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Abstract: The key principle of this paper is to evaluate the performance of the network based on performance
metrics such as throughput optimization, end to end delay, packet delivery ratio using GA algorithm. In this
research, objective and fitness function are applied in genetic algorithm to calculate the average energy of the
arrangement and to make sure which block has lesser energy than average energy. Afterwards that block has been
added in the result of the objective function and then the movement in the fitness function is checked for the
improvements in the LEACH protocol. This whole simulation is taken place in the MATLAB environment.
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described, Section VI will contain simulation results.
Finally Section VII will discuss conclusion and future
scope.

I. Introduction

Wireless sensor networks (WSNSs), which consist of a
number of small battery-powered devices, are
frequently to obtain various sorts of useful data from
surroundings [1-5]. These devices sense physical
properties, such as sound, humidity, pressure,
luminosity, temperature, or chemical concentration, and
transmit the gathered data to a base station (BS) for
further analysis and processing. WSNs have been
effective deployed in tactical combat situations, habitat
monitoring, home security, and so on [11, 12]. Since
WSNs consist of many sensors with limited energy, an
energy-efficient network protocol is an important
consideration in WSN applications. Many routing
protocols for WSNs have appeared in the literature. But

Il. LEACHPROTOCOL

LEACH stands for Low-Energy Adaptive Clustering
Hierarchy [1, 13]. The LEACH Network is through up
of nodes, some of which are called cluster-heads. The
trade of the cluster-head is to get together data from
their instantaneous nodes and exceed it on to the base
position [4]. LEACH is vibrant since the job of cluster-
head rotates. The LEACH network has two phases:

A. Set-up phase
Cluster-heads can be preferred stochastically (at

none of any algorithm is providing good optimization of
energy. So our work will use Genetic Algorithm (GA)
for optimization process. Also in the simulation it will
be shown that how our technique is performing better
than other techniques [6].

The remaining paper is organized as Section Il will
describe basic LEACH protocol, then Section 11 will
give review of genetic algorithm working , In section IV
proposed work model will be shown, Then In section V
genetic algorithm based pseudo code has been

random based) on this algorithm:

T(n)= P/1-P* (r modp™),v n €G
T(n)=0

Where n is a random number between 0 and 1.P is the
cluster head odds. G is the set of node.

e If n < T (n), then that node becomes a cluster
head. The high energy cluster head place
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rotates between the assorted sensors in regulate
to not to exhaust the string of a single sensor.

o Each node takes the judgment independent of the
additional nodes to become cluster head. It is
based on the proportion determined a priori and
round digit.

B. Steady phase

Nodes transmit information based on TDMA schedule.
Later than information has been recognized cluster head
implement signal processing /compression and send to
base location. Later than a definite moment a novel turn
begins [7]. Major power reduction is owing to combine
lossy compression with the information direction-
finding and deal among excellence of production and
quantity of density ensuing in considerable decrease of
overall power indulgence.

I11. GENETIC ALGORITHM
OPTIMIZATION IN WSN

A genetic algorithm is used to figure out true or rough
solutions and explore the problems for optimization [3]
and use methods motivated by evolutionary biology
such as inheritance, mutation, selection, and crossover.
Genetic algorithms are executed as a workstation
recreation in which an inhabitant of indefinable
representations of aspirant solutions to an optimization
trouble for improved solutions represented in binary as
strings of 0s and 1s, further encodings are also
achievable. Genetic algorithm is defined as [8]:

e An illustration of the solution domain,
e A Fitness function to estimate the solution
domain.

The fitness function is defined more by the genetic
demonstration and measures the value of the result. The
fitness of the solution is the sum of values of all items
in the knapsack if the representation is suitable or 0. In
many cases, it is difficult to explain the fitness
expression. In these cases, interactive genetic
algorithms are used. The choice is too analogous the
continued existence of the fittest in the usual world.
Individuals are selected for “breeding” (or cross-over)
based upon their fitness values — the fitter the
individual, the more likely that individual will be able to
reproduce [9]. The cross-over obtained by combining
the two solutions jointly to create two new individuals.
By every generation, there is a small possibility for
every entity to transform, results in the change in the
entity in a few diminutive technique [10].

A Genetic Algorithm can be described as:
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1. Create inhabitants of casual aspirant solutions as
pop.
2. Following the process till the algorithm execution
circumstances meet, called generations.
I. Generate an empty population called new-pop.
I1. While new-pops is not occupied do the subsequent:
a) Select two individuals at arbitrary from pop to
select the individuals.
b) Cross-over the two individuals to generate the
two new individuals.
c) Let every individual in new pop contains
arbitrary possibility to mutate.
d) Swap pop with new pop
3. Choose the individual from pop with the highest
fitness as the result to the difficulty.

IV. PROPOSED MODEL

The proposed methodology of the proposed work is
described as follows in the flowchart.

@

Initiafiez network, no. of

nodes=300, heads =55

Initialise Enerzy and
Woyemntof chuster
heads

If, Cluster Head
fl'll- M
Fight Elz left

stop Call objective Fn. GA

Bz Ingu, PRTAmELEr,
Values

Take gnergy a5 parameter, Sort
cluster heads and parameter
value—-energy

Path Final Transfer

V. PSEUDO CODE LEACH-GA

BASED
e BEGIN
e Specify number of nodes (n);
o Initialize
o if

Www.ijatca.com 93



Salony Handa et al., International Journal of Advanced Trends in Computer Applications (IJATCA)

o node s be a candidate CH

o else

o CCH{s}=FALSE; //node s not be a candidate
CH

end if

end if

SendToBS: All nodes send messages to BS;

BS broadcasts a message back to all nodes;

SET-UP PHASE
o do { //repeat for r rounds
CH{s}=TRUE; //node s be a CH
Else
CH{s}=FALSE; //node s not be a CH
end if
end if
if (CH{s}=TRUE) then
BC (ADV) <« broadcast an advertisement
message;
Cluster(c); //form a cluster c;
end if

STEADY-STATE PHASE

o If (CH(s)=TRUE) then
receive data from members;
aggregate received data;
transmit received data;
else
If (My Timeslot=TRUE) then
transmit sensed data;
else
node i at a sleep state
end if
end if
one round is completed
END

VI. RESULTS AND DISCUSSION

The performance simulation is taken place in MATLAB
environment, in which initially No. of nodes that were
taken are ---------- and no.of heads are ............... The
performance evaluation will be done on the basis of
following parameters.

a. Throughput.
b. End to end delay
c. Packet delivery Ratio
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Figure no 5.1 Show a number of nodes

The above figure shows the LEACH network in which
nodes are deployed in the network and divided into the
number of clusters which act as a LEACH network and
shows the cluster heads in blue color .
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Figure no 5.2 Nodes Representation complete

The above figure shows the message box that the nodes
should not be more than 300 nodes. Total nodes that are
taken in network is 300 which are sufficient for the
realization of the WSN network

. : o

CLUSTER HEAD FAILED .... CALLING GA DBJECTIVE FUNCTION ...

o)

¥

e

Figure no 5.3 Calling Genetic algorithm

The above figure shows the message box that the
cluster head fails to transmit the packet from source to
the destination and there is requirement for the
optimization and shows that cluster head fails and
calling objective function of the genetic algorithm
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Figure no: 5.4 Dynamic Path

The above figure shows the dynamic path after
applying objective function using genetic algorithm

NODE FIMALIZED- FINAL PATH 11 821 5 7 317 15

Figure no: 5.5 Finalized path

The above figure shows the finalized path which is
obtained by the fitness function of genetic algorithm
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Figure no: 5.6 Destination Blocks

The above figure shows the destination block which is
included in the finalized path as a destination node
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Figure no: 5.7 Throughput graph

The above figure shows the throughput graph which
shows the performance between speed with genetic
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algorithm and speed with energy of the cluster head
using genetic algorithm
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Figure no: 5.8 End-to- End delay

The above figure shows the end to end delay which
shows that at how much delay the packets are received
by the destination to reduce the congestion in the
network and having less energy consumption. This
measure should be low as much as possible for the
efficient network.
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Figure no: 5.9 Energy Consumption

The above figure shows the energy consumption which
is the major factor i the LEACH protocol that the
packets is sent from source to the destination with less
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energy consumption and shows that the energy consume
is very less after applying genetic approach
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Figure no: 5.10 Packet Delivery

The above figure shows the packet delivery percentage
which is an important parameter which shows that the
packets are successfully sent from source to the
destination and shows that 99.6 percent packets are
delivered from source to the destination which increases
the lifetime of the network and enhances the LEACH
protocol.
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Figure no: 5.10 Alive Nodes
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The above figure shows the number of alive nodes
which is near about 290 nodes out of 300 which shows
the network life time is more with more number of alive
nodes and less number of dead nodes and this
performance metric should be high as much as possible
for the efficient network.

VIlI. CONCLUSION AND FUTURE
SCOPE

In this paper, an original Genetic Algorithm based
Energy Efficient adaptive clustering hierarchy Protocol
has been offered to powerfully maximize the lifetime
and immovability period of wireless sensor networks.
Genetic  Algorithm energy efficient uses genetic
algorithm to advance the network life span and stability
period of the wireless sensor networks by finding the
most favourable number of cluster heads and their
locations based on minimizing the energy consumption
of the sensor nodes. Mat lab simulation marks showed
that the planned GENETIC ALGORITHM ENERGY
EFFICIENT protocol is more energy efficient and more
reliable in cluster process as compared to LEACH,
LEACH-GA protocols in low or high dense networks
and in homogeneous or heterogeneous networks. Also,
GENETIC ALGORITHM ENERGY EFFICIENT
protocol increases the dependability of clustering
process because it expands the stability period and
compresses the unsteadiness period.

In prospect, the cross layer optimization using
uncertainty and routing strategy can be investigated
moreover, the work can be complete by including multi-
hop  communication  between  cluster  heads.
Additionally, other knowledge techniques could be
included to decide energy efficient clusters.
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