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ABSTRACT 
An image segmentation method based on feature similarity and unequal merging for SAR images is presented. This image 
segmentation method uses superpixels as the operation units instead of pixels. In this work, the input image is first preprocessed by 
filtering the input image using weighted trimmed median filter. Then superpixels are generated by using simple linear iterative 
clustering algorithm.  Three rules which were derived from the famous Gestalt laws were used to manage different kinds of features 
extracted from the SAR images. These features were used to represent the superpixel context. They serve as top-down constraints to 
guide the superpixel merging. The features such as brightness, texture, edges and spatial information describe the superpixels of SAR 
images. An unequal merging algorithm is used to merge the superpixels. The unequal merging algorithm consists of two stages 1) 
coarse merging stage and 2) fine merging stage. The unequal merging algorithm allocates computation resources unequally. It spends 
less running time for superpixels without ambiguity and more running time for superpixels with ambiguity. The coarse merging stage 
and fine merging stages can make a balance between computation speed and segmentation accuracy. The feature similarity and 
unequal merging method can obtain good segmentation results and successfully reduce running time.. 
__________________________________________________________________________________________________________ 
 

I. INTRODUCTION 

In remote sensing, information about an object, area, or 
phenomenon is obtained through the analysis of data acquired 
by a device which is not in direct contact with the object, 
area, or phenomenon under investigation. A Synthetic 
Aperture Radar system illuminates an object with 
microwaves and records both the amplitude and the phase of 
the backscattered radiation, and thus it becomes a coherent 
imaging process. The received signal is then sampled and 
converted into a digital image.  Radar imaging system is an 
active day and night data acquisition system. Atmospheric 
characteristics have a little effect on the capability of 
RADAR acquisition system. Hence it is an all-weather 
remote sensing system. RADAR imageries are greatly 
affected by speckle noise. Image contrast will be less in the 
radar images affected by the speckle noise and it affects 
texture based analysis of the imageries. SAR image 
segmentation is necessary for SAR image understanding and 
intepretation.Effective segmentation of SAR images reduces 
computation cost and increases the efficiency for higher level 
SAR image processing. There are many segmentation 
techniques. But a single method cannot be considered as good 
for different types of images. Segmentation methods are 
classified according to the detection of discontinuities and 
similarities. Some of the current segmentation techniques are 
segmentation based on edge detection, thresholding, 
clustering, partial differential equation, artificial neural 

network, multiobjective segmentation, and region based 
segmentation. 

    
II.LITERATURE SURVEY 

In [5], Stewart approach is used for pixel based SAR 
segmentation. Stewart algorithm uses the statistical properties 
of pixels. A shape term is introduced to provide a smoothing 
constraint on segment boundaries. In this approach, 
oversegmentation happens and large scale operations on 
heterogeneous segments cannot be done. In [7] also, statistical 
properties of SAR data are used to characterize image regions. 
In this work, a level set method is introduced to segment 
homogeneous and heterogeneous regions.Go

A distribution is 
used to model the speckled data. Heavy blurring occurs when 
large samples are used. In [2], image segmentation method is 
based on the maximization of posterior marginal algorithm 
along with feature extraction and context model is used. Here 
the MPM of each region combined with the context model is 
calculated by considering both the interlayer correlation and 
intralayer correlation. Due to smoothness assumption of the 
likelihood function it is inadequate to detect some fine image 
details. This method is suitable for segmenting big 
homogeneous regions of SAR images. In [8], segmentation is 
achieved by combining an edge-preserving region based 
representation with region level MRF models. This method 
facilitates the segmentation process by reducing the search 
space optimization process and improving parameter 
estimation of feature model. This method has less probability 
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of false segmentation. In [3], brightness is used to discriminate 
ice from water and texture is used to identify distinct ice types. 
In [6], region growing technique is used along with MRF 
model and it suppressed the merging between different objects 
that had weak boundaries in between. 

III.PROPOSED MODEL 
 An image should be partitioned into different characteristics 
without any intersection for SAR image segmentation. 
Features should be extracted in such a way that it should be 
able to describe different kinds of characteristics in SAR 
images. Different features should be combined to improve the 
performance of SAR image segmentation. Pixel based 
segmentation are either slow or inaccurate. Since SAR images 
have speckle noise and their size is large, region based 
methods can reduce the influence the effect of speckle noise. 
People tend to use high level features to interpret the images 
but computers usually extract low level features. So high level 
knowledge should be taken into account for SAR image 
segmentation. The proposed segmentation method first filters 
the input noisy SAR image by using weighted trimmed 
median filter. Then it presegments the filtered SAR image into 
superpixels.Superpixel is a group of pixels which are grouped 
under some constraints such as location, intensity, edge and 
texture. Then Gestalt Laws are used to model the superpixel 
context. The features such as brightness, texture, edge and 
spatial information are used to locally describe 
superpixels.Based on the context and features, an 
unsupervised superpixel merging algorithm is designed. It 
includes two stages 1) coarse merging stage and 2) fine 
merging stage. The coarse merging stage concentrates on the 
computation speed of the algorithm. The fine merging stage 
concentrates on the segmentation accuracy. This method can 
obtain good segmentation within a short time. 

                    IV.MODULE EXPLANATION 
In the proposed method, four modules are used. They are 

preprocessing, generation of superpixels, analysis of 
superpixel context and hierarchical merging. 

 
A.Preprocessing 

Synthetic Aperture Radar (SAR) images are obtained from 
satellites such as ERS, GRS, and RADARSAT. Preprocessing 
is the lowest level of abstraction in image 
processing.Preprocessing is done to enhance the image data. 
Atmospheric correction or normalization, image registration, 
geometric correction, and masking are some of the sequential 
operations which are included in the preprocessing of satellite 
images. Speckle noise is a type of granular noise which 
degrade the quality of the image with the appearance of 
backscattered wave. Filtering is done to remove speckle noise 
which is dominant in the SAR images. Here filtering is done 
by using weighted trimmed median filter. Median filter 
usually preserves edges while removing noise. Median 
filtering is effective for removing speckle noise. Weighted 
trimmed median filter have the robustness and edge preserving 
capability. The peak signal to noise ratio of weighted trimmed 
median filter is 45.20 which is high among the other filters 

such as wiener filter, first order linear filter, homomorphic 
filter, geometric filter, wavelet thresholding methods etc. 

 
B.Generation of Superpixels 
    The filtered SAR image is segmented into Ns 
superpixels.All the pixels in one superpixel have the same 
label. Here simple linear iterative clustering (SLIC) algorithm 
is used to generate superpixels.It clusters the pixels in the 
combined five dimensional color and image plane space. In 
the assignment step each pixel is associated with the nearest 
cluster center.After association cluster centres are adjusted to 
be the mean vector of all the pixels belonging to the cluster. It 
is an adaptation of k-means clustering and only parameter 
required is desired number of  equally spaced superpixels. 
 
C.Analysis of Superpixel Context 

Gestalt Principles, or gestalt laws, are rules of the 
organization of perceptual scenes. Gestalt principles are used 
to formulate the regularities according to which the perceptual 
input is organized into unitary forms.Gestalt theory enables to 
perceive the structure and composition without knowing any 
prior information in the image. Three rules based on Gestalt 
laws are used to analyse the superpixel context.The three rules 
are 1) the rule of vicinity, 2) the rule of similarity 3) the rule of 
color constancy. According to the rule of vicinity, two 
superpixels can be merged if they are of spatial vicinity. The 
spatial context is determined based on the relative positions of 
two superpixels. Relative position of two superpixels can be 
calculated by using distance and adjacency. 

 

 
 
According to the rule of similarity, two superpixels can be 
merged if they are similar in content. A similarity term is 
computed based on the extracted feature vectors. Feature 
vector is extracted by using two steps. First, the feature vector 
F(r, c) of pixels under any superpixel is calculated F(r, c) is a 
weighted feature vector which combines the brightness feature 
and the texture feature. Second, the feature vector of F(i) of 
superpixels is calculated. .This is done to describe superpixels 
accurately in the SAR images. 

According to the rule of color constancy, there should be no 
distinct boundary between the superpixels to be merged. The 
feature vector of pixel and superpixel is calculated. Here the 
feature vector is extracted from the boundary between two 
superpixels. To implement this multiscale edge representation 
is used. It increases the robustness to the speckle noise and 
complex multiscale images. 
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D. Hierarchical Merging 
Region merging is a form of region growing. Region 

growing is a technique to group pixels or subregions into 
larger regions. After analysing the superpixel context, a 
merging algorithm is used to merge the superpixels. It 
includes two stages 1) Coarse merging stage and 2) Fine 
merging stage. The aim of coarse merging stage is to merge 
the superpixels within a region at a very low computation cost. 
This stage merges superpixels based on the spatial context and 
boundary. This stage accelerates computation speed. The aim 
of fine merging stage is to merge superpixels along the 
boundary or edges. This stage determines accuracy of the 
segmentation. FMS first sorts the adjacent pairs of superpixels  

 
Fig 1. Flow chart of proposed SAR image 

segmentation 
 
based on the semantic context and then ranks the pairs in each 
interval according to the boundary. Therefore, when two pairs 
of superpixels have very different semantic context, they will 
be allocated in different intervals. In addition, the pair of 
superpixels with lower semantic context, will be merged first. 
In another situation, when two pairs of superpixels have 
approximate semantic context, they will be in the same 
interval. In this situation, the pair of superpixels with lower 
boundary value will be first merged. 

V.PERFORMANCE  ANALYSIS 
Mathematically defined measures are used to obtain the 

image quality. Mean squared error (MSE) and Peak Signal to 
Noise Ratio (PSNR) are by far the most common measures of 
picture quality in image systems. Here peak signal to noise 
ratio (PSNR), mean square error (MSE) and root mean square 
error (RMSE) values are used as mathematically defined 
measures. These measures are easy to calculate and have low 
computational complexity. It is independent of viewing 
conditions and individual observers. The PSNR value of the 
proposed system is 45.20067.The mean square error and root 
mean square error value produced are 357.31125 and 
18.90268.Universal image quality index is designed by 
modelling any image distortion as a combination of three 
factors. The three factors are loss of correlation, luminance 
distortion and contrast distortion. Universal image quality 
index of the proposed system is 0.89502. 

CONCLUSION 
This project mainly focuses on SAR image segmentation 
based on feature similarity. This method first filters the input 
SAR image to remove speckle noise. Then superpixels are 
generated using simple linear iterative  clustering 
algorithm.Then it analyses the superpixel context based on the 
Gestalt theory.CMS and FMS use the superpixels context to 
merge the superpixels based on different strategies. This 
superpixel context can accurately describe the contextual 
relationship between superpixels and further decide the labels 
of superpixels in the final segmentation. This method adopts a 
direct and effective way to model context. It does not need any 
iteration process. The computation time is linear with the 
number of pixels in the image. The merging algorithm takes 
less computation on the superpixels without ambiguity and 
more computation on the superpixels with ambiguity. The 
final fine merging stage improves the accuracy of the final 
segmentation. The segmenatation accuracy of filtered image is 
better than the unfiltered image. 
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ABSTRACT 
Routing is an important function to run some important operations in the computer networks, it influence both the process of 
managing the network as the quality of services in world wide networks. The management of transferring the message has to fulfill the 
requirements volume of traffic to be transmitted as to prevent congestions for reducing the transmission delays. These two 
requirements in general are contradictory. The most favorable process of sending the messages is a key issue for the quality of the 
information services. Routing in networks, applying shortest path algorithms widely used in communication protocols in WIDE 
AREA NETWORK. 
__________________________________________________________________________________________________________ 

 

INTRODUCTION 

The main function of the network layer is routing packets 
from   source   machine to destination  machine. The 
algorithms that choose the routes and the data structures 
.ROUTING ALGORITHM is the part of network layer 
software responsibility is to decide that which output line an 
incoming packet should be transmitted on. The efficiency of a 
routing algorithm depends on its performance, during 
congestions in the network it must perform route choice and 
delivery of messages. The performance of the routing is 
estimated depends on the throughput in the network and 
quality of the service (Packet delay).The routing influences the 
flow control with the delays on links 
 

 
Fig.1: Interaction between flow control and routing From the 
figure, when the throughput increases then delay time also 

increases. 
 
Types of routing algorithms: 
Optimal Routing: 
In the communication systems, the routers compute the flow 
transmissions according to the shortest path algorithm. 
Optimal routing algorithm is efficient in finding optimal route, 

according to the link weights, presenting the traffic load on 
them. This optimal routing algorithm can’t flow through 
alternative paths. Generally several paths are present between 
source and destination nodes in the common network 
structure. Commonly an open shortest path first (OSPF) 
protocol routes the path depends on their cost, but it does not 
estimate and apply alternative routing to available paths. Thus 
QoS (Quality of Services) is not supported only by shortest 
path management. Thus the average delay per packet is 
reduced also at steady or low traffic conditions. This 
architecture insists routers to broadcast the the local topology 
information to all routers. The process of providing QoS in the 
routers to apply traffic prioritization. This idea is used to 
classify that the traffic to a multiple levels of priority queues. 
Those priorities are assigned on packet peculiarities the 
protocol uses packet type, source and destination networks. 
Enhancements done by subdividing the link capacity into 
different classes finally the traffic is assigned to each class and 
the routers serve each class with not the same priority.  
 
The optimization problem for this case can be stated as:  
 

 
where FS(i) and RS(i) denote the forward and reverse links for 
node i, A is a set of arks, cij is the capacity of link (i, j), q is 
the flow to be routed from source node s to destination node t, 
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T* is the maximal feasible delay, and dij is the delay function 
for the link(i, j). Routers use "Routing algorithms" to find the 
best route to destination .considering parameters like the 
number of Hops (a hop is the trip a data packet takes from one 
router or intermediate point to another in the network), time 
delay and communication cost of packet transmission. There 
exist two important routing algorithms for gathering the 
information: “Global routing algorithms" and "Decentralized 
routing algorithms". In global routing algorithm every node 
has information about the remaining nodes in the network and 
speed of the message passing time. These algorithms are 
called as “link state algorithm” 
 
Link state algorithm : 
The main principles of link state algorithm Each router keeps 
a topology database of whole network link state updates 
flooded, or multicast to all network routers compute their 
routing tables based on topology often uses Dijkstra’s shortest 
path algorithm. It is mainly used in the OSPF. Mainly it 
consists of several operations in link state algorithm: 
Step1: 
Finding of routers which are physically 
Connected to the routers and also its IP address. When router 
starts working it will send the “HELLO” packet over the 
network. All routers with in the network will receive the 
message its replays the ip address of that particular router. 
Step2:  
Delay time for the neighboring routers in the network will be 
measured. Routers will send the Echo packets over the 
network, every router that receives these packets replies with 
an Echo reply 
Packet.  By dividing the Round Trip Time by 2, routers can 
count the delay time. The Round Trip Time is a measure of the 
current delay on a network, found by timing a packet bounced 
off some remote host. This time includes the time in which the 
packets reach the destination and the time in which the 
receiver processes it and replies. 
Step3:  
Router will broadcast all its information over the network for 
other routers and receives .Thus all routers share their 
knowledge and broadcast their information to each other and 
each router is acquainted with the structure and the status of 
the network. 
Step4:  
 
The router will evaluates the best route between two nodes of 
network. Thus the best route for the packets to every node is 
chooses. For this evaluation the shortest path algorithm of 
Dijkstra is performed.  
 
Flooding topology in link state: 
Neighbouring nodes synchronize before starting any 
relationship Hello protocol; keep alive initial synchronization 
of database description of all links (no information yet) Once 
synchronized, a node accepts link state advertisements contain 
a sequence number, stored with record in the database only 
messages with new sequence number are accepted accepted 
messages are flooded to all neighbors sequence number 

prevents anomalies (loops or black holes). 
 

 
 
Initial routing tables: 

 
 

 
 
Dijkstra shortest path algorithm: 
MAIN AIM: Find the least cost paths from a given node to all 
other nodes in the network. 
Notation: 
Dij = Link cost from i to j if i and j are connected 
Dn = Total path cost from s to n 
M = Set of nodes so far for which the least cost path is known 
Method: 
 Initialize: M={s}, Dn = dsn 
 Find node w� M, whose Dn is minimum 
 Update Dn 
 
One of the oldest and best known problem in the field of 
distributed algorithms is to compute shortest paths between 
nodes in a network. This problem arises in the following 
context. We have a network of links and nodes (processors). 
Each link (I,J) is characterized by a direction dependent length 
LEN(I,J) that can change with time and can only be observed 
at node I. The nodes execute a distributed algorithm to keep 

6
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track of the shortest distances between themselves and the 
other nodes, in the course of which they communicate with 
adjacent nodes by transmitting messages over the links. The 
most popular solution to this problem is the Ford-Bellman 
method that was originally introduced in the Arpanet and is 
now used in a large number of networks. 
 
The following is a simple set of instructions that enables  to 
follow the algorithm: 
 
S1: Label the start vertex as 0. 
S2: Box this number (permanent label). 
S3: Label each vertex that is connected to the start vertex with 
its distance (temporary label). 
S4: Box the smallest number. 
S5: From this vertex, consider the distance to each connected 
vertex. 
S6:  If a distance is less than a distance already at this vertex, 
cross out this distance and write in the new distance. If there 
was no distance at the vertex, write down the new distance. 
S7: Repeat from step 4 until the destination vertex is boxed.  
  
Before evaluating the complexity of the algorithm, we must 
precise when COMPUTE () is executed after a Triggering. 
There are two traditional possibilities, and we also suggest 
another :A) event driven: run COMPUTE () whenever a 
topology change occurs or an update message is received. 
One expects that this would be the fastest.   if the output links 
have finite capacity this might Result in update messages 
queuing for transmission. 
B) Periodic: run COMPUTE () at each node on a periodic 
basis, the periods need not be the same at all Triggering. There 
are two traditional possibilities, and we also suggest another 
:A) event driven: run COMPUTE () whenever a topology 
change occurs or an update message is received. One expects 
that this would be the fastest.   if the output links have finite 
capacity this might Result in update messages queuing for 
transmission. 
 
 
EXAMPLE FOR DIJKSTRA ALGORITHM: 
 
     

 
 
 

 
 
Resulting forwarding table in c: 
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Dijkstra algorithm in c as follows: 

 

 

 

 

 
 
Routing table of A: 

 
 
Another Example for the dijkstra algorithm by following 
above C-program: 
Let us consider: 

 
 

 
Graph consists of 4 nodes 
Enter 16 elements in adjacency matrix: 

 
 
Enter the source code:2 
Cost from 2 to 1 is ‘8’. 
Cost from 2 to 3 is ‘5’. 
Cost from 2 to 4 is ‘9’. 
 

CONCLUSION 
By this routing algorithms we conclude that the For   
providing of quality by implementing the multiple routes. In 
moving of routing path oscillations must be avoided but 
sensitivity to congestions may be significant. In centralized 
routing systems failure of traffic management centre may be 
harm for the system. For avoiding the congested routes the 
information has to update continuously in the adaptive routing. 
The three most important performance measures Are quality 
and quantity of the service and speed. 
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ABSTRACT 
In this paper, describes the concepts of Wireless Sensor Networks which has the wide range of applications in sensing field like 
environmental monitoring. First Components of sensor nodes and various applications of wireless sensor networks and the sensor 
nodes deployment are explored. The sensor nodes communication architectures and its protocol stacks are outlined. The availability of 
different kind of sensor nodes and its types are discussed and the power consumption of Eyes sensor nodes are considered for 
example. The idle listening problems by the traditional MAC protocols for energy consumption and S-MAC protocols are discussed. 
__________________________________________________________________________________________________________ 
 

I. INTRODUCTION 

First, Wireless sensor networks are a network of sensor nodes, 
which senses the data or information from the environment 
and send it to the sink node through wireless communication. 
Sink node is the central node which receives information from 
all other sensors nodes sensed information. The networks are 
required to communicate wirelessly with the physical 
environment and needs to have minimum computational 
facilities for transmitting the data in wirelessly with low cost. 
Some of the task of sensing could be phenomenon like 
vibration, sound, light, temperature, etc. The components of 
Sensor Node [1] consist of Radio front end, Power Supply, 
Sensors and micro controller. The size of the sensor node will 
be small that is in cubic millimeter. The cost of the sensor 
nodes ranges from few to hundred dollars. The Deployment of 
sensor nodes [2] can be done in two ways The first way is to 
Positioning the sensor nodes far away from the phenomenon, 
in this techniques some of the large sensors uses complex 
techniques to isolate the targets or phenomenon from the 
environmental noise. The second way is the communication 
topology of the sensor networks and sensor nodes position is 
carefully engineered. The sensor node that does sensing is 
deployed here. All the nodes in this network transmit the 
sensed phenomenon in a time series manner to the sink nodes. 
These sink node perform computations and the data fusion. 
The wireless sensor network has the dense deployment of the 
sensor nodes, these sensor nodes are deployed inside the 
phenomenon or it is deployed very nearer to the phenomenon. 
Random deployment of the sensor nodes can be done in 
disaster relief operations or in accessible places. In this case of 

deployment sensor nodes position is not needed to be 
engineered or pre determined. So that self organizing 
capabilities must be there for sensor networks protocols and its 
algorithm. The nodes in the sensor network must have the 
cooperative effort. This is the unique feature of the sensor 
networks. Sensor nodes are attached with the onboard 
processor. Each node must perform some simple computations 
on the sensed data, that is, it must perform data fusion among 
the sensed raw data and transmits only the needed data or 
partially processed data instead of sending the whole data. 

II. SENSOR NETWORKS APPLICATIONS 
Before there are varieties of application in the Wireless sensor 
networks. Some of the applications of wireless sensor 
networks are Military Applications, Industrial automation 
,Home Automations, Medical Monitoring, Vehicle tracking, 
Agriculture etc. New types of application [1] become possible 
based on the new technological vision. Such type of 
applications are controlling the environment like fire fighting 
or monitoring marine ground floor erosion but also deploying 
sensors nodes on bridges or buildings to understand the 
patterns of earthquake vibrations; many different kinds of 
surveillance tasks are finding the intruders in the campus or 
premises, where ever wired connection is not feasible, 
embedding the sensor nodes into the machinery for sensing a 
task in particular area, because wired connection needs wiring, 
it could be too costly to monitor those area. In wired 
connections of monitoring the task, another disadvantage is 
that the wired connection could not reach to certain area for 
monitoring the task, it limits the flexibility, It will have the 
problem in maintenance, it will not support for mobility of the 
devices. The main advantage of this embedding sensor in the 

REVIEW ON WIRELESS SENSOR NETWORKS COMPUTER SCIENCE 
KeyWords : Wireless sensor networks, 
Protocol stack,  Application layer,  transport 
layer, network layer,  data linker layer,  MAC 
protocol,  Management plane,  Eyes node, Idle 
listening 
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task region is that it can sense the area where it is not possible 
to reach. Other classes of applications are communication 
between cars to car or communication inside the car. Sensor 
networks technology could become the groundbreaking 
technology for solving the cost and size problem. Many 
different kinds of sensor nodes [2] can be used in Sensor 
networks. Some of the types of sensor nodes such as magnetic 
sensors, thermal sensors, infrared sensors, visual sensors, radar 
sensors, low sampling rate magnetic sensors, seismic sensors, 
these sensors are able to monitor the following conditions, 
they are humidity, lighting condition, temperature, noise 
levels, pressure, vehicular movement, mechanical stress level 
on embedded objects or machines, object or event presence or 
absence, soil makeup etc. 

 
III. COMMUNICATION ARCHITECTURE IN SENSOR 

NETWORKS 
In Sensor fields usually nodes are scattered. Each of this 
scattered node has ability to collects data and route back data 
to the end user and the sink. The multihop infrastructureless 
architecture through a sink is used by an end user for route 
back the data. The task manager communicates with the sink 
via internet or satellite. [2] The sink and the all sensor nodes 
are using a protocol stack. This protocol stack merges power 
and routing awareness, combines data with networking 
protocols, contacts power efficiently through the wireless 
medium, and develops cooperative efforts of sensor nodes. 

 
Fig 1: Sensor nodes in the sensor network fields 

 

 
Fig 2: Protocol architecture of sensor networks 

The protocol stack consists of five layers and three 

management plane. The five layers which are physical layer, 
data link layer, network layer, transport layer, application 
layer. And the management planes are power management 
plane, mobility management plane, and task management 
plane [2]. In application layer depending on the sensing tasks, 
various kinds of application software can be constructed. The 
flow of data is maintained by the transport layer whenever the 
sensor networks application needs it. The network layer helps 
to maintains of routing the data supplied by the transport layer. 
The physical layer takes care of the needs of a simple but 
robust modulation, receiving and transmission techniques. The 
energy, movement, and task distribution among the sensors 
are monitors by the planes are power management, mobility 
management, and task management planes. The sensing task 
and lesser the energy consumption of the sensor nodes are 
coordinate by these planes. The power management plane is 
used to measure how a sensor node consummates its energy. 
When the sensor is in the low power state may turn off its 
receiver section after receiving a message from other sensor 
nodes. Duplicated messages are avoided by this process. It 
sends an acknowledgement signal to its neighbor node it is in 
low power state can’t be participate in routing messages. The 
reserved power is using for sensing. The movements of sensor 
nodes are detected and registered by the mobility management 
plane, so maintain ace is always route back to the user and the 
track of the neighbor sensor nodes can keep by the sensor 
node. It is used for balance a power and task usage by the 
sensor nodes. In the specific region sensing tasks are balance 
and schedules given by the task management planes. At the 
same time no need to perform sensing task by all sensor nodes 
in that region. Depending on their power level sensor nodes 
perform its task as a result some nodes perform greater than 
others. Sensor nodes can work as a group in power efficient 
way, share resources between the neighbor sensor nodes and 
route data to the user in a mobile sensor network etc.., this all 
tasks are needed the management planes. Without this 
management planes each sensor node will work as an 
individually. This method is more efficient than the other 
whole sensor networks if each sensor nodes combines with 
other sensor nodes the life time of the nodes can be 
maximized. 

IV.TYPES OF SENSOR NODES 
A. Commercial Sensor Nodes/Motes: 
In the Sensor Network two kinds of nodes are used. First kind 
is the normal sensor node, it is deployed to sense the physical 
phenomena and the Second kind of sensor node is gateway 
node that interfaces the external world with the sensor 
networks. Some of the Normal Sensor Nodes are BEAN, BT 
node, COTS, Dot, EPIC Mote, Eyes, EyesIFX v1,  EyesIFX 
v2, FlatMesh FM1, FlatMesh FM2, GWnode, IMote, IMote 
1.0, IMote 2.0, Iris, KMote, Mica, Mica2, Mica2Dot, MicaZ, 
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Mulle, XYZ, Telos, XYZ, Firefly [4]. Some of the Gateway 
Sensor Nodes are ADVANTICSYS SG1000, ADVANTICSYS 
SG1000, Shimmer Span, Stargate, FlatMesh FMG-S,  
VEmesh. These types of sensor nodes are available in the 
market. The power consumption of Eyes Sensor Nodes are 
shown below 

B. Eyes Nodes: 

Design of MAC protocols for wireless sensor networks is very 
important. When designing MAC protocols for wireless sensor 
networks it is necessary to consider the sensor node hardware 
cost. The wireless sensor node hardware is usually simple and 
cheap. Eyes nodes have processor with 2KB RAM, Flash 
memory is 60KB [5]; the processor with a 16 bit runs at clock 
rate (variable) with 5MHz. Each nodes uses 115Kbps radio for 
communication and each node is equipped with EEPROM 
memory for about 2Mb. To interact with the outside world 
each node having many interfaces like RS232,JTAG, 2 Light 
Emitting Diode, and 16 general purpose pins for I/O. in this 8 
pin is having the ADC capability. 3V power supply is used to 
run the nodes by using two AA batteries. The power break 
down of EYES node is considered here, the node which 
consider the power break down [5] by using processor and 
radios active and sleep state as shown below table. 

TABLE I.  EYES NODE POWER BREAK DOWN 

 

 

V. IDLE LISTENING PROBLEM 

In Wireless sensor Network design [3], improving battery life 
time is the important factor in the design consideration. Each 
sensor nodes are operated under battery conditions, the sensor 
nodes saves energy or recharges its energy from the 
environment only at the time of not sensing. The rate of energy 
discharges during the active state is more than the rate of 
recharging. So saving the sensor nodes energy is very 
important for increasing the battery life time of a node. The 
nodes energy is wasted depending upon its different operating 
condition. Most of the energy is wasted in the traditional MAC 
protocol [5] by doing idle listening. Because the neighbor node 
will transmit the messages at any time, since the node will not 
know when it will receive the message from its neighbor. So 
keeping a radio in receiving mode all the time makes more 

energy consumption. Consider the example, a sensor 
application that needs to exchange the data or messages to their 
neighboring nodes at the rate of 1 message per second. It will 
take less than 5 millisecond to transmit for short messages. As 
a result of this each node will be spending 5ms per second for 
transmitting and 5ms for receiving a message and when it was 
idle it is spending 990ms.  As a result the radio is in idle state 
for the 99% of time. 
 

VI. MAC PROTOCOLS FOR WIRELESS SENSOR 

NETWORKS 

The MAC protocols used for wireless sensor network are  

 S-MAC 
 T-MAC 
 DSMAC 
 WiseMAC 
 TRAMA 
 SIFT 
 DMAC 

 

A. S-MAC: 

The basic idea behind the S-MAC [6] protocol are periodic 
sleep listen scheduling based on locally managed 
synchronization. Virtual clusters are formed by neighboring 
nodes to setup a common sleep scheduling pattern. If the 
sensor nodes are from two different clusters, those nodes wake 
up at the listen period of their clusters. There is a chance of 
following two different schedule of a particular node in the 
clusters which leads to have more energy consumptions by the 
node via idle listening and overhearing. This is the main 
drawback of S-MAC algorithm. Scheduling is exchanged by 
broadcasting SYNC packets to the immediate neighbors. The 
time taken for each node to send a SYNC packet is called 
Synchronization period. The following figure shows a sample 
sender – receiver communication. CS is the Carrier Sense, 
Collision can be avoided by the carrier sense. 

 

Fig 3: Receiver 
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Fig 4: Transmission 

Request to Send (RTS) / Clear to Send (CTS) packets are the 
unicast type of packets. One of the important features in S-
MAC Algorithm is  that it uses the message passing concept. 
Which means a long messages are divided into frames and 
burst messages are sent. Energy savings can be done by using 
this method i.e., communication overhead can be reduced in 
the unfairness medium access.  High latency will occur due to 
periodic sleep schedule in a multi hop routing algorithms. 
Because of all neighboring nodes posses their own sleep 
scheduling. The latency due to the periodic sleep schedule is 
called sleep delay. Sleep delay is improved by the adaptive 
listening techniques. In that techniques a short time at the end 
of its transmission sensor node should wakes up for the node 
who overhears its neighbor transmission. Its neighbor could 
pass data immediately to its next hop node. The duration field 
of RTS/CTS packets indicates the end of the transmission. 

B. Time synchronization:  

Time synchronization is no need for S-MAC, T-MAC, Wise 
MAC and SIFT except TRAMA and D-MAC.  

C. Communication pattern: 

DMAC supports only convergecast. All other MAC protocols 
like S-MAC, T-MAC, DSAMC, WiseMAC, TRAMA and 
SIFT supports all communication pattern. 

Mac protocols comparison [6] table given below 

 

 

 

SUMMARY 
In this paper various applications of sensor networks are 
discussed, and how the communication in wireless sensor 
networks are done, that is the architecture of the sensor 
networks, the protocols used for communication, how the 
management plane used for coordination of nodes in the 
wireless sensor networks, the types of sensor nodes available in 
the market, power consumption of the Eyes sensor nodes are 
taken for example, active and sleep state power consumption is 
considered for CPU and radio of a node, the problem in the idle 
listing  and the amount  of energy consumed by the sensor 
nodes are discussed. The idle listening can be reduced by using 
S-MAC protocols. In order to save energy of the sensor node or 
life time of sensor node the open research issues in WSN like 
Data Link Layer and MAC Protocols must be considered. 
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ABSTRACT 
The purpose of the current study is to find out the effect of 8 weeks of repeated sprint training at downhill slope among school football 
players. The pre test and post test randomized control group design was used as an experimental design. Subjects for this study were 
24 healthy male school football players (age, 14 to 17 years). The selected subjects were randomly assigned in to two equal groups, 
RST- Repeated Sprint Training Group (n=12) and CG- Control group (n=12).The duration of the training program was 8 weeks,2 
sessions/ week and it consisted of repeated sprint training sessions. Maximum Sprinting speed, acceleration, velocity, force and 
anaerobic power were measured through RAST- running based anaerobic sprint test. Selected criterion variables were statistically 
analyzed with paired sample‘t’ test to find out significant improvement between pre and post test means of experimental and control 
groups and analysis of covariance (ANCOVA) was used to find out significant differences between experimental and control groups. 
In all the cases 0.05 level of confidence was fixed to test the hypothesis. The repeated sprint training program produced favourable 
changes in Maximum Sprinting speed, acceleration, velocity, force and anaerobic power due to that effect of 8 weeks of training 
among school football players. The control group showed no significant change in any. The inclusion of repeated sprint training 
programs at downhill slopes to normal football training sessions represents an effective means of increasing performance-related 
physical fitness traits in football players. 
__________________________________________________________________________________________________________ 
 

INTRODUCTION 

Running speed is an essential component of most major sports 
19.  Sprint performance is a direct result of the impulse (mean 
force multiplied by contact time) applied by the athlete against 
the ground (Alexander, 1989) 2. Short-duration sprints (≤10 
seconds), interspersed with brief recovery periods, are 
common during most team sports 27. Sprinting is the most 
frequent action in goal-scoring situations (Faude, Koch, and 
Meyer 2012) 13. The ability of repeating maximal and near 
maximal sprints with limited speed decrements is considered 
as an important component of performance in team sports 27. 
The ability of repeating sprints appertains to some variables 
such as aerobic fitness 6,15,23 sprint duration 4 and recovery 
duration 5. Acceleration can be defined as the rate at which a 
person or object changes velocity 26. The ability to achieve a 
high maximum sprinting velocity is an important determinant 
of success in sports such as athletics, soccer, rugby, and 
American football 3, 16, 20. Sprint velocity is a product of step 
length and step frequency 11,17,22,24.  Force development is 
critical to the performance of virtually all sports and plays an 
integral role in key parameters such as velocity and power 
development 18. Anaerobic power is energy that is stored in 
muscles and that can be accessed without the use of oxygen. 
There are two systems that utilize this type of power, the 

phosphate system and the lactic acid system. Human beings 
use this form of energy in short bursts that cannot be sustained 
for longer than about two minutes 8. Various training 
techniques have been used for the development of running 
speed10. In recent years, the production of various speed 
enhancement devices has increased. Assisted or supra 
maximal sprint training includes gravity assisted modalities, 
such as downhill sprinting, and external tools such as high 
speed towing using a harness or stretch tubing and a parachute 
release while at a maximum speed. It has been shown that 
these over speed training techniques improve velocity by 
increasing unassisted stride frequency 25. Downhill sprinting is 
basically a form of assistance or "over speed training". 
Basically forcing an athlete to move the legs faster than they 
could normally generate 1. Six weeks of downhill training at a 
3° slope increased both 35-m maximum running speed and 
stride frequency with no change in stride length25. Ebben et 
al.12 demonstrated that running downhill at a slope of 5.8° 
produced a 6.4% decrease in 10-yd (9.1-m) split time and a 
7.09% decrease in 40-yd (36.6 m) sprint time as compared to 
flatland running. The majority of literature on downhill 
sprinting has focused on velocity, with little information 
addressing the effects of such training on acceleration, despite 
the belief that acceleration, rather than maximal speed, is more 
important for successful athletic performance 9. Studies have 
shown that non resisted sprint training 7,21,28,30 and uphill and 
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downhill sprint training 25 significantly increased acceleration 
and sprinting speed. Tonnessen, Shalfawi, Haugen, & Enoksen 
(2011) performed a repeated sprint training intervention 
similar to the model used by athletic sprinters. Their training 
group showed a significant improvement in RSA and peak 
velocity compared to the control group 29. The results of the 
aforementioned studies indicate that downhill sprint training 
can help the athletes to increase speed, acceleration & velocity 
and the repeated sprint training increases repeated sprint 
ability, peak velocity for sprinters. Information on the effect of 
downhill sprint training and repeated sprint training the 
present study will give some additional knowledge to the 
coaches and sports participants about the effect of repeated 
sprinting at downhill. The purpose of this study was to 
determine the effect of 8 weeks of repeated sprint training at 
downhill slope on maximum sprinting speed, acceleration, 
velocity, force and anaerobic power among school football 
players. It was hypothesized that there would be an 
improvement in maximum sprinting speed, acceleration, 
velocity, force and anaerobic power among football players 
due to the effect of 8 weeks of downhill repeated sprint 
training. 
 
 
II MATERIALS AND METHOD 
 
Experimental approach to the problem 
A group of school level football players were recruited to 
determine the effect of repeated sprint training program at 
downhill slope. The pre and post test randomized control 
group design was used as an experimental design, in which 24 
trained football players playing at zone & district level were 
selected to participate. They were divided into two groups of 
twelve each on random basis and they were assessed 
maximum sprinting speed, acceleration, velocity, force and 
anaerobic power of pre and post - training. Experimental 
group performed their respective training sessions twice a 
week for 8 weeks and control group was not involved in any 
specific training. 
 
Subjects 
Participants were recruited on the basis that they were healthy, 
injury free, interest towards training and engaged in a regular 
fitness program. Twenty four football players were selected 
from govt hr sec school thuvarankurichy, thiruchirapalli and 
they were assigned in to two equal groups of 12 each on 
random basis. Repeated sprint training group (RST; n = 12, 
age 14 to 17 yr) and control group (CG; n=12, age 14 to 17 
yr). The study conducted at the start of pre season period, four 
weeks before the start of the repeated sprint training program 
subjects instructed to stop their regular physical training 
(However, all players were provided with a maintenance off-
season program).Each participant was familiar with repeated 
sprint training. 
 
Procedures 
Testing 
Before and after the training interventions participants were 

measured maximum sprinting speed, acceleration, velocity, 
force and anaerobic power with the use of RAST- Field Test 
(Running based anaerobic sprint test). Players weighed prior 
to the Test, then subjects one by one completed six 35mts run 
at maximum pace. Each 35mts sprint time was taken and best 
of six sprints was used for the calculation. 
The following equations were used for calculation. Maximum 
sprinting speed-Best time of six sprints, Velocity = Distance ÷ 
Time, Acceleration = Velocity ÷ Time, Force = Weight × 
Acceleration, Power = Force × Velocity OR Power = Weight 
× Distance ² ÷ Time ³. Players undertook a standard warm-up 
procedure consisting of jogging, dynamic stretching, and 
running drills performed at an incremental intensity before all 
testing and training sessions. All participants were asked to 
maintain a consistent dietary intake the day of training and 
testing. 
 
Training 
Training was implemented during the preseason period; all 
training was performed on downhill slope. The training group 
completed their respective program twice a week for a period 
of 8 weeks, with training taking place on Monday and 
Thursday mornings. Before each session, participants 
completed a standardized warm-up (same as pre- and post-
testing). Participants could consume water during these 
training sessions. The training program for training group 
mentioned in the table I. All the training session were 
observed by the researcher 
 

 
 
Statistical Analysis 
The collected data from the two groups prior to and 
immediately after the training program on selected criterion 
variables was statistically analyzed with paired sample ‘t’ test 
was used to find out significant improvement and analysis of 
covariance (ANCOVA) was used to find out the significant 
difference among experimental and control groups. In all the 
cases 0.05 level of confidence was fixed to test the hypothesis. 
 
III RESULTS AND DISCUSSION 
The results of 8 weeks of repeated sprint training at downhill 
slope on maximum sprinting speed, acceleration, velocity, 
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force and anaerobic power of experimental and control group 
are presented in Tables 2 and 3. 

Table 2 
Computation of Mean and‘t’ Ratio 
 

 
The obtained‘t’ ratio value of experimental groups is higher 
than the table value, it is understood that the training had 
significantly improved on maximum sprinting speed, 
acceleration, velocity, force and anaerobic power and the 
control group has no significant improvement as the 
obtained’t’ value is less than the table value, because it was 
not attended any specific training. 
The analysis of covariance on the data obtained on maximum 
sprinting speed, acceleration, velocity, force and anaerobic 
power due to the effect of repeated sprint training on 
experimental group and CG have been analysed and presented 
in Table3 
 
Table 3 
Analysis of Covariance on Criterion Variables of 
Experimental Groups (ANCOVA) 

 

(The table value required for significance at 0.05 levels with 

df 1 and 21 is 4.32). 
Table 3 shows that the obtained ‘F’ ratio values are 45.51, 
43.18, 50.34, 21.55 and 29.69. Which are higher than the table 
value 4.32 with df 1 and 21 required to be significant at 0.05 
level. Since the obtained value of ‘F’ ratio is higher than the 
table value, it indicates that there is significant difference 
among the adjusted post- test means of experimental and 
control groups on maximum sprinting speed, acceleration, 
velocity, force and anaerobic power. In a study by Ferrari 
Bravo et al., (2008), repeated shuttle sprints induced greater 
Yo-Yo Intermittent Recovery level 1 test (Yo-Yo IR1) and 
RSA improvement compared to high-intensity interval 
training, whereas 10 m sprint and vertical jump performance 
remained unchanged for both intervention groups14. Paradisis 
and Cooke 25 indicated that subjects who trained with a 
combination of uphill and downhill as well as downhill 
running on a slope of 3° resulted in statistically significant 
improvement in post test 35-meter sprint performance 
compared to those who trained on flat land. While the 
evidence suggests that combined uphill-downhill running or 
downhill running alone may improve speed, no evidence 
exists to determine the optimal slope to use for such training. 
In this present study, eight week of repeated sprint training 
program performed at downhill slope focused on sprinting 
speed, acceleration, velocity, force and anaerobic power in a 
group of school football players, the specific RST produced 
favourable changes among all the subjects on maximum 
sprinting speed time, acceleration, velocity, force and 
anaerobic power and this result supporting our hypothesis of 
this study. 
 

CONCLUSION 
According to the result presented in the table 2 & 3 and 
discussion,  this study concluded that repeated sprint training 
program at downhill slope produced favourable changes in 
maximum sprinting speed, acceleration, velocity, force and 
anaerobic power of school football players. The inclusion, 2 
times per week, of downhill slope repeated sprint training 
resulted in greater improvements in dependent variables, that 
means repeated sprint training programs at downhill slopes to 
normal football training sessions represents an effective means 
of increasing performance-related physical fitness traits in 
football players. 
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ABSTRACT 
Vehicular Ad Hoc Network (VANET) is a sub class of mobile ad hoc networks.The performance of communication depends on how 
better the routing takes place in the network. Routing of data depends on the routing protocols being used in network. Position-based 
routing protocols are considered best for high dynamic network like VANET. In this paper using two position based routing protocol  
proposed new routing protocol and measure it’s performance with the no. of nodes, speed of nodes with measured packet delivery 
ratio. 
__________________________________________________________________________________________________________ 
 

I. INTRODUCTION 
The self-organizing, self-healing networks without the interference of 
centralized or pre-established infrastructure/authority is called Ad 
hoc Network[1]. To improve safety and traffic efficiency in vehicles, 
there has been significant research efforts[4] made by government, 
academia and industry to integrate computing and communication 
technologies into vehicles, which has resulted in the development of 
Intelligent Transportation Systems (ITS) [5]. Vehicular 
communication is a major part of ITS which forms a network called 
VANET. Vehicular ad hoc networks (VANETs) [6] are a special 
class of mobile ad hoc wireless networks (MANETs).In VANETs 
each vehicle takes on the role of sender, receiver, and router [7] to 
broadcast information to the vehicular. For communication to occur 
between vehicles and Road Side Units (RSUs)[2] vehicles must be 
equipped with some sort of radio interface or On Board Unit (OBU) 
that enablesshort-range wireless ad hoc networks to be formed [3]. 
Vehicles must also be equipped with hardware that permits detailed 
position information such as Global Positioning System (GPS).  

 
II. POSITION BASED PROTOCOLS 

 
2.1 Adaptive Movement Aware Routing Protocol (AMAR) 
 
In the greedy approach sendernode finds the position information of 
neighbour nodes and decides the next forwarding based on it. AMAR 
[8] is a Movement Aware Greedy Forwarding (MAGF) based on the 
greedy forwarding scheme to select next-hop node towards the 
destination. AMAR scheme makes use of additional information 
other than the position about vehicle movement to select an 
appropriate packet’s next-hop that ensures the data delivery 
successfully. In AMAR[11] every vehicle calculates its position, 
speed and direction by using the GPS or any other navigation system. 
After this, its significant role is to assign priority based on calculated 
attributes between neighbours while selecting a next-hop node for 
forwarding a packet. The basic idea of this approach is to compute a 
weighted score Wi which depends on three factors: the position, the 
speed, and the direction of vehicle nodes. This weighted score Wican 

be computed by current packet forwarder for neighbor node i as 
follows: 

     
Wi = αPm + βDm + γSm 

where α, β, and γ are the weight of the three used metrics Pm,Dm, 
and Smrepresenting respectively the position, the direction and the 
speed factors. This protocol fails when two nodes having same 
weighted score. 

2.2 Border-node based Movement Aware Routing Protocol 
(BMAR)[9] 

BMARuses the features of AMAR to resolve the conflict between 
two border nodes[10]. It calculates speed and directionparameters 
and determines the weighted score of candidate border nodes. Now 
the border node which is moving withhigh speed and in the direction 
of destination will be chosenas a next hop node. Since the traffic 
density is high, again aconflict may occur. BMAR resolves it using 
the probabilityfactor. Probability of changing the direction at 
intersection ishigh so BMAR discards the nodes with intersection in 
theirroute. If it does not suit in the situation then the node withhighest 
successful transmissions is selected as next hop node. So take the 
advantage of above both protocol merge these protocols and designed 
new protocol that add the both advantages. 

 
III. PROPOSED DESIGN 

a. Select nodes (Vehicles) those can interest to communicate 
between them (Source Node and Destination Node) 

b. Select Communication range.  
c. Select a neighbor node of source node and destination 

node.  
d. Calculate the weighted score of nodes (vehicles) that nodes 

in-between source and destination node. Based on the 
position, speed and direction, weighted score Wi for node i 
is calculated as follows:  
 
Wi = αPm + βDm + γSm 
 

VANET ROUTING PROTOCOL - MOVEMENT 
AWARE ROUTING BASED ON PROBABILITY 

COMPUTER SCIENCE 
 
KeyWords : VANET, V2V,PDR 
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Where α, β, and γ are the weight of the three used metrics 
Pm, Dm, and Sm representing respectively the position, the 
direction and the speed factors with α + β + γ = 1.  

e. That Node is selected which has highest weighted score.  
f. Assign probability to the node that changes its direction on 

the intersection as Pc and to the node that does not change 
its direction on the intersection as Pnc where Pc is higher 
than Pnc. It is assumed that all the nodes have a digital 
map. The source node or the current forwarding node will 
look on the route of both the conflicting nodes. 

g. Now the current forwarding node will take into account the 
probability factor and discard the node having an 
intersection in its route since it may change its direction 
and leading the packet to be forwarded in the wrong 
direction.  

h. Finally the packet is forwarded to the other node i.e. to the 
node that does not have an intersection in it route in order 
to accomplish successful delivery to the destination.  
 

IV. RESULT 

We have considered the two scenarios: one in which   number of 
nodes varies and other in which node speed and measured with the 
packet delivery ratio.. 
 
4.1 No. of nodes 
Simulation time is 50 sec and no of nodes are 25,50,75,100.As the 
results shows that as the no. of nodes increases packet delivery ratio 
is increases till nodes are 75 after that PDR decreases. 

 
 
4.2 Speed of nodes 
 
Simulation time is 50 sec, No. of nodes are 50 and speed of this 50 
nodes are 5 m/s,25m/s, 60m/s and Random. 
As the results shows that as the speed increases PDR increases .when 
the nodes speed is random the PDR is higher as compare to other. 

 

CONCLUSION 

As the proposed protocol show the result that as the no. of 
nodes increases it give good result and also the speed of the 
nodes increases it give good result. 
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ABSTRACT 

Wireless Sensor Networks refers to ad-hoc wireless networks consisting of nodes that have sensing capability. The data are collected 

and processed by a subset of nodes that involves moving data over multiple hops. Hexagonal Wireless sensor network refers to a 

network topology where a subset of nodes has six peer neighbours.  These nodes form a backbone for multihop communication.  WSN 

is a dynamic network where links are volatile between the nodes involved. There are QoS parameters like coverage, packet drop ratio, 

traffic control, delay, jitter, energy used, quality of nodes and packets, etc. Wireless Sensor Network promises a new domain to 

interact with our environment through computers and humans. WSN serves large number of time critical applications for saving 

human life. For example, disaster relief, emergency services etc.The applications based on WSN clearly depend upon the factor 

“Sensing + computation + radio operation”. Among these factors the energy loss is maximum due to radio operations which  

must be controlled to get better throughput. 

__________________________________________________________________________________________________________ 

 

1. INTRODUCTION 

To increase the network efficiency in a critical environment 

using cross-layer design approach, the critical environment 

encompasses the information that must be transmitted between 

sensor nodes in a timely and energy efficient manner 

regardless of weak radios. This requires a multi-hop 

communication that requires topology and the link quality 

control to optimize the throughput while minimizing the 

energy consumption and latency. The ultimate aim of cross-

layer is to allow direct communication between protocols at 

non-adjacent layers. It also aims at sharing vital variables 

amongst layers. In the conventional OSI layer architecture 
wireless link problems are not handled well. 

 

2. RELATED WORK 

End-to-end delay is an important QoS metric in wireless 

networks such as sensor networks and mesh networks. End-to-

end delay is defined as the total time it takes for a single 

packet to reach the destination. It is a result of many factors 
including the length of the route and the interference level 

along the path. A sufficient condition on conflict-free 

transmission is established, which can be transformed to 

polynomial-sized linear constraints, and a linear program 

based on the sufficient condition is developed. The existing 

technology has a very high computation overhead and haven't 

proved to largely reduce the delay factor[1]. Sensors in most 

wireless sensor networks (WSNs) work with batteries as their 

energy source, it is usually infeasible to recharge or replace 

batteries when they discharge. Thus, solving the efficient-

energy coverage (EEC) problem is an important issue for a 
WSN. Therefore, it is necessary to schedule the activities of 

the devices in a WSN to save the network’s limited energy and 

prolong its lifetime. The existing scheme proposes a 

probability sensor detection model to a heterogeneous sensor 

set, which represents a more realistic approach to solving the 

EEC problem. There is no existing work that could 

collaboratively minimize the energy and delay trade-offs. 

Node deployment factor is not being considered at all. 

 

2.1 LITERATURE SURVEY 

An ant-colony based scheduling algorithm[1] (ACB-SA) is 

proposed to solve the EEC problem. This algorithm is a 
simplified version of the conventional ant colony optimization 

algorithm, optimized for solving the EEC problem.They had 

introduced a probabilistic sensor detection model that has a 

more realistic approach to solving the EEC Problem when 

compared to previous models. Real sensors detect the event 

being monitored at a Point of Interest (PoI) by measuring the 

received signal intensity. This intensity of this energy is 

exponentially attenuated with the distance between the PoI 

and the measuring sensor. This model assumes that detection 

probability is a continuously and exponentially decreasing 

function of the distance between the PoI and the centre of the 
sensor. Efficient deployment strategies are proposed for a 

mobile sensor network, where the coverage priority of 

different points in the field is specified by a given function. 

Under the proposed strategies, each sensor detects coverage 

holes withinits MW-Voronoi region, and then moves in a 

proper direction to reduce their size. Since the coverage 

priority of the field is not uniform, the target location of each 

sensor is determined based on the weights of the vertices or 

EFFECTIVE DATA COLLECTION IN WIRELESS 

SENSOR NETWORKS 

ENGINEERING 
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the points inside the corresponding MW-Voronoi region. 

Simulations validate the theoretical results are moderately 

been approved. This is the main drawback is the overall 

performance of a coverage strategy highly depends on the 

specific application and network configuration in terms of the 

number of sensors, priority function, sensing range of the 

sensors and computational power of thermopile agents which 

poses variability in solutions. The dynamic aspects of the 
coverage of a mobile sensor network[2] resulting from 

continuous movement of sensors.As sensors move around, 

initially uncovered locations may be covered at a later time, 

and intruders that might never be detected in a stationary 

sensor network can now be detected by moving sensors. 

However, this improvement in coverage is achieved at the cost 

that a location is covered only part of the time, alternating 

between covered and not covered. To characterize area 

coverage at specific time instants and during time intervals, as 

well as the time durations that a location is covered and 

uncovered. Algorithm Used is Optimal Intruder algorithm. For 

mobile intruders, the intruder detection time depends on the 
mobility strategies of the sensors as well as the intruders 

which may affect the coverage area. 

 

3. PROPOSED SYSTEM 

 

To use the principle of hexagonal node deployment scheme to 

achieve Energy efficient coverage. To apply the cross-layer 

concept to achieve high and accurate throughput with 

minimum delay and energy consumption by combining both 

the Application layer and Network Layer. The above 

principles will be combined to refine the topology of network 
for the reduction of QoS trade-offs. It is necessary to schedule 

the activities of the devices in a WSN to save the network’s 

limited energy and prolong its lifetime and make it for easy 

intrusion detection mechanisms. Interference minimizing 

algorithm and delay minimizing algorithms will help to reduce 

the energy consumption and end-to-end delay like jitter in 

routing levels which will be based on the topological 

information from the Application layer. 

3.1 Simulation : 

NS (version 2) is an object-oriented, discrete event driven 

network simulator developed at UC Berkeley written in C++ 

and Tcl. Although NS is fairly easy to use once you get to 

know the simulator, it is quite difficult for a first time user, 

because there are few user-friendly manuals.  

Fig  

3.1.1 Simplified User's View of NS 

As shown in Fig  3.1.1, in a simplified user's view, NS is 

Object-oriented Tcl (OTcl) script interpreter that has a 

simulation event scheduler and network component object 

libraries, and network setup (plumbing) module libraries 

(actually, plumbing modules are implemented as member 

functions of the base simulator object. 

3.2 OTclThe User Language 

NS is basically an OTcl interpreter with network simulation 
object libraries. It is very useful to know how to program in 

OTcl to use NS. This section shows an example Tcl and OTcl 

script, from which one can get the basic idea of programming 

in OTcl. These examples are from the 5th VINT/NS 

Simulation Tcl script that shows how to create a procedure 

and call it, how to assign values to variables, and how to make 

a loop. Knowing that OTcl is Object-orieneted extension of 

Tcl, it is obvious that all Tcl commands work on OTcl - the 

relationship between Tcl and Otcl is just same as C and C++. 

To run this script you should download ex-tcl.tcl, and type "ns 

ex-tcl.tcl" at your shell prompt - the command "ns" starts the 

NS (an OTcl interpreter). You will also get the same results if 
you type "tcl ex-tcl.tcl", if tcl8.0 is installed in your machine. 

 

4. SYSTEM DESIGN 

 

4.1 ARCHITECTURE DIAGRAM 

 
Fig 4.1.1 Cross-Layered Architecture 

As depicted in Fig 4.1.1the Application layer and Network 

layer are merged as per the provisions on the Cross-Layered 

Architecture. The transport layer is of no concern as it is 

independent of the energy-delay trade-off. Thus the common 

input are the set of packets that flows through the Wireless 

Sensors network. The packets are guided by the crossed 

protocol which has following functionalities 

 Network Layer and MAC Layer  This mainly deals with 

the routing algorithm where by the packets in WSN are 

guided by the best suitable way based on the current 

circumstances 

 Application Layer, Network Layer and MAC Layer  In 

this layer the Qos parameter concerned is accuracy with 

which the data is delivered. The main areas are packet 

drop factor and energy. Thus a reliable packet delivery 

service can be made with good node deployment  

 
4.1.1 Topology Control 

An efficient topology structure significantly affects the quality 
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of service and life time of WSN. The distance between the 

nodes and their arrangement plays an important role in routing 

the packets through WSN. The two characteristics of 

deployment 1)Dense deployment which comprises of 

redundant data results in increase in contention(MAC), 

congestion (n/w) thereby waste of energy. 2) Sparse 

deployment in which more energy and delay will be required 

to reach destination thereby decrease in n/w life time. 

 

4.1.2 Hexagonal Node Deployment 

There are two possible scenario based on what Node 

Deployment Exist and are as follows 

1. No nodes deployed yet deployed 

2. Some nodes deployed and the existing one can be 

modified 

 
Fig 4.1.2.1 Node Architecture 

 
Fig 4.1.2.2  Network Topology 

In Fig.4.1.2.2, the sensing range of three neighbouring sensors 

A, B, and C intersects with each other at one point, and the 

topology can achieve the optimal deployment. Obviously, the 

adjacent sensors are separated by a distance of  ξ3ݎ , where 

r denotes the sensing range of a sensor, while assuming that 

the communication range between two adjacent sensors is 

larger than ξ3ݎ. 

 

 

 

 

 

 

 

 

Fig 4.1.2.3 Network topology in Hexagonal Fashion 

 

5. SYSTEM DESIGN DETAILED 

5.1 MODULES    

5.1.1Module 1- Node Deployment of WSN nodes for Static 

environment 

Step 1 Take the rectangular area’s X-dimension and Y-
dimension 

Step 2 Calculation for number of nodes best suited for that 

area. 

Step 3 Initially place a node precisely from the origin. 

Step 4 Based on the deployed node three nodes are added such 

that angle between them remains exactly at 120 degrees. 

Step 5 Similarly deploy the nodes from bottom up in the above 

fashion to achieve the hexagonal structure. 

 
Fig 5.1.1.1 WSN Nodes for static environment 

 
5.1.2 Module 2 – Node Deployment of WSN nodes for  

 

Dynamic environment 

In this scenario certain nodes will be deployed in a random 

fashion initially. Now if some numbers of nodes are to be 

added, literally they will be placed in the free spaces between 

the nodes taking into account the data bit-rate of each node. 

As a result the coverage will not be in a proper way. In order 

to achieve better coverage the existing topology will be 

modified as the mobile nodes move by a minimum distance 
with respect to the neighbouring nodes to form an effective 

deployment structure. This will be carried out as when there is 

change in position of mobile nodes at that instant and leads to 

good coverage of wireless sensor nodes. 

Step 1:- Take the rectangular area’s X-dimension and Y-

dimension. 

Step 2:- Calculation for number of nodes best suited for that 
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area. 

Step 3:- Identify the coverage holes in the network. 

Step 4:- Determine the data bit rate for the nodes. 

Step 5:- Position the nodes according such that they are placed 

covering the holes. 

Step 6:- In order to attain the hexagonal structure a movement 

function is defined. 

Step 7:- Based on the data bitrates of nodes, their interference 
levels the nodes are made to travel a minimum distance in 

order to attain the hexagonal deployment structure. 

Step 8:- Now these positions of the nodes are fixed at that 

instant and hence good coverage is being achieved. 

 
Fig 5.1.2.1 Node deployment for dynamic environment 

 
5.1.2.2. Dynamic Nodes Being Deployed In Hexagonal Pattern 

 

5.1.3 Module 3 - Working towards Energy Efficiency Scheme 

In this scheme of approach MAC uses only the routing 
information and data rate information for scheduling decision 

and network layer makes use of following “Interference 

Minimizing Algorithm” from MAC to determine the routing 

path. 

Interference Minimizing Algorithm 

Step 1:- Calculate the difference between Node i and Node j to 

and fro absolutely which is absolutely given by  

  

fi

Nij

ijji
RRR

,,,
)( 



 

Where, 
fiR ,

 is the source rate for node i and flow f 

 
jiji RR ,.

are the source rate for node i and flow j and 

vice-versa 

Step 2 :-Assign the values to 
f

jiji
RR

,,
for all nodes in 

flow f 

Step 3:- Allocate the bandwidth for node r of link l  

Step 4:- Minimizing total interference from all nodes which is 

given as for all flow f

 
5.1.3.1 Establishing Path Among Nodes For Best Energy-Delay 

Throughput 

 

6. SYSTEM IMPLEMENTATION 

Implementation is the most crucial stage in achieving a 

successful system and giving the user’s confidence that the 

new system is workable and effective .Implementation of a 

modified application to replace an existing one. This type of 

conversation is relatively easy to handle, provide there are no 

major changes in the system. 

Each program is tested individually at the time of development 

using the data and has verified that this program linked 

together in the way specified in the programs specification, the 
computer system and its environment is tested to the 

satisfaction of the user. The system that has been developed is 

accepted and proved to be satisfactory for the user. And so the 

system is going to be implemented very soon. Initially as a 

first step the executable form of the application is to be created 

and loaded in the common server machine which is accessible 

to the entire user and the server is to be connected to a 

network. The final stage is to document the entire system 

which provides components and the operating procedures of 

the system. 

 
6.1.1.Graph Representing Channel Measurement 
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6.1.2 Graph Representing Protocol Throuhput 

 

CONCLUSION 

When considered the hexagonal approach for efficient node 
deployment for the wireless sensor nodes with minimum 

energy consumption and low end-to-end latency. The 

proposed scheme enforces an energy efficient coverage for 

both the static and mobile environment. In case of dynamic 

environment the data bit-rate of the mobile nodes from the 

MAC layer is taken into account. The packet-loss ratio and 

packet-error rate are being reduced to a meagre amount. The 

phase portrays the cross-layer based routing part based on the 

Application layer coverage information. The Interference 

minimizing algorithm and Delay minimizing algorithm are 

feasible and results in effective and accurate routing of paths 

for the nodes to communicate with each other. 
 

FUTURE WORK 

The entire methodology  has been developed and deployed 

under the requirements stated by the user, it is found to be bug 

free as per the testing standards that is implemented. Any 

specification, untraced errors will be concentrated in the 

upcoming versions, which have planned to develop in near 

future. False data, bandwith and delay can be extended in 

future. 
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ABSTRACT 
An  induction generator works as a self excited induction generator when a capacitor bank is connected across the stator terminals of 
the machine. In this paper a self excited induction generator is modeled and the excitation capacitance for self excitation process of 
induction generator is designed. As the induction generator acts as a sink to reactive power the capacitors should supply the reactive 
power required by both self excited induction generator and load. If there are any changes in load the generated voltage of the machine 
starts decreasing which has to be maintained constant. Hence the  voltage of a self excited induction generator is controlled constant 
by using a Static Var Compensator(SVC). All this proposed work is implemented in MATLAB/SIMULINK. 
__________________________________________________________________________________________________________ 
 

I. INTRODUCTION 

In remote areas the devoid of supply will be electrified by 
utilizing the renewable energy resources such as wind, solar, 
biomass and hydro etc. The most suitable power generation 
for such remote areas will be operated with self excited 
induction generator due to its simplicity, robust, cheap, 
reliable, ruggedness and little maintenance etc. The need of 
external reactive power to produce a rotating flux wave limits 
the application of an induction generator as a stand-alone 
generator. However it is possible for an induction generator as 
a self excited induction generator if capacitors are connected 
to the stator terminals to supply sufficient reactive power. the 
capacitor bank connected to the induction machine will supply 
the reactive power to induction generator for self excitation 
process. 

 Classification of Induction Generator:  

Induction generators can be classified on the basis of 
excitement process as 

  Grid connected induction generator 
  Self-excited induction generator    

The grid connected induction generator takes its reactive 
power for excitement process from the grid supply, so it is 
called grid connected induction generator. It is also called 
autonomous system. In this system generator is driven by a 
prime mover above its synchronous speed and hence the slip is 
negative in case of grid connected induction generator. By 
self-excited induction generator (SEIG), we mean cage rotor 
induction machines with shunt capacitors connected at their 
terminals for self excitation.The shunt capacitors may be 
constant or may be varied through power electronics (or step 

wise) 

 

SEIG may be built with single phase or three phase output and 
may supply AC loads or AC rectified autonomous loads. 

 

Self Excitation Process in SEIGs 

The process of voltage buildup in induction generator is 
similar to that in dc shunt generator. When the rotor of 
induction machine is run at the required speed, residual 
magnetism present in the rotor iron generates a small terminal 
voltage ‘oa’ across stator terminals; figure 2.1. This voltage 
produces a capacitor current ob. This current ob creates a flux 
which aid the residual flux, thus producing more flux and 
therefore more generated voltage ‘bc’ across stator terminals. 
This voltage ‘bc’ sends a current ‘od’ in the capacitor bank 
which eventually generates voltage de. This cumulative of 
voltage buildup continue till the saturation curve of induction 
generator intersects the capacitor load line at point f, thus 
giving a no load generated emf of ‘gf’ for magnetizing current 
Im1. The slope of the load line is given by  tan-1(1/wc). 

DESIGN AND CONTROL OF SELF EXCITED 
INDUCTION GENERATOR 

ENGINEERING 
 
KeyWords : Self excited induction 
generator, Static var compensator 
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If the residual flux is absent in the rotor iron, the induction 
generator will not build up. This problem can be overcome by 
running the machine as a poly phase induction motor for some 
time to create residual magnetism. Note that the voltage build 
up depends upon the value of capacitor. Higher the value of 
capacitance, greater is the voltage build up. In case capacitor 
load line does not intersect the magnetization curve of 
induction machine, there would be no voltage build up. In 
figure voltage build up for capacitor C4 does not occur. The 
voltage build up process in self excited induction generator is 
similar to DC generator. Build up process depends upon its 
residual voltage which is nearly 6 volt to 10 volt for a 220 volt 
machine; a battery of small value can be connected across the 
rotor terminal to generate the residual voltage or residual flux 
into rotor iron, once a machine run as a generator residual 
magnetism remains for a few days 

 

         II. STATIC VAR COMPENSATOR 

The circuit of SVC system is shown in figure. 

 

 

The Static VAr Compensator (SVC) is a shunt device of the 
Flexible AC Transmission Systems (FACTS) family using 
power electronics to control power flow and improve transient 
stability on power grids [1,2]. The SVC regulates voltage at its 
terminals by controlling the amount of reactive power injected 
into or absorbed from the power system. When system voltage 
is low, the SVC generates reactive power (SVC capacitive). 
When system voltage is high, it absorbs reactive power (SVC 
inductive). The variation of reactive power is performed by 
switching  capacitor banks and inductor banks connected on 
the secondary side of a coupling transformer. Each capacitor 
bank is switched on and off by thyristor switches (Thyristor 
Switched Capacitor or TSC). Reactors are either switched on-
off (Thyristor Switched Reactor or TSR) or phase-controlled 
(Thyristor Controlled Reactor or TCR). 

 

Fig: Structure and Configuration of SVC 
(a) Formed by TSC and TCR (b) Variable susceptance 

  

TCR is a subset of SVC in which conduction time. In this 
arrangement the anti-parallel thyristor is connected in series 
with the reactor. By the phase angle control of thyristor, the 
flow of current through the reactor is varied and it is not 
perfectly sinusoidal. Thus reactive power absorption by the 
reactor is varied. In three-phase arrangement TCR is normally 
delta connected. The switching element of the thyristor 
controlled reactor consists of two oppositely poled thyristors 
which conduct on alternate half cycles of the supply 
frequency. A thyristor conducts current only in the forward 
direction, can block voltage in both directions, turns on when 
a firing pulse is provided and turns off when the thyristor 
current, becomes zero. (The phenomenon of thyristor misfire 
is not addressed here.) By phase angle control of thyristor, the 
flow of current through the reactor is varied. Hence by varying 
the firing angle alpha from 90 Deg. to 180 Deg. the 
conduction interval is reduced from maximum to zero. 

III. MAMTHEMATICAL MODELLING 

During self-excitation, asynchronous or induction generators 
exhibit transient phenomena that are very difficult to model 
from an operational of view; the impact of self excitation is 
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more pronounced in generators with heavier loads. Figure(C) 
represents a primitive machine through a Park transformation 
as applied to the induction generator. Currents Ids and Iqs refer 
to the stator currents, and Idr and Iqr to the rotor currents, in, the 
direct and quadrature axis, respectively. The angular speed 
߱ = ௗఏ

ௗ௧
 is the mechanical rotor speed.  As can be seen in 

Figure(c), no external voltage is applied across the rotor or the 
stator windings. This is the standard form of stationary 
reference axis used in the machine theory texts.

 
However, 

there is an additional component: the self-excitation capacitor 
C. 

 

Figure c 

Actually the simulation process starts by modeling an 
induction motor to run as induction generator. The simulink 
library consists of a power systems block set in sim power 
systems sub library. The power systems block set provides 
Asynchronous machine model. The Asynchronous machine is 
modeled such that it works as a Asynchronous generator by 
giving negative torque input. Hence the Fig (d) shows the 
simulink model for the operation of grid connected Induction 
Generator. 

 

Figure d 

The speed of the induction generator should be greater than 
synchronous speed, this is shown in Fig (e).  

 

Figure (e)Speed of Grid-connected IG. 

The terminal voltage waveform in per unit (p.u) of the Grid 
connected Induction Generator is shown in Fig (f) 

 

Figure (F) Terminal Voltage of  Grid-connected Induction 
Generator 

In order to make an induction generator as self excited IG, a 
capacitor bank should be connected across the stator terminals 
of the Induction Motor. But the value of the excitation 
capacitance should be designed 

Design criteria for Excitation Capacitance: 

 In order to calculate the suitable value of capacitance for 
SEIG we should calculate the reactive power of the machine 
when it works as motor. The simulink model for calculation of 
active and reactive power at rated torque is shown in Figure 
(g). 

 

Figure g 

The waveforms for active power and reactive power of the 
induction machine when working as motor at rated torque is 
shown in Fig (h). 

26
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figure-(h) 

From the simulation result the Reactive power of the machine 
at rated torque is   Qm=8402VAR. From   

 
Where Xc=(1/2πfCe). 

Excitation Capacitance 

Table 4.1 design of excitation capacitance for SEIG 

 

The simulink model for self excited induction generator is 
shown in figure-(i) with the excitation capacitance of 100 
micro farads per phase. 

 

Figure -(i)simulink model for Self Excited Induction 
Generator 

The terminal voltage waveform of the self excited induction 
generator is shown in figure-(j) 

 

figure-(j) Terminal voltage of Self Excited Induction 
Generator 

 

The simulink model for self excited induction is shown in 
figure (k). 

 

 

 

 

 

 

 

Figure-(k)Simulink model for Self Excited Induction 
Generator on load 

The voltage waveform for self excited induction generator on 
load is shown in figure-(l) 

 

Figure-(l) Voltage Waveform of Self Excited Induction 
Generator on load 

As a load is applied, the generated voltage of theself excited 
induction generator decreases to0.8p.u, so in order to maintain 
the terminal voltageof the self excited induction generator 
constant a VAR generator is required.To control the terminal 
voltage of a self excited induction generator a static var 
generator is used. The simulink model for self excited 
induction generator when an inductive load is applied is  with  
static var compensator is shown in figure-(m) 

27
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Figure-(m)Simulink model for Self Excited Induction 
Generator on load with SVC 

The voltage waveform for self excited induction generator 
on load with static var compensator  is shown in figure-(n) 

 

Figure-(n) Voltage Waveform of Self Excited Induction 
Generator on load with SVC. 

Hence the proposed work is implemented in 
MATLAB/SIMULINK. 

CONCLUSIONS 

Use of an induction machine as a generator is becoming 
popular for the renewable energy sources. SEIG has its 
advantage that there is no need of reactive power from 
transmission line as it draws reactive power from capacitor 
bank connected in shunt. Steady state analysis  and transient 
state analysis of SEIG carried out for evaluating running 
performance Hence an excitation capacitance is designed 
for self excitation of a self excited induction generator. And so 
a model for self excited induction generator is modelled in 
MATLAB/ SIMULINK .Based on this model the 
characteristics of self excited induction generator are studied. 
The terminal voltage or generated voltage of a self excited 
induction generator on load is controlled by using a static var 
compensator (SVC) and is implemented in 
MATLAB/SIMULINK. The future scope includes  the 
hardware implementation of the proposed work. 
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ABSTRACT 
Overall physico-chemical, organoleptic and microbiological constituents indicated that honey aonla squash can be stored in glass jar at 
room and refrigerated temperature upto six months. Refrigerated storage was found to be better storage temperature as compare to 
room temperature with respect to changes in various properties. 
__________________________________________________________________________________________________________ 
 

1. INTRODUCTION 

Squash is a fruit based non-alcoholic beverage containing at 
least 25% fruit pulp/juice and 40-50% total soluble solids. It 
also contains about 1.0% acid and 350 ppm sulphurdioxide or 
600 ppm sodium benzoate. It is diluted before serving. Mango, 
orange and pine apples are normally used for making squash 
commercially. It can also be prepared from lemon, lime, bael, 
guava, litchi, pear, apricot, pummelo, musk melon, papaya 
etc., using potassium metabisulphite as preservative or from 
jamun, passion fruit, peach, phalsa, plum, mulberry, raspberry, 
straw berry, grape fruit etc with sodium benzoate as 
preservative. The aonla (Emblica officinalis syn. Phyllanthus 
emblica ),or Indian gooseberry is an important minor arid zone 
fruit and a crop of commercial significance. It is highly 
nutritive and richest source of vitamin C among fruits except 
Barbados cherry (Asenjo, 1953). Among natural sweeteners, 
honey is nutritionally a high energy carbohydrate food 
considered to be the best source of heat and energy giving 
over 3200 calories/ kg. Medicinally honey is non- irritant, 
promotes rapid growth of healthy tissues and is useful in bed 
sores, skin and intestinal disorders etc. It quickly replenishes 
the energy lost in various physical activities. Preparation of 
beverages from aonla fruits is limited due to high acidity, 
astringency etc. Singh et.al, (2003) have reported development 
of aonla squash. He found that 1.0 litre of squash contained 
25% aonla pulp, 1.22% acidity, 52% TSS, 5% Asparagus juice 
and 2.25 % ginger juice. Sodium metabisulphite was used as 
preservative. In the present study, development of honey 
mixed aonla squash was considered to be a convenient 
alternative to promote use of aonla as a value-added fruit drink 
of high quality keeping in view the medicinal and nutritive 
value of the two products (honey and aonla) and expected 
improvement in sensory properties. 

2. MATERIAL AND METHOD 
Honey and large sized aonla (Varity: Banarsi) were procured 
from the Krishi Vigyan Kendra, Aligarh and orchards of the 

Agricultural Faculty of A.M.U., Aligarh respectively. Fruits 
were washed with cold water and after the damaged ones 
discarded, they were properly cleaned and heated in boiling 
water for 15 mins. The seeds were removed and water added 
in 1:1 ratio. The separated segments were passed through a 
pulping machine to get pulp. The juice was strained and mixed 
with honey, citric acid and potassium metabisulphite. After the 
preparation of aonla squash, it was packed in glass bottle and 
properly capped using pressure machine and labeling was 
done and stored in cool and dry place. The aonla squash were 
packed in glass bottles and stored at room and refrigerated 
temperature upto 6 months. The squash was analyzed for the 
contents of Total Soluble Solids, acidity, reducing and total 
sugar, vit.C (Ranganna, 2002) and browning index by method 
recommended by Srivastava and Kumar, (1994).   

3. RESULT AND DISCUSSION 
 
Table 1 presents the related data on various physico-chemical 
quality attributes of developed honey aonla squash as affected 
by storage temperature (ambient and refrigerated) and storage 
period (0 to 180 days) at  different intervals. The total soluble 
solids (TSS) content of fresh honey aonla squash was 35 o 
Brix (on 0th  day of storage / preparation day) which 
insignificantly decreased up to 34.5 o Brix and 34.8 o Brix 
respectively  on storage at room and refrigerated storage 
(Table 1). Acidity of the squash on preparation day was 0.4 % 
and it significantly increased upto 0.64 and 0.57 % during 
storage for 90 days at room temperature and refrigerated 
temperatures respectively. Browning index of the squash was 
0.08 on preparation day which insignificantly increased with 
increase in storage period and reached to maximum level of 
0.15 on 90th day on storage at room temperature and upto 0.11 
on storage at refrigerated temperature. In all cases the 
browning index of squash was lower during storage in 
refrigerated condition as compared to browning index of 
squash stored at room temperature. 
 

STUDIES ON PREPARATION AND SHELF LIFE OF 
HONEY AONLA SQUASH 

HOME SCIENCE 
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Table 1. Effect of Storage period & Storage temperature on 
physico-chemical constituents of Honey based Aonla Squash 

 

 
An increase in browning index during storage may be 
probably due to non-enzymatic browning reaction that would 
have occurred mainly between sugar and organic acids and 
among organic acids themselves as suggested by Srivastava 
and Kumar, (1994). The reducing sugar of squash on the 
preparation day was 23.7 % which gradually and significantly 
increased with increase in storage period. The reducing sugar 
values were respectively 27.3 and 25.8 % on 90th day of 
storage at room and refrigerated temperatures. However, in all 
cases the reducing sugar value of squash was lower at 
refrigerated temperature as compared to corresponding value 
in case of storage at room temperature which shows that 
storage temperature has significant effect on reducing sugar of 
honey aonla squash. The increase in reducing sugar might be 
probably attributed to copolymerization with organic acids.  
Similar increase in total sugars of squash during storage was 
also observed. On the day of preparation, the total sugar 
content of honey aonla squash was 45.5% which significantly 
increased upto 48.5% on 180th day of storage at ambient 
temperature and upto 47.1% at refrigerated temperature. In 
this case also the values of total sugar were always slightly 
lower in case of storage at refrigerated temperature. Vitamin C 
content of fresh honey aonla squash was 78.6%mg/100g. This 
value continuously and significantly decreased during storage 
with increase in period of storage (Table 4.17.f). On 90th day 
of the storage, the vitamin C content was 56.2 mg/100g in 
samples stored at room temperature while the corresponding 
value in case of storage at refrigerated temperature was 
61.0mg/100g. At all stages of storage, vitamin C content was 
higher in samples stored at refrigerated temperature showing a 
significant effect of storage temperature on vitamin C content 

of developed squash. Being heat sensitive even the ambient 
temperature conditions might cause the loss of vitamin C 
during storage.  Participation of vitamin C in non-enzymatic 
browning might also be a reason for loss of vitamin C during 
storage. Table 2 presents the related data on various 
organoleptic  quality attributes of developed honey aonla 
squash as affected by storage temperature (ambient and 
refrigerated) and storage period (0 to 180 days) at  different 
intervals. 

Table 2. Effect of storage temperature & storage life on 
organoleptic characteristics of Honey based aonla squash 

 

The colour score of the developed squash was 7.66 (on 9 point 
hedonic scale) on preparation day which decreased 
respectively upto 7.16 and 7.50 in case of storage at room 
temperature and refrigerated temperature on 90th day. The 
score further decreased significantly upto 6.16 and 7.16 
respectively on storage for 180 days at same temperatures 
(Table 2). The decrease in colour with storage period and 
storage temperature might be due to co-polymerization, 
interaction between phenolics and protein as well as the 
formation of cation complexes with proteins during storage as 
suggested by Wilson (1980). On the preparation day the score 
for flavour of developed aonla squash was highest i.e. 
7.66(±0.57). This score, however, significantly decreased upto 
respectively 6.33(±0.28) and 7.00(±0.5) on storage for 180 
days at room and refrigerated conditions.  In all cases, the 
score for flavour was better/higher in case of samples stored at 
refrigerated temperature. Similar observations were recorded 
in other two sensory quality attributes namely taste and overall 
acceptability, both of which decreased with increase in storage 
period, though refrigerated storage was better in retaining 
these scores as compared to room temperature storage and 
showing a significant effect of storage temperature. In all 
cases the samples even after 180 days storage remained 
acceptable. Gajanana et. al, (2007) have standardized recipe 
for preparation of aonla squash and aonla syrup. In 
comparison to this type of product the honey aonla squash has 
very high scores for all organoleptic characteristics related to 
colour, flavour, taste and overall acceptability, the mean of 
which was 8.00(± 0.33).  Increase in acidity and browning 
index of the samples during storage might have adversely 
affected all the sensory scores resulting a decline in their 
scores. The data related to various microbial qualities 
attributes of honey aonla squash which was stored at room and 
refrigerated temperatures for 180 days presents in Table 3.As 
may be noted the fresh squash did not show the presence of 
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microorganisms (Total plate count, yeast and mold count and 
coli form counts). After 90 days of storage, the TPC values of 
3.71(±0.20) log cfu/g and 2.76(±0.11) log cfu/g were recorded 
respectively in samples stored at room and refrigerated 
temperatures. However with further increase in storage period 
(during 90 to 180 days) there was significant increase in terms 
of total plate count and Y & M counts. On the 180th day the 
samples preserved at room temperature had T P C value of 
5.61(±0.08) log cfu/g and values of 4.41(±0.10) at refrigerated 
temperature. The Y & M count was 3.37(±0.15) log cfu/g on 
120th day at room temperature and 2.42(±0.18) log cfu/g at 
refrigerated temperature which increased maximum upto 
4.01(±0.02) and 3.49(±0.11) log cfu/g on 180th day of storage 
at room temperature and refrigerated temperature respectively. 
During entire 180 day storage study the coliform count was 
not detected in any storage condition. 

Table 3. Effect of storage period on Microbiological quality of 
Honey based aonla squash 

 
*    ND – Not Detected,   ** TFTC – Too few to count 

The reason for good antimicrobial properties of squash may be 
presence of honey. There are several reports which deal with 
antimicrobial activities of honey due to various factors 
(Molan, 1992). 

CONCLUSIONS 

 Overall physico-chemical, organoleptic and microbiological 
constituents indicated that honey aonla squash can be stored in 
glass jar at room and refrigerated temperature upto six months. 
Refrigerated storage was found to be better storage 
temperature as compare to room temperature with respect to 
changes in various properties. 
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