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Abstract

A sensor network consists of one or more “sinf$ie sensors in the network act as “sources” whéthal
environmental events and push relevant data tajppeopriate sinks. Sensors transmit informationatals the sink
if and when they detect the indicated phenomenare @ the redundancy present in the sensors’ rgadihis
expected that communication approaches that take aocount this redundancy, e.g., data aggregaiah in-
network processing. The main idea of the data aggi@n and in-network processing approaches i®tobine the
data arriving from different sources (sensor nodg¢g)ertain aggregation points (or simply aggregateliminate
redundancies by performing simple processing atatigregation points, and minimize the total amamntata
transmission before forwarding data to the exteBf@l (base station or sink).Genetic algorithm (G#&)used to
create energy efficient data aggregation treesingua chromosome, the gene index determines the aod the
gene’s value identifies the parent node. SingleMporossover and mutation operators are used ttecifeiture
generations. In this research work, by using variowtation of genetic algorithm a new algorithnpieposed for

data aggregation in WSN.
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I ntroduction

Wireless sensor networks consist of sensor
nodes with sensing and communication capabiliti€aNV
are highly distributed networks of autonomous small
lightweight sensors (nodes) in large numbers toitopn
physical or environmental conditions by the
measurement ofsound, pressure, temperature, abrati
motion or pollutants and to cooperatively passrtiata
through the network to a mainlocation (often calked
sink) [1]. A Wireless Sensor Network (WSN) consists
a large set of sensor nodes that cooperate to amonit
environmental conditions (e.g., temperature,
precipitation, and radio-activity) in a given geaghic
area. WSNs are often designed for long term opmeréti
remote unattended environments, despite the limited
battery capacity of the wireless sensor nodes.eSifata
transmission is an energy-intensive task, energgraw
data gathering techniques are used to extendfetiarie
of the WSN. An effective way to conserve energyois
avoid reporting redundant data that occurs duehéo t
spatial correlation between nearby readings. Howeve
minimum cost network correlated data gathering 5 N
complete [10].
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Data Aggregation

Sensors could be scattered randomly in harsh
environments like as a battlefield or determingtic
placed at specified locations. Sensors coordinateng
themselves to form a communication network such as
single multi-hop network or a hierarchical orgati@a
with several clusters and cluster heads. Sensors
periodically sense the data, then process it arnbinit it
to the base station. The frequency of data rempeind
the number of sensors which report data usuallgoép
on the specific application [6]. Data gatheringléefined
as the systematic collection of sensed data frotiptes
sensors to be eventually transmitted to the bee#oist
for processing. Ever since, sensor nodes are energy
constrainedso it is inefficient for all the sensdrs
transmit the data directly to the base station. @at@a
generated from neighboring sensors is often rechtnda
and highly correlated. More, the amount of data
generated in large sensor networks is usually eoosm
for the base station to process. In meanwhile, eedn
methods for combining data into high quality
information at the sensors or intermediate nodeitwh
can reduce the number of packets transmitted tbalse
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station resulting in conservation of energy and
bandwidth. That can be accomplished by data
aggregation.

Data aggregation is defined as the process of
aggregating the data from multiple sensors to et
redundant transmission and provide fused informattio
the base station. Usually data aggregation invothes
fusion of data from multiple sensors at intermesliat
nodes and transmission of the aggregated data toabe
station (sink). It attempts to collect the mosticail data
from the sensors and make it available to the Birkn
energy efficient manner with minimum data latency.

Many types of data aggregation techniques are
present some of them are listed below:

Tree-Based Approach[9]

In the tree-based approach perform aggregation
by constructing an aggregation tree which couldabe
minimum spanning tree, source nodes and rooteihlat s
are considered as leaves. Every node has a padeto
forward its data. The flow of data starts from leav
nodes up to the sink and therein the aggregatioe dy
parent nodes.

Centralized Approach

This is an address centric approach where each
node sends data to a central node via the shpssible
route using a multihop wireless protocol. Sensodeso
simply send the data packets to a leader that és th
powerful node. The leader aggregates the data wda@ioh
be queried. Every intermediate node has to senddte
packets addressed to leader from the child nodass &
large number of messages have to be transmittea for
query in the best case equal to the sum of exteyaid
lengths for each node.

Cluster-Based Approach[8]

In this, whole network is divided in to several
clusters. Particular cluster has a cluster-headchwvlis
selected among cluster members. The cluster-heads d
the role of aggregator which aggregate data redeive
from cluster members locally and then transmitrtsault
to sink.

Grid-Based Data Aggregation

Vaidhyanatharet. al. [12] have proposed two
data-aggregation schemes that are based on divideng
region monitored by sensor network into severallgri
These are as: Grid-based data aggregation and In-
network dataaggregation. In grid-based data agtjcega
it contains a set of sensors is assigned as dgtaegagors
infixed regions of the sensor network. Sensors in a
particular grid transmit the data directly to thatal
aggregator of that grid. Therefore, the sensorimwia
grid do not communicate with each other. And In-
network aggregation is similar to grid-based data
aggregation with two major differences, namely, heac
sensor within a grid communicates with its neigfigpr
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sensors. Each sensor node within a grid can asthene
role of a data aggregator in terms of rounds uhéllast
node dies.

In-Network Aggregation [4]

In-network aggregation is the global process of
gathering and routing information through a mubph
network; processing data at intermediate nodes thigh
objective of reducing resource consumption
increasing network lifetime. Mainly two approacHes
in-network aggregation are: with size reduction and
without size reduction. In this with size reductimfers
to the process of combining, merging and comprgssin
the data packets received by a node from its neighin
order to reduce the packet length to be transmitted
forwarded towards sink.

for

Genetic Algorithm Used For Data Aggregation
in WSN

Data gathering is a common but it is significant
operation in many applications of WSNs, while data
aggregation and hierarchical mechanism are widegdu
techniques. The data aggregation can eliminate data
redundancy and reduce communication load. Genetic
Algorithm (GA) is a technique for randomized search
and optimization and has been applied to a widge-arf
studies [3,5]. A basic operation flow of GA inclede
creating initial population, evaluating fitnessjestion,
crossover, mutation, updating optimal chromosomé, a
checking termination condition. Searching for optim
clusters can be done using GA. Following, are the
energy-efficient clustering technique using GA thas
been developed previously. Electing a cluster-htsad
can minimize the maximum intra-cluster distance
between itself and its cluster members by optimize
energy consumption of the network [11].

Proposed Work

A sensor network is composed of a large
number of sensor nodes which are densely deployed
either inside the phenomenon or very close to]itQhe
of the most important features in WSNs belongshi t
limited battery of sensor nodes. When battery-peder
wireless sensor nodes are placed in a specifig, fieis
complex to replace their batteries or provide acddl
energy. Furthermore, if one sensor node consumes
completely its energy, part of the network may
disconnect [13].

Data gathering is a common but it is significant
operation in many applications of WSNs, while data
aggregation and hierarchical mechanism are widegdu
techniques. The aggregation can eliminate data
redundancy and reduce communication load. Data
mining technique like clustering mechanisms is an
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effective means for running such high population of
nodes and can help reduce the nodes’ energy
consumption [2].

For our proposed algorithm, firstly generate the
population; evaluate the fitness for all populati@y
using the fitness values make the clusters of the
populations. Then calculate the distance between th
center node and all different nodes select theeallsead
as parent node from every cluster. Then apply the
crossover and mutation and calculate the fitness of
population.

By using genetic algorithm we proposed our algarmith
for improving the performance of data aggregation:

Step 1: Generate initial population.

Step 2: Evaluate fitness of all the individuals in the
population.

Step 3:
value:
i) Randomly generate k cluster centers(CH)(Here
k=2).
i) Calculate distance between the center and other
nodes/chromosomes in the population.
iii) Move the CH(centroid) of cluster to perform re-
clustering.

Cluster the population according to the fitness

Step 4:
cluster.

Select the CH as the parent node from each

Step 5: Apply genetic operator that means crossover and
mutation.

Step 6: Here two mutation swap mutation and insertion
mutation is applied.

Step 6: Calculate fitness of all individuals in the
population.

Step 7: Go to step 3 to 6 until the termination criterign i
satisfied.

Step 8: Transfer sensed data from each member to CH,
where
D= (dy,dy,....d )

Step 9: Perform data aggregation in each CH, using
aggregate function.

Step 10: Calculate
FR_ard iy

- and max = mafd;)) and min=min(d).

arg =
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Results
The proposed algorithm is simulated using the
Matlab 2010. The purpose of the genetic algoritertoi
minimize the fitness function. Here the fitnessdiion is
the distance. It means the proposed algorithm nizgm
the distance. Various screens that show the initele
position and their movement with their final pasitiare
shown. A graph between the average fithess funetiwh
the fitness function is drawn to analyze the rasulhe
packet delivery ratio as well as the end to encylé
also analyzed.
In figure 1, the cluster formation is build usingngtic
algorithm.
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Figure: 1 Cluster formation using genetic algorithm
In figure 2, it shows the final position of the resd
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Figure2: Final position of nodes

In figure:3, the plot the maximum fitness functiohthe

proposed algorithm is denoted by the red line dnd i
less than the average fithess function denotedhéyplue

line.
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Conclusion

In WSN, the main goal of data aggregation
algorithms is to gather and aggregate data in an
energyefficient manner so that network lifetime is
enhanced. Wireless sensor networks (WSN) offer an
increasingly sensor nodes need less power for psoag
as compared to transmitting data. Wireless sensor
networks have limited computational power and lkdit
memory and battery power that leads to increased
complexity for application developers and oftenuits
in applications that are closely coupled with netwo
protocols Given that the communication cost is several
orders of magnitude higher than the computation sos
directed diffusion can achieve significant energyisgs
with in-network data aggregation. This benefit aftal
aggregation has been confirmed theoretically and
experimentally. Paths from different sources toirk s
form an aggregation tree rooted at the sink. Dedenf
different sources is opportunistically aggregatBéta
aggregation is preferable to do in network processi
inside network and reduce packet size. By using the
concept of various mutations we proposed a new
algorithm for data aggregation. The simulation Hssin
PDR(Packet delivery ration) 99% and the end to end
delay is 2.03ms. Here the PDR is increase. It also
reduces the end to end delay.
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