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Abstract  
A wireless sensor network contains hundreds or thousands 
of small compact devices, called sensor nodes, equipped 
with sensors (e.g. acoustic, seismic or image), that are 
densely deployed in large geographical areas. The sensors 
check ambient conditions in the environment surrounding 
them to collect some weather related information and then 
transform the collected data into electric signals which can 
be processed to reveal some characteristics about 
phenomena taking place in the area around these sensors. 
Therefore, we can even get the information about the area 
which is far away. In a Wireless Sensor network, Network 
lifetime is one of the major concerned area. In this work, 
modification in existing V-Leach protocol is done to 
improve the network life. The cluster head selection is done 
on the basis of energy and distance parameters. At the same 
time, the Vice Cluster Head is also selected along with 
Cluster Head Selection. As the main cluster head dies, it is 
replaced by the Vice Cluster Head and a new secondary 
Cluster Head is also selected. The proposed approach tries 
to keep the Cluster Heads alive for the maximum time, 
because of this, the lifetime of network maximizes and the 
communication over the network will be maximized and 
hence, improved. 
Keyword: Wireless Sensor Network, V-Leach, Leach, 
Network Life, Secondary Cluster Head. 

I. INTRODUCTION 
A sensor network [1] consists of sensor nodes which 
may range from hundreds to thousands as required. 
To define these nodes we need some localization and 
energy parameters. In order to control the network, 
the complete network is further divided into sub-
networks known as clusters. Each cluster is governed 
by a centralized cluster head. A base station controls 
all the cluster heads of the respective clusters. There 
are many factors which affect the sensor networks. 
These factors are high energy consumption during 
transmission, cluster head selection, node 
aggregation, localization, etc. The present paper 
provides a solution to improve the network life of the 

clustered network by performing the effective cluster 
head selection.  
A clustered network [2, 3] requires a supporting 
protocol such as leach for its operation. The motive 
of such a routing protocol is to enable reliable and 
efficient communication over the network. The 
protocol architecture being implemented here, groups 
the sensor nodes and that group is controlled by a 
gateway or a CH (Cluster Head). In this type of 
network the transmission is relayed by the group to 
its cluster head instead of directly transmitting to the 
base station. Cluster head here aggregates the data 
using some aggregative [1] operation over the data 
and passes its actual destination (the base station). 
The basic architecture of clustered sensor network is 
depicted in figure 1. 
 

  

Figure 1: Clustered Sensor Network 

II. LEACH Protocol 

The LEACH protocol is one of such clustered 
architecture [5] based protocol that works in a 
hierarchical manner. LEACH provides a significant 
reduction of overall energy consumption over other 
non clustering protocols. The major benefits of the 
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clustering architecture include the (i) Low power 
consumption [4] over the network (ii) Improved fault 
Tolerance (iii) Reduction of Congestion.  

In a clustered network [6][7] the main challenge is 
about the selection of Cluster Head. The cluster head 
should be selected such that it will reduce the 
communication over network. Because of this the 
network load as well as the energy consumption over 
the network will be reduced. LEACH protocol itself 
resolves this problem up to some extent. But still 
there are some limitations that it contains. To resolve 
these problems, modifications are already done in 
LEACH protocol and numbers of other improved 
LEACH protocols are present like M-LEACH, V-
LEACH and many more.  

III. Research Design 

LEACH has two phases: the set-up and the steady-
state. In the set-up phase, the Cluster-Heads are 
chosen “stochastically”, which is randomly based on 
an algorithm. A threshold is determined based on this 
algorithm.  
 
• Initialize all the parameters. 
 
• Cluster head selection: - A sensor node 
chooses a random number 'r' (between 0 and 1). In a 
case if the random number is smaller than the 
threshold value( i.e. T(n) ), then the  node becomes a 
Cluster Head for the current round. This threshold 
value is calculated by using the formula:-  

 

Where 

p = predetermined fraction of nodes that 
elect themselves as CHs.  

G = The set of nodes that have not been 
selected as a cluster-head in the last (1/P) 
rounds.  

       r = current round number.  

• Formation of the cluster: - Calculate the 
distance between the Cluster Heads and the 
sensor nodes, the node which has the 
shortest distance from a particular Cluster 
Head that node joins that cluster. The second 
parameter is the energy and third parameter 
is residual Energy. As the cluster head will 
be selected with the minimum distance and 
maximum energy. We will also select the 
Vice Cluster Head. The Vice Cluster head is 
that secondary head that will work only after 
the current Cluster Head dies. 

• Now Cluster Head receives data from Non-
CH nodes and aggregates all the data. And 
then sends the aggregated data to the BS. If 
the distance between the Cluster Head and 
the Base Station is quite large, then here we 
use multi-hopping concept, according to this 
if the distance between the Cluster Head and 
the Base Station is quite large then one 
Cluster Head sends its data to the next 
Cluster Head which is more closer to the 
Base Station. 

• Now energy dissipated is calculated and 
subtracted from the remaining energy of 
every node and if some nodes are having 
energy less than minimum than those nodes 
are deleted from the network and their 
lifetime ends and then we get the output. 
And this round will be completed after this. 
 

• If the Energy (Cluster Head) <= 0, then we 
set the Cluster Head = Vice Cluster Head. 
And also find the Next vice Cluster Head as 
the next option.  

 
• The process of Cluster Head selection uses 

different criteria. It is on the basis of three 
factors i.e.  Maximum energy, Minimum 
Distance and Maximum Residual Energy. 
Based on the received signal strength, each 
non-cluster head node determines its Cluster 
Head. A stronger signal strength means 
shorter is the distance between the non-
cluster head node and the Cluster Head and 
if distance is small, then less energy is 
required for transmission. 

• The proposed approach will improve the 
network life as the cluster head will never 
die. As the cluster head will die it will be 
replaced by the Vice Cluster Head. 
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IV. Algorithm 

Algorithm (Nodes,N) 

{ 

(i) Construct a Wireless sensor network with N 
number of nodes randomly distributed and 
assigned with energy parameters such as 
initial energy, transmission energy, 
receiving energy etc. 

(ii)  Define the Base station at specific position. 

(iii)  For i=1 to MAXROUNDS 

(iv) { 

(v) P=ProbabilityClusterHead(Node(i)) 

(vi) If(P>=Threshold) 

(vii)  { 

(viii)  Identify the connectivity Ratio with 
Neighboring nodes so that maximum 
connectivity node will be set as the cluster 
head called Node i 

(ix) Set MainClusterHead=1; 

(x) Set MaxEnergy=0 

(xi) Set MaxConnectivity=0 

(xii)   Set MinResponseTime=Inf 

(xiii)  For i=1 to n 

(xiv) { 

(xv)   If(Energy(Node(i))> MaxEnergy And 
ResponseTime(Node(i))< 
MinResponseTime And 
ConnectivityVector(Node(i))>MaxConnecti
vity 

(xvi) { 

(xvii)  Set MaxEnergy=Energy(Node(i)) 

(xviii)  Set MinResponseTime= 
 ResponseTime(Node(i) 

(xix) Set MaxConnectivity= 
 ConnectivityVector(Node(i)) 

(xx)              Set MainClusterHead=i 

(xxi) } 

(xxii)  Else if(i!= MainClusterHead And 
 Energy(i)=Max) 

(xxiii)  { 

(xxiv)  Set ViceClusterHead=i 

(xxv) [Set the Vice Cluster Head] 

(xxvi) } 

(xxvii)  } 

(xxviii)  If (Energy(MainClusterHead)< 

              Threshold ) 

(xxix) { 

(xxx) MainClusterHead=ViceClusterHead 

(xxxi) } 

(xxxii)  } 

(xxxiii)  } 

(xxxiv) } 

V. Simulation Result 

This section is devoted to the representation of the 
experimental results.  All of the results refer to the 
simulations. The experimental results show that the 
modification in V-LEACH protocol, decreases the 
number of dead nodes and increases the number of 
alive nodes. The experimental results show that the 
lifetime of the network gets improved because of the 
dynamic clustering and increased packet 
transmission rate. 

Parameters, which have been used for simulation 
process are as follows: 

n= 100 

P= 0.1; 
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Eo= 0.5; 

ETX= 50*0.000000001; 

ERX= 50*0.000000001; 

Efs= 10*0.000000000001; 

Emp= 0.0013*0.000000000001; 

EDA= 5*0.000000001; 

EDA= 5*0.000000001; 

a= 1; 

rmax= 5000; 

do= sqrt(Efs/Emp); 

VI. Results and Analysis 

This section presents the results of existing work 
along with the proposed work. 
 
 Results of Existing Work 
 
The section provides the results of the existing work. 
  

 
 

Figure 2: Dead Nodes in WSN(Existing Work) 

In Figure 2, we can see after the simulation that the 
nodes start dying (i.e. 100 nodes) after 1000 rounds 
and after 1408 rounds all nodes are dead.  

 
 

Figure 3: Alive Nodes in WSN (Existing Work) 

 In Figure 3, Simulation shows that till 1000 rounds 
all nodes were alive. Later, nodes started dying and 
after 1400 rounds and before 1500 all nodes die. 

Results of Proposed Work 

After the simulations, the following results were 
gathered. Based upon these results, a detailed 
analysis is presented.  

 
 

Figure 4: Dead Nodes in WSN (Proposed Work) 
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In Figure 4, after the simulation, the figure shows that 

the first node dies after 1436 rounds and all nodes are 

dead after around 3069 rounds. 

 

 

Figure 5: Alive Nodes in WSN (Proposed Work) 

Figure 5 shows that till around 1435 rounds all nodes 
are alive. Later, the  nodes start dying and between 
round number 3065 to  round number 3069 all nodes 
die out. 

VII. Conclusion 

The proposed work is implemented on Wireless 
Sensor networks to improve the network life in case of 
the clustered networks. The main problem with the 
clustered networks is to find the cluster head for each 
cluster. Here, the improvement is done in the V-Leach 
protocol. The selection of the Cluster Head and the 
Vice Cluster Head is completely dynamic and 
parameter based. That's why, when the Cluster Head 
dies, it is replaced by Vice Cluster Head and a New 
vice Cluster Head is also selected to improve the 
network lifetime. 
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