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Abstract: 

A wireless sensor network (WSN) is a network with self governing sensors which is scattered spatially to supervise physical 

conditions such as sound, animal movement, environmental conditions and to cooperatively pass their data through the network to 

a base station. Each such sensor network node is built with several components: an energy source, a  radio transceiver, an 

electronic circuit  and a microcontroller. The domain o f wireless sensor network is a field of active research in which 

multitudinous workshops and conferences are held every year. Most of the anticipated applications of sensor network face a lot  of 

challenges. Non-renewable source of energy attracts a lot of research in improvising the energy retention of sensor nodes. 

Clustered architecture in h ierarchical protocol provides an advantage over traditional routing protocols. The purpose of this paper 

is to suggest a new method for selection of a Cluster Head in existing LEACH protocol to ensure extended lifetime of the 

network.  
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I.           INTRODUCTION 

Wireless Sensor Network (WSN), is a d istributed system, 

which consists of a Base Station (BS) and a large number of 

Sensor Nodes (SN). They integrate computing, s ensing and 

wireless transference of data, resulting into detecting and 

transmitting various events related to stimuli. Owing to its 

small size, these nodes bear confined hardware and energy 

resources and have to operate in ad-hoc manner. 

     Data is gathered in the form of electrical signals. Further 

they are converted into digital form and wirelessly transmitted 

to BS. As a new technology for information collect ing and 

processing, WSNs can be applied  for military use, commercial 

use, health and so on.WSNs are generally  powered  by battery, 

which is a non-renewable energy source. Therefore, improving 

the energy efficiency and maximizing the lifetime of network 

are the major challenges in sensor networks. A WSN can be 

reactive or proactive. In proactive network, data transmission 

to (BS) or Cluster Head (CH) occurs only when the sensor 

detects an event. Rest of the time is spent sleeping by keeping 

the transmitter off. In contrast, reactive network keeps 

communicat ing with the BS or CH irrespective of the sens or 

detects an event. Hence, reactive networks retain lesser energy 

levels in comparison to proactive networks. 

     Low Energy Adaptive Clustering Hierarchy (LEACH) is a 

clustering algorithm. Here, cluster heads are dynamically  

selected to equally distribute energy utilization throughout the 

network. There are multiple rounds in LEACH to select 

cluster heads. There are two types of inter -clustering in  

LEACH: one hop inter-clustering and multi hop inter-

clustering. One hop inter-clustering is used to transmit data 

when the BS is far. Energy retention of mult i hop inter-

clustering is more when compared to one hop inter-clustering. 

To overcome conventional protocol deficiencies, routing 

protocols with dynamic CHs selection are used. Due to this, 

we achieve well-organized topology and simple data fusion 

with lower traffic overhead. This in  turn leads to less energy 

depletion resulting in, longer network lifet ime. At the 

initiat ion of each round of CH selection normal node chooses 

a random number x between 0 to 1 and checks if it is less than 

a certain threshold value T (n), then it is converted from 

normal node to CH node, where the threshold function is: 

T(n) =  

Where P is the desired percentage of CH, which is a 

predefined value (e.g. P=0.01), r is the current round number, 

and the set of nodes that haven’t been selected as CHs in the 

last 1/p rounds is given by G. The primary objective is to 

design a routing technique, which is energy efficient for WSN 

to improve energy retention and improve the overall 

performance of the network. In order to accomplish this goal a 

number of energy efficient techniques are available. Some 

techniques improve the CH selection approach; some reduce 

the energy depletion of individual nodes and so on. LEACH is 

better than conventional routing protocols as the responsibility 

of CH is distributed around all the sensor nodes, and also data 

aggregation by CH from member nodes reduces energy 

dissipation of the network. But LEACH still ignores the 

residual energy at each node during the CH selection stage. In 

the next section, various ideas have been nominated to 

overcome the deficiencies of LEACH discussed in the earlier 

section. 

II. CURRENT ISSUES  

Deployment of sensor network is a labor intensive and 

cumbersome act ivity as we do not have influence over the 

quality of wireless communication and also the real world puts 

strains on sensor nodes by interfering during  communications. 

Sensor nodes can be deployed either by placing one after 

another in a sensor field or by dropping it from a plane. 

Various deployment issues, which need to be taken care, are: 

When sensor nodes are deployed in  real world, Node death 

due to energy depletion either caused by normal battery 

discharge or due to short circuits is a common problem which 

may lead to wrong sensor readings or crashing of the whole 

network. A lso sink nodes acts as gateways and they store and 

forward the data collected. Hence, prob lems affecting sink 
nodes should be detected to minimize data loss.  

III. PROPOS ED SOLUTION 

In LEACH, CH is elected by calculating a threshold value 

without considering the residual energy of the nodes. If the 
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elected CH does not possess the necessary energy level, re-

election is conducted. This leads to wastage of energy and 

cases of network failure increase as well. In this paper, we 

propose a revised method of CH selection. We take into 

account the residual energy of the nodes before the election. 

All the nodes check their residual energy and sum the residual 

energy of all the nodes in the network. Then they divide the 

total summed energy with the number of nodes to calculate the 

average energy level. Then the nodes calculate their threshold. 

This threshold and the individual residual energy is added and 

compared with the calcu lated average energy. If it is greater, 

in that case the node is considered eligible of CH election. 

After that, the election is conducted and a new CH is allotted 

for the next TDMA schedule. 

  

IV. IMPLEMENTATION DETAILS  

a) Algorithm: 

Algorithm decideClusterhead(){ 

 If(node  ALIVE){ 

  ER   residual_energy 

  ET  total_residual_energy of all nodes 

  EA Average_residual_energy 

  If(node  CH in previous round) 

   Threshold=0 

   Break 

  Else{ 

   Threshold  calcThreshold(); 

   If( SelectRandonNumber(0-1) > 

Threshold AND ER > EA) 

 Node  CH 

} 

} 

} 

 

V. RES ULTS  

Based on simulat ion results, we are ab le to  plot three graphs 

which are A live Node VS Time, Data VS Time and Energy 

VS Time. The graphs are as follows: 

 

FIGURE 1: DATA TRANSFERRED VS TIME 

 
 

FIGURE 2 

Energy Consumed VS Time  

 

FIGURE 3 

Alive Nodes VS Time 

 
 

VI. CONCLUS ION 

Based on the graphs and the TDMA cycles generated, we can 

see a fair increase in energy retention of the sensor nodes. 

Thus by modify ing the cluster head selection algorithm and 

taking the residual energy of the sensor nodes in to 

consideration, we are able to retain more energy than the 

original unmodified LEACH algorithm. This in turn has 

increased the network lifetime and reduced network failures 

due to cluster head death.  
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