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ABSTRACT— Grouping of sensor nodes into clusters 

overcomes the drawbacks found in Multi-Hop 

transmission, thus helps to reduce consumption of energy 

and improves the network lifetime.  In clustering, groups 

are formed and each group has one leader called Cluster 

Heads (CHs).CHs performs the task of data fusion and 

aggregation, thus improves energy consumption. PSO is 

bio-inspired algorithm which is basically used for 

optimization problems also to solve the hot-spot problem. 

In this particular technique the routing and clustering 

both algorithms are used .Based on Clustering and routing 

algorithm, the network will be more stable and efficient.  
Keywords—Cluster head, PSO (Particle Swarm 

Optimization),Routing,Clustering. 

 

I. INTRODUCTION 

In the wireless sensor network, the sensor nodes are randomly 

deployed in the environment like civilian and military 

applications. Sensor nodes have limited battery life and cannot 

survive for longer time which is the main drawback of energy 

saving and this parameter is necessary for the enhancement of 

network. In wireless sensor network, the main components of 

sensors are their sensing unit, processing unit, communication 

unit and a power unit. In the sensing component, it senses the 

parameters and produces its analog signals. The task of 

processing unit is to process the signal and to control the 

sensor node. On the other hand, the communication 

component is used to send and receive[1,2,3] the required data 

over several communication channels via short range radio. 

The power component consists of battery and positioning 

system of sensors.  

Basically in the environment of wireless sensor network[4,5,6] 

sensor nodes are randomly deployed and one base station 

which is also called sink is situated in the region of 

examination. All the nodes send their data to the base station 

by using single hop communication and multi hop 

communication. Base station is also act as a gateway to 

internet i.e. gathering of data and transmission of information 

to client with the help of internet is finished by sink. For the 

communication process, two communication approaches are 

used like inter-cluster communication and intra-cluster 

communication. Intra means within and inter communication 

means outside. 

 

 

 
Fig.1. Wireless sensor network  

 

II. LITERATURE REVIEW 

Md Azharuddin et.al In this paper, we propose a PSO-based 

scheme to solve hot spot problem caused by multi-hop 

communication in a cluster-based wireless sensor network. 

The scheme consists of routing and clustering algorithms 

which are shown to be energy efficient. In the routing phase, 

traffic load over the cluster heads (CHs) is distributed, 

whereas in the clustering phase, we take care of all the CHs 

whose energy is exhausted fast by assigning lesser number of 

sensor nodes. In this unequal clustering and distribution of 

data forwarding load of CH nearby BS to address the hot spot 

problem. This technique extend network life time by removing 

the traffic load of the gateway. Its performed a extensive 

simulation result are compared with the existing algorithms 

namely PSOK, GARA. 

 

S.D. Chavan et.al In this paper we discuss specifically 

collective behavior of decentralized, self-organized systems 

interacting with environment and each other which is known 

as swarm intelligence. Swarm intelligence is the discipline that 

deals with natural and artificial systems. Examples of systems 

studied by swarm intelligence are schools of fish, flocks of 

birds, herds of land animals. Particle Swarm Optimization 
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(PSO) are the most popular examples of swarm intelligence. 

The focus of Basic Particle Swarm Optimization can be either 

on convergence or diversity at any iteration. In diversity, 

particles are scattered, searching a large area and in case of 

convergence its meaning is that all particles are searching a 

small area, and all particles are close to each other. The best 

way is to focus on diversity in initial iterations and at later 

iterations concentration should be on convergence for best 

results.  

Ankita Golchha et al. The non-dominated sorting genetics 

algorithm are multi objective evolutionary algorithms. to solve 

the Multi-Objective Optimization (MOO) problems.The Non-

dominated Sorting Genetic Algorithm NSGA II uses a faster 

sorting procedure, an elitism preserving approach and a 

parameter less niching operator. In the NSGA II use the 

Crowded distance sorting.To get an estimation of the density 

of solutions close to a particular solution i in the  population, 

we take the average of the two solutions on the either side of 

solution i along each of the objective. This quantity di is the 

Crowding Distance. 

III.   PSO 

Particle Swarm Optimization (PSO) is a population based 

optimization technique developed by Dr. Eberhart and Dr. 

Kennedy  in 1995. It is inspired by social behaviour of bird 

flocking or fish schooling. Let us consider a case: set of birds 

are searching for food randomly in an area and that area has 

only one piece of food being searched. The birds do not know 

the location of food and only knows the distance of food from 

them. So during this case the simplest technique to get food is 

to go after the bird, which is nearer to food. PSO[7,8,9] 

learned from the scenario and used it to solve the optimization 

problems. In PSO, each single solution is a "bird" in the search 

space. We call it "particle". All of particles have fitness values 

which are evaluated by the fitness function to be optimized, 

and have velocities which direct the flying of the particles. 

The particles fly through the problem space by following the 

current optimum particles. PSO[] is initialized with a group of 

random particles (solutions) and then searches for optima by 

updating generations. In every iteration, each particle is 

updated by following two "best" values. The first one is the 

best solution (fitness) it has achieved so far. (The fitness value 

is also stored.) This value is called pbest. Another "best" value 

that is tracked by the particle swarm optimizer is the best 

value, obtained so far by any particle in the population. This 

best value is a global best and called gbest. When a particle 

takes part of the population as its topological 

[10,11,12]neighbors, the best value is a local best and is called 

lbest. 

After finding the two best values, the particle updates its 

velocity and positions with following equation (a) and (b). 

 

v[] = v[] + c1 * rand() * (pbest[] - present[]) + c2 * rand() * 

(gbest[] -present[])   

 

present[] = persent[] + v[]      

 

v[] is the particle velocity, persent[] is the current particle 

(solution). pbest[] and gbest[] are defined as stated before. 

rand () is a random number between (0,1). c1, c2 are learning 

factors, usually c1 = c2 = 2.  

IV. SIMULATION 

In this simulation environment, the 500 sensor nodes are 

deployed in the area of (500,500). The MATLAB simulator is 

used for the given experiment. The parameters[7] are listed 

below in the given table. The metrics used for the simulation 

are:- 

 Standard Deviation 

 Number of alive nodes 

 Number of packets send to base station 

 Energy Consumption 

 

Table1:- Simulation Parameters 

 

Parameters Value 

Area(x,y)         500*500 

Base Station(x,y) 500,250 

Number of nodes 100 

Probability 0.2 

Initial Energy 2.0J 

Transmitter Energy 50 nJ/bit 

Receiver Energy 50nJ/bit 

Free space 

Energy(amplifier) 

1.0nJ/bit/m^2 

Multipath Energy 0.0013nJ/bit/m^2 

This is the simulation environment of wsn in which 500 nodes 

are deployed. 

 

http://www.engr.iupui.edu/~eberhart
http://www.particleswarm.net/JK/
http://www.particleswarm.net/JK/
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Fig.2. Square region of 500*500  having 500  nodes 

Standard Deviation:- Fig.3 is showing the remaining energy 

.X-axis is representing the number of  rounds and Y-axis is 

representing the SD. In this the starting the round the SD is 

small up then the round is near 2000 is SD Remaining energy 

is  higher and then constant.  

 

Fig 3.  Standard deviation Vs Rounds 

 

Alive Nodes:- Fig.5.2 is showing the remaining energy .X-

axis is representing the number of rounds and Y-axis is 

representing the Nodes. In this case the rounds are increasing 

then the nodes are decreasing and last the 2000 rounds are 

complete then the nodes are zero.  

 

 
Fig 4.  Alive nodes Vs Rounds 

 

Packets Send to base station:- 

This is the graph of Packet send to base station after 

simulation. This graph shows the total number of packets send 

to the base station by the sensor nodes. At the round of 4000, 

the total number of packets send to base station is 6.2*10
4
 . 

 

 
Fig 5. packet send to BS Vs Rounds 

 

Energy Consumption:- 

 

Fig.5.4 is showing the remaining energy .X-axis is 

representing the number of  rounds and Y-axis is representing 

the energy remain. From this figure, Observe that the 1900 

rounds energy is 1000 and the next rounds energy will be 

constant. 
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Fig 6. Energy Consumption Vs Rounds 

VI.   CONCLUSION 

 In this paper, we have studied the Non-dominated Sorting 

Genetic Algorithm is a Multiple Objective Optimization 

(MOO) algorithm and is an instance of an Evolutionary 

Algorithm from the field of Evolutionary Computation and 

PSO algorithm which is best for solving the path problem. The 

parameters can be chosen self-adaptively in PSO which 

enhances the performance of network. But this work has not 

taken into account the utilization of 3D WSNs, which are 

becoming major area of research in these days. Therefore in 

near future work we will extend the planned technique for 3D 

WSNs environment.  
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