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Abstract 

 In wireless Sensor Networks (WSN), sensor node deployment is vital for maximizing the 

coverage and detection chances. However the existing optimization solution suffers from 

restricted energy garage, node demise, and elevated network visitors and so on. To clear up 

those troubles, we advocate a multi-objective PSO and fuzzy based optimization model for 

sensor node deployment. The objectives considered in the paper include maximizing 

community coverage, connectivity and community lifetime. A fuzzy rule is built with the enter 

parameters such as node degree, hyperlink pleasant and residual energy. Relying upon the 

outcome of the fuzzy good judgment, the nodes are classified into right, normal and terrible. 

After the initial deployment of right nodes, the multi-goal particle swarm optimization (PSO) 

based technique is applied for the deployment of different nodes. Maintaining the coolest 

nodes because the reference factors, PSO new release is executed such that each terrible and 

normal node is attached to at least one excellent node. As a result from our simulation results 

we display that the fuzzy logic and the optimization technique affords green and accurate 

selections for node deployment. 
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INTRODUCTION 

Wireless sensor networks (WSNs) are 

networks of distributed self sustaining 

nodes which could feel or display physical 

or environmental conditions cooperatively 

[1]. Every sensor node includes one or 

more sensors, a radio transceiver, a 

microcontroller and an energy source. due 

to its potential packages in many areas 

starting from environmental statement, 

natural habitat tracking, medical, industry 

and navy packages, WSN has attracted 

numerous studies pursuits in current years 

[2]. The sensor network, which is 

fashioned with more than one cellular 

sensor nodes, should have both exploring 

and exploiting abilities. The exploration 

capability approach that the cell sensor 

nodes ought to cover the whole tracking 

environment. The exploiting capability 

means that the cell sensor nodes need to 

get together round certain vicinity where 

focused tracking is needed. with the 

intention to maximize the each talents of 

sensor networks, a singular deployment 

method ought to be furnished [3]. The 

deployment of mobile sensor nodes within 

the place of interest (ROI) where thrilling 

occasions would possibly manifest and the 

corresponding detection mechanism is 

needed, is considered one of the key 

problems on this region. Earlier than a 

sensor can offer useful information to the 

device, it should be deployed in a area this 

is contextually suitable. top of the line 

placement of sensors results in the 

maximum viable utilization of the 

available sensors [4]. Sensor deployment 

strategies play a very essential function in 

presenting better QoS, which relates to the 

problem of the way nicely each factor 

inside the sensing area, is covered [5]. The 

most effective technique of sensor 

deployment is to location sensors in one of 
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this manner that the maximal community 

coverage is completed [6]. An green 

deployment of sensor nodes will lessen the 

construction and communication cost of 

the network and improve the aid 

management [7] The deployment 

technique is carried out in keeping with 

best one or  constraints: i) deployment 

value (range of sensors), ii) event detection 

chance, iii) connectivity, and iv) electricity 

consumption (lifetime).[8] 

 

ASSOCIATED WORKS 

Ganesh Kumar Venayagamoorthy[1] have 

presented Bioinspired algorithms PSO and 

BFA for segmentation of terrain photos for 

self reliant deployment of WSN nodes 

from a UAV and for localization of the 

deployed nodes in a dispensed and 

iterative fashion. Picture segmentation for 

independent deployment and distributed 

localization are formulated as 

multidimensional optimization troubles, 

and PSO and BFA are used as 

optimization device. Hyungmin Park et al 

[3] have proposed swarm intelligence 

based sensor community deployment 

approach. To make a reference point for 

each sensor node, fuzzy necessary is 

utilized as a multi-criteria choice making 

manner. 3 standards, which include sensor 

price, crowdedness and self belief, are 

used for partial evaluation and the diploma 

of consideration for each criterion is 

represented with the aid of fuzzy measure. 

International assessment by fuzzy 

imperative determines the excellent 

function for every sensor node 

independently. NikithaKukunuru et al [6] 

have presented a particle swarm set of 

rules to locate the most fulfilling positions 

of the sensors to determine the exceptional 

insurance. This set of rules is an 

optimization method which belongs to the 

fertile paradigm of swarm intelligence. it is 

a spinoff loose and is a totally green global 

search set of rules with few algorithm 

parameters. Here, consequences are 

presented which suggests that, PSO has 

accurate impact in fixing insurance hassle. 

Wen-Hwa Liao et al [7] have provided a 

sensor deployment scheme primarily based 

on glowworm swarm optimization (GSO) 

to decorate the insurance after an initial 

random deployment of the sensors. each 

sensor node is considered as character 

glowworms emitting a luminant substance 

referred to as luciferin and the intensity of 

the luciferin is depending on the gap 

between the sensor node and its 

neighboring sensors. A sensor node is 

attracted towards its neighbors having 

lower depth of luciferin and makes a 

decision to move towards one among 

them. on this way, the insurance of the 

sensing subject is maximized as the sensor 

nodes have a tendency to flow towards the 

area having lower sensor density. 

NadjibAitsaadi et al [8] have proposed a 

brand new deployment set of rules named 

MODA. it will likely be based on 

evolutionary and community search set of 

rules. The goal of our approach is to 

reduce the deployment value, to fulfill the 

requested high-quality of tracking, to 

guarantee the network connectivity, and to 

maximize the community lifetime. 

RoghayehSoleimanzadeh et al [10] have 

proposed three PSO based totally 

algorithms for improving the performance 

of dynamic deployment. within the 

PSOLA algorithm, by way of using los 

angels, the speed of particles is corrected 

by means of the usage of the present 

understanding with the less number of 

repetitions. inside the improved PSO-los 

angels set of rules, allocation of gaining 

knowledge of automata to every of the 

debris reasons every particle to make 

choices for figuring out the kind of its 

motion without thinking about the motion 

of other particles and through the use of 

the result of its present day movement 

inside the surroundings. 
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IDENTITY AND PROPOSED 

SOLUTION 

Existing multi-objective optimization 

answers for sensor node deployment use 

the objective features for maximizing the 

coverage and detection probabilities. But 

determining a mixed objective feature 

considering these types of targets for 

localization will be tough and no longer 

accurate. On this proposal, we recommend 

to expand a multi-objective PSO and 

Fuzzy primarily based optimization model 

for sensor node deployment. the 

subsequent targets are considered for each 

sensor: 

1) To maximize network insurance 

2) To maximize connectivity 

3) To maximize community lifetime 

Initially for each sensor, the node degree, 

link exceptional, residual strength and 

visitors fee are predicted with a view to 

ensure the coverage, connectivity and 

network lifetime, respectively. Those 

parameters are then passed directly to a 

Fuzzy logic Engine to shape the fuzzy 

guidelines. Based at the final results of the 

bushy regulations, the nodes are classified 

into 3 ranges specifically correct, ordinary 

and terrible. Then multi-goal PSO based 

optimization method is applied for 

ordinary and horrific type of nodes to 

refine the above objectives keeping the 

level1 (desirable) nodes as reference 

factors. So at the stop of the PSO new 

release system, every terrible and regular 

stage node is attached to at the least one 

correct node. since fuzzy logic is used for 

choice making, the accuracy of the 

objective features is excessive. 

 

CATEGORIZATION OF NODES USING 

FUZZY GOOD JUDGMENT 

FUZZIFICATION 

In this work, the fuzzy if-then rules recall 

the parameters: Node degree, hyperlink 

nice, Residual power and visitors load so 

that it will categorize the nodes for 

deployment. The resulting opportunities 

are properly (G), normal (N) and 

awful(B). The choice criterion is such that 

a node must have better node diploma, 

higher hyperlink excellent and better 

residual strength. The final selection is 

made on the premise of the output of the 

intersection of the corresponding 

individuals of the bushy units of the three 

parameters. On the way to set up the 

sensor nodes correctly we have to 

maximize the node degree, hyperlink nice 

and the residual strength. 

 

DEFUZZIFICATION 

In this technique the output is given as a 

crispy cost. This price depends upon the 

output club function of the middle of 

gravity. 

…………………………….1 

 

DEPLOYMENT OF SENSOR NODES 

USING PSO  

The multi-objective PSO based absolutely 

streamlining technique is actualized for 

ordinary and horrendous sort of hubs. 

Every one of the hubs is instated 

haphazardly. The speed and places of the 

hubs are refreshed. Ideal here the best hubs 

are kept as reference variables. The 

reference point's positions are resolved 

with the end goal that the separation 

between the ordinary or horrendous hub to 

the RN is least and the space among the 

base station and the RN is most. 

 

SIMULATION RESULTS 

SIMULATION PARAMETERS 

We use a bounded vicinity of 500 x 500 

square m, in which we location nodes the 

use of a uniform distribution. The number 

of nodes is varied as 50, 100,a hundred 

and fifty and 250. We assign the electricity 

ranges of the nodes such that the 

transmission variety of the nodes varies 

from 250 meters to 400meters. In our 

simulation, the channel capacity of mobile 
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hosts is ready to the identical fee: 2 Mbps. 

We use the dispensed coordination feature 

(DCF) of IEEE 802.11 for wi-fi LANs as 

the MAC layer protocol. The simulated 

site visitors are consistent Bit price (CBR).  

We compare the performance of our 

proposed PSO-fuzzy primarily based 

approach with the PSO technique [11]. We 

compare the overall performance of packet 

shipping ratio, common stop-to-cease 

postpone, average strength intake and 

estimation error. 

 

PRIMARILY BASED ON NODES 

In our preliminary test we range the 

variety of nodes as 50, onehundred, a 

hundred and fifty and 2 hundred with 

transmission range 250m.

 

 
 

PRIMARILY BASED ON TIME 

 In our 2d experiment we vary the simulation time as 10, 15, 20 and 25 sec. 
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CONCLUSION 

In this paper, we have proposed a multi-

goal PSO and fuzzy based optimization 

model for sensor node deployment. The 

targets considered in the paper encompass 

maximizing network insurance, 

connectivity and network lifetime. Initially 

for every sensor, the node diploma, link 

nice and residual power is estimated in 

order to make certain the coverage, 

connectivity and network lifetime 

respectively. Depending upon the high and 

low values of node degree, link great and 

residual power, the node is classified as 

good, terrible and ordinary nodes. 

the good nodes are taken as reference 

nodes. The reference factor’s positions are 

determined such that the distance among 

the normal or bad node to the RN is 

minimum and the gap between the bottom 

station and the RN is most. The fitness 

function is derived the usage of the longer 

and shorter distances. PSO new release is 

completed such that every terrible and 

normal node is attached to 1 good node. 

Hence from our simulation consequences 

we've got proved that the fuzzy common 

sense and the optimization approach 

presents green packet transport ratio with 

reduce put off, strength intake. 

Additionally it has been shown that the 

method provides efficient and accurate 

choices for node deployment with low 

estimation mistakes. 
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