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Abstract— In the last few years, we have seen the extreme
improvement in wireless communication technologies.
Today wireless sensor technologies are comprehensively
used overall the world to sustain the communication
requirements of an enormous number of end users.
Clustering provides an effective way for extending the
lifetime of a sensor network, the utilization of wireless
sensor networks (WSNs) has grown-up a lot in the present
scenario, pointing out the fundamental need for scalable and
energy efficient routing and data gathering in analogous
comprehensive environments. Clustering protocols have
broadly been used in the above directions. Moreover, they
can significantly contribute to overall system scalability,
lifetime, and energy efficiency. Due to the non-uniform
node distribution, the energy consumption among nodes is
more imbalanced in cluster-based wireless sensor networks.
Based on this problem, in this paper, we discuss the cluster
based routing protocol for wireless sensor networks with
non-uniform node distribution is planned.
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I. INTRODUCTION

In wireless sensor networks sensor nodes are having limited
energy, most of the time during data transmission sensor
nodes lost their residual energy due to other’s
communication which is one of the biggest drawbacks of
WSN’s, Clustering provides an effective way for extending
the lifetime of a sensor network, the utilization of wireless
sensor networks (WSNs) has full-fledged a lot in the present
scenario, pointing out the essential need for scalable and
energy efficient routing and data gathering in equivalent
comprehensive environments. Clustering protocols have
broadly been used in the above directions. Moreover, they
can significantly contribute to overall system scalability,
lifetime, and energy efficiency.
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Fig. 1: Cluster-Based WSN.

Il. APPLICATIONS OF WSN

In today scenario wireless technology is used each and every
field, there are few fields in which we can use the wireless
sensor network.

1) Adversity relief operations.

2) Location monitoring.

3) Biodiversity mapping.

4) Environmental monitoring.

5) Intellectual system buildings.

6) Atmosphere quality monitoring.

7) Soil Quality Monitoring

8) Earthquake detection.

9) Medicine and healthcare.

Il. ISSUES IN WSN
1) Privacy
2) Data reliability
3) Data newness
4) MAC layer issues
5) Authentication
6) Residual energy
7) Self Management
8) Hardware & Software issues
9) Deployment issues
10) Storage & Memory issues
11) Synchronization

IV. EVOLUTION

In 2001, I.F. Akyildiz, W. Su, Y. Sankarasubramaniam, E.
Cayirci studied about wireless sensor networks in which
they describe the concept of sensor networks which has been
made viable by the convergence of micro -electro-
mechanical systems technology, wireless communications
and digital electronics. First, the sensing tasks and the
potential sensor network applications are explored, and a
review of factors influencing the design of sensor networks
is provided.

In 2002, Jason Lester Hill design System
Architecture for Wireless Sensor Networks they present an
operating system and three generations of a hardware
platform designed to address the needs of wireless sensor
networks. Their operating system, called Tiny OS uses an
event based execution model to provide support for fine
grained concurrency and incorporates a highly efficient
component model. Tiny OS enables us to use a hardware
architecture that has a single processor time shared between
both application and protocol processing. They show how a
virtual partitioning of computational resources not only
leads to efficient resource utilization but allows for a rich
interface between application and protocol processing. This
rich interface, in turn, allows developers to exploit
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application  specific communication
significantly improve system performance.

In 2004, Raquel A.F. Mini, Antonio A.F. Loureiro,
Badri Nath develops The distinctive design characteristic of
a wireless sensor network: the energy map in which the key
challenge in the design of a wireless sensor network is
maximizing its lifetime. This is a fundamental problem and
new protocol engineering principles needing to be
established in order to achieve this goal. The information
about the amount of available energy in each part of the
network is called the energy map and can be useful to
increase the lifetime of the network. They propose using the
energy map as a protocol engineering principle for this kind
of network. They argue that an energy map can be the basis
for the entire design trajectory including all functionalities
to be included in a wireless sensor network. Furthermore,
they show how to construct an energy map using both
probabilistic and statistical predictions-based approaches.

In 2005, Daniele Puccinelli and Martin Haenggi
studied about Wireless Sensor Networks: Applications and
Challenges of Ubiquitous Sensing, in which Sensor
networks offer a powerful combination of distributed
sensing, computing and communication. They lend
themselves to countless applications and, at the same time,
offer numerous challenges due to their peculiarities, primary
the stringent energy constraints to which sensing nodes are
typically subjected. The distinguishing traits of sensor
networks have a direct impact on the hardware design of the
nodes at least four levels: power source, processor,
communication hardware, and sensors.

In 2006 Dirk WESTHOFF, Joao GIRAO, Amardeo
SARMA describes security solutions for collecting and
processing data in Wireless Sensor Networks (WSNs).
Adequate security capabilities for medium and large scale
WSNs are a hard but necessary goal to achieve to prepare
these networks for the market.

In- 2006 John Paul Walters, Zhenggiang Liang,
Weisong Shi, and Vipin Chaudhary decribes As wireless
sensor networks continue to grow, so does the need for
effective security mechanisms. Because sensor networks
may interact with sensitive data and/or operate in hostile
unattended environments, it is imperative that these security
concerns be addressed from the beginning of the system
design. However, due to inherent resource and computing
constraints, security in sensor networks poses different
challenges than traditional network computer security.

In 2006 Yong WangGarhan AtteburyByrav
Ramamurthy presents a survey on security issues in WSNs
First they outline the constraints, security requirements, and
attacks with their corresponding countermeasures in WSNS.
Then they present a holistic view of security issues. These
issues are classified into five categories: cryptography, key
management, secure routing, secure data aggregation, and
intrusion detection.

In 2007 Prabhudutta Mohanty, Sangram Panigrahi
Nityananda Sarma, Siddhartha Sankar Satapathy they
explored general security threats in wireless sensor network
and made an extensive study to categorize available data
gathering protocols and analyze possible security threats on
them.

protocols  that

In 2008 Luis E. Palafox , J. Antonio Garcia-Macias
they present the growing challenges related to security in

wireless sensor networks. They show possible attack
scenarios and evidence the easiness of perpetrating several
types of attacks due to the extreme resource limitations that
wireless sensor networks are subjected to. Nevertheless,
they show that security is a feasible goal in this resource-
limited environment; to prove that security is possible they
Survey several proposed sensor network security protocols
targeted to different layers in the protocol stack. The work
surveyed in their chapter enables several protection
mechanisms vs. well documented network attacks.

In 2009 Chiara Buratti Andrea Conti Davide
Dardari and Roberto Verdone their survey paper aims at
reporting an overview of WSNs technologies, main
applications and standards, features in WSNs design, and
evaluations. In particular, some peculiar applications, such
as those based on environmental monitoring, are discussed
and design strategies highlighted; a case study based on a
real implementation is also reported.

In 2010 Amar Adnan Rasheed M.S., Northeastern
Dr. Rabi N. Mahapatra In their dissertation, they consider a
number of security schemes for WSN (wireless sensor
network) with MS. The schemes offer high network’s
resiliency and low communication overhead against nodes
capture, MS replication and wormhole attacks. They
propose two schemes based on the polynomial pool scheme
for tolerating nodes capture: the probabilistic generation key
pre-distribution scheme combined with a polynomial pool
scheme, and the Q-composite generation key scheme
combined with a polynomial pool scheme. The schemes
ensure low communication overhead and high resiliency.

In 2011 Dr. Manoj Kumar Jain in their paper they
attempt to present a survey on the major topics in wireless
sensor network security, and also present the obstacles and
the requirements in the sensor security, classify many of the
current attacks, and finally list their corresponding defensive
measures.

In 2011 Luis M. L. Oliveira Joel J. P. C. Rodrigues
in their paper they survey a comprehensive review of the
available solutions to support wireless sensor network
environmental monitoring applications.

In 2012 Xiaojiang Ren Weifa Liang In their paper
they consider data collection in an energy harvesting sensor
network with a mobile sink, where a mobile sink travels
along a trajectory for data collection subject to a specified
tolerant delay constraint T. The problem is to find an
optimal close trajectory for the mobile sink that consists of
sojourn locations and the sojourn time at each location.

In 2012 Xuxun Liu In their paper they survey on
Clustering Routing Protocols in Wireless Sensor Networks
in which Based on network structure, routing protocols in
WSNs can be divided into two categories: flat routing and
hierarchical or clustering routing. Owing to a variety of
advantages, clustering is becoming an active branch of
routing technology in WSNSs. In this paper, he present a
comprehensive and fine grained survey on clustering routing
protocols proposed in the literature for WSNs. We outline
the advantages and objectives of clustering for WSNs, and
develop a novel taxonomy of WSN clustering routing
methods based on complete and detailed clustering
attributes. In particular, we systematically analyze a few
prominent WSN clustering routing protocols and compare
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these different approaches according to our taxonomy and
several significant metrics.

In 2013 R.U.Anitha and Dr P. Kamalakkannan, in
their paper they developed Enhanced Cluster Based Routing
Protocol for Mobile Nodes in Wireless Sensor Network they
propose an enhanced algorithm for Low Energy Adaptive
Clustering Hierarchy—Mobile (LEACH-M) protocol called
ECBR-MWSN which is Enhanced Cluster Based Routing
Protocol for Mobile Nodes in Wireless Sensor Network.
ECBR-MWSN protocol selects the CHs using the
parameters of highest residual energy, lowest Mobility and
least Distance from the Base Station. The BS periodically
runs the proposed algorithm to select new CHs after a
certain period of time. It is aimed to prolonging the lifetime
of the sensor networks by balancing the energy consumption
of the nodes. Then compare the performance of our
proposed algorithm with the cluster based protocols using
ns2 simulator.

In 2013 S.Ganesh and R.Amutha in their paper
they consider Efficient and Secure Routing Protocol for
Wireless Sensor Networks through SNR based Dynamic
Clustering Mechanisms in which they modified the AVDV
Routing by incorporating Signal to Noise Ratio based
dynamic clustering. The proposed scheme Efficient and
Secure Routing Protocol for Wireless Sensor Networks
through SNR based dynamic Clustering mechanism can
partition the nodes into clusters and select the Cluster Head
among the nodes based on the energy and Non Cluster Head
nodes join with a specific Cluster Head based on SNR
Values.

In 2014 Agam Gupta and Anand Nayyar studied
about Cluster-Based Energy Efficient Routing Protocols in
Wireless Sensor Networks, Wireless sensor networks
(WSNs) consists of large number of multifunctional sensor
nodes. Routing protocols developed for other ad hoc
networks cannot be applied directly in WSN because of the
energy constraint of the sensor nodes. Sensor nodes are
battery powered and deployed in harsh environments so it is
not always possible to recharge or replace the batteries.

In 2015 Jong-Myoung Kim, Seon-Ho Park, Young-
Ju Han and Tai-Myoung Chung, designed Cluster Head
Election mechanism using Fuzzy logic in Wireless Sensor
Networks in which they introduce CHEF-Cluster Head
Election mechanism using Fuzzy logic. By using fuzzy
logic, collecting and calculating overheads can be reduced
and finally the lifetime of the Sensor Networks can be
prolonged. To prove efficiency of CHEF, they simulated
CHEF compared with LEACH using the matlab. Our
simulation results show that CHEF is about 22.7% more
efficient than LEACH.

V. CONCLUSION & FURTHER DEVELOPMENT

Today wireless sensor technologies are widely used across
the globe to support the communication needs of a huge
number of end users. The importance of wireless sensor
technologies in everyday life has been discussed. In this
work, we have discussed about the wireless sensor networks
and we have seen that the cluster based have several
advantages over traditional wireless sensor networks such as
energy, network life cycle. In this paper we discussed the
various clustering based WSN and the advantages of these
technologies over the wired technology.

REFERENCES

[1] Faroog Anjum and Petros Mouchtaris. Security for
Wireless Ad Hoc Networks. WILEY, 2nd edition, 2007.

[2] Behrouz A. Forouzan. Cryptography and Network
Security. Tata McGraw- Hill, 2007.

[3] Patrick Albers, Olivier Camp, Jean-Marc Percher,
Bernard Jouga, Ludovic M’e, and Ricardo Staciarini
Puttini. Security in ad hoc networks: a general intrusion
detection architecture enhancing trust based approaches.
In Wireless Information Systems, pages 1-12, 2002.

[4] Ningrinla Marchang and Raja Datta. Collaborative
techniques for intrusion detection in mobile ad-hoc
networks. Ad Hoc Networks, 6(4):508-523, 2008.

[5] Sergio Marti, Thomas J. Giuli, Kevin Lai, and Mary
Baker. Mitigating routing misbehavior in mobile ad hoc
networks. In MOBICOM, pages 255 265, 2000.

[6] A.Rajaram and Dr. S. Palaniswami. Malicious node
detection system for mobile ad hoc networks. (1JCSIT)
International Journal of Computer Science and
Information Technologies, 1(2):77-85, 2010.

[7] Digital Signature. http
==en:wikipedia:org=wiki=digital signature.

[8] C. Siva Ram Murthy and B. S. Manoj. Ad Hoc Wireless
Networks:  Architectures And Protocols. Pearson
Education India, 2008.

[9] Wenjia Li and Anupam Joshi. Security issues in mobile
ad hoc networks. In Ad Hoc Networks, pages 1-23,
2008.

[10]A. S. Tanenbaum. Computer Networks. Prentice Hall,
3rd edition, 2003.

[11] Sheenu Sharma and Roopam Gupta. Simulation study
of blackhole attack in the mobile ad hoc networks. In
Journal of Engineering Science and Technology, pages
243-250, 2009.

[12]William S. Stallings. Cryptography and Network
Security. Prentice Hall, 4™ edition, 2005.

[13]Nikos Komninos, Dimitris Vergados, and Christos
Douligeris. Detecting unauthorized and compromised
nodes in mobile ad hoc networks. Ad Hoc Networks,
5(3):289-298, 2007.

[14] Teerawat Issariyakul and Ekram Hossain. Introduction
to Network Simulator NS2. Springer, 2008.

[15]Mubashir Husain Rehmani, Sidney Doria, and
Mustapha Reda Senouci. A tutorial on the
implementation of ad-hoc on demand distance vector
(aodv) protocol in network simulator (ns-2). In Wireless
Information Systems, pages 1-13, 2009.

[16] Xuxun Liu, A Survey on Clustering Routing Protocols
in Wireless Sensor Networks, Sensors 2012, 12, pages
11113-11153; doi:10.3390/s120811113.

[17]S.Ganesh and R.Amutha, Efficient and Secure Routing
Protocol for Wireless Sensor Networks through SNR
based Dynamic Clustering Mechanisms, pages 127-134.

[18]Heinzelman, Anantha Chandrakasan, and Hari
Balakrishnan, Energy-Efficient Communication
Protocol for Wireless Microsensor Networks, Hawaii
International Conference on System Sciences, January
4-7, 2000, Maui, Hawaii.

[19] Sankalpa Gamwarige and Chulantha Kulasekere, An
Algorithm for Energy Driven Cluster Head Rotation in
a Distributed Wireless Sensor Network, the
International  Conference on Information and

All rights reserved by www.ijsrd.com 254



A Survey on Cluster Based Routing Protocol for Wireless Sensor Network
(1JSRD/Vol. 6/1ssue 02/2018/069)

Automation, December 15-18, 2005, Colombo, Sri
Lanka, pages: 354-359.

[20]Jong-Myoung Kim, Seon-Ho Park, Young-Ju Han and
Tai-Myoung Chung, CHEF: Cluster Head Election
mechanism using Fuzzy logic in Wireless Sensor
Networks, Feb. 17-20, 2008 ICACT 2008, ISBN 978-
89-5519-136-3, pages 654-659.

[21] Pratyay Kuila and Prasanta K. Jana, Energy efficient
clustering and routing algorithms for wireless sensor
networks: Particle swarm optimization approach,
Engineering Applications of Artificial Intelligence 33
(2014) 127-140.

[22]Huang Lu, Student Member, IEEE,JieLi,Senior
Member, IEEE, and Mohsen Guizani, Fellow, IEEE,
Secure and Efficient Data Transmission for Cluster-
Based Wireless Sensor Networks, IEEE
TRANSACTIONS ON PARALLEL AND
DISTRIBUTED SYSTEMS, VOL. 25, NO. 3, MARCH
2014,

[23]Agam Gupta and Anand Nayyar, A Comprehensive
Review of Cluster-Based Energy Efficient Routing
Protocols in Wireless Sensor Networks, International
Journal of Research in Computer and Communication
Technology, Vol 3, Issue 1, January- 2014.

All rights reserved by www.ijsrd.com 255



