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Abstract— Wireless sensor networks (WSN) is composed of 

a large number of small nodes with limited functionality. The 

most important issue is this type of networks is energy 

constrains. In this area several researches have been done 

from which clustering is one of the most effective solutions, 

the goal of clustering is to divide network into sections each 

of which has a cluster head (CH).The task of cluster heads 

collection, data aggregation and transmission to the base 

station is undertaken. In this way the sensor nodes can reduce 

communication overheads that may be generated it each 

sensor node reports sensed data to the base station (BS) 

independently. Low energy adaptive clustering hierarchy 

(LEACH) is the one of the most famous clustering 

mechanism. It elects a cluster, based on probability model. 

This approach may reduced the network lifetime because 

LEACH does not consider the distribution of sensor nodes 

and the energy remains of each node however using the 

location and energy information. Proposed LEACH-PSO by 

using functions and calculating overheads can be reduced and 

finally the parameters of sensor network can be prolonged to 

improve the efficiency of LEACH-PSO. The simulated 

results such as LEACH & LEACH-PSO are compared using 

network simulator (ns2) and evaluate the parameters like 

Latency, packet deliver ratio (PDR), Delay, Throughput. 
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I. INTRODUCTION 

The invention of ubiquitous computing and increase of 

portable devices have raised the importance of mobile and 

wireless networking. Wireless networking is an emerging 

technology that makes the users to access data and services 

electronically, irrespective of their geographic location. 

Wireless network is a data communication system, which 

uses electromagnetic waves to transmit and receive 

information via air as medium from one place to another 

place. Basically wireless networks are classified into two 

types: infrastructure-based networks and infrastructure-less 

(ad-hoc) networks. 

 
Fig. 1: Wireless Sensor Networks 

A wireless sensor network (WSN) consists of 

spatially distributed autonomous sensors to cooperatively 

monitor physical or environmental conditions, such as 

temperature, so und, vibration, pressure, and motion or 

pollutant fig. 1. 

A. Wireless Sensor Network Model 

A WSN [3] is a group of hundreds to thousands of low cost, 

autonomous devices with inbuilt sensors, which could either 

have a predefined location or randomly deployed for 

monitoring various environmental and physical conditions at 

various places and times. Sensor nodes usually collect the 

information from their surrounding environment and send 

their data using multi-hop communication approach to the 

main collecting centre called BS (sometimes they are also 

referred to as sinks). 

A typical WSN model is as shown in Figure 2[3]. 

Sensor field is an area where the nodes are deployed to collect 

the information about the surrounding environment. Each of 

the sensor node is capable of sensing and sending data to the 

requested nodes or to the external BS. A BS may be static or 

mobile and can collect the information from the sensor nodes 

and perform complex data processing. Usually, BSs are rich 

in computational power, memory and energy when compared 

to sensor nodes. The BSs are able to connect the sensor 

network to an existing communication infrastructure (for 

example internet) where the remote user can access the data 

reported by the sensor nodes. 

 
Fig. 2: A typical WSN model 

II. PERFORMANCE ANALYSIS OF LEACH PROTOCOL FOR 

WIRELESS SENSOR NETWORKS 

LEACH is a hierarchal clustering and routing algorithm that 

mainly proposed to extend WSNs` lifetime based on low 

energy adaptive clustering method. The LEACH relies on 

cluster formation and selection of a head for each cluster. 

WSN is divided into a number of clusters randomly and based 

on the available energy in each node; nodes elect themselves 

to be chosen as a cluster head (CH). LEACH selects number 

of cluster heads based on the highest energy of nodes. After 

clusters heads selection, the remaining nodes in the network 

can be assigned to join clusters based on their distances from 



Performance Evaluation of Optimized Hierarchical Routing Protocol for Wireless Sensor Network 

 (IJSRD/Vol. 5/Issue 02/2017/074) 

 

 All rights reserved by www.ijsrd.com 276 

the CH. Nodes in each cluster send data packets directly to 

the cluster head and hence each cluster head communicate 

with the base station (BS)/sink node. 

LEACH algorithm operates a number of rounds and 

each round is divided to two phases. Setup phase, for CH 

selection, clusters formation, CSMA advertisement messages 

for the nominated CH and generating transmission schedule. 

Steady phase, for data packets aggregation, compression 

process and data packets transmission from CH to sink node. 

In each round a prior setting of the CH percentages P is used 

in the current round to select cluster head that neither its total 

energy is less than zero (dead node) nor it was a cluster head 

in the previous 1/P rounds. 

 
Fig. 3: LEACH protocol 

III. FLOW DIAGRAM OF OPTIMISED LEACH-PSO ALGORITHM 

 
Fig. 4: Optimised LEACH-PSO Algorithm 

IV. OPERATION OF LEACH & LEACH-PSO 

LEACH & LEACH-PSO both are belongs to hierarchical 

routing protocols by simulating both the protocols using 

network simulator (ns2). After the post simulation the 

performance of the protocol parameters increases by 

comparing the LEACH protocol with the LEACH-PSO. 

Simulation results are improved in the comparison of the 

protocols. 

V. SIMULATION RESULTS 

Following are compared simulation results of 

LEACH_LEACH-PSO using NS2 simulator. The parameters 

which are considered are Delay, PDR, Latency, and 

Throughput and simulate using the code. The performance of 

the parameter using the LEACH-PSO Algorithm is improved. 

In figure 5, when compared with LEACH the 

Throughput is further increased in LEACH-PSO 

 
Fig. 5: Throughput for LEACH & LEACH-PSO 

 
Fig. 6: PDR for LEACH & LEACH-PSO 

From fig 6 shows that the improvement of PDR for 

Leach-PSO is better than the Leach protocol. 

 
Fig. 7: Latency for LEACH & LEACH-PSO 
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Fig. 8: Delay for LEACH & LEACH-PSO 

VI. CONCLUSION 

In this paper introduced a new approach for sensor network 

clustering using LEACH-PSO algorithm and The  proposed 

cost function is used to select the best cluster heads rotation 

among the nodes and  the network coverage is evaluated and 

compared with LEACH. The parameters which are used in 

the algorithm are residual energy, density, and distance from 

the base station, intra-cluster and cluster heads distance from 

each other. This algorithm which have proved better results 

and improved network delay, latency, PDR and throughput. 

A. Future Scope 

Network life time and energy consumption can be further 

improved by using multi hop communication and 

heterogeneous networks are also used for results. 
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