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Abstract: Wireless Sensor Network (WSN) is advancement in technology, which is known for 

invention in low cost applications both for mass public as well as for defense. WSN is an 

arrangement of hundreds or thousands of sensor nodes in the form of a network. A sensor 

network is made up of battery operated devices that have capability of sensing, processing as 

well transmitting. There are many issues in WSN: power management, security, privacy, routing, 

etc. Major issue in the designing of wireless sensor network is network lifetime. In order to 

increase the lifetime of network, the sensor node must be able to use minimum energy to 

transmit the data to the base station. This can be achieved by proper node deployment technique. 

In this paper our focus is to reduce the energy consumption and hence increase lifetime of 

homogeneous wireless sensor network by using differential evolution (DE) algorithm hybrid 

with particle swarm optimization (PSO). 

Index Terms: wireless sensing element networks, node placement, coverage, energy 

consumption. 

I. Introduction 

Wireless sensor networks (WSN) are composed of tiny sensor nodes (SN) that can sense the 

environment and transmit the collected information to a common sink node. By the help of the 

collaboration of the SN, it is possible to gather reliable information from the environment. WSN 

can be used for different application areas, like mine tunnels structural monitoring, wellness, 

determination of elderly people, flood detection, or military monitoring. The sensor node is a 

multi-functional, energy efficient wireless device. The applications of nodes in industrial are 

widespread [1]. A collection of sensor nodes collects the data from the surroundings to achieve 

specific application objectives. The communication between nodes can be done with each other 

using transceivers. The sensor nodes have limited resources in terms of energy, computation and 

memory. Especially energy consumption is the scarcest resource for battery-powered sensor 

nodes, and the WSN lifetime directly depends on the energy consumption behavior of the sensor 

node. 

Node Deployment: 

Our main concern is with deployment of wireless sensor. Basically deployment means to deploy 

or spread out or arrange strategically. Deployment can be categorized into two ways, sparse 

deployment and dense deployment. In case of sparse deployment few numbers of nodes are 

deployed in field of interest. In case of dense deployment large numbers of nodes are deployed in 



International Journal of Computer Application (2250-1797)  

Volume 7– No.4, July-August  2017 

124 
 

field of interest [2]. Generally, deploying creates a network of sensor nodes with objects or 

devices to enhance nodes with proficiencies in information processing. Deployment is varied as 

creating one-to one connections by assigning nodes to particular objects to be observed which 

covers a zone using moving sensor nodes, or propelling devices from an airplane into a zone of 

concern. Because of being large in quantity, nodes have to function unattended when deployed. 

II. Related Work 

Recent advances within the field of intelligent transportation systems have centered on the 

utilization of wireless networks to link vehicles and road infrastructure. Applications which may 

result from such networks vary from the adaptive management of traffic lights to the detection of 

traffic jams and accidents. Regardless of the case is also, it appears necessary to explore the 

chances and limitations of such networks, that the literature usually portrays in a very somewhat 

idealistic method [3]. 

The network lifespan has become the key characteristic for evaluating sensing element networks 

in associate degree application-specific method, particularly the provision of nodes, the sensing 

element coverage, and therefore the property are enclosed in discussions on network lifespan [4]. 

Even quality of service measures is reduced to lifespan issues. An excellent variety of algorithms 

and ways were projected to extend the lifespan of a sensing element network—while their 

evaluations were perpetually supported a selected definition of network lifespan [5].Node 

placement is done using multi objective ant colony optimization based on frame work that 

optimizes sensor nodes using clustering technique [6].Node deployment can be stated as a 

technique to place the nodes effectively in a simulation area that effectively connects the whole 

network that solves the issue of connectivity management for a network. 

Panda [7] presented an energy efficient sensor deployment based on a multi objective particle 

swarm optimization algorithm. In this research work, the main objectives are coverage and 

network lifetime within the constraint of network connectivity. The disadvantage of the approach 

is a lack of consideration of uniformity and the distances among deployed nodes. 

Hierarchical protocols are outlined to cut back energy consumption by aggregating knowledge 

and to reduce the transmissions to the base Station. LEACH is considered as the preferred 

routing protocol that use cluster based mostly routing in order to attenuate energy consumption 

[8]. 

Differential Evolution (DE) algorithmic rule could be a branch of process programming 

developed by Rainer Storn and Kenneth price for optimization problems over continuous 

domains. In DE, each variable’s value is pictured by a true selection. The advantages of DE are 

its easy structure, easy use, speed and strength. DE is one amongst the most effective genetic 

type algorithms for finding problems with the important valued variables. DE is also a style tool 

of nice utility that is straightaway accessible for sensible applications [9].  

Particle swarm optimization (PSO) primarily based effective clustering in wireless sensor 

networks. With the assistance of PSO, clustering is performed until all the nodes become a 

member of any of the cluster. This eliminates the residual node formation that lands up in 

comparatively higher network lifetime [10]. 
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III. Proposed Methodology 

In our proposal, node deployment takes place using Hybrid differential evolution particle swarm 

optimization to reduce the residual node formation. We propose a hybrid algorithm that is named 

Hybrid Differential Evolution Particle Swarm Optimization. This is a combination two 

algorithms. 

 

i) DE (Differential Evolution).  

ii) PSO (Particle Swarm Optimization).  

 

The slow convergence in differential evolution can be resolved by PSO while easily trapping to 

local optimum of PSO improved by DE. The hybrid DE-PSO algorithm combines DE into PSO 

by separating the logic algorithm in the different round of work by odd and even round, but it 

shares the particle for a better solution because of most of the time the PSO value becomes the 

local value. It is probably not the best value, so DE helps this problem and most of the time DE 

computes with a long period of time. DE-PSO works step by step by passing a particle to the 

PSO to separate the particle into many groups. Then, it computes one round and the result is sent 

to DE to do the Mutation and Crossover and the new result is sent back to PSO until it reaches 

the maximum generation. 

The performance of DE depends on the manipulation of target vector and difference vector in 

order to obtain a trial vector. Mutation is the main operator in DE. 

 

vi = jji, g+1 + F * (xr2, g - xr3, g) 

 

where r1,r2,r3{1,2 ,...., } NP are randomly chosen integers, must be different from each other 

and also different from the running index i. F (>0) is a scaling factor which controls the 

amplification of the differential evolution (xr2,g  - xr3,g) .  

 

In order to increase the diversity of the perturbed parameter vectors, crossover is introduced 

[11].The two basic equations which govern the working of PSO are that of velocity vector and 

position vector are given by: 

vid = vid + c1r1 (pid - xid) + c2r2 (pgd - xid)                    

xid = xid + vid 

 

The first part of above equation represents the inertia of the previous velocity, the second part is 

tell us about the personal thinking of the particle. The third part represents the cooperation 

among particles and is therefore named as the social component. And c1, c2 are acceleration 

constants and inertia weight are predefined by the user and r1, r2 are the uniformly randomly 

generated number in the range of [0, 1]. 

IV. Performance Evaluation 

The effectiveness of our proposed approach is validated through extensive simulations using 

MATLAB. We aim at comparing its performances with those of Random distribution and base 

work. To study the effectiveness of three distributions, we execute our scenarios with two 
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routing protocols: LEACH and SEP. Simulation result shows enhanced performance as compare 

to previous algorithm and hence increase the lifetime of network. 

A. Simulation Environment: The simulation was implemented by using MATLAB tool. Table 

1 summarizes the simulations parameters. Moreover, we vary the number of nodes N between 50 

and 400. 

Table 1: Simulation Environment 

Parameters Values 

Area of 

network 

100x100 

No. of nodes 50 

Base station 

location 

50x50 

Network type Homogeneous  

Einit 0.1J 

Eelec 50*0.000000001nJ/bit 

Emp 0.0013*0.000000000001pJ/bit/m
2
 

Eda 5*0.000000001nJ/bit/signal 

 

B. Simulation Results: We show the thesis result in graphical representation by comparing 

between random, base and the proposed method using two routing protocols i.e. LEACH and 

SEP. 

First, we measure the number of alive nodes at the end of simulations for all scenarios. Figure 1 

shows that our proposed deployment scheme has large no. of alive nodes than random 

distributions or base work for any routing mechanism. 

     

Fig. 1 No. of Alive nodes 
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In figure 2, portrays the number of dead nodes at the end of simulations. Proposed approach also 

outperforms Random and base work by leading to a lower number of dead nodes at the end of 

simulations with any of the 2 routing protocols. 

 

     
  

Fig. 2 No. of dead nodes 

 

Figure 3 shows graphical representation of remaining energy of wireless sensor network with 

respect to round number. It is clear from given figure that energy consumed by proposed 

methodology is less as compare to other two. When WSN consume less energy during 

communication network lifetime will increase. Our proposed deployment scheme conserves 

better nodes energy than random distributions and base for any routing mechanism. 

 

 

        
  

Fig. 3 Remaining Energy w.r.t no. of rounds 

 



International Journal of Computer Application (2250-1797)  

Volume 7– No.4, July-August  2017 

128 
 

 

V. CONCLUSION  

Deployment strategy is one of the critical issues to achieve better network performances in 

wireless sensor networks. We compared, by simulations, our proposed placement schema with 

two well-known distributions: Random distribution and base work. We found out that for two 

different communication strategies, LEACH and SEP, our approach leads to reduced overall 

energy consumption. As a conclusion, either with LEACH or SEP, the proposed approach 

outperforms Random distributions and the base work in terms of energy conservation and 

network connectivity and lifetime. This is explained by the fact that proposed approach (DE-

PSO) takes into account that nodes handle different amounts of routing traffic depending on their 

geographical positions, therefore, they dissipate different amount of energy. With its adaptive 

redundancy of nodes, proposed method is capable of balancing energy consumption and 

prolonging the network lifetime, hence increasing the network resiliency. 
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