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Abstract-In this paper, taking into account the shortcomings of 
wireless sensor networks, LEACH algorithm, the algorithm 
has been improved on this basis. The design of the E-LEACH 
algorithm, which extend the network lifetime, improve node 
energy utilization, and the effectiveness of this algorithm 
through simulation experiments. 
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I. INTRODUCTION 

In recent years, Wireless sensor networks came into 
being due to the rapid development of wireless technology, 
computer technology and sensor technology and Rapid 
integration. Wireless sensor network technology as a new 
type of network technology by researchers’ widespread 
attention and extensive research. 

There are also some disadvantages inherent in the sensor 
network, such as: energy low utilization, short life cycle, 
poor anti-interference ability. Good clustering algorithm can 
not only reduce the energy consumption of the sensor nodes, 
can also reduce communication interference, improve the 
efficiency of the MAC and routing protocols. Therefore, it is 
proposed that a highly efficient and stable rational algorithm 
has become an urgent need to solve the problem. In this 
paper, considering the residual energy for each node, a more 
efficient, more reasonably low overhead adaptive layered 
E-LEACH algorithm based on LEACH algorithm. 

II. WSN NODE STRUCTURE 

In wireless sensor networks, most important, the most 
fundamental component of the sensor nodes, these sensor 
nodes have low cost, small size, low power consumption and 
short-distance wireless communication characteristics. 
Monitoring of the sensing region, the wireless sensor node, 
simple processing, the data, and then sending or forwarding 
data, In addition, wireless sensor nodes need to consume a 
certain amount of energy itself. WSN there are a lot of 
different, have their own characteristics, but also a lot of the 
design and realization of the difficulties and problems, 
compared with the traditional wired network. 
    To act as nodes in WSN in three roles: the role of data 
acquisition, data transfer station or cluster head node. As 
data acquisition, data acquisition modules to collect the data 
of the surrounding environment, directly or indirectly 
through communication routing protocol to transfer the data 
to the remote base station; As a data relay station, the nodes 
in addition to the completion of the data acquisition task, but 

also receives the data of the neighbors will be forwarded to 
the distance of the base station closer to the neighbors or 
forwarded directly to the base station; As a cluster-head node, 
the node responsible for collecting the data collected for all 
nodes within the cluster, and by the fusion of the data sent to 
the base station. Be seen, the node has an important role in 
WSN. 

III. LEACH ALGORITHM ANALYSIS 

The basic idea of the LEACH protocol: “round " concept, 
The purpose of random selection of the cluster head node 
through each round of the cycle, and then rotate the cluster 
head node, so as to achieve balance and reduce energy 
consumption, extend the lifetime of the network. In LEACH 
protocol, each round consists of two parts. The first part is to 
build a cluster stage; the second part is stable session. 

In practical wireless sensor network, after several rounds 
of post-election, the residual energy of each node will have a 
very different, near the cluster head node remaining energy 
away from the cluster head node residual energy. But 
traditional LEACH algorithm, all nodes become cluster head 
node probability is the same. Therefore, if selected after 
several rounds of data dissemination cluster head away from 
the base station node, the node's energy will soon be 
exhausted, and eventually became the failed node. Too many 
failed node will lead to paralysis of the entire network. 

In addition, traditional LEACH algorithm, in every round 
of the initialization phase, the node to be added according to 
the strength of the broadcast signal of the cluster head 
section is received, select clusters. However, this solution is 
not always the optimal solution. Shown in Figure 1 is 
selected from the first cluster node, A, B, C, D is a base 
station, E non-first cluster node. Obviously, from the node E, 
A, C the distance than the distance of the distance B, 
however, if the E To the data transmitted to the base station 
D, the optimal cluster head should be selected B. Because 
both election C or to vote for A, energy consumption of the 
entire network is greater than B path. 
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Figure 1 Node locations 

IV. LEACH IMPROVED ALGORITHM 

A LEACH algorithm inadequacy, this article is designed 
E-LEACH algorithm to largely solve the above problems, 
E-LEACH algorithm build cluster after two choices. The 
first collection of nodes selected to meet the energy 
conditions and from the minimal condition, The second 
option is true cluster head selection phase, randomly selected 
to meet the requirements in the collection of the cluster head 
node. 

First, E-LEACH algorithm introduces the concept of the 
energy threshold. Energy threshold is to determine whether 
the node can be used as a prerequisite of the cluster head 
node. Energy threshold of the formula: 

( ) mKpErE r /=                  (1)           
Where E (r) of the r- round of the energy threshold, K is 

an energy threshold factor; p is the desired percentage of the 
share of all valid node cluster head node, Er is the sum of the 
energy of the randomly selected node r-cycle network, m is 
the total number of nodes of the cluster head round r. In 
before every a cluster head selection, compared to each meet 
the conditions of the cluster head node energy and energy 
threshold, Node energy is less than the energy threshold, the 
node removed from the cluster head node candidates. 

Secondly, E-LEACH algorithm introduces a distance 
factor: 

( ) ( )( ) dmiddmiw /−=              (2)    
Wherein dm is the maximum distance of the node to the 

base station monitored area, d (i) for the node i to the 
distance of the base station. With the distance factor, in each 
round to select a cluster head node and the data sent to the 
base station, will take into account the distance cost. We use 
this method to select the path with the smallest data 
transmission distance. 

After a first choice, we can get a cluster head candidate 
set Q. 
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Q is 1/p round did not become a cluster head and energy 
is greater than the energy threshold node collection. 

Non-cluster head node joins the cluster, also with reference 
to the energy threshold and the distance factor, selected 
energy loss minimum transmission path. 

V. SIMULATIONS AND EXPERIMENTAL ANALYSIS 

The program uses MATLAB simulation, 0.75 K 
simulations, and the sensor nodes are randomly distributed in 
the plane region of 1000 × 1000. 100 sensor nodes, each 
node initial energy 3J base station coordinates (50,750), the 
packet size is 20bytes. Figure 2 gives the LEACH algorithm 
E-LEACH algorithm survival number of nodes over time 
changes. Figure 3 shows the relationship between LEACH 
algorithm and E-LEACH algorithm transfer the amount of 
data and energy consumption. 

 

 
 

Figure 2   Surviving nodes 
By the simulation of this experiment can be seen in the 

same conditions of the initial nodes, The LEACH algorithm 
of wireless sensor network nodes survive significantly lower 
than the E-LEACH algorithm for wireless sensor networks 
and under conditions to transfer the same amount of data, the 
less energy to be consumed by the E-leach algorithm. 

VI. CONCLUSIONS 

   In this paper, the LEACH algorithm based consider the 
residual energy of each node in each round inconsistencies , 
selected path is not the most energy-efficient path and 
proposed the concept of the energy threshold and distance 
factor, energy threshold and distance factors to determine the 
preferred cluster head collection selected on the basis of the 
cluster head node. Optimization algorithm selected by the 
head of such a cluster, and extends the network lifetime, 
improve node energy utilization. 
 
 
 
 
 
 

E 

A 

C 

B 

D

LEACH 

100 300 700 500 

0
0

100 

300 

500 

700 

900 E-LEACH 

LEACH 

Proceedings of the 2nd International Symposium on Computer, Communication, Control and Automation (ISCCCA-13)

Published by Atlantis Press, Paris, France. 
© the authors, 2013 

0465



 

 
 
 
 

Total amount of data 
Figure 3 the amount of data and energy consumption relationship 
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