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Abstract— Wireless sensor network (WSN) is an ad-hoc 

network composed of small sensor nodes deployed in large 

numbers to sense the physical world. The major concern in 

WSN is to conserve the energy of the sensor nodes. 

Therefore, deployment of sensor nodes has serious impact on 

network lifetime. Deployment of sensor nodes can be random 

or pre-determined. Genetic algorithm is mainly used to 

enhance the lifetime optimization of the network. Genetic 

algorithm in WSN is to improve the energy dissipation among 

the sensor nodes and reduces the overall energy performance. 

In this paper we make a survey on different techniques of 

node deployment in WSN under genetic algorithm. 
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I. WIRELESS SENSOR NETWORKS 

A Wireless sensor network is composed of tens to thousands 

of sensor nodes which are densely deployed in a sensor field 

and have the capability to collect data and route data back to 

base station. WSN consists of a large number of tiny sensor 

nodes distributed over a large area with one or more powerful 

sinks or base stations collecting information from these 

sensor nodes. All sensor nodes have limited power supply and 

have the capabilities of information sensing, data processing 

and wireless communication. 

II. SENSOR NETWORK ARCHITECTURE 

Sensor network architecture is depicted in the figure 1.1. In 

the architecture SNs are grouped into clusters controlled by a 

single command node. Every cluster has a gateway node that 

manages sensors in the cluster. Clusters can be formed based 

on many criteria such as communication range, number and 

type of sensors and geographical location. Sensors receive 

commands from and send readings to its gateway node, which 

processes these readings. Gateways can track events or 

targets using readings from sensors in any clusters as deemed 

by the command node. However, sensors that belong to a 

particular cluster are only accessible via the gateway of that 

cluster. Therefore, a gateway should be able to route sensor 

data to other gateways. Gateway nodes interface the 

command node with the sensor network via long haul 

communication links.  

 
Fig. 1: Sensor Network Architecture 

A. Characteristics of WSN 

Due to a lack of infrastructure, SNs need to cooperate with 

each other so as to maintain life and secure information. 

Generally, a WSN has the following characteristics: 

1) Energy Constrained Operation 

An important bottleneck in the operation of SNs is the 

available energy. Sensors usually rely on their battery for 

power, which in many cases cannot be recharged or replaced. 

Hence, the available energy at the nodes should be considered 

as a major constraint while designing protocols as well as 

computational complexity and storage. For instance, it is 

desirable to give the user an option to trade off network 

lifetime for fault tolerance or accuracy of results. 

2) Ad hoc Deployment 

SNs are spread randomly and hence they do not fit into any 

regular topology. Once distributed, they usually do not 

require any human intervention. Hence, the setup and 

maintenance of the network should be entirely independent 

and the network should be self-reconfigurable. 

3) Dynamic Network Topology 

SNs may run out because of limited power or new nodes may 

be added to the network. Hence, the network connectivity 

changes with time, resulting in dynamically changing 

network topology. 

4) Unattended Operation 

WSNs are usually spread in a hostile environment, and 

operating in unattended mode. SNs are spread randomly and 

hence they do not fit into any regular topology. Once 

distributed, they usually do not require any human 

intervention. Hence, the setup and maintenance of the 

network should be entirely independent and the network 

should be self-reconfigurable. 

5) Infrastructure-less 

WSNs are primarily infrastructure-less. There is no central 

authority to monitor SNs. Therefore, all routing and 

maintenance algorithms need to be distributed. Sometimes 

this property becomes main drawback in operation of SN. 

Due to these property SNs needs to be self-organizing and 

self-maintaining. 

6) Shared Bandwidth 

The radio channel in a WSN is broadcast in nature and is 

shared by all the nodes within its direct transmission range. 

So, a malicious node could easily obtain access to the data 

being transmitted in the network. 

7) Large Scale of Deployment 

A WSN is a large-scale network, in which thousands of 

sensors are arbitrarily spread to track surrounding 

environment or monitor a particular object. 

III. NODE DEPLOYMENT 

A wireless sensor network is a collection of sensor nodes 

which are deployed in a given area of interest. The sensor 

nodes are equipped with battery and whose battery cannot be 

replaced after deployment, so the major concern is to 

conserve the energy of the sensor nodes. Therefore, 

deployment of sensor nodes has serious impact on network 

lifetime. The nature of deployment of sensor node depends 

on the type of sensors, application and the environment where 
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the network will operate. Deployment of sensor nodes can be 

random or pre-determined. In random deployment nodes are 

randomly deployed generally in an inaccessible terrain. In 

pre-determined deployment, the locations of the nodes are 

specified. In WSN we try to deploy a minimum no. of relay 

nodes so that between every pair of sensor nodes there is a 

connecting path and such that each hop of the path is no 

longer than the common transmission range of the nodes.  

A. Node Deployment Models 

Node deployment models are broadly classified into two 

main categories i.e. random and deterministic node 

deployment 

1) Random Node Deployment 

In random node deployment, if there are “n” sensors, then 

they all have equal probability of being located, at any point 

inside a sensor field. In random node deployment nodes are 

scattered on those locations which are uncertain. Random 

node deployment can be done just by throwing sensor nodes 

from air. As a result of this there is tremendous change in 

node density because some nodes are placed closer to each 

other and some are placed away from each other. Random 

node deployment model is preferred where the deployment 

area is inaccessible such as volcanoes, seismic zones, etc. A 

random node deployment strategy can be cost effective only 

if it provides a desired coverage i.e. uses minimum sensor 

nodes to cover an area. But generally, it doesn’t works 

properly because the probability of throwing nodes on their 

exact locations is very less therefore an alternate approach is 

required.  

2) Deterministic Node Deployment 

In deterministic node deployment the positions of nodes are 

predefined i.e. positions of the sensors are calculated before 

deployment and then the sensors are placed on their 

respective positions. The deterministic deployment is used in 

those missions where the deployment area is physically 

reachable. As compared to random deployment, deterministic 

deployment uses fewer number of sensor nodes to cover a 

given area. Therefore it is more preferable over random 

deployment. 

Genetic Algorithm a genetic algorithm is used to 

search for near optimal solutions when no deterministic 

method exists or if the deterministic method is 

computationally complex. GA is a population based 

algorithm (i.e.; it generates multiple solutions each iteration). 

The number of solutions per iteration is called population 

size. Each solution is represented as a chromosome and each 

chromosome is built up from genes. For a genetic algorithm 

of population size n, it starts with n random solutions. Then it 

chooses the best member solutions for mating to generate new 

solutions. The best generated solutions will be added to the 

next iteration while the bad solutions will be rejected. While 

the algorithm iterates its solutions, these solutions are 

improved up to a point where converge to a near optimal 

solution is achieved. Many factors should be taken into 

consideration when the genetic algorithm is used. The first 

factor is the representation of chromosome and genes because 

bad representation may result in slower convergence. 

Another important factor is the mechanism of producing new 

solutions from the old ones. The most popular mechanisms 

are crossover and mutation. The third factor is how to find a 

fitness function (i.e.; a method to evaluate the solutions) in 

order to accept or reject the solutions, and how to select the 

best members for mating. 

IV. LITERATURE SURVEY 

G. Horvat et. el. [1] examined the impact of deployment 

parameters on QoS in a Wireless Sensor Network. Quality of 

Service (QoS) maintain in large-scale Wireless Sensor 

Networks (WSNs) is becoming a hot topic in WSN area of 

research. Alternatively with the excess of nodes in a network, 

a combined intelligence approach comes into focus for 

solving different issues. Three deployment parameters: 

number of nodes, coverage areas size and transmitter power 

of a node versus QoS metrics. Three collective metrics were 

selected to study the impact on QoS: collective latency, 

collective jitter and collective packet loss probability. 

C. C. Hsiao et. el. [2] proposed two methods, path 

division and path bounding to support in sensor node 

deployment. In path division, the path is separated into some 

quasi-linear subpaths such that the subpaths can be simply 

process using path bounding mechanism. In path bounding, 

three sensor nodes are first deploy for each subpath such that 

the area separator along the subpath can be as little as 

possible. For paths with higher tortuousness, they can be first 

processed with path division mechanism to turn into 

numerous quasi-linear subpaths. Path bounding mechanisms 

can then be apply to the subpaths. 

Shuai Yu et. el. [3] proposed an Artificial Fish 

School Algorithm which is used to optimize the node 

deployment of wireless sensor network. The program of 

optimization based on artificial fish school algorithm is 

planned to solve this problem. In the recreation research, we 

use a basic road grid map, and the outcome compared with 

initial manual deployment, artificial fish school algorithm 

enhanced the nodes deployment of wireless sensor network 

for Traffic Monitoring System. 

Y. Gu et. el. [4] CHs is working to reduce energy 

cost, so as to get better their energy efficiency. A clustering 

routing algorithm based on uneven node deployment 

(CRAUND) is presented. The density of sensor nodes in 

nearer area to the sink node is larger than those in further area. 

In order that simply designing better strategies to divert 

traffic, the problem of ‘energy hole’ could be essentially 

resolved. The radical reason of energy unbalance in WSN is 

the link of data transmission between CH nodes. Inner-cluster 

node competition is introduced to optimize cluster head (CH) 

selection. 

Y. Xu et. el. [5] studied the density in monitored area 

to establish the optimal deployment of nodes by taking into 

consideration of different requirements. The model allows us 

to get the most capable density for sub-region to attain energy 

balance and extend the lifetime of network. Wireless sensor 

networks (WSNs) frequently have many to one pattern and 

dynamic monitoring requirements, leading to energy 

imbalance. Working our dynamic deployment scheme, 

energy balance can be achieved. Simulation outcome confirm 

that the dynamic placement performs better in prolonging the 

lifetime of WSNs. 

U. M. Kulkarni et. el. [6] proposed the effect of 

energy on delay and throughput with respect to different types 

of deployments like static and dynamic. The major objective 

of any application using WSN is to use less energy and 

expand the lifetime of the WSN. For any kind of network 
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communication, quality of service plays a main role. QoS can 

be either Application-Specific or Network-Specific. 

Network-specific QoS is measured with respect to different 

parameters like delay, bandwidth, and throughput. 

K. H. Lee et. el. [7] proposed the protocol of pair-

wise key establishment between sensor node. The proposed 

way increases the accessibility by clustering the network in 

three dimensional, which has lesser number of path and better 

energy than the plane allocation. The protocol of pair-wise 

key Establishment scheme using Bivariate Polynomial based 

on cluster. 

L. A. Tharakan et. el [8] measure the efficiency of a 

network usually defined about how efficient in sensing the 

given physical ambience. Energy efficient coverage of sensor 

nodes in Wireless sensor network is necessary and has lot of 

scopes in the area of research. Finding a greatest node 

deployment policy that offers high degree of coverage with 

network connectivity is quite demanding. Sensor nodes are 

generally battery operated and expected to work for a longer 

time without replacing the batteries. 

M. Sen et. el [9] proposed an algorithm for sensor 

node deployment on a 2-D obstructed Wireless Sensor 

Network (WSN). Our algorithm is based on Received Signal 

Strength Indicator (RSSI) and exploits the concept of 

frequency diversity. Start analyzing the correlation between 

the power dissipation and the RSSI received from the sensor 

nodes. Energy efficient sensor network design is forever a 

challenge to transport necessary service. 

H. Li et. el. [10] To improve the efficiency of cyber–

physical systems, based on quantum particle swarm 

optimization, a new optimization algorithm named K-means 

Multigroup Quantum Particle Swarm Optimization for 

actuator node deployment in CPS is proposed. A plurality of 

particle swarms in their development, at the same time shares 

the optimal value each other, which efficiently avoids the 

problem of local precocity. 

A. O. Laiyemo et. el. [11] proposed an iterative 

algorithm that can be used to efficiently choose the 

appropriate number of MRNs and receive antennas in relation 

to the throughput performance and capital expenses. Current 

trends illustrate that mobile users accessing the wireless 

communication network from public transportation vehicles 

such as the high speed train are on the increase. To serve on-

board users effectively, the use of a two-hop communication 

link is a promising solution. 

L. Wang et. el. [12] formulates the deployment 

model of sensor nodes for target detection and location in a 

horizontal plane of a building and introduces a purpose 

function with two constraints for the optimization problem. 

The difficulty is transformed into an unconstraint function by 

using penalty functions. The function acts as a fitness 

function in the better adaptive binary particle swarm 

optimization algorithm. 

B. Yu et.el. [13] proposed a new algorithm to 

support in the placement of nodes for a WSN who monitors 

an underground tunnel infrastructure. To recover WSN’s 

nodes utilization rate, we defines a minimization problem of 

distances between two relay nodes, which are used in a multi-

hop WSN for tunnel monitoring. We find a relationship 

between self-organized neighbor clusters which are 

composed of a multi-hop route to gather monitoring data. The 

relationship leads to a multi-objective optimization problem. 

H. P. Gupta et. el. [14] studied k-coverage in m-

connected wireless networks that uses deterministic 

deployment of nodes. Determine the optimal pattern and 

optimal distance, and location of the nodes for the desired 

coverage and connectivity. The mathematical, simulation, 

and prototype results strength have validated the analysis and 

established the impact of k, m, coverage range, 

communication range, and area of the FoI on the number of 

nodes, optimal distance, and optimal pattern. 

C. Sugimoto et. el. [15] a new immune node 

deployment algorithm for mobile wireless sensor network has 

been presented to improve the network coverage. The 

immune algorithm is used to reorganize the mobile sensor 

nodes after the initial configuration based on maximization of 

the coverage area and minimization of the affecting dissolute 

energy. A Wireless Sensor Network (WSN) consists of 

spatially dispersed autonomous sensors with sensing, 

calculation and wireless communication capabilities. 

A. Rakavi et. el. [16] The proposed method has 

comparatively better coverage performance with simple 

implementation and stumpy computational cost. To find the 

exact location of mobile node, only environmental 

information and preliminary conditions are necessary for 

proposed method. The proposed grid deployment can attain 

good coverage when compare to existing method. The 

reporting of sensing field is one among many notable phases 

at the designing of Wireless Sensor Networks (WSN). 

P. Sun et. el. [17] to minimize the installation cost of 

relay nodes for fault tolerant hierarchical networks planning, 

we proposed a genetic simulated annealing hybrid algorithm. 

The algorithm determines the number of relay nodes, along 

with their locations, so that each sensor node can be enclosed 

by at least two relay nodes, and the network of relay nodes is 

2-connected. With the expansion of wireless sensor networks, 

low-cost and high-reliability industrial wireless sensor 

networks turn out to be feasible. 

V. CONCLUSION 

In this paper the complete process of wireless sensor network 

about the deployment are summarized and analyzed. In the 

light of information collection system the preliminary 

modeling method has been summarized. The main objective 

of this paper is to review the techniques that can maximize 

the coverage and removes the overlapping area between 

nodes. 
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