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Abstract: Energy consumption is the most important aspect of designing an efficient wireless sensor network. Finite
electrical energy in each sensor node is defined by the capacity of the onboard battery [1]. Due to size and cost,
variations of solar radiance, and constraints imposed by the rechargeable battery, solar energy harvesting modules have
to face a problem in the continuous power supply. There are various protocols that have been developed for the purpose
of reducing the energy consumption such as LEACH, DEEC, TEEN etc. But all of these protocols lacks somewhere to
support the network in various terms such as the lifetime of the network, energy consumption by the nodes, the number
of dead nodes in the network, the number of alive nodes. The proposed work is based on the firefly algorithm which is
quite efficient for increasing the lifetime of the network. This performs the cluster head selection on the basis of two
parameters that is the amount of residual energy of a node and the distance between the nodes. On the basis of these
two parameters the fitness parameter is evaluated and then from these fitness values best fitness value is selected and its
corresponding node is selected as a cluster head. The result section shows the efficiency of the proposed work.
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I. INTRODUCTION

EEP refers to the energy efficient protocols for routing in a wireless sensor network for various purposes such as
enhancement in lifetime of the network, reducing the energy consumed by nodes for data transmission, for proper data
transmission from source to destination or node to sink.

Issues Related To Wireless Sensor Networks.

o Power transmission and distribution substations include some pivotal parts like circuit breakers and
transformers that are continuously monitored in order to minimize the possibility of expensive and disruptive power
outages (i.e. when power is supply is not available or equipment is closed ) [1].

. Energy consumption is the most important aspect of designing an efficient wireless sensor network. Finite
electrical energy in each sensor node is defined by the capacity of the onboard battery [1]. Due to size and cost,
variations of solar radiance, and constraints imposed by the rechargeable battery, solar energy harvesting modules have
to face a problem in the continuous power supply. Hence, all design related features of wireless sensor nodes must
include facts regarding energy conservation. Since radio transmission consumes a high amount of energy and the
average energy consumption mostly depends on the number of packets send and received by the node. Other
parameters which affect the energy use are sensing and actuation current, which is important for some applications like
vibration sensing and gas density sensing. Hence all the facts directly affect the lifetime of the network. If energy
consumption is high then it will exhaust earlier which leads to the halt in the network process.

The focus of this research work is to enhance the lifetime of the network by improving those parameters which directly
harms the lifetime of the network. Most of the researchers focus on routing process to implement the objective but in
this cluster head formation process is improved which was ignored earlier. In order to efficient cluster formation along
with cluster head formation, firefly algorithm is designed and implemented. There are various techniques which were
developed specifically for clustering process but firefly algorithm has many advantages over that technique such as it is
based on Metaheuristic nature.

Various techniques used for clustering are as follows:

LEACH(Low Energy Adaptive Clustering Hierarchy)
DEEC(distributed energy efficient clustering)

HEED(Hybrid Energy-Efficient Distributed Clustering)
PEGASIS(Power-Efficient Gathering in Sensor Information Systems)
TEEN(Threshold sensitive Energy Efficient sensor Network)
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I1. FIREFLY ALGORITHM IMPLEMENTATION

The algorithms which are the based on natural behavior of particular living thing is referred as Metaheuristic algorithm.
These algorithms are meant for designing a high-level solution to a problem by combining science and mathematics by
selecting efficient optimization algorithms. Metaheuristic algorithm is a combination of up to date optimization
algorithms, soft computing, and computational intelligence in order solve a particular problem. Swarm Intelligence is
considered as a sub-part of Metaheuristic techniques. Because the algorithm is based on the nature swarms like birds,
fishes. Similarly, Firefly algorithm is based upon the flashing pattern of tropical fireflies. It was developed by Xin-She
Yang in 2007.

Algorithm:

In the firefly algorithm, the optimization process depends on the brightness of the fireflies and the movement of
fireflies towards their brighter counterparts. Every firefly is attracted to the other depending on brightness because the
fireflies are all unisexual according to the first assumption about artificial fireflies. The firefly algorithm is as follows:
1. Define an initialize benchmark functionf(x), x = (x1,x2, ... ... ... xd)

2 Generate initial population of fireflies x; (i = 1,2,3 ... ... ... ,n)

3 Determine light intensity for xi by calculating f(x;)

4. Define light absorption coefficient y

5. While t < Maximum Generation

6 Make a copy of the generated firefly population for move function

7 For i = 1:n all nfireflies

8 For j = 1:n all n fireflies

9. If (I > 1)

10. Move fireflies i and j according to attractiveness

11. Evaluating new solutions and updating light intensity for next iteration
12. End if

13. End for j

14. End for i

15. Sorting the fireflies to find the present best

16. End while

17. Begin post process on best results obtained

Advantages:

The advantages of firefly algorithm are: it has the capability of dealing or handling the multimodality. It can perform
sub-division of the modules automatically without any interruption. Because, it is based on the attraction and
attractiveness decrease with distance. It is applicable to highly non linear, multimodal optimization problems
efficiently.

I1l. PROBLEM FORMULATION

A routing protocol specifies how routers communicate with each other, disseminating information that enables them to
select routes between any two nodes on a computer network. Routing algorithms determine the specific choice of route.
An energy efficient protocol in wireless sensor networks, nodes have limited energy resources and, consequently,
protocols designed for sensor networks should be energy-efficient, but old routing protocol and energy efficient
protocol find route source to destination basis on shortest distance and cluster head selection is choose on basis of the
weight value but to choose the best weight values is main concern which is very complex and for that user have to
perform hit and trail to get efficient weight value selection approach. There is not sufficient algorithm for more network
stability and also very time-consuming. We need to design a protocol which provides the less power consumption in
sensor network for data transfer source to destination and selection of cluster head use new algorithm.

IV. PROPOSED SYSTEM

As discussed or review from the literature for various researchers related to this field. It is observed that there were
many routing or energy efficient protocols available. But the problem was that all of these protocols or methods
perform the cluster head selection randomly. Later to update these methods optimization algorithms like particle
Swarm Optimization is attached with their implementation. But still, they are not suitable in some environments since
they do not consider the enough number of parameters for cluster-heads selection. Hence in proposed work, we propose
a technique by using firefly algorithm. This performs the cluster head selection on the basis of two parameters that is
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the amount of residual energy of a node and the distance between the nodes. On the basis of these two parameters the
fitness parameter is evaluated and then from these fitness values best fitness value is selected and its corresponding
node is selected as a cluster head. In order to check the efficiency of the technique performance parameters like number
of dead nodes, number of alive nodes and number of cluster heads n a network is also calculated.

V. METHODOLOGY

The algorithm of proposed work is as follows:

agrwhE

9.

The first step is to deploy nodes in the given network with respect to given area of the network

Initialize the energy parameters or energy to nodes in the network.

Initialize the random population in the network for the purpose of cluster head selection.

Now apply Firefly algorithm to the network for selecting the cluster heads.

Evaluate the fitness parameters of the candidate cluster head nodes. Parameters are the residual energy of the nodes
and distance between the nodes.

On the basis of fitness parameters, cluster head is selected. A node with the higher residual energy and loss distance
will be treated as cluster head node only.

After selecting cluster head perform the communication in the network.

Evaluate performance parameters for measuring the efficiency of the technique. Performance parameters are the
number of dead nodes, the number of alive nodes, the number of cluster heads in the network.

After performance evaluation, a comparison is performed between traditional and proposed technique.

Block Diagram:

Deployment of nodes in the given network.

A 4

Initialization of energy parameters.

A 4

Generate random population for Cluster head
selection

A 4

Apply Firefly Algorithm for Cluster head
selections.

A 4

Evaluate fitness parameters i.e. Residual energy and distance
between nodes

A 4
Select Cluster Heads on the basis of fitness parameters

\ 4
Perform Communication

A 4

Calculate Performance Parameters such as Dead Nodes,
Alive nodes, Number of cluster Heads.

}

Perform comparison with existing techniques

Fig. 1. Block diagram of proposed work
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VI. RESULTS AND DISCUSSIONS
This section represents the results that are obtained after implementing the proposed work is as follows:
The figure 2 represents a network with the formation of cluster heads. It shows that the sink node is placed at the top of

the network and marked as a cross sign. The total area covered by the network is 500*500.

Network Structure
600

0 50 100 150 200 250 300 350 400 450 500
Fig. 2.Cluster formation in network

The figure 3 defines the comparison graph of various techniques i.e. WCERA, TEEN and proposed work on the basis
of a number of alive nodes in the network. The graph shows that the proposed system has a large number of alive nodes
in the network as compared to other works. As the numbers of rounds are increasing the number of Alive nodes will
also reduce. Total 3500 rounds are considered for implementation.
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Fig. 3. Comparison graph on the basis of a number of alive nodes in the network

Copyright to IJARCCE DOI10.17148/IJARCCE.2017.6442 227



IJARCCE "S5 (Pin 2315 5940

.m International Journal of Advanced Research in Computer and Communication Engineering
IJARCCE ISO 3297:2007 Certified

Vol. 6, Issue 4, April 2017

The figure 4 shows a comparison graph on the basis of average residual energy in the network. The graph shows that
the average residual energy of WCERA is exhausted after 60 rounds, in the case of TEEN it is exhausted after 80
rounds whereas in the case of proposed work the residual energy remains until the completion of rounds.
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Fig. 4. Comparison graphs on the basis of residual energy on the nodes.

The graph below shows the comparison between three techniques on the basis of number cluster formation in the
network. The total number rounds are 500 and as the cluster formation is increasing correspondingly it enhances the
lifetime of the network also. The graph represents that the proposed work as better efficiency in case of cluster
formation as compared to other two techniques.
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Fig. 5. Number of Dead nodes in the network in proposed work
VII. CONCLUSION AND FUTURE SCOPE

After reading the related work section it is concluded that the wireless sensor network relies on the amount of energy
consumed by its nodes for data transmission and the nodes which are selected as the cluster heads directly affects the
performance of the network. There are various techniques have been developed which are helpful for efficient cluster
head selection and route selection. But all of these techniques have some lacking point. This work proposes a new
technique for enhancing the lifetime of the network on the basis of firefly algorithm. The efficiency of the proposed
work is measured in various terms such as the number of alive nodes, the number of dead nodes and formation of
clusters till the end of last round. Hence proves that the proposed work is able to enhance the lifetime of the network.

In future various parameters rather than energy can be used for selecting the cluster heads such as throughput, delay,
packet loss etc. Various techniques can also be introduced to enhance the work.
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