
Event Driven Clustering Scheme and Energy 
Efficient Routing for Wireless Sensor Network 

- A Review 
 

Amandeep Kaur#1, Rupinder Kaur Gill*2 

 
#Research Scholar, CT Group of Institutions, Jalandhar 
*Assistant Professor, CT Group of Institutions, Jalandhar 

 

 
Abstract— Wireless Sensor networks are collection of 
huge number of sensor nodes that sense the 
environmental and physical conditions such as 
temperature, pressure, humidity, sound etc. and send it 
to the sink. Sensor nodes in the wireless sensor network 
have limited storage, processing, transmitted 
capabilities as well as limited energy sources. Sensor 
nodes have limited energy and resource constraints so 
efficient utilization of energy is essential for extending 
sensor network longevity. Clustering is an effective 
technique in prolonging the lifetime of the WSN. As 
sensor nodes sense the data, process it and transfer it to 
the base station, there are chances of redundant data 
send by the neighboring nodes. The unavoidable issue is 
that in large sensor networks, the amount of data 
generated is enormous for the base station to process.  
So methods like data aggregation are required that 
combine sensed data into high quality information 
which lead to energy conservation by reducing the 
number of packets transmitted to base station. 
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I. INTRODUCTION 

Wireless Sensor Network (WSN) is at the top of the list of 
the most important technologies of twenty-first century. 
Wireless Sensor Network as name suggest is a wireless 
network consist of small low power devices called nodes 
which making use of sensors for sensing  their surrounding 
conditions and communicate with each other in the network 
through a wireless medium.  The number of Sensor nodes 
in wireless sensor network may be hundreds or thousands. 
Sensor nodes are equipped with sensors; there are different 
sensors such as thermal sensors for measuring temperature, 
microphone sensor for measuring sound, accelerometer, 
pressure sensors etc. The features of these sensor nodes 
include low cost, small size, low power, short range 
communication, multifunctional in term of performing 
sensing, processing, routing etc. Now days Wireless sensor 
network used in many civilian applications such as in 
health, environment, home, space exploration, disaster 
relief, chemical processing, and other commercial areas. 
The main characteristics of WSN include densely node 
deployment, limited battery powered nodes deployment, 
application specific, random topology change, self-

configuration etc.  A sensor node in wireless sensor 
network has limited energy for performing various 
processes such as sensing, processing, communication and 
storage and sometimes it become difficult to replace or 
recharge batteries so power must be used efficiently [1].  
Wireless sensor network contain thousands of sensor nodes 
deployed in interested geographical area and a base station 
that is located inside or near the sensing region.  Sensor 
nodes deployed in area of interest in WSN sense the data 
and transfer it to the base station. Energy consumption of 
nodes in wireless sensor network for sending the data to the 
base station is much higher than other task like sensing and 
processing. The communication between base station and 
sensor nodes can take place either in flat or hierarchal 
fashion. Hierarchal architecture also known as clustering in 
which sensor nodes first grouped into cluster and a higher 
energy node from each cluster is selected as a cluster head. 
Sensor nodes send their data to the base station through 
different cluster heads. Each cluster head aggregate the data 
send by their neighbour nodes. Data aggregation is 
important in WSN because sensor nodes are densely 
deployed in wireless sensor network and there is huge 
possibility that different nodes send same data to the cluster 
head.  In flat Sensor nodes send their data directly to the 
base station.  Hierarchal architecture consumed less energy 
than flat because in hierarchal data is send over a short 
distance. 
Wireless sensor network are used in many applications like 
military, Environmental, habitat monitoring, building 
monitoring, health monitoring etc. In many applications, 
small sensor nodes are densely deployed in interested 
geographical area either in adhoc or in pre-planned manner 
and left unattended to sense parameters like humidity, 
pressure, speed, temperature etc. data send by these sensors 
are collected by the base station(observer).  
Unattended nature of WSNs makes it difficult to recharge 
batteries of the nodes. Energy efficiency is a major design 
goal of WSNs. Several applications require only aggregated 
data to reduce communication overhead e.g. in habitat 
monitoring average reported humidity value is sufficient 
for the sink.  Data aggregation reduces the network 
overhead which results in energy savings [2]. Various 
examination studies show that efficient network 
organization, nodes grouped into clusters support data 
aggregation. Clustering mechanism make an improvement 
in Wireless sensor network in reducing energy 
consumption and overhead. 
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II. CLUSTERING PROCESS IN WSNS 
Wireless sensor network composed of thousands of sensor 
node deployed either in predefined or in adhoc manners. 
Each sensor node in the network is capable in sensing, 
processing and transmitting the data to the sink via wireless 
channel. Sensor nodes are equipped with small powered 
battery, transceiver, and processing and communication 
unit. Node has limited energy and it cannot be recharged 
easily so special attention has to be made to low power 
consumption.  Many researches show that clustering/ 
hierarchal network increase network performance than a 
flat network.  
In hierarchal network, sensor nodes are group together to 
form clusters and a node from each clusters which 
satisfying evaluation criteria such as high received signal 
strength and high energy level is selected as a cluster 
head(CH). CH not only aggregate the data send by the 
nodes in the cluster but also act as a controller to make 
various routing and scheduling criteria [2]. Hierarchical 
clustered sensor networks can be divided into two 
categories: homogeneous and heterogeneous. 
Clustering process is divided into two parts: 
 1) Cluster formation.  
2)  Cluster head selection. 
Cluster formation phase: This is the first phase in 
clustering. In this phase whole sensor nodes in the network 
are arrange into groups and a group of nodes in the network 
is called cluster. 
Cluster head selection phase: In this phase a node from 
each cluster is selected as a cluster head (CH) based on an 
evaluation criteria such as high energy node is selected as a 
cluster head (CH) 
Cluster based protocols group the wireless sensor nodes 
into clusters and provide many advantages to the WSNs 
such as distributing energy evenly, reducing overhead, 
reducing data redundancy and improve network longevity. 
Clustering protocols are divided into two categories: 1) 
leader first approach and 2) cluster first approach. In cluster 
first approach sensor nodes first form clusters and then 
cluster head is selected. In leader first approach cluster 
head is selected first on the bases of certain metrics and 
then nodes are assigning to each cluster head.  
Time driven and Event driven routing are two approaches 
in hierarchal cluster based routing protocols. In time driven 
protocols sensor nodes send the sensed data to the base 
station periodically but in event driven routing protocols 
sensor nodes send the data to the base station only when an 
event is detected. Wireless sensor networks cover a large 
geographical area. Sensor nodes send their data to the base 
station either through single hop or multi-hop. Practically it 
is impossible to have a one hop routing model in which 
each node directly send data to the base station. Energy 
level of sensor nodes decreases quickly because of large 
transmission distance. Hierarchal routing is a good option 
to deal with such problems in which large distance is 
covered by using multi-hop communication. Nodes 
communicate over small distance by using hierarchal 
architecture, hence reduces energy consumption. There are 
many advantages of clustering are [3]: 

1. It saves a lot of energy of the node that send the 
data by reducing the distances travelled by the 
data. 

2. In clustering cluster head perform data 
aggregation process and reduce the amount of 
redundant data. 

3. It also reduces channel contention. 
4. Clustering reduces packet collision. 
5. Clustering result in better throughput of the 

network under high load. 
 

III. DATA AGGREGATION. 
Sensor nodes are very closely deployed in wireless sensor 
network that means sensor nodes might produce much alike 
data of the sensed parameters. Redundant data produce by 
the two or more nodes increase network overhead, packet 
collision. All these truths empower data aggregation 
technique. In data aggregation technique data collected by 
the sensor nodes in the cluster is aggregated at a point 
known as cluster head. At this point all redundant data are 
removed and transfer the data to other cluster heads (CH) in 
the network that combine the data with its own data and 
remove redundant data and transfer it to the sink. This can 
reduce localized traffic in individual group and also reduce 
global data. In WSNs sensor nodes are usually battery 
limited and resource constrained. In order to save resources 
and energy data must be aggregated so as to avoid network 
traffic, packet collision, congestion etc. The aim of data 
aggregation is to reduce redundant data transmission in the 
network. 
A significant energy saving mechanism for removing 
redundant data is in-network aggregation. Raw sensed data 
collected by the sensor nodes in the network is forward to 
the sink for processing. The main aim of in-network data 
aggregation is to remove unnecessary data transmission by 
removing redundant data. The design of an efficient data 
aggregation protocol is a challenging task. Data 
aggregation techniques are tightly coupled with how packet 
is routed through the network. Wireless sensor architecture 
is assumed as a crucial part in the performance of data 
aggregation protocol. Data aggregation and packet routing 
is done simultaneously by many protocols [4] 
 

IV. HYBRID ENERGY EFFICIENT DISTRIBUTED 

PROTOCOL 
The main requirement of sensor network is to increase 
network lifetime. Data aggregation method helps a lot in 
improving network life. HEED uses residual energy level 
as primary parameter for selecting cluster head (CH). In 
case of tie where two or modes have same residual energy 
and are capable of being a cluster head (CH), network 
topology features e.g. node ID, node degree, distances to 
neighbour are considered as a secondary parameters. 
Sensor nodes are of two types: homogeneous nodes and 
heterogeneous nodes. Homogeneous nodes are those which 
have same initial energy level and heterogeneous nodes are 
those which have different initial energy level. In this all 
nodes in the network are assumed to be homogeneous 
having same energy level [5]. HEED (Hybrid Energy 
Efficient Distributed) protocol uses the concept of 
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clustering. Clustering can be extremely effective in one-to-
many, many-to-one, one-to-any, or one-to-all (broadcast) 
communication. HEED has four primary objectives: 
1. Prolonging network lifetime by distributing energy 

consumption. 
2.  Terminating the clustering process within a constant 

number of iterations. 
3. Minimizing control.  
4. Producing well-distributed cluster heads.  

 

V. TREE BASED APPROACH 
Many wireless sensor network protocols are usually based 
on hierarchal organisation of nodes in the network. The 
easiest way to aggregate data forwarding from source to 
destination is to assign some nodes in the route as an 
aggregation point known as aggregator. In these protocols 
tree structure is constructed first in which root is 
represented as sink and sensor nodes are referred as leaves. 
Data aggregation started when a node receives two or more 
data packets, this node then aggregate all the data collected 
from the nodes with its own data and remove redundant 
data. Aggregator send only one data packet to the node 
present below the aggregator in the tree. Tree based 
approach as also some drawbacks. For example when data 
is lost at certain level of tree, data is lost from the whole 
sub tree.  

 

VI. CONCLUSION 
In this paper, an overview of secure data aggregation 
concept in wireless sensor networks has been presented. 
This paper presents that wireless sensor network consists of 
huge number of sensor node having sensing, processing 
and communication capabilities. These nodes are resource 
constraint. Hierarchal architecture is beneficial for network 
longevity. That’s why lifetime of the network is limited so 
the various approaches or protocol has been proposed for 
increasing the lifetime of the wireless sensor network. 
 

ACKNOWLEDGMENT 
This paper has been written with the kind assistance, 
guidance and active support of my department who have 
helped me in this work. I would like to thank all the 
individuals whose encouragement and support has made 
the completion of this work possible. 

REFERENCES 
[1]  Nayyar, Anand, and Agam Gupta. "A Comprehensive Review of 

Cluster-Based Energy Efficient Routing Protocols in Wireless 
Sensor Networks." IJRCCT 3.1 (2014): 104-110.  

[2]  Ma, Ming, and Yuanyuan Yang. "Clustering and load balancing in 
hybrid sensor networks with mobile cluster heads." Proceedings of 
the 3rd international conference on Quality of service in 
heterogeneous wired/wireless networks. ACM, 2006. 

[3]  Younis, Ossama, Marwan Krunz, and Srinivasan Ramasubramanian. 
"Node clustering in wireless sensor networks: recent developments 
and deployment challenges." Network, IEEE 20.3 (2006): 20-25. 

[4]  Lan Tien Nguyen, Xavier Defago, Razvan Beuran , Yoichi Shinoda, 
“An Energy Efficient Routing Scheme for Mobile Wireless Sensor 
Networks” 

[5]  Kour, Harneet, and Ajay K. Sharma. "Hybrid energy efficient 
distributed protocol for heterogeneous wireless sensor 
network." International Journal of Computer Applications 4.6 
(2010): 0975-8887. 

[6]  Kiran Maraiya, Kamal Kant, Nitin Gupta, “Wireless Sensor Network: 
A Review on Data Aggregation”, International Journal of Scientific 
& Engineering Research Volume 2, Issue 4, April -2011 ISSN 2229-
5518, IJSER 2011 

 [7]  Harneet Kour, Ajay K. Sharma, “Hybrid Energy Efficient 
Distributed Protocol for Heterogeneous Wireless Sensor Network”, 
International Journal of Computer Applications (0975–8887) 
Volume 4–No.6 , July 2010 

[8]  Ossama Younis and Sonia Fahmy, “HEED: A Hybrid, Energy-
Efficient, Distributed Clustering Approach for Ad-hoc Sensor 
Networks”, 

[9]  M. BHEEMALINGAIAH, M. M. NAIDU, D. Sreenivasa RAO, 
“Energy Aware Clustered Based Multipath Routing in Mobile Ad 
Hoc Networks”, I. J. Communications, Network and System 
Sciences, 2009, 2, 91-168, Published Online May 2009 in SciRes 

[10]  Leandro Villas, Azzedine Boukerche, Heitor S. Ramos, Horacio A. 
B. F. de Oliveira, Regina B. de Araujo and Antonio A. F. Loureiro, 
“DRINA: A Lightweight and Reliable Routing Approach for in-
Network Aggregation in Wireless Sensor Networks”, 2012 IEEE 

[11]  D.D.Chaudhary, Pranav Pawar, Dr. L.M. Waghmare, “Comparison 
and Performance Evaluation of Wireless Sensor Network with 
different Routing Protocols”, 2011 International Conference on 
Information and Electronics Engineering, IPCSIT vol.6 (2011), 
IACSIT Press, Singapore 

[12]  Kemal Akkaya and Mohamed Younis, Moustafa Youssef, “Efficient 
Aggregation of Delay-Constrained Data in Wireless Sensor 
Networks” 

[16]  Ramesh Rajagopalan, Pramod K. Varshaney, “Data aggregation 
techniques in sensor networks: A survey”, 

[17]  Kamanashis Biswas, Vallipuram Muthukkumarasamy, Elankayer 
Sithirasenan, “Maximal Clique Based Clustering Scheme for 
Wireless Sensor Networks”, IEEE 

 
 
 

 
 
 

Amandeep Kaur et al, / (IJCSIT) International Journal of Computer Science and Information Technologies, Vol. 5 (4) , 2014, 4949-4951

www.ijcsit.com 4951




