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1. INTRODUCTION 
 

Wireless sensor networks (WSN) are generally 
considered as a standout amongst the most paramount 
technologies for the twenty first century. In the past 
decades, it has acquired tremendous consideration in 
environment monitoring such as war field patrolling, 
habitat monitoring etc[1].. A WSN consists of a low 
cost, low power and multifunctional wireless sensor 
nodes, with sensing and computation capabilities. They 
have resource constraints, limited memory and these 
sensor nodes can be homogeneous or heterogeneous. 
Node deployment in wireless sensor networks is done 
randomly[2]. These nodes are capable of collecting 
information   about   various   parameters   such   as 
temperature, pressure , light etc. 
 

The information sensed is processed it is then 
forwarded to other nodes present in the network. The 
wireless   sensor   networks   are   used   in   various 
applications   such   as   environmental   monitoring, 
military and ecological applications etc. One of the 
challenging task involved in WSN is routing due to its 
inherent  characteristics.  Global  addressing  scheme 
cannot be applied to WSN because it involves large 
number   of   sensor   nodes   here   overhead   of   ID 
maintenance is also difficult. In WSN communication 
task will consume more energy when compared with 
sensing  and  processing  tasks.  The  lifetime  of  the 
network  has   to  be  improved.  In  wireless  sensor 
networks if all the nodes are communicating directly 
with the base station it  requires lot of energy so in 
order to overcome this problem one node is elected as 
cluster head this node will gather the data from sensor 
nodes and send the gathered information to the base 

station[3]. The protocol stack of WSN consist of seven 
layers. Each layer will consume energy depending on its  
requirements.  However  most  of  the  energy  is 
consumed   by   network   layer   it   involves   routing 
operation. Efficient use of the available  resources is 
very much essential to retain and prolong the lifetime of 
the network[4]. Adopting an energy efficient routing 
strategy can save energy to a great extend  thereby 
enhancing the lifetime of WSN’s. 
 

Large number of protocols are proposed to 
reduce energy  consumption  and  to  improve  the 
lifetime of the network. Routing protocols in WSN can be   
classified as  flat  routing  protocol,  hierarchical routing 
protocol  and  location based routing protocol[5]. But 
energy consumption can   be significantly  reduced  
with  the  help  of  hierarchical routing protocol. It is a 
cluster based routing protocol involves layering  
hierarchy. One commonly used method for energy 
efficient routing is clustering. It is a technique of grouping 
the nodes using an algorithm to perform certain tasks 
efficiently as per the requirements. Each cluster will be 
assigned a cluster head accountable for routing  the data.  

Data transmission happens through intra cluster 
and inter cluster  routing.  The  hierarchical  routing  
protocols mainly focus on attaining energy efficiency 
through clustering[6].   This   routing   structure   has   
many advantages. Clustering at different levels can be 
done based on the requirement. The stability can be 
attained by reducing the complexity of routing tables. 
 

 
 

Fig 1: WSN Architecture 
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1.1 LEACH 
 
Low Energy adaptive Clustering Hierarchy(LEACH) is a 
hierarchical routing protocol it is  also called as data 
aggregation algorithm[7]. The main aim of this 
algorithm is to collect and aggregate data from  the 
sensor nodes in such a way that the energy   
consumption  should  be  reduced  and  the lifetime of 
the network has to be improved. In wireless sensor 
networks if all the nodes are communicating directly 
with the base station it requires lot of energy so in 
order to overcome  this problem one node is elected 
as cluster head this node will gather the data from 
sensor nodes and send the gathered information to the 
base station. 
 

LEACH is a self-organizing protocol that uses 
the  rotation  of  cluster  heads  to  distribute  energy 
equally throughout the network[8]. The operation of 
the leach  protocol is carried out in rounds. In each 
round protocol involves two phases setup phase and 
steady  state  phase.   Setup  phase  involves  cluster 
formation and cluster head selection . 

 
The CH selection process depends on two factors. 

 
1.Percentage  of  nodes  capable  of  becoming cluster 
heads denoted as P 

 
2. History of nodes that has served as cluster heads. 

 
For each node random number is generated 

that  should lie between 0 and 1.A threshold Tn is 
calculated using the formula. 

 
 

Where p is the percentage of cluster heads ,r is 
the current round, G is the group of nodes which are 
not  cluster  heads  in  the  previous  rounds,  n  is  the 
number of nodes. 
 

Generated random number is compared with 
the threshold value. If the random number is less than 
that of the threshold value node which is assigned to 
that random number is elected as cluster head for that 
round. Now the  cluster head will broadcast the CH 
advertisement message the nodes which are ready to 
join that cluster will reply with Join request message. 
Inter cluster communication is carried out based on 
TDMA schedule[9]. In steady state phase cluster head 
will create a TDMA schedule for each node in order to 
send data cluster head will collect the data compress it 
and then sends the compressed data to the base station 

using  carrier  sense  multiple  access  with  collision 
avoidance mechanism. 

 
 
 
 
 
 
 
 
 
 

Fig 2: LEACH protocol 
 
2. PROPOSED METHODLOGY 
 
2.1   Improvements   made   in   the   cluster   head 
selection process 
 

In the setup phase of leach protocol cluster 
head is elected. Here the selection of cluster head is 
done  based on probability. This process have some 
disadvantages such as 
 

1)  In probabilistic approach node which is having 
the  lowest energy may be elected as cluster 
head. 

 
2)  Data  transmission  process  requires  lot  of 

energy if a node is present at the end of the 
cluster is elected as cluster head. 

In the proposed protocol improvements are 
made in the cluster head selection process it is based 
on three parameters energy, mobility and number of 
neighbouring nodes[10]. In a cluster node with highest 
energy, least mobility and with largest number of 
neighbouring nodes will be elected as cluster head. 

 
2.2Three Layer LEACH 

 
In two layer LEACH protocol cluster head have 

to spend more energy in order to send data to the base 
station, this problem can be overcome by using three 
layer leach here one more layer is introduced which 
involves grid head[11]. The clustering approach used 
here   is   hybrid    hierarchical   clustering   it   is   a 
combination of distributed clustering and centralized 
clustering. 

 
In the proposed three layer LEACH layer 0 

consist of sensor nodes, layer 1 contains cluster heads 
and  layer 2 contains grid heads. Cluster heads are 
elected depending upon energy, mobility 
and neighboring nodes[12]. Grid heads are elected by base 
station by Fuzzy C means clustering approach. Here 
node which is having highest energy and node which is 
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nearer to base station is elected as grid head. 
 

 
 
Fig 3:Three layer LEACH 

 
2.3 RADIO ENERGY DESSIPATION MODEL 
 

The basic LEACH protocol and the proposed 
three layer LEACH protocol uses the following radio 
energy model. It consist of transmitter circuit, receiver 
circuit  and  transmitter  amplifier[13].  The  distance 
between transmitter and receiver is d. The transmitter 
requires  energy  to  transmit a  bit and  the  receiver 
requires energy to receive a bit. The energy that a 
amplifier requires is related to transmission distance.The   
general   equation  for   energy   dissipation   in 
transmitter is given below.  

 

 
 

 
 

Fig 4: First order radio model 
 
Energy consumed for transmission over different path 
loss models. 
 

 
Where 

 
 

Here L indicates the bits, Eelec  is the energy 

consumed  per  bit  in  the  transmitter  and  receiver 
circuits Efs and Emp are free space and multipath radio 

models energy consumption amplification factor. d0 
indicates threshold value. Here free space or multipath 
fading model can be used based on distance [14]. If the 
distance is less than threshold distance (d0) free space 
model is used otherwise multipath fading model is 
used. If the distance is less than threshold distance (d0) 
free space model is used otherwise multipath fading 
model is used. 
 
3. SIMULATION RESULTS 
 

Simulation is implemented using network 
simulator 2.It involves two languages C++ and OTCL. 
Network animator is used to obtain graphical view of the  
network[15]. In this section proposed approach three 
layer Leach is compared with two layer leach and 
performance is evaluated based on three parameters 
energy, packet drop and packet delivery ratio. 
 
3.1Energy 

 
Fig 5 shows the simulation results based on energy 
depletion in the network for the TL leach and Two layer 
leach. The TL leach consumes less energy when 
compared with two layer leach. 

 

 
 

Fig 5: Energy versus time 
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3.2 Packet drop 
 

Fig 6 show the simulation results based on 
number of packets lost during communication process. 
From   the   graph   we   can   observe   that   TL   leach 
encounters less number of packet loss when compared 
with two layer leach. 
 

 
 

Fig 6: Number of packets versus time 
 

3.3 Packet delivery ratio 
 

It is defined as the ratio of number of packets 
received to the number of packets transmitted. Fig 7 
shows the simulation results based on packet delivery 
ratio.   Packet  delivery  ratio  for  TL  leach  is  more 
compared to two layer leach. 
 
 

 
 

Fig 7: Number of packets versus time 
 

4. CONCLUSION 
 

In this paper the performance of the two layer 
LEACH protocol is compared with three layer LEACH by 
considering parameters such as energy ,packet drop and 
packet delivery ratio. 

The   experimental   results   show   that   the 
proposed TL leach  protocol provides better performance 
than the two layer leach. 
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