
IJRIT International Journal of Research in Information Technology, Volume 2, Issue 6, June 2014, Pg: 582-589 

 

Gursharan kaur,IJRIT  582 

 

International Journal of Research in Information Technology (IJRIT) 

www.ijrit.comwww.ijrit.comwww.ijrit.comwww.ijrit.com                                                                                                                                                                                                        ISSN 2001-5569 

Efficient Node Placement for Maximum Coverage in 
Homogeneous Wireless Sensor Network Using Genetic 

Algorithm       

Gursharan kaur1, Amandeep Kaur Virk2, 

1Student, Computer Science and Engineering, SGGS World University 
Fatehgarh sahib, Punjab, India 

gursharanbrar28@gmail.com 
 

2Asst. Prof., Computer Science and Engineering, SGGS World University 
Fatehgarh sahib, Punjab, India 

anu_virk10@yahoo.co.in 

 

Abstract 
 
Wireless Sensor networks (WSNs) are usually self-organized ad-hoc network that have been widely studied and 
useful in many applications such as monitoring environment, embedded system etc. Coverage is still an important 
and fundamental issue in wireless sensor networks, Coverage reviews mainly how well a sensor network is 
monitored or tracked by sensor. For achieving optimal coverage, an efficient algorithm named as Genetic Algorithm 
(GA) is proposed. The solution for the coverage problem lies in how the homogeneous sensors are positioned with 
respect to each other. The Proposed GA determines the minimum number and best locations of the mobile nodes and 
it gives no intersection of homogeneous sensors range and maximizes the total area covered by sensors. 
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1. Introduction 

 
Wireless Sensor Networks (WSNs) are special type of ad-hoc network that consist of number of sensor nodes 
equipped with a sensor unit, wireless communication unit, a battery power unit and programmable embedded 
processor. Wireless Sensor Networks have a wide range of applications in  Military, Environment and Scientific 
applications such as vehicle tracking, Habitat monitoring, Earthquake observation and Health monitoring [1]. In so 
many applications, number of sensor nodes densely deployed randomly, either very close to or inside a phenomenon 
to be observed. So, the sensing areas of different nodes may be partially overlapped. Therefore for providing 
monitoring capability it is important to select the nodes so that the monitored area is covered as much as possible 
[6]. The deployment of sensor is expository issue because it affects the cost and detection capability of a wireless 
sensor network. A good sensor deployment should consider both coverage and connectivity. Random deployments 
of sensor nodes are usually dense deployments as well since it is necessary to deploy additional sensors in order to 
achieve coverage if the sensor nodes are stationary [10]. In this research coverage problem is overcome, which is 
caused by limited sensing range and number of sensors [5].  

The Rest of this paper is organized as follows. Section 2 will discuss about related work. Section 3 will discusses the 
proposed algorithm “Genetic algorithm”. Section 4 presents the experiments and results, and section 5 concludes the 
paper. 
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2. Related Work 
 

Ab Aziz nor Azlina Bt. in 2007 studied Particle Swarm Optimization (PSO) and Voronoi Diagram for WSNs 
Coverage Optimization. Combination of PSO with voronoi Diagram can be used to optimize the coverage problem 
in WSN. PSO algorithm works well when the number of sensors is high [5]. Norman Jasmine in 2011 Studied 
Connectivity and Coverage in Hybrid WSNs using Dynamic Random Geometric Graph Model [7]. ALLAI Said 
BEN et al. in 2012 studied Coverage and Connectivity Preserving Routing Protocol (CCPRP) for heterogeneous 
WSNs.  The CCPRP protocol, the residual energy of node, its contribution to network coverage and its distance to 
the optimal location of gateways is incorporated into the cluster head selection algorithm. The proposed CCPRP 
protocol can be adopted without knowing the exact location of the sensor nodes. Such an issue is left to research [2]. 
Zhou Yuan et al. in 2013 studied Sensor-assisted Coverage Self-Optimization for WLAN. According to author 
coverage is most fundamental issue in WSNs deployment. The mostly occurring problems are holes and interference 
[8]. Syan Sandeep Singh et al. in 2013 studied coverage area fundamental issue in wireless sensor networks. 
Deployment algorithm was used. The main objective of the algorithm is to remove intersection of range of 
homogeneous sensors and get maximum area coverage. Experimental results show that after final deployment 
intersection between the homogeneous sensors has been removed and area under surveillance (area covered) has 
increased [9]. Mahboubi Hamid in 2013 studied Distributed Coverage Optimization in a Network of Static and 
Mobile Sensors. According to the proposed algorithms, each mobile sensor assigns a proper weight to every point in 
the field, based on the information it receives from static sensors. The mobile sensors then move iteratively to proper 
locations out of the covered area of static sensors, in such a way that coverage holes of the network are reduced [11]. 
 
 

3. Proposed Algorithm 
 

The objective of this paper is developed such an algorithm that can remove intersection form the homogeneous 
sensing nodes and covers the maximum area. Sensing nodes are firstly deployed using the initial possible co-
ordinates locations provided and then new final locations are generated using the final co-ordinates to remove 
intersection and get maximum area coverage.   

 
3.1 Genetic Algorithm:  
 
Genetic algorithms (GAs) were developed by Holland and his students and colleagues at the University of Michigan 
in the 1960s and the 1970s. Holland's 1975 book “Adaptation in Natural and Artificial Systems” presented the 
genetic algorithm as an abstraction of biological evolution and gave a theoretical framework for adaptation under the 
GA. Holland's. On the basis of natural selection chromosomes moves from one population to a new population 
together with the genetics−inspired operators of crossover, mutation, and inversion. In the computer science field 
of artificial intelligence Genetic Algorithms (GAs) are adaptive heuristic search algorithm based on the evolutionary 
ideas of natural selection and genetics. Algorithm is started with a set of solutions (represented by chromosomes) 
called population. Solutions are taken from one population and are used to form a new population. This procedure is 
based on a hope, that the new population will be better than the old one. Solutions are selected on the basis of their 
fitness - the more suitable they are the more chances they have to reproduce. This is repeated until some condition 
(for example number of populations or improvement of the best solution) is satisfied. New generations of solutions 
are produced containing average more good genes than a solution in a previous generation. Each successive 
generation will contain more good `partial solutions' than previous generations [4]. 
 
3.2 Basic Genetic Algorithm 

 
[Start] Generate random population by taking N chromosomes  
[Fitness] In the population check the fitness f(x) of each chromosome x  
[New population] Repeat the steps and generate new population until it’s complete 
[Selection] Chromosomes having higher Fitness function will be chosen from the population. 
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[Crossover] Crossover the parents and generate a new offspring by using crossover probability. [Mutation] New 
offspring at each locus is mutated by using mutation probability. [Accepting] locate new offspring in a new 
population. 
[Replace] For a further run of algorithm use new generated population 
[Test] If the end condition is satisfied, stop, and return the best solution in current population. 
[Loop] Go to step first [3]. 
 

3.3 Operators of Genetic Algorithm: 
 

1. Fitness:  A fitness function is a particular type of objective function that is used to summarize, as a 
single figure of merit, how close a given design solution is to achieving the set aims. There are two main 
classes of fitness functions exist: one where the fitness function does not change, one where the fitness 
function is mutable. 

2. Crossover: Crossover is a genetic operator used to vary the programming of a chromosome 
or chromosomes from one generation to the next. It is analogous to reproduction and biological crossover, 
upon which genetic algorithms are based. 
Crossover Techniques:  

a. One Point Crossover 
b. Two point crossover 
c. Three point crossover 
d. Arithmetic crossover 
e. Uniform Crossover  
f. Cut and Slice 
g. Heuristic Crossover etc. 

3. Mutation: Mutation is a genetic operator used to maintain genetic diversity from one generation of a 
population of genetic algorithm chromosomes to the next. It is homologous to biological mutation. 
Mutation changes one or more gene values in a chromosome from its initial state. In mutation, the new 
solution may change completely from the previous solution. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 1.1 Flow Chart of Genetic Algorithm 
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4. EXPERIMENT AND RESULTS 

For experiment purpose we have used four homogeneous sensors and MATLAB (version 7.11) at the back 
end. Homogeneous Sensor nodes are deployed on the basis of their initial possible positions or initial co-
ordinates provided, Intersection exists between the range of the sensor nodes and so many sensors got 
wasted because the sensing nodes senses a limited area. So, Intersection has to be removed and the given 
sensor can sense large area. In the below given figures, Fig. 1.2-1.5 show the four possible locations of four 
sensors in the given area. In fig. 1.2 table (Possible location1) first giving the x and y co-ordinate and range 
of all the sensors. Due to homogeneous sensors the range of sensors is same and deployment figure shows 
the location of sensors in the area and so on. 

 

 

Fig. 1.2 Initial First Possible co-ordinates and Initial First possible deployment 

 

Fig. 1.3 Initial Second Possible co-ordinates and Initial Second possible deployment 
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Fig. 1.4 Initial Third Possible co-ordinates and Initial Third possible deployment 

 

Fig. 1.5 Initial Fourth Possible co-ordinates and Initial Fourth possible deployment 

 

As, we see that given four possible locations of sensors. The below given Fig.1.6 show the area of sensor i.e. the 
total given area, intersection area i.e. intersection between sensors and area without intersection i.e. area covered by 
sensors in the given total area. 
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Fig. 1.6 Area covered after initial possible Deployment 

The above given fig. shows that there exists lot of intersection, so we use Genetic algorithm for removing 
intersection. GA provides us two optimal solutions given below. In fig. 1.7-1.9 show final co-ordinates x and y 
positions and deployment figure gives the positions of sensors in the given area. Fig. 1.8-1.10 the table shows the 
total area covered and 0 or no intersection between sensors. 
 

  

 

Fig. 1.7 Final First co-ordinates and Final deployment 

 

Fig 1.8 Area covered after final deployment 
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Fig. 1.9 Final Second co-ordinates and Final deployment 

 

 

 

Fig. 1.10 Area covered after final deployment 

The above given two Figures shows the final locations of sensors after using Genetic Algorithm. Now there exists 
no intersection between the sensor nodes. Genetic algorithms place the sensor nodes on their best positions. So that 
there is no wastage of sensors and area covered by the sensors is maximum. 

5. Conclusion 
 
In this Paper, we discuss about the problems caused in area coverage and propose an algorithm to tackle these 
problems. Genetic algorithm helps place the sensors on their best positions to cover the maximum area. 
Homogeneous nodes are used in the sensing area. The experiments and results show that Genetic Algorithm is an 
efficient algorithm for removing the intersection between the nodes. The results show that genetic algorithm can 
maximize the area coverage of the sensing field by placing the nodes on their best positions. In future we may use 
Particle Swarm optimization (PSO) algorithm. 
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