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    Abstract- The Wireless Sensor Network(WSN) is a network 

consist of many number of distributed sensor nodes. They are the 

main entity to be consider. WSN is used to provide many real 

world solution to certain problems. There are many applications 

in various fields like home, medical, military, etc. Sensor nodes 

sense the events for particular area and pass the information to 

base station from where human can get the data. Sensor nodes of 

WSN have limited capabilities in terms of battery life as well as 

data storage. In designing wireless sensor network the main issue 

is energy dissipation. Many routing protocols have been 

developed to decrease the power consumption of sensor node so 

that the life time of whole WSN can be increased. And now a 

days its become most important task to balance the energy of 

sensor nodes and manage it in proper way so that its could be 

beneficial for whole network. There are many hierarchical and 

location based routing protocols. Here in this paper, we have 

proposed one cluster based algorithm to prolong the lifetime of 

heterogeneous wireless sensor network. This cluster based 

algorithm become effective because clustering in wireless sensor 

network has been proven as a effective thing for energy 

consumption and power management. Here we use MATALAB 

for simulations and compares the results of simulations with 

LEACH protocol which is first clustering protocol for wireless 

sensor network to minimize energy consumption in network. 

 

    Index Terms- Wireless Sensor Network(WSN), Sensor Nodes, 

LEACH, Leader Nodes, Clustering, Network Lifetime. 

I. INTRODUCTION 

ver a years, many research have been carried out for 

wireless sensor network to solve the issue of energy 

dissipation in network. WSN consists of hundreds or thousands 

of sensor nodes. This sensor nodes have sensing, processing, 

communication capabilities [9]. Sensor nodes have 

characteristics like limited battery life, mobility, heterogeneity, 

etc. Out of this battery life of sensor nodes is important one 

because together the battery life of every sensor nodes  decides 

the lifetime of whole sensor network for which a network remain 

live and works normally. 

    Most of the techniques or work in area of wireless sensor 

network to increase the lifetime assumes that the whole network 

has homogeneous nature. Means all the sensor nodes have the 

same energy level during the working of network. But in real 

world during the working of network it has heterogeneous nature 

in terms of energy level. Homogeneous network hardly exist in 

nature. It is possible that energy of all sensor nodes  is equal at 

time of deployment of whole sensor network. Sensor nodes are 

equipped with irreplaceable batteries with limited power 

capacities. They can be deployed manually or be randomly 

dropped. They are containing one or more sensors, self 

configuring, with wireless communications and data processing 

components. The use of wireless sensor networks is increasing 

everyday but the problem is limited battery life. The main 

application domain of WSNs is in: 

 Home control [7] 

 Medical monitoring [8] 

 Military environment [1] 

 Biological and radiological events [1] etc. 

 

 
Figure 1: Wireless sensor network with clustering 

    The main most hard thing in designing network is to make 

whole network energy efficient [13]. So that it works as long 

time as possible. It is proven that doing clustering of sensor 

nodes in the network is more energy efficient technique instead 

of having normal sensor network without clustering. Clustering 

just grouping of sensor nodes and gathering data from sensor 

nodes and passes it to base station. However it is also important 

to use the better clustering techniques in proper way. It is not 

good to rely on some probability type  functions. Also good 

clustering provides less communication overhead to BS, 

minimize energy consumption, less number of active node at a 

time. 

 

    Also after applying clustering the selection of cluster heads 

and the path of information flow is critical one that helps in 

prolonging life of whole network. 

    The remaining of the research paper contains the following 

things: In section 2 we describes the related work. In section 3 

O 
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we introduce our proposed algorithm. In section 4 we shows 

simulation setup and experimental results. And section 5 

provides the conclusion of our work. 

II. RELATED WORK 

    The very first clustering technique proposed for clustering in 

wireless sensor network is LEACH(Low Energy Adaptive 

Clustering Hierarchy) protocol [1]. It is a single level cluster 

based routing protocol. In this protocol clustering task is 

performed in every round of data transmission. And cluster head 

is select that transfer the final data fusion of its own cluster to the 

base station directly. The whole network is divided into number 

of clusters. The protocol works with two phases. One is set up 

phase. In this phase cluster and associated cluster heads are 

elected. Each nodes chooses a number between 0 to 1 and one 

probability function is used to decides the cluster heads nodes. 

Probability function is as follows: 

                                  (1) 

    Where, p is the cluster head probability, r is the number of 

current round and G is the set of nodes that have not been 

cluster-heads in last 1/p rounds. 

    After becoming cluster heads they make TDMA schedule and 

transmit it to all the nodes in its cluster. Clusters are created 

based on signal strength of advertisement received by all none 

cluster head nodes.  

    Second phase is a steady state phase in which cluster head 

nodes stay turn on during whole round and assumes that it had 

data to receive from normal sensor nodes of its own cluster. 

Normal sensor nodes collect the data and send it to the cluster 

head during its own time frame and after that it goes down [11]. 

The problem with LEACH protocol is that it assumes 

homogeneous nature of wireless sensor network. It also uses 

probability function in deciding CH so that there may be chance 

of not having CH nodes in some particular round [12]. 

    From the analysis of wireless sensor networks it is concluded 

that there mainly two types of sensor nodes. One is said to be 

powerful nodes and other is said to be normal nodes [10]. The 

powerful nodes are also know to be as cluster head nodes which 

have more energy level compare to other nodes. The normal 

nodes have lesser energy level compare to powerful nodes.    

    There are also some other cluster based routing protocols like 

EEMC [2], BCDCP [3], LEACH-C [4], HEED [5], etc that all 

assumes homogeneous wireless sensor networks. Also PEGASIS 

[15], TEEN [14], etc are some clustering algorithms. 

    We proposed one different algorithm with different clustering 

technique and with leader node concept. It increases the lifetime 

of sensor network than that of by LEACH. 

III. PROPOSED SYSTEM 

    The proposed system comprises three phases.  

1. Cluster creation phase  

2. Leader selection phase 

3. Data transmission phase 

 

In cluster creation phase, clusters are made by using k-mean 

clustering technique. After applying k-mean to whole network 

sensor node having highest energy than all other nodes in cluster 

is selected as cluster head node. 

In leader selection phase, Euclidean Distance formula is used 

in deciding the leader node out of the existing cluster head nodes.  

The role of leader node is to perform final delivery of aggregated 

data of all sensor network to base station. The leader node have 

the closest distance to the base station. Once leader node gets 

down it means all other nodes including cluster head nodes 

already dead and whole sensor network become dead. 

In data transmission phase, the route of data flow is describes.  

The steps of proposed system is as follows: 

1. Cluster creation phase: 

a) Initially BS requests node position and 

energy level from each nodes.  

b) BS will arbitrarily chooses k nodes as initial 

cluster centers having maximum energy and 

closer to the node.  

c) Repeat. 

d) (Re)assign each node to the cluster with the 

nearest cluster center.  

e) Calculate the mean value of the Cluster.  

f) Until no change. 

g) After making clusters BS will assigns 

cluster head role having maximum energy 

level in each clusters.  

2. Leader selection phase: 

a) Find the distance of all cluster head nodes 

from BS using Euclidean distance formula.  

b) Now, find the mean value(centroid) for all 

distance values of all cluster head nodes, 

which is obtain in step a).  

c) Select the cluster head node as leader node 

which is closer to the centroid obtained in 

step b).  

3. Data transmission phase: 

a) In this phase data is pass from normal node 

to its cluster head node in each clusters. 

b) Than each cluster head node passes the data 

to leader node which will finally forwards 

the data of whole sensor network to BS. 
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IV. SIMULATION SETUP AND PERFORMANCE 

EVALUATION 

    In this part we introduce the implementation result of proposed 

system, energy model used for implementation and parameters 

taken as input during simulation.  

A. Energy Consumption Model  

Here we have taken first order radio energy model for simulating 

proposed system. The equations for transmitting and receiving l-

bit data messages from a given distance d is as follows: 

                          (2) 

                                                      (3) 

 

The following described parameters are used: 

: Energy dissipations per bit by the transmitter or receiver 

electronics  

: Energy dissipations per bit by the transmitter amplifier 

: Energy consumption for transmitting data 

: Energy dissipation by receiving data 

: Free space fading energy 

EDA: Data aggregation energy 

a: Pass loss exponent 

 

 
Figure 2: Energy consumption model [6] 

B. Simulation Parameters 

    The following Table I shows the different parameters with 

values that we have used in implementation of proposed system. 

TABLE I: Simulation parameters 

No. 

of 

Items 

Parameters Value 

1 Network Size 200m*200m 

2 Number of Nodes 500 

3 Data Packet Size 6000 bits 

4 Initial Energy 0.5J 

5 BS Position 50m*50m 

6  =  50nJ/bit 

7 EDA 5nJ/bit 

8  50nJ/bit 

9 
 

0.0013pJ/bit/m
4
 

10 
 

10pJ/bit/m
2
 

C. Simulation Results 

    Figure 3 shows the heterogeneous wireless sensor network 

after deployment of sensor nodes. Figure 4 shows heterogeneous 

wireless sensor network having all sensor nodes become dead. 

 

 
 

Figure 3: Heterogeneous wireless sensor network 

 
 

Figure 4: Dead sensor nodes in heterogeneous wsn 
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    We have simulated the proposed system by taking different 

message size. And from that we determined the lifetime of 

network. The following TABLE II shows the results obtained for 

proposed system and compare it with LEACH protocol. Figure 5 

shows comparison chart between proposed system and LEACH 

protocol.  

TABLE II: Network lifetime 

Packet Size(bits) 

Round Number 

LEACH Proposed System 

12000 321 355 

10000 346 360 

8000 472 501 

6000 541 574 

4000 611 636 

2000 725 786 
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Figure 5: Network lifetime with varying message size 

V. Conclusions 

    Here in this research paper, we have proposed system that uses 

k-mean clustering algorithm and also uses Euclidean distance 

formula for prolonging lifetime of heterogeneous wireless sensor 

network. Because we does not use any probability function 

proposed system gives better results compare to LEACH 

protocol. We also implement proposed system under various 

message sizes. The results of simulation shows that proposed 

system prolongs the lifetime of network more than LEACH 

protocol. 
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