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ABSTRACT 
This paper are present a wireless sensor 

network using PSO technique. Wireless sensor 

network (WSN) is used in many of application 

for instrumentation, diagnostics and control. 

Reliable and continuous operation of wireless 

sensor network is challenging task due to 

increasing no. of nodes and limited power. 

The optimization of physical layer parameter 

such that the modulation technique, operating 

frequency, transmission power , hop distance 

and antenna design are play very important 

role in performance improvement of WSN.  

Particle Swarm Optimization (PSO) is 

intelligent approach that can be applied for 

finding fast and efficient solutions of such 

problems.  

KeywordsWSN, PSO, energy detection, etc. 

 

1. INTRODUCTION 

A wireless sensor network in its simplest form 

can be defined as a network of devices 

(possibly low-size and less complex) which 

are denoted as nodes that can sense the 

environment and communicate the 

information gathered from the monitored field 

through link or wireless channel. The data is 

forwarded, possibly via multiple hops 

relaying, to a sink that can use it locally, or 

connected to other networks. The idea of 

development of wireless sensor networks was 

initially motivated by military applications. 

Wireless sensor network (WSN) provides a 

reliable, low maintenance, low power method 

for making measurements in applications for 

WSN where cabled sensors are impractical or 

otherwise undesirable. So a WSN is a large 

network of resource constrained nodes with 

multiple preset functions, such as sensing and 

processing, to fulfill different application 

objectives. The wireless sensor networks are 

interesting network to study due to the fact 

that large number of applications wireless 

network are being developed using these 

networks.  A wireless sensor network of the 

type investigated here refers to a collection of 

sensors, and nodes that are linked by a 

medium which is wireless in nature. The 

connections among nodes may be formed 

using such media as infrared devices or radios. 

Wireless sensor networks will be used for such 

tasks as widespread environmental sampling, 

surveillance, security and health monitoring. 

They can be used in almost any environment 

system, even those where wired connections 

are not possible, where the terrain is 

inhospitable, where physical placement is 

difficult.  

Wireless sensor networks (WSN) are 

quite challenging networks as resources are 

limited and different wireless network 

topologies is possible.  

 
Fig: 1 Wireless sensor Network 
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One of the main critical issues in wireless 

sensor network (WSN) is optimization of 

communication cost and overhead scheme. 

Large efforts are being made to optimize or 

minimize the overheads communications. Due 

to dynamic nature of wireless sensor networks 

e,g in  environment monitoring application 

and in military surveillance scheme, resource 

optimization is very important. Establishing a 

secure communication link in a WSN is a 

challenging task due to resource limitation and 

wireless nature of transmission system.              

Particle swarm optimization is a swarm 

intelligence based optimization method. For 

example, ease of implementation on software 

or hardware, high-quality solutions because of 

its ability to escape from local optima and 

quick convergence. Since of its effectiveness 

in solving NP-hard problems, PSO has been 

adopted to optimize the Caster Heads election 

by several centralized clustering protocols. In 

clustering is a repeated process; therefore, the 

simpler the optimization technique, the better 

the network efficiency. This is another reason 

PSO is a popular choice for WSN clustering. 

2. Related work 

Wei Qu [1], study in this paper, energy-

efficient routing control strategy based on 

genetic optimization technique in wireless 

sensor networks (WSN) is proposed for 

solving the problem of selecting optimal 

routing set of nodes for wireless sensor 

networks with high density. Our strategy 

adopted the elitist operate to recover the speed 

of optimization process; It introduced the idea 

of taboo and designed the system of using 

chromosome template as taboo object and 

establish searching neighborhood base on the 

template to achieve the effective local search 

process, in which can improve the ability of 

global optimization scheme. Simulation and 

analysis showed that premature convergence 

of GA can be inhibited effectively and global 

optimization can be accessed in a greater 

degree, energy consumption of nodes was 

reduced and the lifetime of network was 

prolonged effectively.  

Consider the energy consuming of each node 

and the total energy consuming of network as 

the optimization targets to study the issue of 

energy-efficient routing control in wireless 

sensor networks with density nodes, and 

proposed the energy-efficient routing control 

strategy based on genetic algorithm and hybrid 

optimization. Simulation and theoretical 

investigation showed that the cracking 

introducing and elite operation optimized 

algorithm the quality of population and 

improved the speed of optimization.  

Sunil R. Gupta [3], in a WSN, many 

researchers proved that the clustering scheme 

improves the longevity of the network holes. 

The load of handling traffic increasing on the   

nodes which are closer to the sink or the base 

station (BS), as it has to carry others traffic 

along with its own towards the base station 

and depletes more energy which causes 

network holes technique. The power 

transmitted by the nodes could be controllable 

and each sensor can transmit directly to the BS 

but the farthest nodes consume more power 

and die earlier. The develop an efficient 

clustering method in which cluster heads are 

formed and are supposed to send the data to 

the base station (BS) and the role of cluster 

heads (CH) is changed in each turning round. 

The finalization of the cluster heads is based 

on the energy distribution and its selection 

procedure is optimized using GA. The results 

show that with this approach the stable 

operative period increases and is compared 

through probabilistic and EC algorithm. The 

result shows that our approach achieves a 

greater value for network lifetime, and 

network throughput and also analyzed that the 

delay in packet delivery is minimized. They 

have gone through multiple strategies that can 

reduce the hot spot problem. The proposed 

algorithm can be tested for the wireless sensor 

network (WSN) consisting of static BS and 

other mobile nodes.  

3. WIRELESS SENSOR NETWORK 

(WSN) PHYSICAL LAYER: 

WSN protocol stack shown in figure-k0 

illustrate the protocol layered structure .All 

layers work is conventional and dedicated on 
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protocol for particular layer. Our interest is on 

the physical layers role in establishing the 

communication as we know this is the lower-

most layer and is responsible for frequency 

selection, signal detection, carrier frequency 

generation, modulation and data encryption. 

 

 
     

Fig: 2Protocol Stack of WSN 

In the  process of communication after sensing 

the data  signal in WSN, the main function of 

physical layer is the to modulate the sensed 

signal  before transmission to the free air for 

the case when it is normal node and to 

demodulate after receiving the transmitted 

signal i.e. digital   data for necessary 

processing. This function is done by 

transreciever in the sensor node. Functions of 

physical layer are mainly carrier frequency 

selection and generation, modulation and 

demodulation, encryption and decryption, 

transmission and reception of data. In WSN 

Physical layer most significant factors which 

are to be considered arelow power 

consumption, low communication   range, 

interference, short duty cycle, and most 

challenging issue now a day’s ongoing 

research is to optimize the communication 

process of sensor nodes with less consumption 

of power. The computation is less power 

consuming aspect than communication in 

sensor node.   

 

Fig: 3 A typical sensor node Transmitter 

Fig: 4 A typical sensor node Receiver 

The power consumption of the circuit 

components of the transmitter as shown in 

figure –k1 (excluding the power amplifier) 

and the receiver as shown in figure-k2  is 

defined as 

                        
                               
               (1) 

wherePmixer, Psyn, Pfilter and PLNA, the 

power consumptions of the mixers, frequency 

synthesizers, filters, and LNA, respectively. In 

the above power consumptions are assumed to 

be constant. The values for these parameters 

are chosen based on typical implementations. 

PDAC and PADC represent the power 

consumption of the DAC and the ADC, 

respectively. Pv is the power consumption of 

the Viterbi decoder. Pv = 0 when uncoded 

modulation schemes are used. These power 

consumptions can be determined using the 

formulas in [Cui et al. 2005]. From the value 

of Pc and the signal bandwidth B,we can 

calculate Es,Fixed.  
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For example, when  

Pc = 286 mW and B = 100 kHz,Es,Fixed = 

Pc/B = 2.86 μJ. 

The circuit power is fixed but the power 

consumed by power amplifier is depends also 

on the distance travelled by the sink node in 

consecution with the processing of the sensed 

data to be retransmitted. 

The choice of modulation scheme  which is to 

be adapted is the  factor  to be considered ,  for  

minimizing the power consumption in turn 

energy consumption by adaptation of the 

modulation schemes suitable for required SNR 

at particular distance travelled by the sink 

node at particular instant. The channel state 

information is assumed to be known for 

physical area of WSN.  

4. LEACH PROTOCOL 

Wireless sensor networks (WSN) is used for 

developing a routing protocol, has a 

significant impact on overall lifetime of sensor 

network which employs a new method of 

LEACH protocol called VLEACH method. 

The central role is to reduce energy 

consumption in sensor network. The LEACH 

performs self-organizing and re-clustering 

functions for every round. The sensor nodes 

organize themselves into clusters in LEACH 

routing protocol. The LEACH-E proposed to 

elect the cluster heads (CH) according to the 

energy left in each node. In every cluster one 

of the sensor node acts as CH and remaining 

sensor nodes as member nodes of that cluster. 

Only Cluster-head (CH) can directly 

communicate to sink and nodes use cluster-

head as intermediate router in case of 

communication to sink. In potential problem 

in current protocols is that they find the lowest 

energy route and use that for every 

communication network. We propose a new 

protocol that we call energy aware routing. 

This is used to increase the survivability of 

networks communication. Additionally, these 

sensor nodes have limited processing power, 

while the sink nodes have powerful resources 

to perform any tasks or communicate with the 

sensor nodes. Then we propose a heuristic 

routing algorithm to achieve our design goal. 

First, we compute the network throughput, 

which is the most important performance 

metric for data-intensive computations, the 

according to routing on all data center 

switches. The corresponding routing is called 

basic routing. Second, we gradually remove 

switches from the basic routing, until when the 

network throughput decreases to a predefined 

performance threshold. Third, switches not 

involved in the final routing are powered off 

or put into sleep mode. However, to save 

energy, in sensor nodes send their messages to 

their CHs, which then aggregate the messages, 

and send the aggregate to the BS. However, 

because it is a cluster based protocol, relying 

fundamentally on the CHs for data 

aggregation and routing, attacks involving 

cluster head are the most damaging. If an 

intruder manages to become a CH, it can stage 

attacks such as sinkhole and selective 

forwarding, disrupting the workings of the 

network. To overcome the disadvantages of 

LEACH protocol, PSO technique is employed. 

5. Particle Swarm Optimization [PSO]   

The PSO algorithm is an evolutionary 

computing technique, modeled after the social 

behavior of a flock of birds. In the context of 

PSO, a swarm refers to a number of potential 

solutions to the optimization problem, where 

each potential solution is referred to as a 

particle. The aim of the Particle Swarm 

Optimization is to find the particle position 

that results in the best evaluation of a given 

fitness function. In the initialization process of 

Particle Swarm Optimization, each particle is 

given initial parameters randomly and is 

„flown‟ through the multi-dimensional search 

space. The during each generation, each 

particle uses the information about its previous 

best individual position and global best 

position to maximize the probability of 

moving towards a better solution space that 

will result in a better fitness. When a fitness 

better than the individual best fitness is found, 

it will be used to replace the individual best 

fitness and update its candidate solution 

according to the following equations [1]: 
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       (2) 

Table 1: List of variables used in PSO 

equations 

 

 

 

 

 

 

 

 

 

 

6. SIMULATION AND RESULTS 

The System has been implemented in the 

MATLAB. The wireless sensor network is 

design with following specification in table 2. 

The method of design simulation has been 

given below: 

Table 2: Simulation parameter 

S.NO SPECIFICATION VALUE 

1 NO. of Nodes in 

cluster 

50,100 

2 Length of network 

area 

500m 

3 Maximum range 100 

4 Operating 

frequency 

2.4 GHZ 

 

 

Fig: 5 Performance of clustering for 100 

Nodes 

 

Fig: 6 Performance of clustering for 100 

Nodes  

 

Fig: 7 Performance of iteration Vs energy 

consumption 
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Fig: 8 Performance of iteration Vs energy 

consumption 

 

Fig: 9 Performance of iteration Vs fitness 

value 

Table 1. Performance of parameter 

S. 

No. 

Parameter  Value 

1 Threshold distance 149.510000 

(meter) 

2 Update time 1.824318 

(second) 

3 Energy 

Consumption Rate 

0.000258 (J/s) 

4 Reliability 98% 

7. CONCLUSION  

The simulation setup of wireless sensor 

network has been performed to obtain the 

energy consumption and reliability. These 

parameter of WSN depends on the hop 

distance and update time of network. The 

optimization of hop distance and update time 

has performed using particle swarm 

optimization algorithm. The result of 

optimization showing minimum energy 

consumption with reliability 98%. 
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