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Abstract 

Wireless Sensor Network (WSN) is a multi-hop sensor network system in which sensor nodes are deployed in 
monitoring area to sense some environmental parameters. WSN is used to bridge the gap between physical world of 
humans and virtual world of electronics. WSNs have number of applications in daily life such as remote monitoring 
of environment, habitat, agriculture, health care, automobiles, and disaster prone zones. WSNs have characteristics 
such as limited resources, multi-hop routing and dynamic network topology. Clustering is introduced in WSN 
because it has proven to be an effective approach to provide better data aggregation and scalability for large WSNs. 
Clustering also conserves the limited energy resources of the sensors. This paper does comparative study of existing 
clustering algorithms in WSNs based on centralized, distributed or hybrid method and highlights the challenges in 
clustering. In addition we proposed a new clustering system which uses at most two-hop for intra-cluster 
communication. Reduction in number of clusters and CHs prolongs network lifetime. 
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1. Introduction 

In wireless sensor network (WSN) the sensor nodes are often grouped into individual disjoint sets called a cluster. 
Each cluster comprises of Cluster Head (CH) and its members [1]. CHs are nodes that consume more energy than 
cluster members when they involve in aggregating, processing and routing data. CHs collect data from the sensors.  
Clustering is especially important for sensor network applications where a large number of ad-hoc sensors are 
deployed for sensing purpose. In the network if each and every sensor node starts to communicate then all sensors 
will be engaged in data transmission hence network will enter into enormous congestion and data collisions. This 

© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of the 4th International Conference on Advances in Computing, 
Communication and Control (ICAC3’15)

http://crossmark.crossref.org/dialog/?doi=10.1016/j.procs.2015.04.238&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.procs.2015.04.238&domain=pdf


148   Sumedha Sirsikar and Kalyani Wankhede  /  Procedia Computer Science   49  ( 2015 )  147 – 154 

situation will lead to drain limited energy from
feature of the Wireless Sensor Networks (WS
constraints. Use of clustering in a hierarchical W
and hence extends network lifetime. Although
(within clusters), more energy is drained from
base Station) compared to other sensor nodes 
their residual energy is carried out to balanc
increases the efficiency of data transmission b
the WSN, aggregating data at CHs via intra-clu
 

1.1. Components of a clustering in WSN 

The following are the components of a clustered
Sensor node: A sensor node is the main compon
storage; routing; and data processing. 
Clusters: Clusters are the hierarchical units for
to simplify tasks such as communication betwe
Cluster heads: Cluster heads (CHs) are the lea
cluster. These tasks include data aggregation, or
Base Station: The base station (BS) provides th
It is normally the sink in a WSN. 
 In this paper we present some existing
based on metrics such as residual energy, unif
formation methodology. The rest of the paper is
Section II presents the challenges for clustering
present the comparison, advantages and limitati

Fig. 1.C

2.Related work 
 

2.1. Challenges for Clustering Algorithms 
Clustering schemes play an important 

Following are key limitations of clustering algo
• Limited Energy: Wireless sensor nodes are
storage. It is not practicable to recharge or re
more energy efficient compared to the direct 
consumption in sensor nodes by optimizing 
residual energy, and efficient intra-cluster and i
• Network Lifetime: The energy limitation on
Clustering schemes help to prolong the ne
communication within and outside clusters 

m the network. Clustering of node will address these issue
SN) is used to meet load balancing and efficient resourc
WSN facilitates efficient utilization of limited energy of 
h sensor nodes in clusters transmit messages over a sh

m CHs due to message transmission over long distances 
in the cluster. Periodic re-election of CHs within cluste

ce the power consumption of each cluster. In additio
y reducing number of sensors that are attempting to tran

uster communication and reducing total data packet loses.

d WSN [5] as shown in figure 1: 
nent of a WSN. Sensor nodes perform functions such as s

r WSNs. Large sensor networks need to be broken down 
en the base station and the cluster heads. 

ader of a cluster. CHs are often required to organize acti
rganizing and relaying the communication schedule of a c
he communication link between the sensor network and t

g clustering algorithms for WSNs. We also compare thes
formity of CH distribution, cluster size, number of hops
s divided as follows: 
g algorithms and the working process of clustering. In Se
ions of some clustering algorithms. Section IV concludes 

 
Clustering in wireless sensor network 

role in WSN;these can effectively improve the network p
orithms [7]: 
e small size battery operated sensors, so they have lim
eplace their batteries after exhaustion. The clustering alg

routing algorithms. This can be achieved by balancing
the cluster formation, periodically re-electing CHs bas

inter-cluster communications. 
n nodes results in a limited network lifetime for nodes in
etwork lifetime of WSNs by reducing the energy u

s. Scalability 
ce utilization 
sensor nodes 
hort distance 
(CHs to the 

ers based on 
n, clustering 
nsmit data in 

sensing; data 

into clusters 

ivities in the 
cluster. 
the end-user. 

e algorithms 
s and cluster 

ection III, we 
the paper. 

performance. 

mited energy 
gorithms are 
g the energy 
sed on their 

n a network. 
sage in the 



Download English Version:

https://daneshyari.com/en/article/486118

Download Persian Version:

https://daneshyari.com/article/486118

Daneshyari.com

https://daneshyari.com/en/article/486118
https://daneshyari.com/article/486118
https://daneshyari.com

