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ABSTRACT : Wireless sensor networks is very important field
in today’s technology and one may concern about the life time of
sensors as they have no facility to change the battery of those
sensors inside the field. Wireless Sensor Networks are prone to
node failure due to power loss. In order to provide reliable
service through the network, the network should be self-
adjusting and must have adaptable properties as required from
lime to time. Here in this research we have proposed a new
algorithm which makes wse of multiple sinks, This shortens the
transferring time from node to sink and save battery lifetime.
This research is capable of not only to do optimize routing even
with that it has the benefit to overcome through pits creating
problem around the sink. We have wsed the Energy Efficient
Shortest Path Routing algorithm for routing and mult-hop
network to communicate every node with sink and have used
Ant colony optimization to determine new position for a sink, so
that network will communicate without any problem which
generally occurrved due to dead nodes around the sink.
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L INTRODUCTION

Wireless communication and networking are becoming
very predominant due to their flexibility and ease of
deployment. Particularly, sensor networks that involve large
numbers of small-sized sensor nodes equipped with sensors
and radio for wircless operation have tound applications in
several commercial and industrial areas [TF Akpildiz, W5,
Vo sankarasubramaniam and F.Cavirici, 2002], Sensors link
the physical world with the digital world by capturing and
revealing real-world phenomena and converting these into a
form that can be processed, stored, and acted upon. [ntegrated
mto numerons devices, machimes, and environments, sensors
provide tremendous societal benefits.

A Wireless Sensor Networks

Wircless Sensor Networks 15 a collection of massive
number of small. inexpensive, self-powered devices that are
capable of sensing, computing and communicating. Recent
advances in  micro-glectro-mechanical  systems (MEMS)
technology have enabled the development of low-cost, low-
power, mullifunctional sensor nodes that are small in size and
communicate untethered in short distances. Smart sensor
nodes are low power devices equipped with one or more
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SENSOrs, a Processor, memory, a power supply, a radio and an
actuator. A variety of mechanical, thermal, biclogical.
chemical, optical and magnetic sensors may be arttached to
the sensor node to measure propertics of the environment,
These sensor nodes are densely deploved either inside the
phenomena or very close to it. The nodes are deployed
randomly in the inaccessible terrain or  disaster relief
operations,

Apart from the sensing sensors, the user can also mject
querics into the network through sink to know the current
status of the area being monitored. The capabilities of sensor
nodes in a WEN can vary widely, that is, simple sensor nodes
may monitor a single physical phenomenon, while maore
complex  devices may combine many different sensing
techniques (eg., acoustic, optical, magnetic). The different
sensing nodes can be deployed depending on the phenomena
to be monitored. The deplovment of these nodes can be done
cither randomly or in a preplanned.

B. Single and Static sink

[ a simple and Maximum Wireless Sensor networks, there
will be only one Sink with a permanent position defined by
the algorithm  (Prerana  Shrivastave, Dr. 50 B Pokle,
Imiernational - Jowrnal  of  Engincering  and  Innovative
Technodogy (IJEIT), Volume I, Issue 3, March 2002). Any
ewent change sensed 15 commumnicated to the base station with
the multthop communication. Many sinks provides nodes to
navigate their information to nearby sink through multihep
technique. This is more suitable for larger nerworks with
huge number of sensors.

Fig | Static and single sink sensor architecure
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Fig. 2 Muliiple Sink archijecnire

Any node can determine its nearby sink through distance
vector algorithm. Mumber and positioning of the sinks
depends on network size and number of nodes (Wint ¥i Poe
and Jens B, Schmitt disco — Distribuwted Computer Systems
Lab, University of Kaiserslawtern, Germany) This highly
reduces the distance form node to sink compared with single
node. As the battery power depends on the distance hetween
node and sink, it utilizes less battery power and hence
enhances the network lifetime.

ILMETHODOLOGY

In this work, (o experimentally analyze the performance of
purposed algorithm we first randomly deployed the sensor
nodes in the region of area 200%200m. Optimum number of
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Sinks can be deployed either in defined position or in random
position. After deployving the sinks, we compute the energy
field of each sink at the present location \This has been done
by caleulating the energy of cach node in the range for each
sink. Now after that we use ACO to compute the next best
location for each of the sink.

TABLE L. Simulation parameters

Parameters Values
Sensor Field Region 200%2(0)
Number Of Nodes 27
Number Of Sinks 3
Query Packet Size 100 Bits
Data Packet Size 1024 Bits
BEit Rate 250 kbps
Carrier Frequency 2.5Ghz
Initial Energy 30 joules
Gain of Transmitter 1
Giain of Receiver |
Modulation Dipsk
Simulation Time 100 seg

We initialize the ACO parameters same to all sinks and send
the caleulated number of ants in each sink region to compute
the energy ficld within theiwr range and give us the next best
location for the sink. Now we check that whether the new
logation 18 better than the current logation Lif yes then sinks
moves to the next best location and advertises its position to
the neighbors. By doing like this , sinks are always remains at
18 best position and the energy of cach and every node m the
region 15 balanced because cach sensor node has to transfer
less data for other nodes and in this scenario maximum nodes
should be i range of sinks and by doing like this no specific
neules should get consumed which results in inerease in
lifetime of the network and also with sinks at their best
position , packets has to traverse less number of hops to reach
the sinks, which results in less energy consumption in this
algorithm.

The simulation parameters are faken in accordance with the
designed network scenario and wsed encrgy model. The
rumber of sensors nodes taken is 27 and sinks are randomly
deployed i area of 200%200m. The number of nodes in cach
cell can be varied depending upon the applicanon for which
scnsor nodes are deployed.

[ RESULTS AND DISCUSSION
The proposed algorithm s evaluated under different
scenariog to check their efficiency in the WSN. The various
factors that influence the design of WSN are evaluated and
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analyzed to study their impact on the desired results. This
chapter includes the performance evaluation parameters,
varipus factors that affect performance and the obtained
results in detail,

A,
The proposed work needs to be evaluated against various

purameters o measure i3 performance. Following are the
parameters:

Performance Evaluation Parameters

This fig.3, shows that our proposed algorithm has higher
throughput at different speeds than the existing rermire-hill
algorithm Owr proposed algorithm have higher throughput
than the existing algorithm becanse in this case sink acquires
the best position using ACO and 1t remams this position untl
next best location is scarched. In this casc maximum nodes

1) Energy Consumption: Energy Consumption of the are in reach of sink and packets have to raverse lesser path
entire nerwork 15 the main performance evaluation parameter. to the sink.
The overall energy comsumption of network includes the F7S J
energy consumed by all the nodes in semding  and - e AODV
transmitting the daia. % 25

2y Throughput: Throughput tells the average rawe of § 20
successful packets delivered over the network, It is measured 815 - ==l [ F
in data packets per second. Lifetime: Nerwork lifetime § 10 -

arameter evaluates the efficiency of the proposed Energy
gwarc Shortest Path  Routing 1iﬂuIgcn’h‘hn]'?. ]'Jl'he. ncm'ogr?c ,_F.: 5 T P e TERMITE RILL
lifetime is computed by considering the time when first node 0+
of the network dies out. It is the difference of total energy of 10 30 50 70 90 === PROPOSED
the nerwork and the summation of average used energy of Speed ALGO
nodes and their energy deviation. pee

3) Energy Utilization Efficiency: It 15 a measure of the
ratio of total packet delivered at the destination to the total
energy  consumed by the network’s sensor nodes
(Kbits/ Joules).

II. PERFORMANCE EVALUATION UNDER
MOBILE SIMNK CASE

We ecvaluate the performance of purposed algorithm in casc
of mobile sink and compare with other routing protocols with
muobile sink. In this scenario, we assumed our sinks Mobile,
In our simulation results as reported in Fig, 2.1, shows the
performance  in  term  of network  throughput,  energy
consumption, and  energy ubilization efficiency  of the
respective algorithms with different simulation time. In term
of successful packet delivery per unit time, it was observed
that our purposed algorithm has irs maximum throughput at
all the speeds sits than other routing algorithm. In Owr
proposed algorithm Energy Consumption is net increased
with increase in speed as in static sink case energy

Fig4 Encrgy consumed v, speed in Mobile Sinks

The Fig.4 shows that our proposed algorithm has very less
Crergy Consumption at different speeds than the existing
termite-hill algorithm. Owr proposcd algorithm have less
energy consumption than the existing algorithm because most
of the energy is consumed in transferring the packets to
another nodes than the actual work but in this case with sinks
acquires the best position using ACO, maximum nodes are in
reach of sinks and packet have o waverse less path from
source to sinks. Due to this our proposed algorithms have less
energy Consumption. Moreover energy  consumption  of
proposed algorithm is not inoreased with the speed as it
imncreased with increase in simulation tme.
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sinks acquires the best position using ACO and it remains this
position until next best locations are searched. In this case
maximum nodes are in reach of sinks and packets have to
traverse fewer paths from source to sinks.

IV, CONCLUSIONS AND FUTURE WORK

Network Lifetime is the main issuc in WSN W can
enhance lifetime of the WSN only when the load is equally
distributed in the network so that all the nodes consumes
power cqually and network becomes operational as long as
possible. This thesis. investigate the impact of sinks mobility
and dynamic sinks on network performance in a WSN using
static, dynamic and mobility scenario of the network,
Through the analysis, it was seen that the performance of the
routing protocols in terms of energy utilization efficiency,
network rehability, and network lifetime had a strong
correlation  between  sink mobility, dynamic sink  and
simulation time This thesis exploits following engineering
efforts to make a highly cfficient Wireless sensor network:

Energy consumption 15 decreased due to the energy
efficient shortest path ronting algorithm.

The Throughput of our proposed algorithm is greater
than Termite-hill, AODY and FF algorithm in mobile sink
case.

Energy efficiency of the proposed algorithm 1% also
increased as comparcd to other algorithms,

Network Lifetime of WSN 15 greatly increased by the
proposed algorithm as compared to other algorithms.

[I.  SCOPE FOR FUTURE WORK

As the research work presented in this thesis has been tested
in the simulation enviromment, so the applicability of the
proposed algorithm on the real Wircless Sensor network
needs to be checked.
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