

possesses higher reliability than the other types [17]. It can be seen that the reliability of all converters except IBC 

falls by more than 80% within a period of one year. Matrix converter has a complex architecture and hence is 

seldom used. The IBC consists of three components, namely, rectifier, boost converter and inverter. Reliability 

studies have shown that inverter is the least and rectifier is the most reliable component of the converter system. 

Since the inverter system is common to all the converter schemes, the overall reliability is dependent on the type of 

rectifier used. IBC, which uses a simple diode bridge rectifier, is a good alternative to the back to back converter. 

Due to its higher reliability over other topologies, it is proposed to introduce Incremental Conductance algorithm to 

WECS by using the Intermediate Boost Converter topology. 
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Fig 8: Reliability of converters over time [17] 

3.4 Maximum Power Point Tracking  

Two tracking techniques are presented as below: 

3.4.1 Perturb-&-Observe Method 

It is also known as Hill Climb Search (HCS) method. In this control algorithm, the point of peak power output is 

continuously searched. The relation between the changes in power and rotational speed, i.e., ΔP/Δω is determined. 

Based on the location of the operating point and the sign of the quantity ΔP/Δω, the necessary control signal is 

generated which drives the system to the MPP. Fig. 9 shows the concept of HCS control for a WECS [6]. 

 

                                              (a) 

 

                                       (b) 

Fig 9: P&O method (a) electrical output power versus rotor speed curve (b) WECS with HCS control 

3.4.2 Incremental Conductance Method 

At MPP, the value of Cp is a constant. From (1), (2) and (4) maximum turbine output power Pmax is proportional to 

the cube of wind speed Vw and hence to the cube of optimum rotor speed ωopt which keeps the TSR at its optimal 

value λopt. 

                                                                               (8) 
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                                                                                            (9) 

    =                                (10) 

                                                                                      (11)  

The symbols are defined as: 

ωe: angular speed of generator in electrical radians/second. 

p: number of poles of generator 

Ke: a coefficient 

φ: flux per pole in the machine 

Vac: ac voltage output of generator 

Iac: ac current output of generator 

E: induced voltage in the stator of generator 

Rs: stator resistance 

Ls: stator inductance 

Vdc: rectified output voltage 

Based on equations (1), (2), (9), (10) and (11) the optimal value of the dc voltage Vdc-opt after ac to dc conversion is 

proportional to the optimal rotor speed ωopt . 

                                                                                     (12)  

From (8); 

                                                                                                                  (13) 

(13) establishes the relation between output power and the dc output voltage of the rectifier. Thus by varying the 

duty ratio of the converter, Vdc changes and hence Pm will follow. 

The IC method is discussed below; 

                                                                                        (14) 

where, P is power, V denotes voltage and I denotes current. 

                                                                         (15) 

Referring  to  based on (12) as shown in Fig. 2, the following three conditions may arise: 

 When  the MPP is reached. 

 When  the point is to the left of MPP. 

 When  the point is to the right of MPP. 
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Whenever  appropriate control action will be taken as shown in Fig.10. 

If   then                                                                                        (16) 

 is the instantaneous conductance of the turbine-generator set.  

 is the incremental change in conductance. 

By changing the duty ratio of the DC-DC converter the conductance of the circuit will change. When the 

incremental change in conductance equals the negative of instantaneous conductance the optimal duty ratio is found 

and maximum power is extracted from wind. 

For the proposed model of WECS using IBT, MPPT control is implemented as described below. The successive 

electrical power output is measured. Following comparison of these measurements, the duty ratio of the dc-dc 

converter is adjusted accordingly. Hence the rectified output voltage Vdc of the converter changes simultaneously. 

Then the actual power output is compared with the value from the previous cycle. If the change is positive and 

increasing, the perturbation will continue in the same direction in the subsequent cycle. This will cause the rotational 

speed to increase. If the change is decreasing, the direction of the search will be reversed. When the quantity ΔP/Δω 

equals zero, it means that the optimum rotor speed for that particular wind speed has been reached. At this point, the 

MPP has been tracked and the operating point will settle around this point [18]. 

 

Fig 10: Generated power versus rectifier output voltage curve for a wind turbine driven PMSG; k is the duty 

ratio of the converter [19] 

3.4.2 Comparison of P&O and IC method 

Firstly, in HCS method the input data are power and voltage, and in the IC method voltage and current are its inputs. 

Secondly, the condition that  is infinitesimal is not considered in HCS method whereas it is 

taken care of in IC method [20].  
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The quantity dV=V(k)-V(k-1) is the denominator of  in (15). If dV  is not infinitesimal, the sign of change in duty 

ratio is decided by whether  is greater or smaller than If dV is very small, while dI is also small, no action 

will be taken. If dV is very small, while dI is above the tiny threshold, the sign of  is decided by dI because the 

absolute value of the second term in (15) is huge while I in the first term can be ignored and V in the second term is 

positive. This method assumes that dV is positive when it is infinitesimal. When the system is working in this 

condition, there is 50% probability that the controller takes the correct direction to change duty ratio. If wrong action 

is taken, there will be a drop in load power, but the system will recognize the mistake by observing the control result 

and make correction in the next cycle. In HCS method, when dV is infinitesimal, wrong control action based on 

inaccurate measurement of voltage because of sensor limitation is likely to be made. 

IV CONCLUSION 

Till date the most commonly used grid integration topology for WECS is the Back to Back converter. Intermediate 

boost converter topology with higher reliability than back to back converter can be a suitable replacement. With this 

type of DC to DC converter stage, it is possible to implement IC algorithm in MPPT of wind generation systems. 

This technique can prove to be a better alternative to the P&O technique in applications where high sensitivity to 

wind speed variations is required. The two techniques are also equivalent in terms of the costs and the software 

complexity involved. Verification of the discussed topology can be done by simulation. Further study can be done 

on control of DC to AC converter focusing on providing high power factor and high quality power. 
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ABSTRACT 
 

Today’s main aim of each automobile manufacturing company is to built a vehicle which is entirely with a new 

fusion of technology, engineering and design, for that they focused on light weight design, crashworthiness, fuel 

consumptions & thermal comfort of car. This all facts are mainly depend on the materials which are used to 

make a different components of a vehicle including power driven system & automotive body.Automotive body 

covers approx. 40% of total weight of automotive vehicle. This paper gives an overview on different materials 

which are used to built automobile body. Mainly paper concentrate on automobile roof which covers approx. 

2% weight of total automotive body. A multi-material lightweight vehicle (MMLV) concept that uses advanced 

material solutions to achieve a nearly 25% weight reduction compared to the current production vehicle. 

Multimaterial concept also facilitating an extensive use of advanced lightweight and high-strength materials, 

resulting in environmental and fuel economy benefits. 

Keywords: Advance Vehicle Concept, Historical development of automobile body,  Lightweight 

Metal , Material Properties, Multidisciplinary design optimization 

I INTRODUCTION 

The entire automobile industry is under considerable pressure on increasing customer demands in terms of 

safety, luxuriousness and performance. The trends lead to fully equipped cars in all classes getting more 

luxurious and comfortable. At present even small cars often have air conditioning as standard fittings to reduce 

the temperature in inner body of the car. For that the thermal heat conduction from outside should be minimized. 

Moreover we cannot increase the size of the outer car body which results in increasing the weight leads to low 

performance. Also customer pays increasingly more attention to occupant safety calling for stronger rigid 

bodies. Vehicle body weight can be reduced and also the temperature can be reduced by the use of multi-

materials structure without increasing the cost. Various light weight automotive bodies have been developed 

using high strength steels, aluminium alloys. These special materials can provide light weight car bodies. 

However the high price of these special materials has been one of the main barriers to replace steel. Compare to 

this materials nimonic 115 having more strength, light weight and low thermal conductivity. Because the 

increasing number of automobiles has led to various societal and environmental concerns, such as fuel 

efficiency, emission and global warming. The automobile industry is under considerable pressure to reduce fuel 

consumption and the emissions of their vehicles. Reducing the weight of the vehicle is one key approach to 

achieving fuel efficiency, since every 56.69 kg weight reduction results in a gain of 0.09-0.21 km per liter fuel 

economy.[1] 
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II DEVELOPMENT OF AUTOMOBILE BODY 

Until the 1920’s, automakers built vehicle bodies from a composite of wood panels joined with steel brackets. 

As metallurgists improved the formability of sheet steel and toolmakers built durable dies capable of stamping 

millions of parts and spot weld technology allowed for joining large body shells. Dodge built an all‐steel vehicle 

body in 1924.Steel is commonly used in the construction of the chassis and body panels of trucks and 

automobiles. The reason for steel's use in the automotive sector is steel's unique set of characteristics as a 

construction material.  Although aluminum is lighter than steel and has a similar strength-to-weight ratio, it is 

significantly more expensive and so is only used in high-end automobiles. Steel is plentiful and cheap. Car 

manufacturers first started to use aluminium over a hundred years ago. Back then aluminium was a new and 

a poorly explored metal, however its light weight and corrosion resistance showed the metal's great potential for 

application in the emerging automotive industry. A modern car with components made of aluminium can 

be 24 percent lighter than one with components made of steel, which also allows fuel consumption to be reduced 

by 2 litres per 100 kilometres. Advanced high-tensile aluminium alloys can now completely supersede steel that 

has conventionally been used to make a vehicle body, the most important car component. This was proved 

by Audi engineers, who in 1994 released a passenger A8 model with the complete body made of aluminium. 

The model showed a weight reduction of 239 kg.Audi has been studying aluminium applications for 20 years 

by intensive R&D projects. Release of the ASF space frame marked the birthday of a high-duty aluminium 

frame structure with embedded large aluminium panels that absorb a part of load. Stamped aluminium panels 

are connected with multifunctional cast elements. This new structure also required new technologies 

to be applied. For this purpose, new light alloys and material treatment technologies were developed. Currently 

automobile industries are mainly using a single material, e.g.steel or aluminium.[2] 

 

III MATERIALS USED IN AUTOMOBILE BODY 

`Different types of materials used in automobile bodies with their properties are mentioned below 

3.1 Steel 

Today’s most commonly used materials for vehicles are still different types of steel. They offer a wide variety of 

material characteristics such as thermal, chemical or mechanical resistance, ease of manufacture and durability. 

The development process on steels continuously creates new materials for applications within the automotive 

industry with improved characteristics. These high strength grades are increasingly used in the high-volume 

production for parts such as sheets or profiles, which are assembled by special manufacturing techniques. 

Higher-strength steels currently account for 80% of the body of a European premium-class car such as the 

BMW 7er-series, introduced in 2001.In parallel with the enlarged use of this material, the yield stress of high-

strength steels has been improved over the years, realising 220 megapascals (MPa) up to 1,400MPa. Today, 

higher-strength steels are similarly being used more frequently in smaller vehicle segment as well.  

There are two main kinds of steel: 

3.1.1 Plain carbon steels  

3.1.2 Alloy steels. 
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3.1.1 Plain carbon steels: Plain carbon steels are divided into three main groups. 

a. Low carbon steel, 

b. Medium carbon steel, 

c. High carbon steel. 

Low carbon steel  

Low carbon steel also known as mild steel. Low carbon steel is a type of metal that has an alloying element 

made up of a relatively low amount of carbon. Typically it has a carbon content that ranges between 0.05 – 

0.15% carbons. Low carbon steel is one of the most common types of steel used for general purposes, in part 

because it is often less expensive than other types of steel. The sheet metal used to make car bodies is low 

carbon steel. While the steel contains properties that work well in manufacturing a variety of goods, it is most 

frequently made into flat-rolled sheets or strips of steel. Items made from low carbon steel compete with 

products that can be manufactured using stainless steel and aluminium alloy metals. Low carbon steel can be 

used to manufacture a wide range of manufactured goods .Since it has a low amount of carbon in it, the steel is 

typically more malleable than other kinds of steel. As a result, it can be rolled thin into products like car body 

panels. Low carbon steels suffer from yield point runout where the materials has two yield points. The first yield 

point( (or) upper yield point ) is higher than the second and yield drops dramatically after the upper yield point . 

If low carbon steel is only stressed to some point between the upper and lower yield point then the surface may 

developluder bonds. Low carbon steels contain less carbon than other steels and are easier to cold-form, making 

them easier to handle. 

Properties of low carbon steel 

Density                                :  7.7 -8.03 kg/m
3  

Tensile strength                   :  386.1 Mpa 

Yield strength                      :  284.4 Mpa 

Elongation                           :  37.0 % 

Thermal conductivity          :  35-55 W/m.k 

Thermal expansion              :  12.6x10
-6

/°C 

Youngs modulus                  :  210 Gpa 

Table 1:Properties of low carbon steel 

3.1.2 Alloy steels 

There are many kinds of alloy steels. The properties of each depend on the other elements (usually metals that 

are added to the steel).[3] 

 

3.2 Aluminium 

Aluminium has already established itself in the car industry for many years. Its low density and high specific 

energy absorption performance and good specific strength are its most important properties. Aluminium is also 

resistant to corrosion and can be easily recycled in its pure form. Due to its lowerModulus of elasticity, it cannot 

substitute steel parts on a one-for-one basis. Therefore, those parts need to be engineered to achieve the same 

mechanicalStrength. However, using aluminium still offers potential for weight reduction. Aluminium is used 

for body structures, closures and exterior attachments such as crossbeams, doors or bonnets. Pure aluminium 
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bodies have been developed and implemented. They are mainly used for luxury cars, such as the Audi A8, and 

some niche vehicles, such as the BMW Z8, because of their comparatively high material and production costs. 

Nevertheless, aluminium offers many advantages and new possibilities and will play an increasingly important 

role for the car industry in the future.[4] 

 

3.3 Magnesium 

Magnesium is another light metal that is becoming increasingly common in automotive engineering. It is even 

lighter than aluminium and is already used in the manufacture of transmission housings or parts of doors and 

bonnets for lightweight constructed cars. Magnesium constructions for these components are of sufficient 

strength and ensure substantially lighter parts than aluminium ones. Due to some material specific difficulties in 

stamping and forming magnesium parts, components of magnesium are primarily produced by pressure die-

casting, which permits the manufacturer to create parts with complex geometries. This manufacturing 

technology makes it possible to integrate a diverse set of functions into a single component in one 

manufacturing step.[4] 

 

Table 2:Properties of various materials [4] 

 

3.4 Plastics 

Plastics are already an important material for the automotive industry. They have a low density, are mostly 

economic to produce and their characteristics can be fitted to specific demands. The wide variety of properties 

can be created through chemical or physical material combinations. Plastics can be classified into unreinforced 

and reinforced plastics. 

Unreinforced plastics can be used to make bumper coverings or exterior attachments to the body structures. Due 

to their weak mechanical characteristics, plastics will not frequently be used for large-scale structural 

components such as vehicle floors. The forming process provides the opportunity to create complex three-

dimensional (3-D) structures. The mechanical weakness of unreinforced plastics has led to the development of 

reinforced plastics. The base material (e.g. unsaturated polyester, polyamide or epoxide) can be reinforced by 

short or long fibres made of different materials such as glass, aramide or carbon. Due to the specific properties 

of fibre reinforced plastics (FRPs), parts such as body structures for energy absorption can be realised. 

Currently, FRPs are relatively expensive to produce and are mainly used in some niche vehicles (e.g. Aston 

Martin Vanquish).[5] 

 

3.5 Carbon-Fiber-Reinforced Polymer 

Carbon-fiber-reinforced polymer or carbon-fiber-reinforced-plastic (CFRP or CRP or often simply carbon fiber) 

is an extremely strong and light fiber-reinforced polymer which contains carbon fibers. The polymer is most 
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often epoxy, but other polymers, such as polyester, vinyl ester or nylon, are sometimes used. 

The composite may contain other fibers, such as Kevlar, aluminium, or glass fibers, as well as carbon fiber. The 

strongest and most expensive of these additives, carbon nanotubes, are contained in some primarily polymer 

baseball bats, car parts and even golf clubs where economically viable. Although carbon fiber can be relatively 

expensive, it has many applications in aerospace and automotive fields, such as one. Carbon-fiber-reinforced 

polymer is extensively used in high-end automobile racing. The high cost of carbon fiber is mitigated by the 

material's unsurpassed strength-to-weight ratio, and low weight is essential for high-performance automobile 

racing. Race car manufacturers have also developed methods to give carbon fiber pieces strength in a certain 

direction, making it strong in a load-bearing direction, but weak in directions where little or no load would be 

placed on the member. Conversely, manufacturers developed unidirectional carbon fiber weaves that apply 

strength in all directions. This type of carbon fiber assembly is most widely used in the "safety 

cell" monocoque chassis assembly of high-performance race cars. 

Many supercars over the past few decades have incorporated CFRP extensively in their manufacture, using it for 

their monocoque chassis as well as other components. Cast vinyl has also been used in automotive applications 

for aesthetics, as well as heat and abrasion resistance. Most top-of-the-line cast vinyl materials such as 3M's 

DiNoc (interior use) and SI's Si-1000 3D (exterior use) have lifespans of 10+ years when installed correctly. 

Until recently, the material has had limited use in mass-produced cars because of the expense involved in terms 

of materials, equipment, and the relatively limited pool of individuals with expertise in working with it. 

Recently, several mainstream vehicle manufacturers have started to use CFRP in everyday road cars. Use of the 

material has been more readily adopted by low-volume manufacturers who used it primarily for creating body-

panels for some of their high-end cars due to its increased strength and decreased weight compared with 

the glass-reinforced polymer they used for the majority of their products. Use of carbon fiber in a vehicle can 

appreciably reduce the weight and hence the size of its frame. This will also facilitate designers' and engineers' 

creativity and allow more in-cabin space for commuters.[5] 

 

3.6 Steel Unibody 

The common type of construction for high-volume cars is the steel unibody. It is usually made of several steel 

materials. This type of body structure is made of several shell elements that are mainly joined by spot and laser 

welding.[6] 

 

3.7 Nimonic 115 

It is a nickel-chromium based super alloys or high performance alloys. These alloys contain have good oxidation 

and creep resistance , stability at high temperature and are available in different shapes. This alloy has higher 

levels of gumminess and strength. It was developed as a creep-resisting alloy for service at temperatures up to 

about 1010°c. Conventional methods and heavy-duty lubricants are used for the forming process of nimonic 

115. These alloys can function under high mechanical stress and high temperatures and also in places that 

require high surface stability.   

 

3.7.1 Applications: Due to its ability to withstand very high temperatures, Nimonic is ideal for use in aircraft 

parts and gas turbine components and also its widely used in Welding applications.[7] 

http://en.wikipedia.org/wiki/Monocoque
http://en.wikipedia.org/wiki/Supercar
http://en.wikipedia.org/wiki/Monocoque
http://en.wikipedia.org/wiki/Glass-reinforced_polymer
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3.7.2 Properties of nimonic 115 

 

Density                              :  7.85 kg/m
3 

Tensile strength                 :  1300 Mpa 

Yield strength                    :  850 Mpa 

Elongation                         :  25 % 

Thermal conductivity        :  10.6 W/m.k 

Thermal expansion            :  12.0x10
-6

/°C 

Youngs modulus               :  216 Gpa 

Table 3:Properties of nimonic 115[7] 

IV MULTIMATERIAL CAR BODY 

A car is built from many different materials, although the main structure known as the Body In White (BIW) 

.The multi material construction is an alternative to the steel unibody. Many materials with different 

characteristics are used to optimise rigidity and strength of the bodywork with an incoming high crash 

performance and reduced body weight. Common materials used for multi material bodies are high-strength 

steels, aluminium, magnesium and plastics. More widespread multi material construction is prevented by its 

high costs and complicated production process. Therefore, in the future, it still will be the exception – for 

example, used in super sport cars such as the Aston Martin Vanquish or vehicles for minimised fuel 

consumption such as the Volkswagen 3L Lupo. 

When introduced in 1936 the VW beetle carried 20kg of magnesium components. A considerable share of its 

modest weight. Magnesium largely disappeared from the automotive scene but makes a hesitant return. It is 

more than 20% lighter than aluminium and available in abundance, but has a drawback in cost, energy 

consumption and deformation capabilities. Machining magnesium castings requires extra precautions to prevent 

possible flaming of chips. Superlightcar uses Magnesium for inner fenders and the roof.[8] 

 

 

Fig.1 : VW Super Light Car 
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4.1 Literature Review For Multimaterial Car Body 

 Xintao cui et al -.Compared to single-material automotive bodies, multi-material automotive bodies allow 

optimal material selection in each structural component for higher product performance and lower cost. The 

novel material performance indices and procedures developed to guide systematic material selection for 

multi-material automotive bodies. These new indices the crashworthiness performance of complex-shaped 

thin-walled beams in multi-material automotive bodies.These procedures will help to design a lightweight 

and affordable body favoured by the automotive industry, thus to reduce fuel consumption and greenhouse 

gas emissions. These new performance indices enable to characterize complex-shape structural components 

in automotive bodies in terms of mechanical performance,through the multi-material construction and the 

optimal materials selection for each structural member in automotive bodies, lightweight and high structural 

performance can be accomplished without substantial material cost increase. These new indices enable to 

design such a lightweight and affordable body favoured by the automotive industry and consumers, and will 

help to reduce fuel consumption and greenhouse gas emissions.[9] 

 S.Jack  Hu et al-this paper proposes a new method for designing lightweight automotive body assemblies 

using multi-material construction with low cost penalty. Current constructions of automotive structures are 

based on single types of materials, e.g., steel or aluminium. The principle of the multi-material construction 

concept is that proper materials are selected for their intended functions. The multi-objective nonlinear 

mathematical programming problem involving both discrete and continuous variables. The discrete 

variables are the material types and continuous variables are the thicknesses of the panels. This problem is 

then solved using a multi-objective genetic algorithm. A new synthesis method is proposed for designing 

light weight automotive body assemblies using multi material construction with low cost penalty. The 

proposed method enables optimal materials selection for each independent component of an assembly while 

simultaneously determining sizing variables. The case study demonstrated that the method successfully 

generate a well-spread Pareto optimal set in one Single simulation run. In the case study, it can be seen that 

if proper materials are selected for the appropriate parts, a lightweight, good structure performances and 

low cost car body assembly can be acquired.[10] 

 Yuxuan Li et al -with the development of automobile technology, GMT (Glass mat thermoplastic) material 

is a kind of promising light weighing material for vehicles.GMT material has good mechanical strength, 

impact energy absorbing capacity and recoverability. It is more and more used in automobile body for the 

purpose of light weighting and environmental protection. In this paper, the high strain rate mechanical 

property of one GMT material is studied using the split Hopkinson pressure bar technique. The test result is 

analyzed for its applicability in automobile body and a material replacing method from original steel sheet 

to GMT sheet is found. Then the computer simulation is carried out for a car crashing into a rigid wall 

before and after some of its parts made such material replacement. For the 30% fibreglass reinforced 

polypropylene GMT material studied in this paper, the Hopkinson split pressure bar technique is used to 

analyze its dynamic mechanic characteristic under different strain rate. The equation of GMT automobile 

body parts thickness determination is deduced which can retain body parts strength. According to the data 

of GMT material test, GMT automobile body crash simulation is performed to study the effect of GMT 

material replacement on automobile body light weighting. The simulation result shows GMT material 
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replacement has little impact on automobile body crashworthiness and strength while reducing the body 

weight by 41 kg.[11] 

 J. Pawlowski et al-the thickness of a steel sheet raging from 0.8 mm to 1.5 mm is the most frequently used 

in vehicle body construction. Obtainable in sheets or rolls, this material has specific gravity of 7.8. The steel 

normally used is the low carbon steel with average carbon content 0.8% and it is, therefore, a good welding 

material. The permitted phosphorus (P) and sulphur (S) contaminations are, respectively 0.04% and 

0.045%. In recent years, copper (Cu) or nickel (Ni) and chromium (Cr) are often added to improve the anti-

corrosive properties of the sheet metal. All steels sheets after hot rolling go through a pickling process 

which removes the iron oxides or scale from the surface since this scale is a poor electric conductor which 

would prevent spot welding. After pickling, the sheets are cold rolled. The number of passes determines an 

important quality of the sheets, the smoothness of the surface. Apart from purely metallurgical 

considerations, for instance, the sheets used for deep pressings are made from certain parts of the ingots. 

The formability of a sheet depends upon its surface, and even small seams or surface irregularities cause 

cracking of the drawn material. Therefore, the sheets used for deep pressing are kept for as long as possible 

in packing paper and later transferred to the press very carefully. A common workshop trial for the 

formability of the sheet metal is the bend test. After bending around 180 degrees the sample of the sheet 

should not show any cracks, tears or separation.[12] 

 Tae Seong Lim et al-the fuel efficiency and emission gas regulations of passenger cars are two important 

issues now a days. In this study, a composite side-door impact beam for passenger cars was designed to 

reduce the weight of steel impact beam using glass fiber reinforced composite. The static bending tests of 

the beams were performed for the optimum fiber stacking sequence, followed by the static tensile tests of 

the joint between the composite beam and the brackets on the car body. The manufactured composite 

impact beam was mounted on the real side-door of a compact passenger car and tested under static bending 

moment. From the test, it was found that the composite impact beam with 70% weight of a high strength 

steel beam had comparable static bending strength.Also the mechanical joint used to mount the impact 

beam on the car body was designed to fail with a fiber shear-out mode in order to dissipate energy during 

collision. From the three point static bending tests, it was found that the stacking sequence of 

½#2=0n=#2_T (# represents satin prepreg) had the highest bending strength .The static strength of the 

composite impact beam manufactured with this method was increased about 20% when the weight of the 

composite beam was 70% of the steel impact beam.[13] 

 M.F.Ashby et al ., The development or selection of a material to meet given design requirements generally 

requires that a compromise be struck between several, usually convicting, objectives. The ways in which 

multi objective optimization methods can be adapted to address this problem are explored. It is found that 

trade-off surfaces give a way of visualizing the alternative compromises, and that value functions (or 

``utility'' functions) identify the part of the surface on which optimal solutions lie.The Optimum selection 

requires that the best match be found between the available profiles and the requirements of the design. 

Methods exist for achieving this when the design has a single objective. But it is rare that a design has a 

single objective; almost always there are several, and optimized selection requires that a balance be struck 

between them. Methods of developing performance metrics characterizing each objective are illustrated. 

Often, the performance metrics can be reduced to a simple combination of material properties like r/E1/3 or 
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aT/l. Trade-off plots allow the identification of an optimal trade-off surface on which the best choices lie. 

Value functions combining the performance metrics in a properly balanced way contain exchange constants 

that relate the performance metrics. If values for the exchange constants are known, materials can be ranked 

by value, identifying those that over the best compromise. Estimates for the exchange constants can 

sometimes be made by modelling, and when this is difficult it may still be possible to devise limits between 

which they must lie, allowing the selection to proceed.[14] 

 Mohammad Omar Abdullah et al -recent research has shown that new evolvement in adsorption 

technology has a promising potential to be adopted in automobile air-conditioning purpose. The trend leads 

to a strong demand of new systems for air-conditioning, especially in automobile. Adsorption cooling 

system, among other proposed cooling technologies, has a very good potential for automobile applications. 

Oil palm shell-based activated carbon has been widely applied in various environmental pollution control 

technologies, mainly due to its high adsorption performance yet low cost. However, limited studies have 

been carried out on the characteristics and application of oil palm shell-based activated carbon in adsorption 

air-conditioning system. This paper is to present a comprehensive review on the past efforts in the field of 

adsorption air-conditioning systems for automobile. Using clean refrigerants in adsorption air-conditioning 

systems will reduces the production of unwanted ozone depleting substances, such as CFCs and HCFCs. As 

such, adsorption air-conditioning system for automobile should be seriously looked into. Besides it being 

environmentally friendly, low maintenance cost could be expected. By implementing the adsorption air-

conditioning system powered by waste heat may provide a comfort for the driver and/or passengers by 

lowering the air temperature level and also for air ventilation during driving or parking.[15] 

 Arno jambor et al -in the development of every new car there is a search for new ways to combine the 

demands of the customers with reducing the weight of new cars. Further progress in optimizing steel body 

design can only take place gradually. Reinforced steel or tailored blanks are already in common use today. 

Even further reductions can be achieved by design in aluminium, magnesium or plastics. The hard-top of 

the SL-sports-car is made of aluminium and the petrol tank partition panel of the SLK-roadster is made of 

die-cast magnesium. Lightweight design and, consequently, fuel saving will only be successfully realized, if 

proper materials are selected for appropriate parts. The aid of a few examples the possibilities that we now 

have for using materials other than steel in order to reduce vehicle weight. These methods must be 

improved for future vehicles in order to meet high demands and specifications, whether self-imposed or laid 

down by law.[16] 

 Daniel carle et al -aluminium is most likely to play a more important role in future car generations. Its 

material properties give it some advantages and open the way for new applications in the automotive 

industry. One of these is its use in car bodies. As car bodies contribute to approximately 20% of the total 

weight of a car they offer a promising way to reduce the weight of cars considerably. This article 

investigates the difficulties and opportunities associated with aluminium. The article reflects on 

manufacturing issues and cost aspects as well as with ecological aspects, safety and repair ability of 

aluminium car bodies.The competition of the different materials and their supporting industries has already 

started. The steel industry is aware of the threats caused by lightweight metals. It has recently launched a 

project called Ultra Light-Steel-Auto-Body (ULSAB). Which has shown that with an utilisation of high 

strength steels a reduction in weight of up to 25% as well as an increase in rigidity is possible. A conflict of 
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targets exists between customer demands, eco friendliness and costs. Reduction of fuel consumption has its 

price and requires a lot of research and development. However, weight savings and increases in rigidity are 

definitely still possible in aluminium as well as in steel concepts. The contribution of aluminium to the 

vehicle weight will certainly keep on rising. A real competition of the different materials looking for weight 

reduction has begun. The environment and customers will profit greatly. It is most probable that the car 

body of the future will be a composite of steel, aluminium and several kinds of plastics. Only the right 

material with the right technology in the right place can exploit full use from the positive properties of each 

material and can ensure maximum benefits.[17] 

 Yuxuan li et al .,Car body light weighting and crashworthiness are two important objectives of car body 

design and improvement. In order to reduce a car’s weight without impairment of crashworthiness, a 

method of body parts’ material replacement from mild steel sheet to high strength steel sheet of reduced 

depth is brought forward. The depth reducing equation is drawn from mechanical analysis and verified by 

finite element simulation of body parts crashing into a rigid wall. It brings forward the method of 

automobile body parts light weighting using high strength steel sheet of less depth to replace the original 

design of mild steel sheet based on the mechanical analysis of automobile body parts impact. The 

simulation results of bumper and front rail impact into a rigid wall shows that the parts’ deformed shapes 

and impact energy absorption before and after material replacement are close to each other. The main 

energy absorbing parts of the automobile body are replaced by that of high strength sheet of less depth, and 

then the crash simulation of the automobile into the rigid wall is carried out, which means that the method 

of automobile light weighting by thinned high strength steel sheet brought forward in this paper is 

applicable.[18] 

 H.S. Park et al .,lightweight design with thermoplastics is a robust approach in order to reduce the CO2 

emission and fuel consumption. This paper reviews the role of plastics in the green concept of automobile 

and develops the design process for replacing steel front side panels. Prototype manufacturing was also 

implemented to verify the manufacturability and the feasibility of the development process of a plastic car 

fender. The weight of the plastic car fender is 1.15 kg, reducing 41% compared to the steel fender.In this 

study a prototype of the fender was manufactured to verify the proposed development process. It can be 

concluded that short glass fiber-reinfored plastic. For the case of our development, the weight of the plastic 

fender is only 1.15 kg, reducing 41% in comparison to the original steel fender. The testing results satisfy 

the requirement of the company. However, the manufacturing time for making the plastic fender is reduced 

2.7 times (14 s for plastic fender compared to 38 s for the steel one), and the manufacturing cost is reduced 

2.6 times. Due to the limitation of experimental facilities, the prototype fender was designed for molding by 

an injection molding machine with 1600 tons clamping force. If the fender was molded by a larger injection 

molding machine, the thickness of the product can be less than 3 mm. This reduction helps to reduce the 

material usage and the cost of the plastic fender. Our research made a contribution to develop a plastic car 

fender for the application of thermoplastic to the automotive industry. [19] 

 M.S. Mahendrakumar et al-,the current paper examines the design of an aluminium-intensive small car 

platform for desirable front impact safety performance. A space frame-type architecture comprised of 

extruded aluminium members with welded joints is considered for inherent structural rigidity, and low 

investment in terms of tooling. A finite element model of the vehicle is employed for crash analysis using 
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LS-DYNA.A numerical design of experiments is conducted for arriving at a frontend design that will yield 

desirable safety performance during impact against a rigid barrier at 30 mph (FMVSS 208 condition). For 

comparable new car assessment program performance at a higher speed of 35 mph. The current approach of 

component level testing simulations can be regarded as an effective and time-saving procedure in the crash 

safety design of new vehicles. The systematic simulation-driven approach towards designing a lightweight 

vehicle platform with aluminium extrusion-based components. Space frame-type vehicle architecture is 

introduced and evaluated for front impact safety. Benchmarking of joint analysis results against a physical 

test carried out in the present study. A similar approach has also been adopted for optimization of full 

vehicle front impact crashworthiness for the 30 mph impact speed conforming to the FMVSS 208 standard 

of NHTSA in USA. By applying an efficient LPM-based approach, insight on necessary change to front end 

crush space is obtained for the tougher NCAP standard corresponding to an impact speed of 35 mph. The 

present design approach effectively combines component testing, detailed finite-element-based analysis, 

and lumped parameter idealization leading to shortened design cycle and reduced development costs. Based 

on the results obtained, the current vehicle design, which is lightweight and eco-friendly when compared to 

a steel bodied vehicle of similar dimensions and has been prototyped, holds out promise in terms of 

crashworthiness.[20] 

 

V CONCLUSION 

This paper presents a review of the previous papers based on the advance multimaterial concept that can be 

utilized for the future vehicle to reduce the weight of the vehicle while maintaining the strength, and lowering 

the cost. This paper also suggest the selection of material for best thermal comfort environment in the car. 

This paper has demonstrated the feasibility of researching retrospective product development from a materials 

perspective, mapped against forecasts, increases the quality of future design decision-making and the probability 

of successful new product introduction.  
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ABSTRACT 

The greatest threat to national security is “Terrorism”infiltrating through borders. In critical border areas such 

as Kashmir and Bangladesh regular forces or even satellites cannot monitor these intruding terrorists as the 

area monitored is quite large and quite complex. This project provides an innovative and effective solution to 

this problem. 

 

Keywords: IEEE 802.15.4, PIR Sensor, Buzzer, PCB Antenna 

 

I. INTRODUCTION 

The small dust like wireless sensor motes which has multiple onboard sensors and a processor, which has the 

ability to detect an enemy intrusion across borders and battlefields. Thousands of these smart dust motes can be 

deployed within a large area in a few hours by one or two men. The motes can form a network on its own 

among them, are small in size, rapidly deployable, have wireless connection to outside world. They detect the 

intrusion and classify it into vehicles or individuals and groups. Onboard hardware include a variety of sensors 

for vibration/seismic, magnetic, acoustic and thermal signature recognition, a microcontroller for processing 

these sensor values and a radio transceiver for communication over a wireless network. The system process the 

sensor readings, classify the targets and the tracking history can be viewed in the Graphics LCD display 

attached in the central monitoring unit. The central monitoring node acts as the parent node in a peer to peer 

wireless network model. The dust motes communicate with central parent node using wireless radio network.  

 

II. RELATED WORK 
 

 

POCW is found mostly in military applications such as battlefield’s targets monitoring, or in environmental 

applications such as contaminant flow control. We will describe POCW in more detail later in this paper. The 

application in POCW is interested in finding association (relationships among events) around the targets, in 

contrast to Sensor Association Rules interested in the relationships among sensor nodes.Multi-target tracking 

(MTT) is a process of estimating the trajectories and velocities of mobile targets. Collaborative target tracking 

uses a multi-sensor scheme to improve the tracking accuracy compared with single-sensor tracking. Physical 

limitations of sensor nodes in terms of battery supplied energy, processing capability, communication bandwidth 

and storage have driven the desire for sensor and sampling interval selections to improve the energy efficiency. 

 



International conference on Science, Technology and Management                          ICSTM-2015                                                                                                       

YMCA, New Delhi (India), 1 Feb 2015                                    www.conferenceworld.in 

665 | P a g e  

 

III. PROPOSED SYSTEM 
 

The project aim is to design a next generation intelligent ultra small dust like wireless sensor motes which has 

multiple onboard sensors and a processor, which has the ability to detect an enemy intrusion across borders and 

battlefields. Thousands of these smart dust motes can be deployed within a large area in a few hours by one or 

two men. The motes can form a network on its own among them, are small in size, rapidly deployable, have 

wireless connection to outside world. They detect the intrusion and classify it into vehicles or individuals and 

groups. Onboard hardware include a variety of sensors for vibration/seismic, magnetic, acoustic and thermal 

signature recognition, a microcontroller for processing these sensor values and a radio transceiver for 

communication over a wireless network. The system process the sensor readings, classify the targets and the 

tracking history can be viewed in the Graphics LCD display attached in the central monitoring unit. The central 

monitoring node acts as the parent node in a peer to peer wireless network model. The dust motes communicate 

with central parent node using wireless radio network.  

 

IV. BLOCK DIAGRAM 
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V. MIWI P2P WIRELESS PROTOCOL 

 

The Microchip MiWi™ P2P Wireless Protocol is a variation of IEEE 802.15.4, using Microchip’s 

MRF24J40MA 2.4 GHz transceiver and any Microchip 8, 16 or 32-bit microcontroller with a Inter Integrated 

Circuit (I2C). The protocol provides reliable direct wireless communication via an easy-to-use programming 

interface. It has a rich feature set that can be compiled in and out of the stack to meet a wide range of customer 

needs – while minimizing the stack footprint. 

The MiWi P2P protocol modifies the IEEE 802.15.4 specification’s Media Access Control (MAC) layer by 

adding commands that simplify the handshaking process. It simplifies link disconnection and channel hopping 

by providing supplementary MAC commands. However, application-specific decisions, such as when to 

perform an energy detect scan or when to jump channels, are not defined in the protocol. Those issues are left to 

the application developer. 

• Provides 16 channels in the 2.4 GHz spectrum (using an MRF24J40 transceiver) 

• Operates on Microchip PIC18, PIC24, dsPIC33  and PIC32 platforms 

• Supports Microchip C18, C30 and C32 compilers, Enables frequency agility (channel hopping) 

• Supports a sleeping device at the end of the communication 

• Enables Energy Detect (ED) scanning to operate on the least-noisy channel 

• Provides active scan for detecting existing connections 

• Supports all of the security modes defined in IEEE 802.15.4.  

The MiWi P2P protocol is a variation of IEEE 802.15.4 and supports both peer-to-peer and star topologies. It 

has no routing mechanism, so the wireless communication coverage is defined by the radio range. 

Guaranteed Time Slot (GTS) and beacon networks are not supported, so both sides of the communication cannot 

go to sleep at the same time. If the application requires wireless routing instead of P2P communication; or 

interoperability with other vendors’ devices; or a standard-based solution, for marketability. 

 

VI. IEEE 802.15.4 SPECIFICATION AND MIWI P2P WIRELESS PROTOCOL  

 

After the initial 2003 release of the IEEE specification, a 2006 revision was published to clarify a few issues. 

Referred to as IEEE 802.15.4b or 802.15.4-2006, the revision added two PHY layer definitions in the sub-GHz 

spectrum and modified the security module.  

Most of the market’s current products, however, use the original, IEEE 802.15.4a specification – also called 

IEEE 802.15.4-2003 or Revision A.  

The Microchip MRF24J40MA radio supports Revision A of the specification.  

The MiWi P2P stack uses only a portion of the IEEE 802.15.4 specification’s rich PHY and MAC layers’ 

definitions. The specification defines three PHY layers, operating on a spectrum of 868 MHz, 915 MHz and 2.4 

GHz. The MRF24J40MA radio operates on the 2.4 GHz, Industrial, Scientific and Medical (ISM) band – freely 

available worldwide.  
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That spectrum has 16 available channels and a maximum packet length of 127 bytes, including a two-byte 

Cyclic Redundancy Check (CRC) value. The total bandwidth for the IEEE 802.15.4, 2.4 GHz ISM band is, 

theoretically, 250 kbps. In reality, for reliable communication, the bandwidth is 20-30 kbps. 

IEEE 802.15.4 and the MiWi P2P stack support two topologies: Star and Peer-to-Peer. 

 
 

VII.PIR SENSOR MODULE 

Compact and complete, easy to use PIR Sensor Module for human body detection. Incorporating a Fresnel lens 

and motion detection IC, suitable for a wide range of supply voltages and with low current drain. Adjustable 

delay time with high sensitivity and low noise. Output is a standard TTL output signal  

Features 

• Complete with PIR, Motion Detection IC and Fresnel Lens 

• Dual Element Sensor with Low Noise and High Sensitivity 

• Supply Voltage: 5-20Vdc 

• Delay Time Adjustable: 5 seconds to 18 Minutes 

• Standard TTL Output 

• Module Dimensions: 28mm Length, 38mm Width, 40mm Height 

 

Fig 3 SB0061 Sensor 

SB0061 is a pyroelectric sensor module which developed for human body detection. A PIR detector combined 

with a Fresnel lens are mounted on a compact size PCB together with an analog IC, SB0061, and limited 

components to form the module. High level output of variable width is provided. 

 

Features and Electrical Specification 

 Compact size (28 x 38 mm) 

 Supply current: DC5V-20V (can design DC3V-24V) 

 Current drain :< 50uA 

 (Other choice: DC0.8V-4.5V; Current drain: 1.5mA-0.1mA) 

 Voltage Output: High/Low level signal ：3.3V 

 (Other choice: Open-Collector Output) 

 TTL output 

 High sensitivity 
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 Delay time：5s-18 minute 

 Blockade time：0.5s-50s (acquiescently 0 seconds) 

 Operation Temperature: -15oC -70Oc 

 Infrared sensor: dual element, low noise, high sensitivity 

 Light sensor: CdS photocell (can be add as customer requirement) 

 

VIII. TRANSMITTING MESSAGES 

There are two ways to transmit a message: broadcast and unicast. Broadcast packets have all devices in the radio 

range as their destination. IEEE 802.15.4 defines a specific short address as the broadcast address, but has no 

definition for the long address. As a result, broadcasting is the only situation when the MiWi P2P stack uses a 

short address. There is no Acknowledgement for broadcasting messages. 

Unicast transmissions have only one destination and use the long address as the destination address. The MiWi 

P2P stack requires Acknowledgement for all unicast messages. If the transmitting device has at least one device 

that turns off its radio when Idle, the transmitting device will save the message in RAM and wait for the 

sleeping device to wake-up and request the message. This kind of data transmitting is called indirect messaging. 

If the sleeping device fails to acquire the indirect message, it will expire and be discarded. Usually, the indirect 

message time-out needs to be longer than the pulling interval for the sleeping device. 

 

IX.RECEIVING MESSAGES 

In the MiWi P2P stack, only the messaged device will be notified by the radio. If the messaged device turns off 

its radio when Idle, it can only receive a message from the device to which it is connected. For the idling device 

with the turned off radio to receive the message, the device must send a data request command to its connection 

peer. Then, it will acquire the indirect message if there is one. 
 

X.PCB ANTENNA 

The PCB antenna is fabricated on the top copper trace. Figure 2-8 shows the trace dimensions. The layers below 

the antenna have no copper traces. The ground and power planes under the components serve as a counterpoise 

to the PCB antenna. Additional ground plane on the host PCB will substantially enhance the performance of the 

module. For best performance, place the module on the host PCB following the recommendations in “Mounting 

Details”. 

The Printed Circuit Board (PCB) antenna was designed and simulated using Ansoft Designer ® and HFSS 3D 

full-wave solver software by Ansoft Corporation. The design goal was to create a compact, low-cost antenna 

with the best radiation pattern. The performance of the antenna is dependent upon the orientation of the module. 
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Fig 4 PCB Antenna 

XI. BUZZER 

A buzzer or beeper is a signaling device, usually electronic, typically used in automobiles, household appliances 

such as a microwave oven, or game shows. It most commonly consists of a number of switches or sensors 

connected to a control unit that determines if and which button was pushed or a preset time has lapsed, and 

usually illuminates a light on the appropriate button or control panel, and sounds a warning in the form of a 

continuous or intermittent buzzing or beeping sound. Initially this device was based on an electromechanical 

system which was identical to an electric bell without the metal gong (which makes the ringing noise). Often 

these units were anchored to a wall or ceiling and used the ceiling or wall as a sounding board. Another 

implementation with some AC-connected devices was to implement a circuit to make the AC current into a 

noise loud enough to drive a loudspeaker and hook this circuit up to a cheap 8-ohm speaker. Nowadays, it is 

more popular to use a ceramic-based piezoelectric sounder like a Son alert which makes a high-pitched tone. 

Usually these were hooked up to "driver" circuits which varied the pitch of the sound or pulsed the sound on and 

off. 

            

Fig 5 Buzzer 

In game shows it is also known as a "lockout system," because when one person signals ("buzzes in"), all others 

are locked out from signaling. Several game shows have large buzzer buttons which are identified as "plungers”. 

The word "buzzer" comes from the rasping noise that buzzers made when they were electromechanical devices, 

http://en.wikipedia.org/wiki/Automobile
http://en.wikipedia.org/wiki/Microwave_oven
http://en.wikipedia.org/wiki/Game_show
http://en.wikipedia.org/wiki/Switch
http://en.wikipedia.org/wiki/Sensor
http://en.wikipedia.org/wiki/Sound
http://en.wikipedia.org/wiki/Electric_bell
http://en.wikipedia.org/wiki/Piezoelectric
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operated from stepped-down AC line voltage at 50 or 60 cycles. Other sounds commonly used to indicate that a 

button has been pressed are a ring or a beep. 

Operating frequency : 3.1 ± 0.5 KHz 

Operating voltage : 3 ~ 20 V dc  

 Current consumption : 14 mA 

 Sound pressure level : 73 db 

 Rated voltage   : 12 V dc 

 Tone    : continuous 

 Operating temperature: -30 ~ +85° C 

 Storage temperature  : -40 ~ +95° C 

 Dimensions  : Ø23.8 x 14.5 mm 

 Material                : ABS UL-94 1/16” high heat (black) 

 Weight                 : 4.5 g 

 

XII. RESULTS AND DISCUSSION 

 

 

XIII CONCLUSION 
 

The motes can form a network on its own among them, are small in size, rapidly deployable, have wireless 

connection to outside world. They detect the intrusion and classify it into vehicles or individuals and groups.  
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ABSTRACT 

 

Transport scrubber or TCP/IP Scrubber is a transparent mechanism for explicitly removing network scans and 

attacks at various protocol layers. This proposed system utilizes the Winpcap 3.1 software which helps in 

establishing a connection between the kernel and the LAN. Packet capturing is mainly done by Jpcap Dumper 

incorporated in Winpcap 3.1. These packets are homogenized into TCP format by setting various flags. The 

percentage of packets captured in different protocols is displayed in run time. The transfer of packets between 

the end hosts are plotted from which the intruders is detected. The packet information of the intruder is collected 

and saved. The intruder’s message is converted into a readable form by random assignment of values. Then the 

special characters in the message are scrubbed. The downfalls of firewalls and intrusion detection systems are 

overcome with the help of TCP/IP scrubber. It allows the detection of malicious contents, not only at the 

beginning, but throughout the flows life time. Thus, the ambiguities within the network are removed. 

 

Keywords: Scrubbing. Sniffing, Tracing 

 

I. INTRODUCTION 

Firewalls primarily act as gate-keepers to a protected network. Due to performance reasons, when a firewall 

identifies an authorized flow, packets are routed through a fast path and are not scrutinized for further attacks. 

An intrusion detection system is a form of passive warden that observes network traffic in search of malicious 

attacks[1]. The ID system suffers a vantage point problem. It is vulnerable to attacks. As a solution to these 

problems TCP/IP scrubber is designed and implemented to achieve maximum throughput as well as a high level 

of security. 

Two broad categories of intrusion detection systems: Network-based (NIDS) and Host based system. NIDS is 

implemented as passive network monitors that reconstruct networking flows and monitor protocol events 

through eaves-dropping techniques [2]. Host-based ID systems are located on the end-hosts in a network and 

monitor the resources and security procedures followed by co-resident users and applications [3].  Firewalls are 

effective means of protecting local system or network of systems from network-based security threats and 

provides access to outside world via WAN and the Internet. Firewall technologies are closely related to TCP/IP 

scrubber.  

Both of them are active interposition mechanisms that is packets must physically travel through them in order to 

reach their destinations and both of them operate at the ingress points of a network.  
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II. TCP/IP SCRUBBER 

 

The TCP scrubber is an active mechanism that explicitly removes ambiguities from external network flows, 

enabling downstream NIDS to correctly predict the end host response to these flows. The TCP scrubber’s job is 

to codify what consists of well-behaved protocol behavior and to convert external network flows to this 

standard.  

It allows detection of malicious contents, not only at the beginning, but throughout the flow’s lifetime. It 

provides high performance as well as enforcement of flow invariants . 

Two instances of scrubbers are: 

1. Transport scrubber 

2. Fingerprint scrubber 

Transport scrubber supports downstream passive network-based intrusion detection systems by converting 

ambiguous network flows into well-behaved flows. Fingerprint scrubber restricts an attacker’s ability to 

determine the operating system of a protected host. The design of TCP scrubber can be illustrated by comparing 

it with a full transport level proxy. A transport proxy is a user-level application that listens to a service port 

waiting for connections. When a client establishes a new connection an automatic connection is established 

between the proxy and the server. It just blindly reads and copies data from one connection to another. More 

costs is involved in this as TCP processing is done for both sets of connections in terms of throughput and 

scalability. Unlike the latter approach the TCP scrubber leaves the bulk of processing to the end points. 
 

The two main tasks the TCP scrubber performs are: 

 It maintains the current state of the connection 

 Keeps a copy of the byte stream sent by the  external host, but not acknowledged by the internal host It 

makes sure that the byte stream is always consistent and it throws away any packet which may lead to   

inconsistencies 

The Fig 1 represents the reduced TCP state processing that occurs at the TCP scrubber. 

The three general states of the scrubber are : 

 Connection establishment (INIT and INIT2) 

 Established operation (ESTAB) 

 Connection termination (CLOSE and CLOSED) 

 TCP scrubber does not keep any data state until the internal service host has acknowledged and 

reciprocated the TCP connection. It scales significantly because the amount of state kept in scrubber is much 

less than that kept at a transport proxy.. The TCP scrubber’s approach to homogenization of TCP flows 

improves scalability in the number of simultaneous connections it can service. 
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Fig 1: TCP state transition diagram 

 

The working of a TCP scrubber can be explained with the help of an example as shown in the figures. In this 

example an attacker is trying to log into an end host as root trying to fool the NID system. The attacker can 

easily hack because the NID system and the end host reconstruct overlapping TCP sequences differently. 

The figures given below represent the working of the TCP/IP scrubber towards an attack and how it solves the 

problem. 

 

  

     

  

 

Fig 2: Host and NID system after attacker sends a hole 

In fig 2, an attacker sends a data sequence to the end host with a hole at the beginning. Since TCP byte stream is 

reliable the end host and NID wait until the hole is filled before proceeding. 

NONE 

E-INIT I-INIT 

ESTAB 

 E-CLOSE I-CLOSE 

CLOSED 

 E: SYN 
    I: SYN 

      I: SYN &    

    ACK 
E: SYN & ACK 

          E: ACK I: ACK 

         E: FIN 

I: FIN 

                 I: FIN E: FIN 

B U R G  R E S ? 

B U R G  R E S ? 

“? ser grub” 

E-INIT 2 I-INIT 2 
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Fig3: Attacker filling in the hole and confusing the NID system 

In fig 3, the attacker resends the data with the hole filled with a different username of the same length. Upon 

retransmission, a correct TCP implementation would always send the same data and it’s up to the end host and 

the NID system as to which specification it should follow. The end host chooses to keep the new sequence of 

byte that comes in the second packet whereas the NID system keeps the first sequence of bytes. 

 

     TCP SCRUBBER 

 

 

 

 

                                                     Fig 4: Scrubber enforces single interpretation 

 

  TCP SCRUBBER 

 

 

   

Fig.5: Attacker filling in the hole and sending new data 

In Fig 4 and Fig.5, demonstrate how the active TCP scrubber interposed between the attacker and the 

downstream systems eliminates the ambiguity. The TCP scrubber enforces a single interpretation of the 

attackers TCP/IP stream to eliminate ambiguity. Here, the scrubber simply throws away the data after the hole, 

following which both the NID system and the end host see the attacker logging in as root. 

 

III. SNIFFING OF PACKETS 

Sniffers essentially capture, interpret and store for later analysis, packets traversing a network. The packet 

sniffer library set is 100% a fully self-contained, dynamically-loaded packet capture technology. 

Packet sniffer may be used to develop: 

 Hardware monitoring applications  

 Applications, which use non standard network protocols  

 Network traffic analyzers 

 Network activity and load balance analyzers 

 Traffic generators 

T O O R  R E S ? 

T O O R  R E S ? 

         

T O O R  R E S U 
       “User root” 

“? ser grub” 
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 Network security scanners 

 Network Intrusion Detection Systems etc  

An Ethernet sniffer is software that works in concert with the network interface card (NIC) to blindly suck up all 

traffic within “earshot” of the listening system, rather than just the traffic addressed to the sniffing host. The 

sniffer software can capture and analyze any traffic that traverses the local Ethernet segment when the network 

hardware is in its promiscuous mode[4] .The capture session object represents a packet capture session. The 

methods in this object support enumeration of all network adaptors in addition to starting, pausing, resuming 

and stopping a packet capture from a single or from multiple network adaptors. 

This packet filter object creates, enumerates, modifies, renames, deletes and applies a filter to a packet capture. 

The filter may be applied at capture time which means that only packets that meet the filter criteria will be 

saved, or it may be applied to an existing capture file. 

The trace file object represents a packet trace file. Methods allow reading packets from an existing trace file as 

well as writing packets to a new or existing trace file. Existing trace files can be overwritten or appended to. 

Packets can be exported from one trace file object to another. This object need not be called during the actual 

capture. It is called when the resulting capture file is parsed. 

 This packet info object contains the packet details of retrieved packets and is populated by the trace file and 

capture session objects. It gives application access to the packet details such as packet length, the time the 

packet was captured, the actual packet content etc [5]. It is used along with the trace file and capture session 

objects to give packet details to the application. The protocol parser object is the interface to the connection of 

protocol parsers. It analyses the packet and breaks it up into the different protocol levels. Each protocol level 

includes two summary lines as well as multiple detail lines. 

 

IV. IMPLEMENTATION

Packet capture is done with the help of packet sniffer. The sniffers allow the attackers to strike at every system 

that sends traffic to the compromised host, as well as any others sitting on the local network segment totally 

obvious to a spy in the midst.  

Following are the steps performed during capturing: 

 All packets of various protocols travel through the network. 

 In addition, to the differences in their protocol specifications they also differ in their size, length, data 

content etc.  

 Irrespective of the type of packets and differences in protocols all the packets are captured. 

 After capturing the packet, it can be stored separately without passing it into the application layer or it 

can be destroyed without the users request. 

The need for packet analyzer is that the user can exactly determine the nature of the packet. Analysis mainly 

takes place at four layers of the OSI model. 

They are: 

  Data link layer 

  Transport layer 
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  Network layer 

  Application layer 

Following are the steps performed during analysis: 

 The captured packets with encapsulated data and header information are analyzed from which the 

source and destination ports are obtained. 

 A table is displayed demonstrating the source address, destination address, source MAC address and 

destination MAC address. 

 A pie chart is also displayed in run time when the packets are captured. Using colors, the percentage of 

use of each protocol in different layers is displayed. 

Intruders or hackers are people trying to get valuable information illegally. Hackers mainly perform hacking 

because: 

 They are curious  

 They are interested in breaking security 

 Learning more about networks and systems 

Following are the steps performed during the intimation of the intruder: 

 A graph is plotted to show the various connections in the network. 

 As soon as an intruder tries to snoop into our system, an intimation of the IP address of the attacker will 

be obtained in the graph with a different color. 

 The encrypted form of the message is visible. 

 The type of protocol used by the message is displayed along with the IP address. 

 This immediate intimation helps in tracking down the intruder in the network. 

 

V. EXPERIMENTATION AND RESULTS 

 

 

 

 

 

 

 

 

 

 

Fig 6: Plotting of the packets captured 

Fig 6 plots the different packets captured along with the source and destination addresses. If an intruder tries to 

access this system without the permission, then his address is plotted with a different color to distinguish it from 

others. The authorized users are plotted in pink color and unauthorized users are plotted in red color. 

The allowable IP and MAC address are shown below 
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IP ADDRESS MAC ADDRESS 

192.168.0.100 00-13-D4-3A-33-54 

192.168.0.11 00-13-D4-3A-33-E9 

192.168.0.78 00-17-9A-77-FE-30 

192.168.0.27 00-17-9A-77-FE-9C 

192.168..0.67 00-17-9A-77-FC-E7 

192.168.0.55 00-17-9A-77-FC-E5 

151.10.0.34  

175.18.6.90  

 

Table1: IP and MAC address 

 

The IP addresses 192.168.0.100, 192.168.0.11 comprises of wired network The other IP addresses comprises of 

wireless networks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 7: Intruder’s Message 

Based on the plotted figure, the information about the intruder is obtained with his IP address which can be 

viewed in Fig 7. The message of the intruder is collected and saved for further analysis. 

The message that is received from the network is in an encrypted format that cannot be deciphered. This 

message has to be converted into a readable form as shown in Fig 8. 
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Fig 8: Conversion to readable form 

VI. CONCLUSION 

 

TCP scrubber is an active interposed mechanism for converting ambiguous network flows into well behaved 

flows that are interpreted identically at all downstream end points. When used in conjunction with NID systems 

the transport scrubber removes the attacks insuring a high confidence in the detection. It achieves high 

scalability and performance.  
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ABSTRACT 

Blended food colors are essentially a perfect mixture of water soluble food colouring agents.  Kesari powder is 

one of the most commonly used permitted food colourant. There is almost no literature available on the toxicity 

of this dye blend. Therefore, present investigation was undertaken to evaluate the toxic effects of this commonly 

used colourant on female reproduction of Swiss albino mice. Kesaripowder dose of 0.1 gm/kg b.wt (as low dose) 

and 0.2 gm/kg b.wt (as high dose) were given for 35 days to the experimental animals mixed with standard mice 

feed. The vaginal smear and body weight of the mice were recorded daily. The ovaries from each animal was 

serially sectioned and stained for follicular studies. The results showed a highly significant increase in the body 

weight. However, highly significant decrease in ovaries weight at both the dose levels. Estrous cycle was 

affected by showing a significant decrease in the number of estrous cycle and duration of proestrus, estrous and 

metestrus with concomitant significant increase in the duration of diestrus and diestrus index in all the treated 

groups. This Interruption in the estrous cycle may be attributed to hormonal imbalance caused due to dye 

toxicity. The histological findings in the treated groups showed evidence of cellular hypertrophy, degenerative 

and atrophic changes in the ovaries. This indicates the gametotoxic effect of the food dye. 

Keyword: Kesari Powder, Body Weight, Ovaries Weight, Estrous Cycle, Ovary 

I INTRODUCTION 
 

Colour is one of the most important cues used by consumers to assess the quality ofa food product. It may be 

defined as the individual's response to the visual signals generated by the light on a product. This important 

collection reviews how colour is perceived and measured, and ways in which it can be better understood and 

controlled in food.[1] 

Food colours are generally classified as natural and synthetic (harries 1986) [2]. In India, according to the 

Prevention of Food Adulteration Act (1954)[ 3], eight synthetic colours viz. - tartrazine, brilliant blue, sunset 

yellow, ponceau-4R, carmoisine, erythrocine and indigo carmine are permitted to be used in the eatables and 

that too in a limited quantity. These food colours are frequently available in the market in the form of blends of 

two or more dyes and are widely encountered in a variety of eatables from both urban and rural market. ( 

Khannaet al., 1973) [4]. 
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A blend of two or more dyes may produce an altogether different response than that observed with individual 

components (Singh et al., 1988) [5]. Kesari powder is one of the most commonly used permitted food colourant 

which impart orange-yellow colour to foods. It is a blend of tartrazine (FD&C Yellow 5) and sunset yellow 

(FD&C Yellow 6). 

Tartrazine (also known as E 102 and C.I 19140) is widely used in artificial foods, drugs and cosmetic dyes. It is 

a nitrous derivative and is known to cause allergic reactions such as asthma and urticarial[ 6]. Some authors 

have studied the carcinogenetic and mutagenetic effects of tartrazine with variable results [Maekawa et al. 

(1987) [7];Borzelleca and Hallagan, (1988) [8]; Collins et al. (1990) [9], (1992) [10]; Reyes et al. (1996) [11]; 

Koutsogeorgopoulou et al. (1998) [12]; Walton et al. (1999) [13] and Sasaki et al. (2002) [14]. 

Sunset Yellow FCF (also known as E110 and C.I. 15985) is a synthetic coal tar and azo yellow dye. It is used in 

variety of eatables such as orange squash, orange jelly, marzipan, Swiss roll, apricot jam etc. It may be 

responsible for causing an allergic reaction in people with an aspirin intolerance [15], resulting in various 

symptoms including gastric upset, diarrhoea, vomiting, nettle rash (urticaria) and swelling of the skin 

(angioedema) [16]. The colouring has also been linked to hyperactivity in young children [17].  

Additionally, numerous sociological, psychological, technical and economic factors have also influenced the 

extensive use of food colours (Downham and Collins, 2000) [18]. However some of the primary reasons 

include: 

(1) To simulate a natural colour as perceived by the consumer, such as adding red colouring to glace cherries 

which would otherwise be beige, but sometimes it is for effect, like the green ketchup that Heinz launched in 

2000. 

(2) To offset colour loss due to natural factors like light, air, extremes of temperature, moisture etc. 

(3) To replace natural colour lost during processing, to reduce batch-to-batch variation and to produce products 

with consumer appeal where no natural colour exists (Florian et al., 2002)[19]. 

(4) To conceal quality defects and to ensure consistent colour of products e.g. confectioneries and dessert 

products. 

(5) To fulfill the demand for stable and vivid colours in ready to eat foods.However, there is paucity of literature 

concerning to the toxicity of the blend of these dyes. 

II MATERIALS AND METHODS 

2.1. Animal Model 

Adult female Swiss albino mice (Musmusculus) having 24±3 gm body weight and age of 4-5 weeks were 

selected for the present investigation. The mice were procured from ChaudharyCharan Singh (CCS) Agriculture 

University, Hissar. The mice were kept in clean and aseptic polypropylene cages covered with chrome-plated 

grills and acclimatized to the laboratory conditions for two weeks before any experimental procedures. The 

colony was maintained in the departmental animal house under optimum conditions. Cages housing the animals 

had a thick bedding of saw dust with straw which was changed periodically to maintain healthy condition. 

Animals were fed with standard mice pellet diet which was procured from M/S Ashirwaad Industries, 

Chandigarh and water was given ad libitum. The animals were kept in a well ventilated and air cooled room at a 
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temperature of 25±2
0
C, 12-h light/dark cycle; 25±3°C temperature; 35–60 relative humidity. The study was 

approved by the ethical committee, Center for Advance Studies, Department of Zoology, University of 

Rajasthan, Jaipur (India). The Indian National Sciences Academy, New Delhi (INSA, 2000) [20] guidelines 

were followed for maintenance and use of experimental animals.  
 

 

2.2. Chemicals Used 

The dye kesari powder used in present study was manufactured and packed by Mallaya Fine- Chem Pvt. Ltd, 

Banglore, India and it is sold in the Indian markets with the trade name “orange yellow, IH 9140”. The other 

chemicals used in the experimentation were of analytical grade. 

 

2.3.Treatment Protocol 

Animals were divided in to 4 groups having 8 animals in each groups. The animals ofgroups II and IV mice 

were fed with standard mice feed mixed 0.1 gm and 0.2 gm of kesari powder per kg/b.wt/day as low dose (LD) 

and high dose (HD) respectively for 35 days. The animals of group I and III were served as control for 

experimental group II and IV and they were fed with only standard mice feed (daily food consumption data are 

given in Table 1). The experimental doses of kesari powder were decided after calculating the LD50 value. 

 

Groups 

 

No. of mice in a 

group 

(kept 

individually) 

 

Amount of 

food/mice/day 

(gm) 

 

Dye added/ 

mice/ day 

(gm/kg/b.wt) 

 

Food 

intake/mice/day 

Group I 

Control 

(LD) 

 

             8 

 

           5 

 

       Nil 

 

all food consumed 

Group II 

(LD) 

 

             8 

 

           5 

 

      0.1 

 

all food consumed 
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Table 1. Showing consumption of food in both control and experimental mice 

 

LD = low dose for 35days 

HD = high dose for 35 days       

The animals were sacrificed by cervical dislocation after 24 hrs of last dose given. The body weights and 

relative ovaries weights were recorded using electronic top pan balance. 

The percentage changes in body weights were calculated as follow: (“equation 1”) 

1 .Mean final body weight - Mean initial body weight     × 100  

                Mean initial body weight 

 

Relative organ weights were calculated as follow [21]: (“equation 2”) 

 

 2.    Relative organ weight  =                 Absolute organ weight (g) ×  100 

 

                                                      Body weight of rat on sacrifice day (g)  

2.4. Determination of LD50 

In the present investigation, the doses of the permitted food colour used and the duration of the experiments 

were determined using the LD50 values of the respective dyes. Five animals were tested for each dose level. 

Control mice were given standard mice feed. Symptoms of toxicity and mortality were analyzed statistically 

[22] for determination of LD50 values of kesari powder. 

 

2.5. Mode of Administration 

The calculated doses of kesari powder was mixed separately in 5 gm of standard mice feed and were fed to the 

respective experimental animals every day in the morning  between 9.00 to 11.00 am. The control animals were 

given equal amount of the standard mice feed in the same manner. 

 

2.6. Ethical Aspects 

The study was approved by the ethical committee, Center for Advance Studies, Department of Zoology, 

University of Rajasthan, Jaipur (India). The Indian National Sciences Academy, New Delhi (INSA, 2000) [20] 

guidelines were followed for maintenance and use of experimental animals.  

 

2.7. Statistical analysis 

2.7.1. Significance of the difference (“P” value) 

Group III 

Control 

(HD) 

 

             8 

 

           5 

 

       Nil 

 

all food consumed 

Group IV 

(HD) 

 

             8 

 

          5 

 

       0.2 

 

all food consumed 
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Statistical significance between the control and experimental data were subjected to one way analysis of 

variance (ANOVA, V 5.7.8), 2009.  The results are expressed as mean ± SEM. “P” values are significant 

according to the following conventions: 

p ≤ 0 - 0.00001       =     highly significant 

p ≤ 0.01 - 0.09       =     significant 

p ≤ 0.1                     =           non-significant 

 

2.8. Parameters Studied 

To evaluate the toxicity of the kesari powder on female Swiss albino mice, the following parameters were 

assessed- 

2.8.1. Body weights and organs weights 

The initial and final body weights of the animals were recorded to assess any alteration in the body weights of 

the control and the experimental animals. The reproductive organs viz. ovaries of both the control and the 

experimental animals were dissected out, cleared off adherent tissues and were weighed on an electronic top pan 

balance.  

 

2.8.2. Estrous cycle determination 

The reproductive cycle of female mice is called estrous cycle and is characterized as proestrus, estrus, metestrus 

(or diestrus I) and diestrus (or diestrus II) [23], [24]. The ovulation occurs from the beginning of proestrus to the 

end of estrus [25], [26]. From the onset of sexual maturity up to the age of 12 months, the mean cycle length in 

the female mice is 4 days [23], [24] and [27], and this short cycle length makes the mice an ideal animal for 

investigation of changes occurring during the reproductive cycle [28] [29]. 

The vaginal smear was examined everyday in the morning between 8.00 to 8.30 A.M. as per the method 

described by Marcondes[30]. Vaginal secretion was collected with a plastic dropper filled with one ml of 

normal saline (NaCl 0.9%) by inserting the tip into the vaginal pore of female but not deeply. Vaginal fluid was 

placed on glass slides and a different glass slide was used for each animal. Unstained material was observed 

under a light microscope, with 10x and 40x objective lenses.  

A normal estrous cycle in mice was defined as of 4-5 days. The characterization of each phase is based on the 

proportion among three types of cells observed in the vaginal s.0’\mear:  round and nucleated ones are 

epithelium cells; irregular ones without nucleus are the cornified cells; and the little round ones are the 

leukocytes. Vaginal smear cytology given by Long & Evans, [23], Hoar & Hickman, [31] was used for the 

determination of the estrous cycle phases. There were 8 mice in separated cages and the proportion among them 

allows to define the estrous cycle phase of the mice. Diestrus index was also observed and was calculated by 

using formula given by Rao and Kaliwal [32]: (“equation 3”) 

3. Diestrusindex  =   No. of days with clear diestrus smear      x100 
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              Total duration of treatment 

2.8.3. Histopathological studies 

Ovaries of both the control and the experimental mice were removed from the autopsied animals. The adherent 

tissues were cleared; the organs were fixed in Bouin’s fluid for 24 hours and were washed thoroughly in distilled 

water to remove excessive fixative. Paraffin blocks were prepared by standard method using alcohol for 

dehydration and xylene for cleaning the tissue. Sections were cut at 5 and stained with Harris Haemotoxylin-

alcoholic eosin [33]. For studying the histo-pathological changes, the prepared slides were examined under light 

microscope (Labomed vision 2000). We focused to observe Corpora lutea, Graffian follicle, Atretic follicles and 

developing follicles in the sections of ovary. Follicles were classified according to Chen et al. [34] in to small, 

medium and large follicles. Healthy or atretic follicles were classified according to Swartz and Mall [35]. A follicle 

was considered to be undergoing atresia or to be regressing whenever two or more pycknotic granulose cells could 

be found in a single section or when the oocyte showed signs of degeneration, such as fragmentation, loose of 

nuclear membrane or thinning of the cumulus oophorus as proposed by Osman [36]. 

 

III RESULTS 

 

3.1. Effect on body weight 

When the average final body weight of the experimental mice was compared with the average final body 

weights of the control mice, an increase was observed which was found to be highly significant for both the low 

and high dose experimental groups (Table2). 

 

3.2. Effect on ovaries weight 

A dose and duration dependent decrease in the average weight of the ovaries was recorded in the animals fed 

with kesari powder. This decrease was found to be highly significant at both the dose levels (Table 2) 
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Table 2 Showing changes in the body weight of mice fed with kesari powder 

 
***highly significant (P<0-0.00001), ** significant (P<0.01-0.09), 

ns
 non-significant (P<0.1) compared to the 

control. 

 

3.3. Effect on estrous cycle 

A significant decrease in the number of estrous cycles was observed at both the dose levels (Table 3).  

At low dose, a decrease was observed in the duration of proestrus, estrous and metestrus. Statistically, it was 

found to be significant for proestrus and metestrus while, highly significant for the estrous phase.  

 At high dose, a decrease was observed in the duration of proestrus, estrous, and metestrus, which was found to 

be highly significant for proestrus and metestrus phases while, significant for the estrous phase.On the contrary, 

a highly significant increase was observed in the duration of diestrus phase at both the dose levels (Table 3). The 

diestrus index was found to be increased in both the experimental groups when compared with the respective 

controls which was found to be statistically highly significant (Table 3). 

Table3. Effect of kesari powder on estrous cycle in albino mice 

 
 

*** highly significant (P<0-0.00001), ** significant (P<0.01-0.09), 
ns

 non-significant (P<0.1) compare to 

control. 
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3.4. Effect on ovarian histology 

 
3.4.1. Histoarchitechture of control mice ovary 

3.4.1.1.Developing follicles 

The developing follicle of the ovaries in the control group showed normal histological features, illustrating a 

well definedgranulosa cells (GC) surrounding the oocyte (O) and compact theca layers (TL). Further, the 

granulosa cells can be divided into two groups viz.- the zonagranulosa- is a thin layer along the periphery of the 

follicle and the corona radiata (CR) surrounds the oocyte. In addition, there is a zonapellucida (ZP) which 

surroundes the oocytes and remain tightly attached. 

3.4.1.2. Graafian follicle 

The graafian follicle in the ovaries of the control group showed normal histological architecture. It is 

characterized by a large, fluid-filled antrum (A), and an exentric oocyte. The granulosa cells can be divided into 

two groups viz.- the zonagranulosa- is a thin layer along the periphery of the follicle and the corona radiata (CR) 

surrounds the oocyte. In addition, there is a zonapellucida (ZP) which surroundes the oocytes and remain tightly 

attached. A cloud of granulosa cells, the cumulus oophorus (CO), surrounds the oocyte. A basement membrane 

(BM) separates the granulosa cells from the outer sheath of the follicle. Theca layers (TL) has two structurally 

and functionally distinct regions viz.- the highly cellular thecainterna and the more fibrous thecaexterna. 

3.4.1.3.   Corpus leuteum 

The corpus leuteum is made by two type of cells first theca cells which contains theca lutein cells (TLC) and 

second granulosa lutein cells (GLC). The corpus luteum develops very rapidly and occupies nearly half of the 

http://www.visualhistology.com/products/atlas/VHA_Glossary.html#Oocyte
http://www.visualhistology.com/products/atlas/VHA_Glossary.html#BasementMembrane
http://www.visualhistology.com/products/atlas/VHA_Glossary.html#Follicle
http://www.visualhistology.com/products/atlas/VHA_Glossary.html#Theca
http://www.visualhistology.com/products/atlas/VHA_Glossary.html#Theca
http://www.visualhistology.com/products/atlas/VHA_Glossary.html#Theca
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ovary. The luteal cells are considerably hypertrophied and packed closely together, so that there are no 

intercellular spaces in the corpus luteum. 

3.4.1.4. Atretic follicles 

 Follicular atresia is the break-down of the ovarian follicles.The granulosa cells stop growing and detach from 

the basal lamina. The oocyte dies and the whole unit is phagocytosed.  Granulose cells (GC) become pycnotic 

(P) in atretic follicles. In more advanced stages of atresia, extensive disruption of granulosa cells cytoplasm was 

associated with cytoplasmic vacuolization in oocytes. Follicular atresia is responsible for the oocyte 

degeneration in several mammalian species [37]. 

IV EFFECT ON OVARIES 

4.1.     Developing follicles 

Low dose- 

High dose- 

The dye blend kesari powder caused degenerative changes in the developing follicles in the ovaries of treated 

animals. The photomicrograph revealed degenerative and shrunken oocyte (DO and SO), pycnosis (P), nuclear 

fading (karyolysis) (NF), deformation of zonapellucida (DZP), degenerated corona radiate (DCR), destruction of 

basement membrane (DBM), loosening of theca layers (LTL), vacuolization (V) and degenerative granulosa 

cells (DGC).[Fig. No. 1, 2 (low dose), 3,4(high dose)] 

1                     . 2. 

3                   .  4. 

1. Photomicrograph of normal developing follicles in the ovaries showing well define oocyte (O), zonapellucida 

(ZP), corona radiata (CR), basement membrane (BM), theca layers (TL) along with well arrangedgranulosa cells 

(GC). (200X) 

http://en.wikipedia.org/wiki/Ovarian_follicles
http://en.wikipedia.org/wiki/Granulosa_cells
http://en.wikipedia.org/wiki/Basal_lamina
http://en.wikipedia.org/wiki/Oocyte
http://en.wikipedia.org/wiki/Phagocytosed
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2.  Photomicrograph of developing follicles of group II animals fed with kesari powder showing degenerative 

and shrunken oocyte (DO and SO), deformation of zonapellucida (DZP), broken corona radiata (BCR), 

vacuolization (V), destruction of basement membrane (DBM), loosening of theca layers (LTL) along with 

degenerative granulosa cells (DGC). (200X) 

3.Photomicrograph of normal developing follicles in the ovaries showing well define oocyte(O), zonapellucida 

(ZP), corona radiata (CR), basement membrane (BM), theca layers (TL) along with well arrangedgranulosa cells 

(GC). (200X) 

4. photomicrograph of developing follicles of group VI animals fed with kesari powder showing degenerative 

and shrunken oocyte (DO and SO), nuclear fading (karyolysis) (NF), deformation of zonapellucida (DZP), 

broken corona radiata (BCR), vacuolization (V), destruction of basement membrane (DBM), loosening of theca 

layers (LTL) along with degenerative granulosa cells (DGC). (200X) 

 

4.2.    Graafian Follicles 

Low dose- 

 High dose- 

The graafian follicles in the ovaries of animals fed with kesari powder showed degenerative, elongated, 

shrunken and vacuolated oocyte (DO, EO, SO and VO), lack of oocyte (AO) deformation or absence of 

zonapellucida (DZP, AZP), broken corona radiata (BCR), lack of cumulus oophorus (ACO), necrosis (N), 

apoptosis (AP), destruction of basement membrane (DBM), loosening of theca layers (LTL) and vacuolization 

(V).These degenerative changes were more severe for high dose experimental group.[Fig. No. 5, 6 (low dose) 

7,8 (high dose)] 

5                               . 6. 

   7.                             8. 
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5. Photomicrograph of normal graafian follicle in the ovaries showing well define oocyte(O), zonapellucida 

(ZP), corona radiata (CR), cumulus oophorus (CO), antrum (A), basement membrane (BM) and theca layers 

(TL) along with well arrangedgranulosa cells (GC). (200X) 

6. photomicrograph of graafian follicle of group II animals fed with kesari powder showing  elongated and 

degenerative oocyte  (EO and DO), deformation of zonapellucida (DZP), broken corona radiata (BCR), 

degenerative cumulus oophorus (DCO), pycnosis (P), necrosis (N), apoptosis (AP),  vacuolization 

(V),destruction of basement membrane (DBM), loosening of theca layers (LTL) along with degenerative 

granulosa cells (DGC). (200X) 

7. Photomicrograph of normal graafian follicle in the ovaries showing well define oocyte(O), zonapellucida 

(ZP), corona radiata (CR), cumulus oophorus (CO), antrum (A), basement membrane (BM) and theca layers 

(TL) along with well arrangedgranulosa cells (GC). (200X) 

8. Photomicrograph of graafian follicle of group VI animals fed with kesari powder showing degenerative and 

vacuolated oocyte (DO and VO), deformation of zonapellucida (DZP), broken corona radiata (BCR), 

degenerative cumulus oophorus (DCO), necrosis (N), apoptosis (AP), destruction of basement membrane 

(DBM), loosening of theca layers (LTL) along with degenerative granulosa cells (DGC). (200X) 

 

4.3.   Corpus luteum 

 Low dose- 

High dose- 

Ultrastructural studies of corpus luteum in the ovaries of sunset yellow treated animals many degenerative 

changes were observed such as degenerative granulose lutein cell and pycnotic granulose lutein cells (DGLC 

and PGLC), vacuolization (V), necrosis (N), apoptosis (AP) and loosening of theca lutein cells (LTLC) in all the 

experimental animals. These degenerative changes were more severe for high dose experimental group. [Fig. 

No. 9,10( low dose),11,12 (high dose)] 

  9.                                  10. 

11                                 .  12. 
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9. Photomicrograph of normal corpus luteum in the ovaries showing well definegranulosa lutein cells (GLC) 

and theca lutein cells (TLC). (200X) 

10. Photomicrograph of corpus luteum of group II animals fed with kesari powder showing degenerative 

granulosa lutein cells (DGLC), vacuolization (V), necrosis (N), apoptosis (AP) and loosening in theca lutein 

cells (LTLC). (200X) 

11.Photomicrograph of normal corpus luteum in the ovaries showing well define granulosa lutein cells (GLC) 

and theca lutein cells (TLC). (200X) 

12.Photomicrograph of corpus luteum of group VI animals fed with kesari powder showing degenerative 

granulosa lutein cells (DGLC), vacuolization (V), pycnosis (P), necrosis (N), apoptosis (AP) and loosening in 

theca lutein cells (LTLC). (200X) 
 

4.4.    Atretic follicles 

Low dose- 

 High dose- 

The corpus luteum in the ovaries of kesari powder treated animals, exhibited degenerated and pycnotic 

granulose lutein cells (DGLC and PGLC), vacuolization (V), necrosis (N), apoptosis (AP) and loosening of 

theca lutein cells (LTLC) at both the dose levels. [Fig.No. 13, 14 (low dose), 15, 16 (high dose)] 

13                              . 14. 

15                                16 
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13. Photomicrograph of normal atretic follicle in the ovaries showing well define antrum cavity (A), granulosa 

cells (GC), basement membrane (BM) and theca layers (TL). (200X) 

14. Photomicrograph of atretic follicle of group II animals fed with kesari powder showing aggregated oocyte 

(AO), necrosis (N), apoptosis (AP), vacuolization (V), degenerative granulosa cells (DGC), destruction of 

basement membrane (DBM) and loosening in theca layers (LTL). (200X) 

15. Photomicrograph of normal atretic follicle in the ovaries showing well define antrum cavity (A), granulosa 

cells (GC), basement membrane (BM) and theca layers (TL). (200X) 

16. Photomicrograph of atretic follicle of group VI animals fed with kesari powder showing necrosis (N), 

apoptosis (AP), vacuolization (V), degenerative granulosa cells (DGC), destruction of basement membrane 

(DBM) and loosening in theca layers (LTL). (200X) 

 

V DISCUSSION 

Chatterjea and Shinde [38] reported that an increase in the body weights over 20% above the mean body weight 

is considered as obesity. In the present study, the increase in the body weights was found to be about 20 to 35% 

above the mean body weights. Hence, it can be inferred in the view of above observation that sunset yellow 

raised the body weights and caused an obesity in the experimental animals. 

Kesari powder caused a marked decrease in the weight of the ovaries. Similar decrease in the weight of the 

ovaries was also reported byLorden and Caudle [39] in rats fed with monosodium glutamate. Ksheerasagar and 

Kaliwal [40]mentioned that the increase in the number of atretic follicles and hormonal imbalance cause decline 

in the ovaries weight. Further, Dankwardt [41] reported that disturbance in the hormonal imbalance lead to a 

lower weight of the ovaries or the testis. Hence, it is possible that the dye toxicity might have caused hormonal 

imbalance in the experimental animals which in turn lowered the weight of the ovaries. 

Cyclic changes of the vaginal smear observed in the estrous cycle gives a reasonable index of the ovarian 

activity and hormonal synthesis of estrogen and progesterone. The levels of these hormones are controlled by 

hypothalamus releasing gonadal hormones and pituitary gonadotropins [42].  

In the present study, dye caused a marked decrease in the number of estrous cycles at both the dose levels. 

Similar decrease in the number of the estrous cycle was also reported by Parimala and Kaliwal [43] in mice fed 

with mancozeb (a fungicide) and Baligar and Kaliwal [44] in mice fed with carbofuran (a pesticide). It indicates 

that the dye toxicity might have altered the estrogen-progesteron ratio [45] which in turn caused a decrease in 

the number of estrous cycle probable by increase in the diestrus phase. 

Similarly, kesari powder caused a significant decrease in the duration of proestrus, estrous and metestrus phases, 

with a concomitant significant increase in the duration of diestrus phase and diestrus index. Similar pattern of 

decrease/increase in the phases of estrous cycle have also been reported in female mice fed with an insecticide 

carbosulfan by Ksheerasagar and Kaliwal [40] and Baligar and Kaliwal [44].  

Alteration in the duration of phases of estrous cycle with prolonged diestrus as a result of dye toxicity may be 

due to reduced synthesis of ovarian steroids, causing imbalance in estrogen-progesterone ratio. The dye toxicity 

exerted direct influence upon the ovary or indirectly through the hypothalamus or/and pituitary can hypertrophy 

not be ascertained from the present studies.The degenerative changes include cellular of the theca layers, 
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complete destruction of the basement membrane separating the theca layers from the granulosa cell layers, 

atrophic changes in the oocyte &granulosa cells and marked appearance of vacuolization in the granulosa cells. 

Similar degenerative changes in the ovaries have also been reported by Eweka [45] in female Wistar rats fed 

with the leaf extract of Aspiliaafricana.  

The cellular hypertrophy of the theca layers in the treated ovaries might be due to cellular proliferation [45], 

however the mechanism remains obscure. The atrophic changes in the oocyte in the treated ovaries shows that 

the food dye somehow acted as antiprogesterone, thereby caused degeneration of the oocyte.The marked 

vacuolation in the granulosa cells observed in the present study as a result of dye toxicity may be attributed to 

the presence of mucous [45]. Tilly etal. [46] and [47] reported that apoptosis in the follicles causes significant 

decrease in the estrogen concentration. Similarly, Takekida et al. [48] mentioned that higher occurrence of 

apoptosis in granulosa cell layers results in low steroids concentration and poor quality of the oocyte hence, it 

can be inferred from the above discussion that the sunset yellow might have exerted toxic impact on the steroids 

producing cells which in turn caused degenerative changes in the ovaries. 

In the present study, kesari powder caused severe degenerative changes in the corpus luteum particularly in the 

granulosa lutein cells and in the theca lutein cells. Similar degenerative changes have also been reported by 

Johari et al. [49] in rats fed with dizinon.The degenerative changes observed in the corpus luteum due to dye 

toxicity can be attributed to the reduced plasma level of the progesterone, as large decrease in the diameter of 

the blood vessels was observed in the treated ovaries. The decrease in the blood flow might have caused 

reduction in the supply of oxygen and other nutrients which in turn contributed to luteolysis[50]. 

In the ovary the follicles undergo a degenerative process called atresia during reproductive life and as the 

feedback mechanism, FSH secretion falls and therefore the remaining follicles undergo apoptosis and become 

atretic [51], [46]. The earliest sign of atresia are condensation of chromosomes with wrinkling of the nuclear 

envelope in the oocyte and pycnosis of the nuclei of granulosa cells, which are than detached from the basement 

membrane and become free floating in the follicular fluid [52]. In the present study, the treated ovary showed 

dose dependent prominent atresia in the follicles. The toxic impact of kesari powder significantly increased 

apoptosis, pycnosis and degeneration of granulosa cells in the atretic follicles. Dutta and Dalal [53] stated that 

any disturbance in environmental, endocrinological and metabolic factors may initiate the atresia of oocytes. 

Hence, the severe follicular atresia observed in the treated ovaries might be attributed to hormonal imbalance 

caused by the dye toxicity, probably by the toxic impact of dyes on the hypothalamo-hypophysial-ovarian axis. 

 

VI CONCLUSION 

 Present study revealed that intake of kesari powder has deleterious effect on body weight, ovaries weight, 

estrous cycle and ovarian histology. Hence, consumption of this dye would cause adverse effect on human 

health. Therefore, it is necessary to create consumer awareness regarding the ill effect of this dye blend. 
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ABSTRACT 
 

 The objective of this work is to give and create a rate administration approaches that impact the conduct of the 

speed legislative leader of a vehicle by giving limit speed to multilane street. The system of sensors is set along 

the multi lane street at proper positions. IEEE 802. 11g Standard has been embraced for the powerful 

correspondence with every sensor in contact with the vehicle that goes under its scope zone. The sensor system 

is overhauled and kept up by the primary focus that has the obliged database. In the event that the sensor are 

discovered to be assembling. Wimax assumes control over that sensor consistent correspondence receiving 

Vertical Handover. Vertical hand off is between Bss or Aps  which utilize diverse radio access advances. Called 

between innovation handoff which is a three-stage process. The principal stage begins with identification of 

harmed hub, next is handover choice stage, where it advises the Wi-Max hub assume control over the operations 

of the harmed hub. The last stage is the handover execution amid which the wimax executes the operation of the 

harmed hub. 

 

I. INTRODUCTION 

Vehicular specially appointed systems (VANETS) are systems in which every hub is a vehicle. Such 

frameworks plan to give correspondences between individual vehicles and between vehicles  and close by  

settled supplies, or roadside units. The objective of VANETS, and all the more extensively vehicular systems, is 

to enhance activity security by giving opportune data to drivers and concerned powers. The advancement of 

VANETS has gotten much consideration from the car business and government agencies, including the US 

Department of Transportation (DOT) which has dispatched the Intellidrive activity (US-DOT 2010). The US 

DOT reports that in 2008. 37000 individuals passed on in auto collisions in the US. The org sees the guarantee 

of intellidrive, and Vanets when all is said in done, to have the capacity to altogether diminish that number.  

To give applications that can satisfy this vision. Approaches must be completely assessed. There are a 

predetermined number of test bunks with instrumented vehicles and roadside units. As this is restrictively 

extravagant for most scholastic specialists, the larger part of assessment studies have been performed through 

reproduction. BANET recreations have commonly been isolated into movement reenactments and system 

reproductions. Activity test systems, for example, Corsim< SUMO, VISSIM and Vanetmobisim have been 

utilized to create reasonable versatility hints of vehicles movement. These traces would then be encouraged into 

well-referred to system test systems, for example, ns-2, Qualnet, OPNET, or Glomosim to measure system 

execution.  
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VANET devices, for example, Trans and MOVE have been utilized to encourage this communication in the 

middle of activity and system test systems. All the more as of late, specialists have created incorporated test 

systems, for example, ASH and Gorgerin that allow input between the applications utilizing the system and the 

activity model. This is vital on the grounds that the objective of most VANET applications is to furnish drivers 

with data that may change their driving conduct or permit them to settle on more educated choices (e.g., begin 

braking now, or take the following passageway to avoid an automobile overload). Intrigued pursuers can 

discover point by point examinations of different VANET test systems in Hassan and Yan, Ibrahim, and Weigle. 

The issue with incorporated test systems is that regularly either the versatility model is excessively rearranged or 

the system model is excessively disentangled. So as to study imperative systems administration properties of 

Vanets, a top notch system test system is vital. We have decided to adjust these two concerns by taking the most 

recent form of the exceptionally –regarded system test system, NS-2, and including a well-known activity 

portability so as to give a coordinated test system to VANET research.  

NS-2 is a discrete-occasion system test system written in c++, focused on essentially for examination and 

instructive utilization, and expected as a substitution for the prevalent ns-2 test system. NS-2 guarantees to be a 

more productive and more exact test system than its ancestor (particularly for remote conventions). Also, amid 

the first quarter of 2010, NS-2 arrived at the midpoint of just about 7000 downloads for every month (NSNAM 

20100. Hence, we were intrigued by utilizing NS-2 to perform our VANET recreations. NS-2 gives different 

portability models, however none are suitable to reproduce the versatility of vehicles. The portability of a hub in 

the versatility models included in NS-2 depends just the hub itself. In reasonable vehicular versatility, the 

portability of the hub must rely on upon the encompassing hubs and the conditions out and about. Besides, this 

hub reliance gets to be key when message in the system can influence the portability of the hubs on the streets. 

For instance, the receipt of a wellbeing message may bring about a pace decrease. Fiore and Harri and Flore 

explored the impacts of hub versatility on system qualities. They found that practical portability, particularly at 

convergences. Has an incredible effect on systems administration network measurements  and those auto after 

models, for example, the  keen Driver Model (IDM), give sensible development . Likewise, they found that 

multi-path situations are imperative when considering system –level grouping. We have executed IDM and the 

MOBIL, path change show in NS-2. What's more, we have given a Highway class to speak to a straight multi-

path, bi-directional roadway. In our reproductions, the Highway item is the mind of the framework and 

productively deals with the conduct of vehicles and their portability out and about. Every vehicle s a completely 

–fledged remote hub in NS-2. Along  these  lines, vehicles and their portability out and about. Every vehicle is a 

completely fledged remote hub in NS-2. Thusly, vehicles can move with practical versatility and speak with 

each there to structure a VANET. In our system and versatility joined outline, a client can recreate Vanets in 

parkways with altered street side and ready for. Clients can make client characterized activities and occasion 

handlers to tweak reenactment situations, permitting them to study vehicular movement, system activity. 
 

 

II. VANETS 

 

2.1 Existing Study   
 

The examination identified with designing medicines for velocity administration compasses a few wide regions 
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including: activity asserting (Martens et al. 1997), self –explanting streets. (Theeuwes 1998), and perceptual 

countermeasures (Godley et al. 1999). A far reaching hunt of the late writing in these regions yielded 104 

distributed diary articles and specialized reports. From these distributed discoveries, it was attractive to choose a 

subset of the most important papers to condense and survey. Three sorts of criteria were utilized to choose the 

papers included in the writing audit.  
 

Eighteen papers reporting the aftereffects of lab or field trials that gave enough) methodological subtle element 

to be assessed discriminatingly (i.e., contained full depictions of the countermeasure arrangements and 

information acquired prior and then afterward countermeasure execution) were chosen and involved 44% of the 

papers reviewed.eleven audit articles that abridged and investigated shares of the significant pace administration 

research writing were incorporated and embodied 27% of the papers included in the present reviews twelve 

papers that laid out key rate administration standards or usage methodologies were incorporated and spoke to 

29% of the papers explored.  

For 38 of the 41 papers in the ensuing subset, a concise synopsis was readied depicting the velocity 

administration medicines assessed, techniques for examination, and the appropriate discoveries or conclusions 

offered by the analysts. Classifying the sorts of rate administration medicines and their consequences for driver 

conduct can be troublesome due to the wide scope of medications tried and the scope of capacities and 

connections for which they were endeavored. Case in point, activity quieting building measures are frequently 

assembled as indicated by their topology; into level measures (e.g. street narrowing) and vertical measures (e.g. 

pace bumps). Then again, speed administration medications have been arranged as per their level of 

intimidation: Data measures that alarm street clients (e.g. a most extreme rate sign).  

Suggestive measure that energize or manage the cost of suitable conduct through visual proposal or 

hallucination (e.g. street narrowing by utilizing lines). Convincing measures that make it more advantageous for 

drivers to act in a certain manner (e.g. pace bumps). Obstructive measures that make higher speeds physically  

inconceivable (e.g. chicanes) (van Schagen 2003).  

For the reasons of this surveys, speed administration medications looked into were first practically ordered into 

medicines connected with pace moves ( transforms starting with one working speed then onto the next) and 

speed (support of a sought velocity). This categorization was embraced in to the extent that the present audit 

analyzed both rate administration and velocity change administration, while numerous past surveys focused on 

one and only space or the other. Inside each of  these practical classes,  the medicines were then sorted  agreeing  

to their  strategy  of control: whether they utilized  visual  direction, physical  impediments , material input, and 

so forth;  For sample, a street  can be physically contracted  by including  a raised  focal  average or be made  to 

seem narrower by Temperance  of moving the  longitudinal edge lines further far from the street  edge similarly, 

chicanes and street bumps  are a structure physical obstacle while painted lines  or segments of colored asphalt 

transversely arranged t the  stream of activity structure a visuals obstructions or limit.  

An example of global analyst sand practioners was studied to distinguish and refine  the rundown of velocity  

administration plans  distinguished from the writing and to supplement the data on their viability  (level of rate 

consistence) with some  sign of how  enduring the impacts were (their practicality) and street  client's subjective 

responses to them (their agreeableness). The aftereffects of the review demonstrated that controls of path width, 

number of paths, and the utilization of a focal average are reliably recognized as having the a percentage of the 
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best impacts on rate agreeability. 

 Correspondingly, the review evaluations of pace change or edge outlines concurred with the writing audit in 

demonstrating diverse suggestions relying upon the rate profile: 

•For lower velocity moves physical measures utilizing form outs (control expansions), rate tables (level topped 

pace mounds), and changes in street surface composition notice color were recognized as best maintainable and 

suitable.  

•For pace change limit t higher rate profiles, perceptual measures utilizing edge lines. Bring forth, edge 

stopping, and finished focal islands got the most astounding ratings. Furthermore, this innovation could produce 

fascinating new plans of action, in light of the fact that the end clients could under specific conditions sidestep 

business systems (as when you are remaining beside one another). For le offering and other shared 

administrations MANET can most likely add something to the potential outcomes of the at present accessible 

advances, for example, 3g . Clearly, MANET itself as an engineering is still youthful and its nil affect 

emphatically depends on the route in which both the universe of information transfers and the fittings suppliers 

will follow up on its appearance on the scene. The essential idea of VANET is direct: take the broadly received 

and economical remote neighborhood (WLAN) innovation that unites record book machines to one another and 

the Internet, and, with a couple of changes, introduce it on vehicles. 

In the event that vehicles can straightforwardly speak with one another and with base, a completely new ideal 

model for vehicle security applications can be made. Much other non-security applications can significantly 

upgrade street and vehicle effectiveness. New difficulties are made by high vehicle speeds and exceedingly 

dynamic working situations. New prerequisites, needed by new wellbeing of-life applications, incorporate new 

desires for high parcel conveyance rates and low bundle inactivity. Further, client acknowledgement and 

legislative oversight bring elevated requirements of protection and security.  

Indeed today, vehicles produce and examine a lot of information, in spite of the fact that regularly this 

information is independent inside a solitary vehicle and with a VANET, the skyline of mindfulness for the 

vehicle or driver definitely increment. Correspondence in VANET sweep be either done straightforwardly 

between vehicles as one-bounce correspondence, or vehicles can retransmit messages, accordingly empowering 

the purported multichip correspondence. Keeping in mind the end goal to expand scope or power of 

correspondence, transfers at the roadside can be conveyed. Roadside foundation can likewise be utilized as a 

portal to the Internet and, in this way, information and connection data can be gathered, put away and handled 

some place.  

It warrants rehashing that the enthusiasm toward vehicular between systems is emphatically propelled by the 

abundance of uses that could be empowered. Most importantly, dynamic security applications, i.e., mischance 

avoidance applications, would bene t from this most administer type of correspondence. Second, by gathering 

track status information from a more extensive territory, track could be enhanced, go times could be diminished 

and in addition emanations from the vehicles. As it was briefly expressed as the tenet of the Intelligent 

Transportation System World Congress in 2008: spare time, save lives.the application classes Safety and 

Efficiency can be utilized to order applications focused around their main role . Be that as it may, the parts of 

wellbeing and proficiency can't be seen as totally disjoint sets of peculiarities. Clearly, vehicle accidents can 

prompt track jams. A message reporting a mishap can be seen as a wellbeing message from the point of view of 
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close by vehicles. The same message can be seen by further-away vehicles as an info to ascertain an option 

course inside a vehicle proficiency application. While being thoughtfully direct, outline and organization of 

VANET is an in fact and financially difficult attempt. The key specialized difficulties incorporate the 

accompanying issues:inherent qualities of the radio channel. VANET present situations with unfavorable 

attributes for creating remote correspondences, i.e., various dismissing items ready to corrupt the quality and 

nature of the got signal. Moreover, owing to the versatility of the encompassing items and/or the sender and 

beneficiary themselves, blurring impacts must be considered. Absence of an online incorporated administration 

and coordination substance. The reasonable and productive utilization of the accessible data transmission of the 

remote channel is a hard errand in a completely decentralized and masterminding toward oneself system. The 

absence of a substance, ready to synchronize and deal with the transmission occasions of the diverse hubs may 

bring about a less productive utilization of the divert and in countless impacts. High portability, adaptability 

prerequisites, and the wide mixture of ecological conditions. The difficulties of a decentralized orchestrating 

toward oneself system are especially pushed by the high speeds that hubs in VANET can encounter. Their high 

portability introduces a test to most iterative streamlining calculations went for greatly improving the situation 

utilization of the channel data transfer capacity or the utilization of predefined courses to forward data.  

Security and protection. There is a test in adjusting security and protection needs. From one perspective, the 

recipients need to verify that they can believe the wellspring of data. On the other hand, the accessibility of such 

trust may disaffirm the protection necessities of a sender. Institutionalization versus edibility. Without any 

uncertainty, there is a requirement for institutionalizing interchanges to permit VANET to work over the 

different makes and brands of unique gear  producers (Oems). Yet, it is likely that Oems will need to make some 

item separation with their VANET stakes. These objectives are to some degree in pressure. From an application 

and financial point of view, key difficulties are as per the following:  

Investigating and evaluating the benefit of VANET for track security and transport effectiveness. In this way, 

generally little work has been carried out to evaluate the effect of VANET as another wellspring of data on 

driving conduct. Unmistakably, the related test in tending to the issue of effect appraisal is the displaying of the 

related human variable perspectives. Breaking down and measuring the expense/benefit relationship of VANET. 

As a result of the absence of studies on the profits of VANET, an expense/benefit dissection can barely be 

carried out. Planning sending methodologies for this sort of VANET that are not focused around a solitary 

framework and/or administration supplier. Owing to the system impact, there is the test of  persuading early 

adopters to purchase VANET gear when they will infrequently a correspondence accomplice.  

Installing VANET in clever transportation frameworks architectures. VANET will be a piece of a savvy 

transportation framework where different components are given by track light control or variable message signs. 

Additionally open and individual transportation must be considered in a joint manner. In this manner, positively 

agreeable frameworks need to be created. As can be seen from the above arrangements of specialized, 

application, and financial viewpoints, the eld of vehicular application and between systems administration 

innovations is focused around an interdisciplinary e ort in the cross segment of correspondence and systems 

administration, auto gadgets, street operation and administration, and data and administration provisioning. 
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III. ROUTING PROTOCOLS UNDER STUDY 
 

Here we have made utilization of DSDV-Destination-Sequenced Distance-Vector convention. End of the line 

Sequenced Distance-Vector Routing (DSDV) is a table-driven directing plan for specially appointed versatile 

systems focused around the Bellman Ford calculation. It was created by C. Perkins and P-Bhagwat in 1994. The 

primary commitment of the calculation was to take care of the steering circle issue. Every passage in the 

directing table contains a grouping number,  

 

The grouping numbers are for the most part regardless of the possibility that a connection is available; else, an 

odd number is utilized. The number is created by the end of the line. Also the emitter needs to convey the 

following overhaul with this number. Steering data is dispersed between hubs by sending full dumps 

occasionally and more modest incremental overhauls  

With this number. Steering data is conveyed between hubs by sending full dump rarely and littler incremental 

overhauls all the more oftentimes. Terminus sequenced separation vector steering (DSDV) is adjusted from the 

routine Routing Information Protocol (RIP) to impromptu systems directing. It includes another quality, 

grouping number, to each one course table passage of the ordinary RIP. Utilizing the recently included 

succession number, the portable modes can recognize stale course data from the new and in this manner keep 

the development of directing circles .  

In DSDV, every versatile mode of an impromptu system keeps up a steering table, records all accessible ends. 

The metric and next would like to every objective and succession number produced by the end of the line hub. 

The bundle are transmitted between the hubs of an impromptu system, overhaul the steering table with notice 

occasionally or as critical new data is accessible to keep up the consistency the directing table with the alterably 

evolving topology.  

For instance the steering table of hub An in this DSDV system is  

 

3.2 Infrastructure  
 

In this proposed work. Sensors are conveyed on the lines at fitting positions. The fundamental focus has an 

obliged database having the data of rate cutoff points for each of the paths. In the event that any of the sensors is 

discovered to be harmed, Wi-Max module does the capacity of the harmed hub accordingly giving a consistent 

correspondence.  

 

3.2.1 Sensors  
 

• In-Pavement Detectors:  

These locators are covered in or under the roadway. Inductive finder circles are the most widely recognized sort. 

They are covered in street to identify the vicinity of movement.  

•Non –intrusive Detectors  

These are introduced over-roadways. These incorporates feature picture processors, acoustic sensors and so on; 

the non-meddling sensors are similarly shoddy in rate and more productive that in-asphalt sensors.  

 

•Non-mechanized Detectors  
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These are utilized to identify the people on foot, bycyclists and so on; discovering these incorporates Demand 

catches and tune locators.  

 

3.2.2 Main Center  

 
Principle focus hub assumes an essential part by accepting a parcel from the sensor system containing the data 

about of vehicle. In the wake of getting the information from the sensor organize in then alludes to the database 

put away in it. The database incorporates as far as possible for each of the lines out and about then decides the 

speed that the vehicle needs to go by giving data subtle elements to the representative.  

 

3.2.3 Wi-Max  
 

WIMAX is a short name for Worldwide Interoperability of Microwave Access. Wimax is depicted in research 

802-16 Wireless Metropolitan Area Network (MAN) standard. It is normal that WMAX consistent frameworks 

will give settled remote option to ordinary DSL. Furthermore Cable Internet [6]. WIMAX alludes to 

interoperable execution of the IEEE 802.16 groups of remote systems principles confirmed by the WIMAX 

Forum. Additionally. Wi-Fi alludes to interoperable executions of the IEEE, 802.11g Wireless LAN models 

affirmed by the Wi-Fi Alliance. In the event that any of the sensors is discovered to be harmed Wimax becomes 

an integral factor in this way giving continuous administration.  

802-16 (WIMAX) Specifications:  

•Range 30 mile (50-km) sweep from base station  

•Speed Up to 70 megabits for every second  

•Non-Line-of sight (Nlos) in the middle of client and base station  

•Frequency groups 2  to 11 Ghz and 10 to 66 GHZ (authorized and unlicensed groups)  

•Defines both the MAC and PHY layers and permits various PHY-layer details . 

 

The proposed work contains four primary squares:  

•Vehicular Mobile Node  

•Sensor  Net work  

•Main focus  

•Wi-Max module  

•Every path multilane street has a limit speed i.e. the rate furthest reaches that the vehicle passing through path 

ought to travel. Bringing about smooth running of vehicular activity. In the characterized sensor system. The 

data of the vehicle in contact with sensor/s to distinguish the rate of a vehicle went to the Main focus  to 

empower to guide the legislative head of the vehicle. IEEE 802.11g gauges and two beam engendering model 

are utilized for successful correspondence. Getting the inputs for the sensor system. Principle focus assumes a 

critical part in determination that limit speed for every path module assumes control over its usefulness. 

IV. PROPOSED WORK 

 
In the proposed work Vanes are utilized to spot vehicles. The framework contains vehicles as versatile hubs, the 

base stations put along the roadside and the information base hubs for information stockpiling. The database 
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contains data like the quantity of vehicles on street, rate of the vehicle furthermore any occasion that has 

happened like a mishap and so on., in its database.  

Every vehicle is considered as a hub, and they are continually corresponding with the base station inside their 

scope of correspondence. The Nodes which are put out and about side are the stationary hubs, which go about as 

indicators discovering the entrance of vehicles close low speed zone. These identifiers have remote 

correspondence with the Base Station.  

In the event that a vehicle draws close to the low speed zone, it is discovered by the finder. The finder then 

sends the message to the base station with respect to the entrance of vehicle in the low speed zone. Because of 

this the base station sen+ ds the message to the vehicle to lessen the pace  

For correspondence, the convention that is utilized is dsdv, which is Destination-Sequenced Distance-Vector 

Routing; an arrangement number is joined to an end hub, and generally is begun by that hub (the holder). The 

main case that a non-holder hub overhauls a succession number of a course is the point at which it locates a 

connection break on that course. A holder hub dependably uses even-numbers as succession numbers, and a non-

manager hub dependably utilizes odd-numbers. The above work is actualized as takes after, the hub going about 

as the base station sends message to the vehicle utilizing udp convention. In light of this hub going about as base 

station sends message to the vehicle to lessen the rate, again the base station utilizes the udp convention to send 

message to the vehicle. Thusly the base station controls the vehicles when they enter the low speed zones and in 

this manner it is exceptionally useful for drivers to drive the vehicles appropriately. 

 

V. SIMULATION RESULTS 

 

Network Simulator, a discrete event simulator was developed in Lawrence Berkeley National Lab-oratory 

(LBNL), widely used for testing the research results in communication networks. The simulator is supported on 

LINUX(Ubuntu 12.04) and Windows platforms. Low cost of development and implementation are the main 

advantage of simulations in comparison to experimental tests in real-time environment. A textual representation 

of the events occurring during the simulation is written into a trace le. The events are sorted by time in ascending 

order. Network Animator(nam-1.15) is used for visualization of the simulation output and for graphical 

configuration of simulation scenarios. 

 
 

VI. CONCLUSION 

 

All in all, the undertaking investigated the attainability of a VANET based Speed control of vehicle framework 

application. In spite of the fact that this straightforward usage gave alluring comes about, a true execution of this 

application has a few different difficulties that need to be tended to.  
 

Since the versatility of vehicles can be exceptionally sporadic, associations between them will be always showing 

signs of change. Subsequently, the physical layer, directing convention, and topology of the system must be 

precisely built with a specific end goal to keep up superior in an always showing signs of change system. Right 

now, one IEEE assignment gathering is creating the 802.11p update for remote get to in vehicular situations 

(WAVE). This modification endeavors to give the base set of details needed in quickly changing interchanges 

situations.  
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ABSTRACT 

Alloys that harden during low-to-intermediate temperature treatments following solution quenching include 

spinodal-hardening. Spinodal decomposition is regarded as small composition fluctuations over a large space, 

while a classical nucleation process is categorized by large composition fluctuations over a small space. The 

consequential microstructure contains a homogeneous distribution of diminutive, coherent interconnected 

particles. In this study, after detection the theories of spinodal reactions and hardening mechanisms 

experimental research and numerical studies on spinodal decomposition are reviewed. Also, future 

developments in spinodal decomposition are predicted and criticized in an outlook. 

Keywords: Diffusion, Metastable, Microstructure, Miscibility, Spinodal Decomposition 

I INTRODUCTION 

Miscibility gap is a range of temperature and composition on the phase diagram where a phase that is stable at 

higher temperatures decomposes into two or more phases. There are two modes of phase separation inside the 

miscibility gap, nucleation and growth and spinodal decomposition, distinction between which has both 

theoretical and practical importance. 

The Fe-Cr binary system is susceptible to phase separation at intermediate and low temperatures. The 

Importance of the miscibility gap in this case is due to the fact that this system forms the basis for the whole 

stainless steel family which is amongst the most important engineering materials. Spinodal decomposition 

introduces embrittlement in some stainless steels when service temperature lies between 200 and 550oC. In fact 

ferrite or martensite of Fe-Cr based alloys suffers a microstructural evolution which results in embrittlement. 

This process leads to the ruin of mechanical properties by decreasing the impact toughness and ductility. 

Accordingly one finds that understanding the phase separation mechanism is of great importance to solve the 

embrittlement problem. 



International conference on Science, Technology and Management                 ICSTM-2015                                                                                                       

YMCA, New Delhi (India), 1 Feb 2015                             www.conferenceworld.in 

706 | P a g e  
 

Despite the general belief that Transmission Electron Microscopy (TEM) is not effective in spinodal studies, 

because of low mass-thickness and diffraction contrast [1], it has been recently employed by a number of 

researchers [4] and proved effective in characterizing spinodal mechanism from nucleation and growth.  

1.1 What is Spinodal Decomposition? 

In phase separation by nucleation and growth, first embryos of the stable phase with a composition completely 

different from the matrix nucleate and then grow by diffusion of solute atoms until equilibrium is reached. In 

this process difference in the Gibbs energy of new and parent phases is the driving force and the interfacial 

energy acts as a barrier against nucleation, thus a retarding force. Because of the latter, embryos of the new 

phase nucleate on preferred sites such as grain boundaries or inclusions which give rise to a reduction in the 

retarding force. In addition, embryos of the second phase need to be larger than a critical size to be 

thermodynamically stable. 

Unlike nucleation and growth, phase separation by spinodal decomposition is uniform all over the 

microstructure since inside the spinodal there is no thermodynamic barrier, except a diffusional one, opposing 

the formation of second phase embryos. 

Spinodal decomposition can change the properties of a material to a great extent and possesses both positive and 

negative consequences. Microstructure can become brittle and the hardness and strength could increase 

remarkably. Electrical resistivity and corrosion resistance decrease while Curie temperature is enhanced; also a 

significant amount of heat is released [7]. 

Spinodal decomposition can be employed to improve the mechanical or magnetic properties, for example in 

cemented carbide coatings such phase separation is favorable because it results in an increased resistance to 

abrasive wear [8]. Vycor glass is another example [9] where fine-scale phase separated microstructure due to 

spinodal decomposition is exploited to produce catalyst substrates and molecular sieves. 

1.2 History 

Back in 1941, in an effort to construct a phase diagram for Cu-Ni-Fe ternary system by means of powder X-ray 

diffractometry, Bradley [10] observed sidebands around the X-ray peaks of samples that had been quenched and 

annealed within the miscibility gap. Two years later Daniel and Lipson [11] repeated Bradley’s experiments and 

described these sidebands as a result of periodic variations of chemical composition and measured the 

wavelength to be 90Å. 
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Development of concentration gradients in an originally homogeneous system translates to uphill diffusion, i.e. 

a negative diffusion coefficient. In fact, when the diffusion coefficient is negative the ordinary diffusion 

equation becomes ill-posed. The first successful explanation for the periodicity of fluctuations was given by 

Hillert [12] in 1956. He assumed the solution to be regular and derived a flux equation for one dimensional 

diffusion in a discrete lattice. His equation included a term allowing for the effect of interfacial energy between 

neighboring planes of different composition, on the driving force. Numerical solution of the flux equation led to 

a periodic concentration profile within the spinodal region, also wavelength of composition variation was of the 

same order of what had been observed in the case of Cu-Ni-Fe. Subsequently Cahn [13] proposed a continuum 

model, including the effects from coherency strains as well as gradient energy, which led to a modified diffusion 

equation that has so far been the most referred tool for quantitative analysis of spinodal decomposition.  

A pair of partially miscible solids, i.e. solids that do not mix in all proportions at all temperatures, show a 

miscibility gap in the temperature-composition diagram. Figure 1.1 (Favvas et al., 2008) shows a phase diagram 

with a miscibility gap (lower frame) and a diagram of the free energy change (upper frame). Line (1) is the 

phase boundary. Above this line the two solids are miscible and the system is stable (region-s). Below this line 

there is a meta-stable region (m). Within that region (point a to b) the system is stable. Line (2) is the spinodal. 

Below this line, the system is unstable (region-u) . With the spinodal region (u), the unstable phase will 

decompose into solute rich and solute lean regions.  

               

Fig1.1 Phase diagram with a miscibility gap (Favvas et al., 2008)       Fig1.2 Modulated spinodal microstructure 
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This process is called spinodal decomposition. The modulated structure as shown in Figure 1.2 produced by the 

spinodal decomposition causes the hardening of the alloys. The spinodal decomposition depends on the 

temperature. For example above Tc (Figure 1.1) the spinodal decomposition will not takes place 

1.3 Nucleation versus spinodal 

Nucleation/growth and spinodal decomposition occur within a meta-stable supersaturated solid solution. In the 

case of Nucleation and growth process a nucleus form and grows subsequently as illustrated in Figure 1.3. 

 

Figure 1.3  Nucleation 

This process is accomplished by the diffusion of solute atom from the matrix towards the nucleus, a 

phenomenon called down-hill diffusion. The new phase formed by the process may have a different structure 

from the parent matrix and a sharp interface exists between the parent matrix and the precipitates (Figure 1.3). 

Normally, there is an incubation period for this process. 

In the case of spinodal hardening, a small fluctuation in the solute concentration takes place and the fluctuation 

enlarges subsequently as illustrated in Figure 1.4. No new phase forms in this case but only a composition 

gradient exists, depicting solute-rich and solute-lean regions, with no sharp boundary between these two. This 

process is accomplished by the diffusion of solute atom from one region to another as shown in Figure 1.4, a 

phenomenon called up-hill diffusion. The soluterich and solute-lean regions have the same crystal structure. 

There is no incubation period in this process. 

 

Figure 1.4 Spinodal Decomposition Process 
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II THERMODYNAMICS OF SPINODAL DECOMPOSITION  

In this section we are going to discuss conditions under which creation of composition fluctuations is 

spontaneous. It has been shown that change in the total Gibbs energy of the system due to concentration 

variations consists of chemical, interfacial and mechanical components. 

Consider an initially homogeneous alloy of composition o X. Creation of a sinusoidal composition fluctuation of 

amplitude ΔX and wavelength λ, results in the following change in the total Gibbs energy of the system: 

           

The first term corresponds to the contribution from chemical energy. Since inside the spinodal d2G/dX2 is 

negative, one finds that the chemical energy is in favor of decomposition. 

Second term takes care of interfacial energy. In fact, creation of a chemical composition gradient is equivalent to 

neighboring crystallographic planes of different compositions. This indeed translates to an interfacial energy or 

surface tension, ΔGγ, whose contribution to the total Gibbs energy must be considered. The extent of ΔGγ 

depends on the chemical composition gradient across the interface; hence it is called “gradient energy”. In eq., K 

is a proportionality constant that depends on the bonding energy difference between similar and dissimilar atom 

pairs. 

Since there is generally a lattice parameter difference between product phases, coherency strains at the interface 

will contribute to the total energy of the system. This effect is included by the last term in eq. In this equation 

parameter η is defined as η = (da/dX)/a, Vm stands for the molar volume, (a) is the lattice parameter and E´= 

E/(1− ν) in which ν is the Poisson’s ratio. 

Two important conclusions can be drawn from eq. First is that in order for the formation of composition 

modulations to lead to a decrease in the total Gibbs energy, their wavelength must be larger than a critical value, 

c λ , defined as follows: 

 

The second conclusion is that the chemical spinodal, which is defined as d2G/dX2 = 0, is equivalent to 

neglecting the coherency strain effects. Therefore this concept is not factual and should only be used on 

equilibrium phase diagrams. 
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On the other hand by considering the contribution from elastic energy, a realistic temperature and composition 

range for spinodal region can be calculated. Assuming λ=∞ to achieve the spinodal limit we have: 

 

The boundary defined by eq. is called coherent spinodal and lies inside the chemical spinodal on the phase 

diagram. The same account holds true for the miscibility gap concept. In other words coherent and incoherent 

miscibility gaps must be distinguished from each other since the latter does not consider coherency strain effects, 

see figure 2.1. In the Fe-Cr binary system due to the similarity in atom size as well as lattice parameter and type, 

contribution from elastic energy is small therefore coherent and incoherent lines are expected to be close to each 

other. 

 

Figure 2.1 Coherent spinodal lies inside the chemical spinodal. [14] 

In an equilibrium phase diagram the apex of incoherent miscibility gap, the temperature above which system 

shows complete miscibility, is called the critical temperature and is denoted by c T [15]. Therefore assuming a 

regular solution, a simple relation can be derived for the chemical spinodal line: 

T = 4TC XB( 1−XB) 

In other words spinodal boundary is defined by a parabola. Therefore deviation from parabolic behavior denotes 

deviation from regular solution model. 

 

III SPINODAL BRONZE 

The addition of Ni between 4 and 15% and Sn between 4 and 8% to the Cu matrix constitutes spinodally 

decomposable Cu-Ni-Sn alloy system. The spinodally decomposable Cu-Ni-Sn Bronze alloys produce a 

modulated microstructure during the heat treatment process and its mechanical properties comparable to those 

of Cu-Be alloys, while being relatively inexpensive and hazard free. The modulated microstructure significantly 
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increases the strength of the Cu-Ni-Sn alloys, and the increase is attributed to (a) alloy composition (b) 

condition of the alloy (cast or wrought) (c) amount of cold work prior to aging (d) aging temperature and (e) 

aging time. The Cu-Ni-Sn Bronze alloys can be used as the friction-reducing and anti-wear materials to make 

high performance bearings for aerospace, roller cone rock bit and heavy duty mobile industrial equipment etc. 

It has been generally observed that five different transformation products exist in the Cu-Ni-Sn system as shown 

in Figure 3.1. They are: (a) modulated structure resulting from spinodal decomposition (b) DO22 ordered 

structure (c) L12 ordered structure (d) grain boundary and intra-granular γ (DO3) precipitates and (e) 

discontinuous γ precipitates. The above transformation is dependent on temperature and time (Refer to Figure 

3.1). At high temperature the grain boundary and intergranular γ (DO3) precipitates form, whereas, in the middle 

range of temperature a discontinuous γ precipitates forms. Below the critical temperature (TR ~457°C), the 

spinodal decomposition takes place. When the aging time is increased, an ordering reaction takes place forming 

DO22 and L12 ordered structure (Refer to Figure 3.1). 

The spinodal decomposition and ordering reaction increases the hardness and the YS of the alloys. 

 

Figure 3.1 A typical phase transformation diagram for the Cu-Ni-Sn Bronze alloy (Zhao and Notis, 1998) 

If a homogeneous high-temperature mixture of two metallic components is rapidly cooled to a lower 

temperature, then a sudden phase separation can set in. That is, the mixture becomes inhomogeneous and forms 

a fine-grained structure, more or less alternating between the two metal components. This numerical numerical 

simulation shows the phase separation occuring, as modeled by the Cahn-Hilliard equation. The color represents 

the concentration of the two metals. Green corresponds to an even mixture of metal A and metal B. Red 

corresponds to all metal A, blue to all metal B. Notice that the mixture starts out as an even mixture, and after 

some time, becomes an inhomogeneous mixture. Although the patterns formed are not completely symmetric, 

they are also not random. Understanding these patterns has been the subject of much research, going back to the 
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original works of Cahn and Hilliard. Numerical simulations and subsequent analytical results have been carried 

out jointly with Thomas Wanner to understand these patterns. Our work has lead to a new approach to 

understanding the underlying mechanism for this pattern formation. 

 

IV SPINODAL HARDENING ALLOYS 

Alloys that harden by spinodal decomposition are hardened by a treatment similar to that used for precipitation 

hardening alloys. The soft and ductile spinodal structure is generated by a high-temperature solution treatment 

followed by quenching. The material can be cold worked or formed in this condition. A lower-temperature 

spinodal-decomposition treatment, commonly referred to as ageing, is then used to increase the hardness and 

strength of the alloy. 

Spinodal-hardening alloys are basically copper-nickel alloys with chromium or tin additions. The hardening 

mechanism is related to a miscibility gap in the solid solution and does not result in precipitation. The 

spinodal-hardening mechanism results in chemical segregation of the alpha crystal matrix on a very fine scale, 

and requires the electron microscope to discern the metallographic effects. Since no crystallographic changes 

take place, spinodal-hardening alloys retain excellent dimensional stability during hardening. 

4.1 Advantages of spinodal decomposition  

a) The decomposition-product phases have the identical structure but are dissimilar in composition, while in the 

case of precipitation the precipitate phase has a unlike structure and composition from that of the matrix. The 

principal advantage of the products having the identical structure is that microstructure is consistent. 

Consequently there are no local anodes and cathodes (eg grain boundary precipitates) to deteriorate corrosion 

resistance.  

b) In spinodal decomposition, there is no nucleation barrier and thus there is no need to offer activation energy. 

Therefore, hardening by spinodal decomposition is not predisposed by section thickness or quenching rate. 

Though, in the case of precipitation hardening, there is a nucleation barrier. Hence, if the radius of the 

precipitate nuclei is less than a critical value, the precipitate phases cannot be nucleated. As a result, the 

quenching rate and section size considerably influences enlarge of hardening in precipitation strengthening.  

c) The most significant advantage of spinodal hardening is that it is homogeneous throughout the section.  

d) Easy melting and casting are used to build the modulated (spinodal) alloy as against the P/M method or 
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internal oxidation to be used for dispersion strengthening.  

e) At usual temperatures of application modulated (spinodal) alloys are not probable to over-age or recrystallize, 

while precipitation hardening alloys show a slow however exact over-ageing tendency. 

4.2 Limitations of spinodal decomposition 

1. Limited alloying compositions are suitable for spinodal hardening. 

2. It requires homogenization, solution treatment and aging treatment i.e. it is time consuming. 

3. In ternary alloys metastable phase is of very short moment, so special care should be taken to achieve 

this region. 

4. Micro examinations are needed in every stage of experiment. 

5. Behavior of Spinodal decomposition may sometimes unpredictable.   

4.3 Applications 

1. Marine Environment 

2. Automotive 

3. Offshore oil and gas 

4. Aerospace 

V CONCLUSIONS 

Precipitation hardening, dispersion strengthening and spinodal decomposition methods provide almost the 

identical strength values. Conversely there are definite advantageous [21] of using spinodal decomposition 

process as against the precipitation hardening method. . Since no crystallographic changes take place, 

spinodal-hardening alloys retain excellent dimensional stability during hardening. 
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ABSTRACT 
 

The proposal of  system  is to develop a sensor interface device is essential for sensor data collection of industrial 

Wireless Sensor Networks (WSN) in Internet of Things (IoT) environment. It is planned to style a re-configurable 

sensible device interface for industrial WSN in IoT atmosphere, during which  ARM is adopted  as the core 

controller.  Thus, it will scan information in parallel and in real time with high speed on multiple completely 

different device information.  Intelligent device interface specification is adopted for this style.  The device is 

combined with the most recent ARM programmable technology and intelligent device specification. By detecting the 

values of sensors it can easily find out the Temperature, Vibration, Gas present in the industrial environment. So 

that critical situation can be avoided and preventive measures are successfully implemented. 

 

Keywords: ARM Controller, High speed, Internet of Things (IoT), Sensor Interface Device, WSN. 

 

 

I. INTRODUCTION 
 

Wireless sensor networks (WSNs) have become a hot research topic in recent years Clustering is considered as an 

effective approach to reduce network overhead and improve scalability. Wireless sensor network is one of the 

pervasive networks which sense our environment through various parameters like heat, temperature, pressure, etc… 

[1]Since sensor networks are based on the dense deployment of disposable and low-cost sensor nodes, destruction of 

some nodes by hostile action does not affect a military operation as much as the destruction of a traditional sensor, 

which makes the sensor network concept a better approach for battlefields. [2]. The transmission between the two 

nodes will minimize the other nodes to show the improve throughput and greater than spatial reuse than wireless 

networks to lack the power controls. Adaptive Transmission Power technique to improve the Network Life Time in 

Wireless Sensor Networks using graph theory [3].We have distance comparison between the neighbour nodes and 

also local level connected from the nearest edges in wireless sensor networks. 
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II. RELATED WORK 

 

A wireless smart sensor platform targeted for instrumentation and predictive maintenance systems is presented. The 

generic smart sensor platform with „plug-and-play‟ capability supports hardware interface, payload and 

communications needs of multiple inertial and position sensors, and actuators, using a RF link for communications, 

in a point-to-point topology. The design also provides means to update operating and monitoring parameters as well 

as sensor/RF link specific firmware modules „over-the-air‟. Sample implementations for industrial applications and 

system performance are discussed. In this project has used on Zigbee. This cost is too high and the WSN are 

controlled by remote access. 

Radio Frequency Identification and Wireless Sensor Network are two important wireless technologies that have 

wide variety of applications and provide limitless future potentials. However, RFID and sensor networks almost are 

under development in parallel way. Integration of RFID and wireless sensor networks attracts little attention from 

research community. This paper first presents a brief introduction on RFID, and then investigates recent research 

works, new products/patents and applications that integrate RFID with sensor networks. Four types of integration 

are discussed. They are integrating tags with sensors, integrating tags with wireless sensor nodes, integrating readers 

with wireless sensor nodes and wireless devices, and mix of RFID and sensors. New challenges and future works are 

discussed in the end. RFID readers have relatively low range and are quite expensive, we envision that the first 

applications will not have RFID readers deployed ubiquitously. The applications which allow mobile readers to be 

attached to person‟s hands, cars or robots will be good candidates. 

 

III. PROPOSED SYSTEM 

 

The proposed method overcomes the drawback present in existing system by using wireless sensor network. The 

designed system is by using ARM 32-bit micro controller which supports different features and algorithms for the 

development of industrial automation systems. Using ARM controller we can connect all types of sensors and we 

can connect 8 bit microcontroller based sensor network to ARM controller using different wired or wireless 

technology. Many open source libraries and tools are available for ARM-linux wireless sensor network development 

and controlling. We can monitor and control the wireless sensor network remotely using internet and web server. 

The system describes the development of a wireless industrial environment measuring temperature, humidity, 

atmospheric pressure, soil moisture; water level and light detection. Where the wireless connection is implemented 

to acquire data from the various sensors, in addition to allow set up difficulty to be as reduced.  By using Wi-Fi 

technology we send the sensors data to authorized person. 
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Figure 1: Block Diagram  of the Project 

 

To design a reconfigurable smart sensor interface device that integrates data collection, data processing, and wired 

or wireless transmission together. The device can be widely used in many application areas of the IoT and WSN to 

collect various kinds of sensor data in real time. To program IP core module in its ARM. Therefore, our interface 

device can automatically discover sensors connected to it, and to collect multiple sets of sensor data intelligently, 

and parallel with high-speed. 

ARM is the core controller of the interface device. It is used to control data acquisition, processing, and 

transmission intelligently, and make some preprocessing work for the collected data. The driver of chips on the 

interface device is also programmed inside the ARM. Multiple scalable interfaces are designed on the equipment. It 

can  be  extended  to  8-channel  analog  signal  interface  and 24-channel digital signal interface. This ensures that 

our device can connect with a number of sensors among the application of industrial IoT or WSN and guarantees the 

diverse collection of the information. 

In terms of data transmission, our design can achieve communication through Universal Serial Bus interface. 

Therefore, we can choose different transmission mode of the device in different industrial application 

environments. The designed device collects analog signal transmitted from color sensors, light intensity sensors, 

and other similar sensors through an analog signal interface. It can also collect digital signal transmitted from the 

digital sensors, such as temperature sensors, digital humidity sensors, and so on, through a digital signal interface . 

The ADC module and signal interface on the interface device are controlled by the ARM, which makes it possible to 

collect the 8-channel analog signals and 24-channel digital signals circularly, and sets these collected data into the 

integrated Static Random Access Memory on the interface device. The collected data can be transmitted to the host 

computer side by way of USB serial communication so that the user can analyze and process the data. 
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Figure 2: Flowchart  of the Project 

 

IV. RESULTS AND DISCUSSION 

  

 Proteus VSM uses ISIS schematic capture software to provide the environment for design entry and development. 

The ISIS software combines ease of use with powerful editing tools. It is capable of supporting schematic capture 

for both simulation and PCB design. Designs entered in to Proteus VSM for testing can be net-listed for PCB layout 

either with Proteus PCB Design products or with third party PCB layout tools. ISIS also provides a very high degree 

of control over the drawing appearance, in terms of line widths, fill styles, fonts, etc. These capabilities are used to 

provide the graphics necessary for circuit animation. 
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Figure 3: Schematic Representation of the Project 

 

The Proteus VSM includes the ProSPICE which is an established product that combines uses a SPICE3f5 analogue 

simulator kernel with a fast event-driven digital simulator to provide seamless mixed-mode simulation. The use of a 

SPICE kernel allows the designer to utilize any of the numerous manufacturer-supplied SPICE models now 

available and around 6000 of these are included with the package. 

Proteus VSM includes a number of virtual instruments including an Oscilloscope, Logic Analyzer, Function 

Generator, Pattern Generator, Counter Timer and Virtual Terminal as well as simple voltmeters and ammeters. 

The Advanced Simulation Option allows the designer to take detailed measurements on graphs, or perform other 

analysis types such as frequency, distortion, noise or sweep analyses of analogue circuits. This option also includes 

Conformance Analysis - a unique and powerful tool for Software Quality Assurance. 

After loading the hex file into the microcontroller then the circuit is ready to execute the process to achieve the 

output. Then we can execute the simulation. 
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Figure 4: Loading the hex file 

 

 
 

Figure 5: IOT Monitoring 
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Figure 6: Temperature Smart Sensor 

 

Figure 7: .Displaying the output in virtual terminal 
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From the above figure we find out the values  

Temperature sensor            = 67.4 c 

Vibration sensor                 =   lo            (ie It denotes  no vibration) 

Gas sensor                          =   05           (ie It denotes there is a leakage in gas) 

 

V. CONCLUSION AND FUTURE WORK 

 

The smart sensor interface for industrial WSN in IoT environment system can collect sensor data intelligently. It 

was designed based on ARM  and the application of wireless communication. It is very suitable for real-time and 

effective requirements of the high-speed data acquisition system in IoT environment. The ARM greatly simplifies 

the design of peripheral circuit, and makes the whole system more flexible and extensible.  Different types of 

sensors can be used as long as they are connected to the system. On setting the values of each sensors then the 

Temperature, Gas, Vibration values are known. The values of Temperature is 67.4c is measured. The Vibration and 

Gas sensor is either Low or Medium, it means Low indicates that there is no gas and vibration, then Medium 

indicates there is a Gas and Vibration present. By this way the critical situation can be avoided. The design system 

applies interface  standard that is used for smart sensors of automatically discovering network.  The sensors are not 

based on protocol standard. The data acquisition interface system can achieve the function of plug and play. High 

execution speed, flexible organization structure, IP design could reuse. It will have a broad space for development in 

the area of WSN in IoT environment. 
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ABSTRACT  

In recent days, Sentiment Analysis is studied and analyzed by divergence, and collaboration ways to model a 

framework. In this regard, a lot of attempts have customized scopes and purposes. Sentiment Analysis gains 

momentum due to numerous applications are revealed in the real world.  Researchers across the globe applied 

ranges of methods over periods of time that slowly but steadily betterment the extraction procedure of sentiment 

and its associated evaluations.  Few interesting survey papers are found that cited latest papers. Substantial 

advancement is incurred thereafter with both new approaches, and evaluation techniques that have cutting-edge 

scopes.  In this work, more than forty research papers are studied. Among those, five novel and utmost reputed 

research works are classified according to their approaches, results, and data set.  Summarization, Tables, and 

diagram are used to illustrate pros and cons of different approaches in the survey work. Finally, the findings of 

the survey are specified.   

 

Keywords : Data Divergence, Evaluation, Sentiment, Seed List. 

 

I INTRODUCTION  

The availability, scopes and advertisement of digital marketing are the new facets of the Industry [10]. These 

sorts of new numerous applications are gaining attention of Sentiment Analysis. Majorly, Sentiment Analysis is 

Text Processing. A lot of different attempts have been made to compute the sentiment [14, 39] on the digital text 

data. Along with the range of diversified techniques has been proposed for the evaluation of the merit of 

different attempts. The experimental results of the evaluation techniques has been analyzed and discussed by 

peer researches [15, 16].  The range of evaluation techniques is the subject of choice for inclusion in the further 

research. The Sentiment Analysis already has theoretical foundation in the field of physiology. Common terms 

have been used synonymously [14, 17]. However, our investigation reveal with the work [1] where basics of the 

electronic Sentiment Analysis has been described. The fundamental aspect of sentiment analysis of text 

processing is determination of subjectivity. The subjectivity of the content is classified by Affect, Feeling, 

Emotions, Sentiment, and Opinion as mentioned in [1]. Each of the classification has been defined with 

examples. Similarities/dissimilarities among them have been drawn by the opinions of sample set of people. The 

recent development complements the demand of the digital definition and availability e.g. WordNet[18], 

SentiWordnet[19], ConceptNet[20], HowNet[21]and SentiFul[2]. WordNet is a lexical database for the English 

language. It groups English words into sets of synonyms called synsets, provides short definitions,  examples of 

usage, and records a number of relations among these synonym sets or their members (defines the meaning, 
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synonyms, and part-of-speech of the word).  SentiWordNet is a lexical resource for opinion mining. 

SentiWordNet assigns to each synset of WordNet three sentiment scores- positivity, negativity, and objectivity. 

ConceptNet is built from nodes representing words or short phrases of natural language, and labeled 

relationships between them. HowNet is an on-line common-sense knowledge base unveiling inter-conceptual 

relations and inter-attribute relations of concepts as connoting in lexicons of the Chinese and their English 

equivalents. However, the SentiFul[2] the advancement over SentiWordNet and WordNet promises rich 

semantics for computation of Sentiment. Few review work in this area has also been observed [11, 12, 13]. 

However, Sentiful and it‟s onwards advancement are out of the scope of those review works. In this paper, a 

state of the art investigation is performed on Sentiment Analysis. The work encompasses with two different 

aspects. First one is the summarization and comparisons of different approaches to compute the sentiment. The 

second is the assessment of evaluation methodologies and their accuracy and diversification.  

This paper is organized as follows. The paper is commenced with the brief outline of the work followed by the 

introduction section. Section 2 discusses the basics and related notations. Section 3 describes different 

approaches. Section 4 discusses data divergences of different approaches. Section 5 describes different 

evaluation technique and result analysis.  In the next section, the findings are enlisted. This  paper ends with the 

conclusion section.  
 

II BASICS AND RELATED NOTATIONS   

According to dictionary [22, 23] Sentiment is defined as an attitude, thought, or judgment prompted by feeling; 

a view or opinion that is held or expressed.  However, many closely associated words have been used in the day-

to-day life. Among them Affect, Feeling, Emotions, Sentiment, and opinion has been scientifically defined with 

examples in [1]. The promise of the definition is rewritten as follows. Sentiment – It is enduring emotional 

disposition that have developed over time about particular objects. Conclusions about sentiments in text have to 

be performed for a period. In turn, this will also help in improving decision making. Emotions and Sentiment are 

not analogous with the text processing. Emotion has been observed more complex physiological phenomenon 

that are impossible to detect from the text processing [1]. However, the similar words attitude, mood, sensation, 

and temperament have not been considered in [1]. However, similar words just mentioned in italics are effective 

enough to determine sentiment. Table 1 provides the definitions of attitude, mood, sensation, and temperament 

along with their synonyms, based on the Merriam-Webster Online Dictionary [22] and Oxford Dictionary [23]. 

Table 1. Definition Provided by Merriam-Webster Online Dictionary [22], and Oxford Dictionary [23]. 

Subjectivity 

Term 

Definition Synonym 

Merriam-Webster 

Dictionary 

Oxford Dictionary 

Attitude The way you think and feel 

about someone or something 

A settled way of thinking or feeling 

about something 

Opinion, Feelings, 

Sentiments, Thoughts, 

Thinking 

Mood A conscious state of mind or 

predominant emotion 

A temporary state of mind or feeling Spirit, Temper 

Sensation A particular feeling or effect 

that your body experiences 

The capacity to have physical sensations Feeling, Sense 

Temperament The usual attitude, mood, or 

behavior of a person 

A person‟s nature, especially as it 

permanently affects their behavior 

Temper, Mood, Attitude 

 



International conference on Science, Technology and Management                             ICSTM-2015                                                                                                       

YMCA, New Delhi (India), 1 Feb 2015                                                     www.conferenceworld.in 

727 | P a g e  

 

III DIFFERENT APPROACHES  

Three exhaustive surveys [11, 12, 13] have been investigated. The survey report [11] summarizes with the help 

of examples different classification of subjectivity, word and document. It also mentioned limitations of failing 

detection of sentiment of unite topic on document level classification along with extract sentiment of complex 

sentences. However, very interesting opinions has been specified in [13]. It classifies extensively the techniques 

of sentiment analysis with which we do completely agree. Along with it has mentioned related fields and open 

problems in the field of sentiment analysis.  In the survey report [12] mainly discussed about sentiment 

classification, feature based classification and handling negations.  

Survey reports as mentioned above have extensively focused on classifications on different perspectives of 

sentiment analysis including features, techniques, etc. However, the advancement has been identified in [2] over 

early approaches is significant for further advancement in recent scope of study. In this work, the state of the art 

analysis and formulation is specified from dictionary based approach; e.g., SentiFul to onwards approaches.  

Broadly four approaches have been classified for sentiment analysis – Sentiment Lexicon, Rule based system, 

Machine Learning System, and Other Approaches in [13].  

The corpus of many research works has been made by human annotators in which [6, 7, 8] are mentioned in this 

work. In this approach, human annotators specify added information about the sentiment in the written text of 

the document. Sentiment of a text document depend not only the verb; it gets extra weight-age along with 

adjective and adverb which is illustrated with the help of examples and scoring axioms in [6, 7].  In [6, 7], ten 

human annotators put score as an average of 100 concerned text. However, human intervention for scoring of 

verb, adverb and adjectives along with their compositions has always chance for biasness and unpredictable 

outcomes. This limitation has been overcome by [8]. The score and the text including synonyms and antonyms 

have been formulated from the WordNet. To get the exhaustive experiment, sentences of various domains have 

been taken from web pages and then identified favorable and unfavorable sentiment towards the subject in [33].  

The primary drawback of the aforementioned works is intuition based scoring by human annotators. 

Advancement in this regard has been touched upon by the notion of customized dictionary or lexicon in 2009.  

A lexicon for sentiment analysis has been developed based on synonyms and morphologic modifications [24] of 

words. First all possible synsets of the lexeme has been derived from WordNet [18]. If that lexeme not present 

in the seed list of the SentiFul, then the synsets which are available in the SentiFul, has been find out.  Then take 

the average score of them and the value has been propagated. Then in 2011, this lexicon has been increased and 

expanded through antonyms relations, hyponymy relation, and derivation and compounding with known lexical 

units [2].   The primary word or lexicon of sentiment has been generated using the database „Affect‟ which is 

cited in [25].  The affective features of a word depend on nine emotions like anger, disgust, fear, guilt, interest, 

joy, sadness, shame, and surprise. Along with the notion of lemma which is the base form of words or collection 

is introduced to score sentiment. Two methods have been used. In SentiWordNet [19], the score of first synset 

gives the primary value ,which is known as FS in SentiFul.   But unified positivity and negativity score for each 

lemma is known as UNI which gives better result than FS. The scores in SentiWordNet and SentiFul is 

compared by Gold Standard which gives dissatisfactory result. So expand SentiFul according to WordNet.   In 

case of direct antonyms the reversed scores and weights of the original words has been treated. A list of 
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hyponyms has been retrieved from WordNet, and propagates sentiment score and weight of the original term to 

its hyponyms. A new lexeme has derived by adding prefixed or suffixes. Four types of affixed are there namely, 

propagating, reversing, intensifying and weakening. Finally consider the score of compound word, which are 

contain at least two roots, especially in the case of noun and adjective. The novelty of the SentiFul is that the 

score of lexicons could be further reused in the research.  

A minor modification over SentiFul is taken in [3]. In [3], emotion recognition is categorized with two different 

parts including word lexicon and emoticon lexicon. The increase of writing habit in social media and internet 

grows the usage of emoticons; thus its analysis in terms of emotion is significant. The working principle of [3] is 

that initially six sets of basic emotional categories which defined by Ekman [16]: happiness, sadness, anger, 

fear, disgust, and surprise has been considered for developing lexicons. After that the synset of word is searched 

from WordNet to obtain the final lexicon. This process has been continued until to get satisfactory result. As this 

is a repetition process, every time a small coefficient is multiplied with the score of the main word for getting 

the score of new synset of word. But in this case, the seed list is generated by conducting study on twenty 

personalities. The emoticon lexicon is also created manually. The heuristic rules apply on word lexicon, and 

emoticon for negation detection or effect of punctuation. The significance of the specified rules is illustrated as 

follows.  

Positive dominating sense (happy, surprise) gets the higher priority than the negative dominance (sadness, fear, 

anger, disgust) sense. Use of more exclamation marks, uppercase word, intensifying words (like; very, 

extremely) gets extra privilege for emotional expression. Even multiple characteristic signs of emoticon give 

more effect on emotional expressions. 

The advancement on the relationship among emotional expression, holder, and topic is extended by [4]. The 

identification of the co-reference which is helpful in finding user-topic relation has been done on local language 

(Bengali) which uses sentences of Bengali blog (www.amarblog.com). Emotion holders and topics of text help 

to track and distinguish users‟ emotions separately on the same or different topics. The identification of users‟ 

emotions on different topics is determined by processing an annotated Bengali blog corpus [26]. Each sentence 

of the corpus is annotated with the emotional components, such as emotional expression, intensity, associated 

holder, topic(s), and sentential tag of Ekman‟s [16] six emotion classes (anger, disgust, fear, happy, sad, and 

surprise). Both rule-based system and machine learning system applied for identifying the emotional 

expressions, holders, and topics. The expressions are identified from shallow parsed sentences using Bengali 

WordNet Affect lists [27]. Value of emotional co-reference measured by Krippendorff‟s α metric [28].  

Sentiment analysis becomes larger day by day. Web-based traffic sentiment analysis (TSA) [5] concern about 

sentiment of traffic problem. Investigation, evaluation and prediction are the basic functions of TSA. The 

sentiment lexicon in the traffic domain has not in the scope for processing early of TSA. The necessary key 

words related to traffic domain taken from WordNet, and classified into two categories positive, and negative. 

The list further extended by finding synonymy and antonyms of the seed in the Chinese Language Technology 

Platform [29]. The processing of sentiment as of [4 and 5], build the local language knowledge infrastructure 

[30]. Few special words of customized fields e.g. overload, U-turn etc, added manually if these words are not 

present in the seed list. 
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Machine learning technique also applied for content analysis and extract topic level sentiments. Several online 

resources like Wikipedia.org have been explored for identifying related terms of specific topics and construct 

the seed list.  Alchemy API [31] has been used in [9] for extracting keywords, entities and sentiment from 

twitter. Alchemy API utilizes NLP technologies and machine learning algorithm to analyze content. In this 

process, data has been fetched from twitter. Then preprocessed the fetched data, and removed the slang word. 

Then keyword and associated sentiment has been extracted by knowledge generator and store in the data 

repository. But the information extracted by knowledge generator is of low precision. So for better classification 

knowledge enhancer has been used. There are three part POS tagger, entity extractor and knowledge editor. 

Synonym binder is also another part for increasing information. WordNet dictionary has been used for binding 

synonyms with entity and key words. Finally filter engine applied for classifying data on the basis of seed list 

and store them in the repository. 

So in the field of sentiment analysis there is no standard lexicon. In the above section we discuss more than five 

research work, but in all cases the seed list has been constructed in different method. All though there are many 

website like, SentiWordNet, ConceptNet, is available, but in many cases WordNet has been used for preparing 

seed list. The pros and cons of recent research outcomes are attributed by Sources of Data and Evaluation 

Methodologies in the rest of the paper.   

 

IV DATA DIVERGENCE 
 

The novelties of approaches focus on pre-defined scopes on the customized fields. The data to be processed for 

analysis of sentiment have known context, and events. This enables and ensures the analysis on meta character 

of the document. The unknown context and events further increases the complexity of determination of 

sentiment. For example a local event of Europe which has extraordinary sentiment of the local residents. 

However, outsiders are not even interested on this event. The determination and formulation of context is going 

on with different fields and still have scope of further research [32]. The process of sentiment may deal with 

standard formatted data from recognized global bodies, and unformatted data from web sites. The variation of 

coding standard, formatting, and document extension are the causes of heterogeneous source of data. To be 

more illustrative, an XML document have pre-defined, and optimized way of accessing nodes/data. On the other 

hand, to process extensively .pdf, and .docx document an overhead process is used to transform those data into 

XML. However, the XML database is built with the meaningful way whereas the transformed XML data has no 

guaranteed to be expressive, efficient and effective.     

Emails, blogs, chat rooms, online forums, and even Twitter are being considered as effective communication 

substrates to analyze the reaction of emotional catalysts. A blog is a communicative and informative repository 

of text-based emotional content in the Web 2.0 (Yang et al., 2007). In particular, blog posts contain instant 

views, updated views, or influenced views regarding single or multiple topics. 

Information regarding traffic on the Web has classified into three categories. The first one consists of news, 

expert commentaries, announcements, and etc. from the traffic website. The second includes posts from the 

transport sector in forums. The last one includes real-time information about traffic in micro blogging, which 

can be found from the social media, such as weibo.com. TSA data set has been collected from related website 
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such as autohome.com, auto.sina.com, and tianya.cn. Researcher and scientist need voluminous data of web for 

analysis sentiment. The data of web are huge. However, it could be summarized according to our survey as 

specified below.   

Different type of Big Data source is available as mentioned in [41]. The types are Activity-generated data , 

Hadoop MapReduce application results, Social network profiles , Social influencers ,  Software as a Service 

(SaaS) & cloud applications, Public, Data warehouse appliances, Columnar/NoSQL data sources, Network and 

in-stream monitoring technologies, and Legacy documents.  

Among the different type of Big Data source further categories that influence society in large are possible. The 

further categories of Social influencer are Editor, analyst and subject-matter expert blog comments, user forums, 

Twitter & Facebook “likes,” Yelp-style catalog and review sites, and other review-centric sites like Apple’s App 

Store, Amazon, ZDNet, and etc.   Accessing this data requires Natural Language Processing and/or text-based 

search capability to evaluate the positive/negative nature of words and phrases, derive meaning, index, and write 

the results. The categories of Public data are Microsoft Azure Market Place / Data Market, The World Bank, 

SEC/Edgar, Wikipedia, and IMDb.  Data that is publicly available on the Web which may enhance the types of 

analysis able to be performed.  Data divergences of different approaches are summarized in Table 2. 

Table 2. Data Divergence of approaches 

Reference 

No 

Data collection 

(for testing) 

Method Primary Data Type English / 

Other 

Language 

Standard 

Data / 

Web site 

Data 

Formatted 

data / 

Unformatte

d data 

SentiFul 

[2] 

WordNet Observations Primarily qualitative but can also 

collect quantitative data by 

numerically coding observations. 

English standard formatted 

Synesketch 

[3] 

http://en.wikipe

dia.org/wiki/Gr

oup_hug. 

Document 

analysis, 

Surveys 

Primarily quantitative but can 

also collect qualitative data 

through open-ended or free 

response questions. 

English Website unformatted 

Emotion 

Co-

reference 

[4] 

www.amarblog.

com 

Observations Primarily qualitative but can also 

collect quantitative data by 

numerically coding observations. 

Bengali Blog data unformatted 

TSA [5] www.tianya.cn Case 

Studies 

Primarily qualitative but can also 

collect quantitative data by 

coding observations, using 

surveys and document analysis. 

 Chinese 

 

Website unformatted 

AVA [6,7] Blog, news 

article 

Document 

analysis 

Primarily quantitative but can 

also collect qualitative data in the 

form of documented narratives. 

English Blog data, 

and news 

article 

unformatted 

SA on 

twitter [8] 

twitter Case 

Studies 

Primarily qualitative but can also 

collect quantitative data by 

coding observations, using 

surveys and document analysis. 

English 

 

Website unformatted 

Tweet 

Classificati

on [9] 

twitter Document 

analysis 

Primarily quantitative but can 

also collect qualitative data in the 

form of documented narratives. 

English Website unformatted 

http://www.yelp.com/
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In table 2, Data are organized into two categories. Quantitative data is numerical and can be counted, quantified, 

and mathematically analyzed. Qualitative Data is the information that is difficult to measure, count or express in 

numerical terms. The evaluations of different approaches are specified in the following section. 

 

V EVALUATION   

Tetsuya Nasukawa et. al. [33] used natural language processing techniques to identify sentiment related to 

particular subject in a document. Jeonghee Yi et. al. [34] presented a model to extract sentiments about 

particular subject rather than extracting sentiment of whole document collectively. [34] proceeded by extracting 

topics, followed by sentiments, and finally mixture model to detect relation of topics with sentiments, whereas, 

Namrata Godbole et al. [35] introduced a sentiment analysis system for news and blog entities. The public 

sentiment and its variation are determined with time. They used synonyms and antonyms to find path between 

positive and negative polarity to increase the seed list.  Bernard Jet al. [36] performed analysis of Twitter as 

electronic word of mouth in the product marketing domain. They analyzed filtered tweets for frequency, range, 

timing, content, and customer sentiments. Bharath Sriram et al. [37] proposed an approach to classify tweets 

into news, opinions, deals, events and private messages with better accuracy. 

Researcher stresses that the strength of sentiment of a document depends on verb, adverb and adjective. In [6, 7] 

sentimental strength of a topic in a document depends on the value of difference between positive sense and the 

negative sense. The score is accepted if there exist a marginal threshold value between systems generated value 

and score of human annotator. The said algorithm claims better result over algorithm of both [38, 39]. The 

summarization of result is jotted down in Fig. 1.  

 

 

Fig.1 Comparison of Result 

 

In [9], advancement is claimed with the collection of data from twitter, followed by text classification that 

attempt to extract information related to specific topic. The data has been processed through knowledge 

generator, knowledge enhancer, synonym binder, and finally go through filter engine. All the steps ensure 
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betterment of classification as well as better sentiment. The evaluation techniques are briefly summarized in the 

following subsections.  

5.1 Cohen's kappa measures 

Cohen's kappa measures the agreement between two raters who each classify N items into C mutually exclusive 

categories. The equation for κ is: 

 

К =   (1) 

Where Pr(a) is the relative observed agreement among raters, and Pr(e) is the hypothetical probability of chance 

agreement, using the observed data to calculate the probabilities of each observer randomly saying each 

category. If the raters are in complete agreement then κ = 1. If there is no agreement among the raters other than 

what would be expected by chance (as defined by Pr(e)), κ = 0. 

The calculated agreement between SentiFul annotations and the gold standard is significant (к = 0.72) for all 

content words. 

5.1.1 Pearson Correlation Coefficient  

Correlation between sets of data is a measure of how well they are related. The most common measure of 

correlation in stats is the Pearson Correlation. . It shows the linear relationship between two sets of data.  And if 

coefficient value is > 0.5 then considered that strong positive relationship present.  

  

5.1.2 Evaluation by human annotator 

Most evaluation in NLP is done by calculating values for precision, recall, and often F-measure on the output of 

a system, evaluated against a gold standard. Gold standard data is, in the best-case scenario, data that is hand-

annotated by domain experts. Where  

 

Accuracy =   (2) 

 

 Precision =    (3) Recall =  (4) 

 

The F1 score (also F-score or F-measure) is a measure of a test's accuracy. It considers both the precision p and 

the recall r of the test to compute the score. 

F= 2   (5) 

 

The value of expansion of SentiFul [2] has been investigated by two gold standards GS1 with complete 

agreement and GS2 without neutral words. GS2 gives more accuracy than GS1 (GS1 – 99.0% and GS2- 99.5%). 

Precision, recall and f-measure have been calculated for Synesketch algorithm [3]. It shows the best result for 

happiness and surprise (F-measure 0.869 for Happiness, and 0.85 for surprise) and the worst result for the 

emotion of fear (F-measure 0.592). 

There are two cases in TSA system “yellow light rule” and “fuel price” both of them are controversial topics 

related to traffic in China. “Yellow light rule”- this is the strictest rules of traffic in China. Under the new rules, 

http://en.wikipedia.org/wiki/Precision_%28information_retrieval%29
http://en.wikipedia.org/wiki/Recall_%28information_retrieval%29
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“running a yellow light would be equivalent to running a red light”. “Fuel price” in this case generally focused 

on the rising/falling and decision policy of fuel price. In TSA [5] system both of them has been considered for 

result analysis. And compared with Ku‟s algorithm [40].The precision of the intensity of sentiment of the 

proposed algorithm is higher than that of Ku‟s algorithm. Table 3 shows the result analysis. 

Table 3.  Result Analysis of human annotator 

 

Approaches  Accuracy 

Precision Recall F-score 

Pos Neg Pos Neg Pos Neg 

SentiFul Core 94.1 91 96.5 95.3 93.2 93.1 94.8 

SentiFul 86.1 81.8 90.1 87.6 85.3 84.6 87.6 

TSA(Yellow light rule) 82.45 84.64 82.25 30.52 98.31 - - 

TSA(Fuel Price) 82.51 90.5 81.95 25.86 99.2 - - 

Ku's algorithm (Yellow light rule) 65.85 64.17 66.01 14.82 95.24 - - 

Ku's algorithm (Fuel Price) 73.57 67.05 74.02 15.22 97 - - 

 

5.2 krippendorff’s α metric  

The co-reference among the emotional expressions, holders, and topics has been measured using Krippendorff‟s  

α [28] metric. Krippendorff‟s α is a theoretically founded measure with a probabilistic interpretation. It is 

applicable to any number of coders (each assigning one value to one unit of analysis); to incomplete (missing) 

data; to any number of values available for coding a variable. The four different type of variable is considered 

for processing. The technique of Krippendorff‟s α is used in [4] that concentrated on nominal alpha. Unit u of 

this matrix may be few sentence or some components (according POS or shallow parser) of a sentence, and m 

observers followed by the coincidence matrix has been developed. 

In Krippendorff‟s  α, the formula of α -reliability and the general term (Ock) of a coincidence matrix are given 

below: 

  

Formula of α =  (6) and   Ock =   (7) 

    

Where n is the total number of pairable values over all units, occ is each agreement coincidence (diagonal cells in 

the coincidence matrix), and nc is each coincidence marginal. For calculating Ock , the following rules are 

applied. If there are u unit and m observer then mu is the number of decisions in a given unit. Each unit contain 

mu(mu-1) coincidences. The range of α is: 1 ≥  α  ≥ 0. The value of K-α is 0.53 for baseline system, and in the 

case of supervised system score of α (α= 0.6332) increase. Finally analyzing some complex and compound 

Bengali sentences the score of α reached in 0.6721.  

 

5.3 k-fold cross-validation 

In k-fold cross-validation, the original sample is randomly partitioned into k equal size subsamples. Of the k 

subsamples, a single subsample is retained as the validation data for testing the model, and the remaining (k – 1) 

subsamples are used as training data. The cross-validation process is then repeated k times (the folds), with each 

of the k subsamples used exactly once as the validation data. The k results from the folds can then be averaged 

(or otherwise combined) to produce a single estimation. The advantage of this method over repeated random 
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sub-sampling is that all observations are used for both training and validation, and each observation is used for 

validation exactly once. 10-fold cross-validation is commonly used, but in general k remains an unfixed 

parameter. A summarization of evaluations of is summarized in the following table.   

Table 3 Summarization of Evaluation 

Ref

ere

nce 

The Novel 

Work 

Formation of 

Seed List 

Expanding 

data taken 

from 

Data 

Source 

Approac

h 

Application 

in real life 

Demerits / Limitations 

[2] Develop 

sentiment 

Lexicon 

Affect 

database 

WordNet WordNet Rule 

Based 

No i.Only rule based 

approach is applied.  

ii. No real life 

application is 

exemplified to 

describe the concept.  

[3] 

 

 

 

 

Sentence-based 

Emotion 

Recognition 

20 person 

taken word 

from 

WordNet, in 

the basis of 

Ekman‟s six 

emotion; 128 

emoticon 

mostly used in 

social 

networks. 

WordNet Sentence

s taken 

from 

Group 

Hug. 

Rule 

based 

1.Emotion 

related 

abstract 

animation in 

real time 

2.emotional 

visual chat –

as extension 

of Skype 

i.Heuristic rule for 

double negative 

sentences is avoided as 

it implies positive 

sometimes.  

ii. Word sense 

disambiguation and 

POS tagging are out 

of the scope. 

iii. The justification is 

not included for two 

emotions like surprise 

and fear those have 

different frequency of 

emoticons and text. 

[4] Identify the 

emotional 

expression, 

holder, topic 

and their co-

reference. 

Annotated 

Bengali blog 

corpus 

NA Sentence

s using 

Bengali 

WordNet 

Affect 

list 

Both rule 

based 

and 

Machine 

learning 

based 

Not clearly 

mentioned 

i. The time based 

emotional change is 

compromised in the 

work . 

 

 

[5] 

SA in Traffic 

control 

WordNet Seed 

released by 

China 

National 

Knowledge 
Infrastructure 

Tianya.c

n, 

auto.sina

.com, 

autohom

e.com 

Rule 

based 

TSA treats 

traffic 

problem 

i. Sentiment polarity is 

not mentioned. 

ii. Sentiment of a 

negative word could not 

identify properly. 

[6] 

& 

[7] 

Adjective- 

verb- adverb 

combination for 

sentiment 

analysis. 

10 human 

annotators put 

score as an 

average of 100 

concerned 

texts. 

NA Blogs 

and news 

articles 

Rule 

based 

Implemente

d on top of 

the OASYS 

system. And 

both blog 

and news 

articles. 

i. The scope of 

sentiment for other 

parts of speech like 

noun or interjections. 

ii. Multilingual 

sentiment analysis is 

out of the scope. 

[8] Sentiment 

analysis on 

twitter data. 

Based on 

intuition, 

assign the 

strength of 

adverbs and 

verbs. 

WordNet Twitter Rule 

based 

The score of 

tweet gives  

orientation 

which help 

to identify   

sentiment of 

writer. 

i. Seed list can be 

prepared more 

precisely.  

ii. Comparative result 

analysis could be 

done; however 

compromised. 
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[9] Analyze tweets 

to classify data 

and sentiment 

from twitter. 

From website 

for specific 

topic 

(diabetes). 

NA Twitter Machine 

learning 

It shows 

people 

attitude 

towards 

different 

topics. 

i. The integration and 

classification with 

personalized profile 

management are out 

of the scope. 

VI FINDINGS 

 

Lots of different approaches and evaluation techniques have been attempted for analyzing sentiment. However, 

each one has its specific purpose and scopes. Therefore, Generic Computation Technique has not been 

formulated for computation of the Sentiment till date as per our observation. A framework with modularity is 

expected for encompassing a generic approach for sentiment analysis. The object orientation with 

generalization-specialization (hierarchy) structure would be the basic building block for scalability, and 

flexibility of the framework.  

VII CONCLUSION  
 

The sentiment analysis is gaining momentum for its direct and indirect scope of applications for financial 

benefit and security measures. Lot of advancement is possible across the globe proposing different attempts. 

Reviews on those attempts are observed. Significant approaches including SentiFul, Traffic Analysis, 

Synesketch and etc are out of the scope of those review papers which proposes better result over their previous 

works.  In this work, significant approaches are analyzed among each other defining many prominent 

parameters. The fact finding of this survey work is that each approach has its own customized objective. A 

general framework is not attempted till date. A hierarchical model for general purpose framework of sentiment 

analysis is required to equip common as well as specialized activities.    
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