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Abstract— A sensor may be deployed in open space, in the 

interior of Industrial machinery, at the bottom of water body, 

in a commercial building, in a home or in a human Body. It 

is not possible to recharge the batteries in all environments 

and hence life time of a sensor is very crucial. So to increase 

the life time, the sensors are grouped in clusters and 

information is exchanged with the base station via cluster 

head. An energy efficient supporting cluster head selection 

algorithm is required to increase the life time of wireless 

sensor network. The traditional LEACH protocol selects the 

cluster head by random time which may select low energy 

sensor as cluster head. In this paper, the cluster head selection 

is based on energy variable and supporting cluster head node. 
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I. INTRODUCTION 

In recent years, as wireless communication technology and 

rapid development of miniaturization and low cost of the 

sensor nodes, that has accelerated the development of 

wireless sensor network [1-3]. Wireless sensor network is a 

large no of statue or mobile sensor nodes which form the 

wireless network using self-organization and multi-hop 

method. 

 Wireless sensor network routing protocols can be 

divided in to flat routing and hierarchical routing protocol in 

the network structure. All sensor nodes in the flat routing 

protocol generally have the same function. The high energy 

node in the hierarchical routing protocol is used to process 

and send massage while the low energy of nodes is used to 

sense the target area information. The common hierarchical 

routing protocols LEACH [5], PEGASIS [6] and TEEN [7] 

and so on. 

A. Leach 

We study the LEACH (Low Energy Adaptive Clustering 

Hierarchy) protocol which is proposed by W.Heinzelman and 

we also pay one attention to the cluster head selection strategy 

and cluster head data transmission routing, in the view of 

existing problems we put forward the improvement programs 

and compare simulation analysis. The simulation results 

show that the new scheme can ensure the energy balance in 

the network, thus saving the energy consumption of the 

network and ultimately prolong the life time of wireless 

sensor network. 

B. Leach Protocol 

The main goal of clustering routing protocol is the 

introduction of multi-hop communication and data fusion 

within a cluster to reduce load transmission distance and the 

amount of information transmitted to the sink, thus efficiently 

maintain the node energy consumption [8]. 

 LEACH protocol is the classical routing protocol in 

the wireless sensor networks. LEACH protocol selects some 

nodes randomly as the cluster head. In LEACH, the nodes 

organize themselves into local cluster the cluster-head is the 

organizational head of the cluster. The duty as a cluster-head 

is a very consuming task. Therefore LEACH uses 

randomization to rotate the position of cluster head among all 

the sensors to evenly distribute the load. The operation of 

LEACH can be divide into rounds. Each round begins with a 

set-up phase when the clusters are organized, followed by 

steady state phase when several frames of data are transferred 

from the nodes to the cluster head and onto the base station. 

During the set-up phase, each sensor node tries to select itself 

as a cluster head according to probability model. Fig (i) 

demonstrates the LEACH protocol phase. 

 
Fig. 1: LEACH Protocol Phases 

 For selecting a cluster head, each sensor node 

generates a random number between 0 and 1. 

 If the number is less than the threshold T(n), the 

sensor node select itself as a cluster head for current round, 

the threshold presented as  follows. 

                             (1) 

 Where p is the predetermined percentage of cluster 

(eg, p=0.05), r is the current round, and G is the set of nodes 

that have not been cluster head in the last 1/p rounds. After 

1/p rounds, all nodes are once again eligible to become cluster 

head. 

II. PROPOSED PROTOCOL 

To modified approach to increase the life time cluster head. 

In this algorithm, the threshold value for generation of 

supporting cluster head. Approximate number of supporting 

cluster head selection head is given by equation. 

No. of supporting cluster head (Sch) =n x p           (2) 
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 For example, if total numbers of nodes are 100 and 

percentage of becoming CH(s) see as 10% the 10 number of 

node will become a cluster head. 

The new threshold formula can be defined as follows: 

                      (3) 

 Equation (3) illustrate that high energy level sensor 

nodes have more probability to be selected as cluster heads 

than low energy level ones. 

A. Simulation Result 

The simulation parameters used for developing LEACH and 

LEACH-SCH is shown in Table 1. Some common parameters 

used for simulation of all protocol are shown in Table 2. 

Parameters Scenario 

Area 100*100 (meter2 ) 

No. of nodes 100 

Base station location (100,100) meter-from origin 

Table 1: Simulation Parameters of LEACH & LEACH-SH. 

Parameters Values 

Initial energy of each node 2 J 

Percentage of cluster head 8% 

Packet length of each node per round 4000 bits 

Packet generated per round by each node 1 

Ctrpacket length 200 bits 

Transmission & Receiving energy 50nJ/bit 

Free space Transmitter amplifier energy 10PJ/bit/m 

Multipath fading Transmitter amplifier 

energy 

0.0013PJ/bit/m 

Data aggregation energy 5nJ 

Type of distribution Random 

Energy level for node to be alive 0.009J 

Threshold for SCH 0.5 

Table 2: Some Common Simulation Parameters 

 
Fig. 2: Distribution of Sensor 

 
Fig. 3: Comparison of Leach and Leach Sch 
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Protocol 
Round First node 

dies(FND) 

Round last node 

dies(LND) 

LEACH 1492 3086 

LEACH-

Sch 
2002 3471 

Table 3: Comparison of LEACH and LEACH-Sch 

III. CONCLUSION 

This paper presents an improved version of LEACH protocol, 

which aims to reduce energy consumption within the wireless 

sensor network and prolong the lifetime of the network. This 

paper improves LEACH protocol by improving the selection 

strategy of the cluster-head nodes. Simulation result shows 

that the proposed protocol gives better performance than 

LEACH, the protocol with respect to the number of alive 

nodes, energy consumption based on number of rounds. Here 

the proposed protocol is 57.56% better than LEACH, 

38.34%. 
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