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ABSTRACT: In recent years real time implementation of Wireless Sensor Network has raised with great potential. A
large number of low-power, low-cost, multifunctional wireless sensor nodes are consists in WSN, with sensing and
communications capabilities. Key challenge in WSN are to utilize the energy of nodes efficiently, balance overall
energy consumption of the network and thus extending network lifetime for this several energy efficient routing
algorithms have been proposed till date.

To address these issues, a new technique of cluster head selection by considering ratio of nodes current
energy and average network energy is taken into consideration. If a node satisfies certain threshold condition it remains
as cluster head which minimizes energy required for election of new cluster heads and for re-clustering. Simulation
result shows that there is an efficient increase in minimizing the node energy dissipation and will lead to maximize the
network lifetime.
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I INTRODUCTION

Twenty-first centuries most important technology is wireless sensor network (WSN) [1]. From all over the
world , industry and academia wireless sensor network in the past decades has received tremendous attention. A
large variety of inexpensive, low-power ,sensing element nodes, with wireless communications, sensing and
computation capabilities is one amongst the component of WSN [2,3]. For communication over short distance sensor
node uses a wireless medium. Sensor nodes collaborate to accomplish a common task, such as military surveillance,
environment monitoring, and industrial process control [4]. The philosophy behind WSNs operation is that, even
though each individual sensor node is limited in capability, the aggregate power of the entire network is sufficient for
the required mission.

In hostile environments where it is impossible to access the sensors and recharge their batteries, energy poses
a big challenge for network designers[24]. Furthermore, there will be a major impact on the network performance when
the energy of a sensor reaches a certain threshold, the sensor will become faulty and will not be able to function
properly.

Thus, routing protocols designed for wireless sensors network should be as energy efficient as possible to
extend sensors lifetime, and hence prolong the network lifetime while guarantying overall good performance[5,22,23].

It is shown by the current researches that the clustering routing technology is the most influential technology
for WSNs because of effective data communication and energy efficiency [6]. Clustering involves grouping of sensor
nodes together, so that nodes communicate their sensed data to the cluster heads (CHSs), cluster heads collect, aggregate
and transmit the aggregated sensed data to the processing centre called base station for further analysis [7,25]. By
reducing the amount of sensing element nodes that participate in long distance transmission cluster minimizes energy
consumption and provides re-source utilization in WSNs [8,9].

In this paper for efficiently exploiting the power of each individual sensor node a self-organised cluster based
energy balanced routing protocol for WSN is introduced. The ratio of current energy of a node and average network
energy for selecting cluster heads from normal nodes by this considered by this improvement.

This paper is organized as follows into various sections. Section Il presents some related work about various
clustering protocols, Section Ill describes the proposed method, the simulation results and discussion are given in
Section V. Lastly, Section V describes conclusion.
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1. RELATED WORK

In[11,19] Heinzelman, Chandrakasan & Balakrishnan discuss and proposed Low Energy Adaptive
Clustering Hierarchy (LEACH) a communication protocol for wireless sensor network. All nodes are self-organized,
and protocol uses randomization for distribution of energy load evenly among the sensor nodes in the network. Then
high energy cluster head position randomly rotated such that it rotates among the various sensors in order to not drain
the battery of a single sensor. Then protocol runs for several rounds where each round consists of two phases: first
Setup Phase and after that Steady-state phase.

|

/ﬁei\\‘ : No

- /
Yos ~~cluster-head 2_—
l \\_'”,-/

-

cluster-head status
announcements

. = D

/ > r
/ Wait for = Send Join-Request
<’\ Join-Request _— - - — - message to chosen
messages ~ cluster-head
\ > -
|

T
—

s /
~ ’ Wait for
Announce /
- o P s amm .) cluster-head
-— ..\

* - ~
Create TDMA }
schedule and send to

- -
cluster members r

/ Wait for schedule
———b/\ from cluster-Head

t=0 t=0

~— __—
S

I Steady-state
operation for
t=T  ..q S€CONds

Fig. 1 Flow Chart of the Setup Pﬁase of Leach Protocol

Clusters head selection and cluster are organized is done in set-up phase, followed by the steady state phase in
which schedule for communication with the cluster head was created and data transmission to the base station will
takes place. Steady-state phase is longer than setup phase to reduce the routing overhead of broadcasting request
messages. Setup phase consist of advertisement phase and cluster setup phase.

Initially all the sensor nodes are randomly deployed in the network in Advertisement Phase. Now nodes will
decide whether it will become the cluster head for that particular round or not. A random number between zero to one
is generated by each node. If the generated number for a particular round is less than a threshold value (Tn), the node
will become a cluster head. The threshold value may be calculated in [10] as:

P iftmneG

T(FI)Z 1— p x(?’*x Inodi]

e
0 otherwise

Where p is the desired percentage of cluster heads, r is the current round, and G is the set of nodes that have not been
cluster-heads in the last 1/p rounds.

Remaining nodes receives an advertisement message from a node that has been elected as cluster-head for the
current round. Leaf nodes job is to keep sensing the messages throughout the setup phase to listen to the advertisement.
Immediately after advertisement phase, each non cluster head node joins the cluster head to which it belong [12].
Limitations of LEACH Protocol:

1. Criteria for cluster head selection in LEACH are random and depend upon some probability instead of
minimum residual energy of node or any cost function or path function i.e. distances between the base station
or sink node and the node.

2. Some of the clusters may have CH at the edge of the cluster, thus Cluster head distribution is not uniform in
Leach protocol.

S. Lindsey and C.S. Raghavendra proposed PEGASIS in [13] as an extension of the LEACH protocol.
Sensor nodes form chains so that each node transmits and receives from a neighbor. From the chain only one node is
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selected for transmitting data to the sink, then aggregated data is gathered and transferred from node to node, and
finally sent to the base station. PEGASIS avoids cluster formation and uses just one node in a chain to transmit to the
sink. In the data fusion phase a sensor instead of sending directly to CH , transmits to its local neighbors.

PEGASIS routing protocol in its construction phase assumes that all the sensors have knowledge about, the
positions of the sensors, and use a greedy approach. A greedy approach is used for chain construction when a sensor
fails or dies because of low battery power. A randomly chosen sensor node from the chain will transmit the aggregated
data to the BS in each round. In [20,21] performance analysis of PEGASIS with different protocols is
is mentioned that reduces the per round energy expenditure compared to LEACH.

Although PEGASIS avoids the clustering overhead, it still requires dynamic topology adjustment since in
order to have knowledge of where to route its data a sensor node needs to know about energy status of its neighbors.
Significant overhead are often introduced by such topology adjustment in extremely utilized networks.

A. Manjeshwar and D. P. Agrawal introduced in [16] a hierarchical clustering protocol, which groups
sensors into clusters with each led by a CH. In [17] W. Lou introduced a multipath routing protocol named as TEEN.
First sensors report their sensed data to their CH, and then the aggregated data is sent to the higher level CH until the
data reaches the sink. In [18] and [14], Parminder Kaur, Mrs. Mamta Katiyar and N.M. Elshakankiri, N. M. Moustafa
and Y. H. Dakroury discuss the sensor network architecture in TEEN based on a hierarchical grouping. In TEEN
clusters are formed by closer nodes and the process goes on the second level until the sink is reached. Application of
TEEN is where the users can control a trade-off between response time and data accuracy, energy efficiency. A data-
centric method with hierarchical approach is used by TEEN. Important feature of TEEN protocol is that it is suitable
for time critical sensing applications.

G. Smaragdakis, I. Matta and A. Bestavros in [15] proposed SEP is another clustering protocol. To
distribute energy uniformly in WSNs SEP uses a non-homogenous sensor nodes. In SEP the cluster head selection
process uses two different levels of energy. A cluster head is elected from node with the highest weight according to
their different energy and then subsequent CHs are elected using this process. There is a random selection of CHs and
uniform energy consumption among sensor nodes in this approach.

This survey point out quick exhaust in energy level for nodes away from the sink, and nearer nodes still have
required energy left for communication. For the long-run strength and health of the sensing element network ,this
imbalance  of energy consumption is definitely undesirable. Hence a  cluster-based  approach associated
an economical routing protocol that uses this structure is proposed for WSN.

1. PROPOSED APPROACH

This section proposes SCERP, which reduces average energy consumption and enhance the network lifetime
by balancing load of network among sensor nodes. In this approach BS is assumed to be located at a fixed, all the
network nodes which are assumed to be located within the sensor field, closest nodes form clusters. Then the clustering
process goes to the second level till the base station is reached. The main characteristic of SCERP protocol is in the
cluster head selection process, to elect a cluster head, the ratio of nodes current energy with average network energy
and distance is taken into consideration. In next round new cluster heads will be elected only when nodes energy is
below threshold value. Thus energy required for re-electing cluster heads can be greatly reduced. Here nodes having
sufficient energy for operation and whose distance to sink is minimum are elected as cluster head. The respective CH
gets the sensed data from cluster member nodes, aggregates the sensed information and then sends it to the base station.

Flowchart of the proposed work
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Fig.2 Flowchart Of proposed SCERP Protocol

Iv. SIMULATION AND RESULTS
Here the simulation is performed in MATLAB for certain number of rounds. In order to implement the
proposed algorithm same simulation parameters are used for both Leach and SCERP as listed in Table 1. Our goal is to
compare the performance of these algorithms and the level of energy it attends after a certain number of rounds.

Table 1: Simulation Parameters

Parameter Value
Area(x,y) 100,100
Base Station(x,y) 50,50
Nodes(n) 100
Initial Energy(E0) 1.0
Maximum Lifetime 5000
Transmitter Energy 50nJ/bit
Receiver Energy 50nJ/bit
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Free space amplifier 10pJ/bit/m?
Multipath amplifier 0.0013pJ/bit/m*
Message size 4000 bits

Data aggregation 5nJ/bit/signal

P 0.1

Performance metrics are energy consumption per round, network lifetime when first and last node dies, data
packets received by the base station per round in network.

Both Leach and SCERP protocol start with same initial energy and total 100 nodes in a network. The number
of dead nodes per round for both Leach and SCERP is shown in figure 3. It shows that the network lifetime of SCERP
is longer than that of Leach. Figure 4 shows the energy retention after each round for both Leach and SCERP protocol.
For 100 nodes, the energy retention of SCERP is longer than that of Leach protocol. The Figure 5 depicts the number
of packets routed to BS using Leach and SCERP protocol in 5000 rounds. Here graphs show packets routed to BS

using SCERP is maximum.
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V. CONCLUSION

This paper for prolonging the sensor network lifetime presents a cluster-based routing protocol. To reduce the
energy consumption of the WSN and to improve network lifetime, SCERP protocol is designed. From the results
obtained it indicates that in proposed SCERP protocol total network lifetime is increased by 58% , where as energy
retention is increased by 49% . It is proved by the simulation results that the proposed SCERP protocol outperforms
Leach protocol in terms of energy consumption, network lifetime and packets send to BS.

REFERENCES

[1] Shio Kumar Singh, M P Singh and D K Singh “Routing Protocols in Wireless Sensor Networks —A Survey” International Journal of Computer
Science & Engineering Survey (IJCSES) Vol.1, No.2, November 2010, DOI : 10.5121/ijcses.2010.1206.
[2] S.K. Singh, M.P. Singh, and D.K. Singh, “4 survey of Energy-Efficient Hierarchical Cluster- based Routing in Wireless Sensor Networks”,
International Journal of Advanced Networking and Application (IJANA), Sept.—Oct. 2010, vol. 02, issue 02, pp. 570-580.
[3] S.K. Singh, M.P. Singh, and D.K. Singh, "Energy-efficient Homogeneous Clustering Algorithm for Wireless Sensor Network", International
Journal of Wireless & Mobile Networks (IIWMN), Aug.2010, vol. 2, no. 3, pp. 49-61.
[4] Jun Zheng and Abbas Jamalipour, “Wireless Sensor Networks: A Networking Perspective”, a book published by A John & Sons, Inc, and IEEEE,
2009.
[5] Ademola P. Abidoye, Nureni A. Azeez, Ademola O. Adesina, Kehinde K. Agbele, “ANCAEE: A Novel Clustering Algorithm for Energy Efficiency
in Wireless Sensor Networks”, Wireless Sensor Network, 2011, 3, 307-312 doi:10.4236/wsn.2011.39032 (http://www.SciRP.org/journal/wsn)
[6] K. Zhou, L. Meng, Z. Xu, G. Li and J. Hua, “4 Dynamic Clustering-Based Routing Algorithm for Wireless Senor Networks,” Information
Technology Journal, Vol. 7, No. 4, 2008, pp. 694-697.
[7]1 A. D. Amis, R. Prakash, T. H. P. Vuong and D. T. Huynh, “Max-Min D-Cluster Formation in Wireless Ad-Hoc Networks,” Proceedings of the
IEEE 9th Annual Joint Conference of the IEEE Computer and Communications Societies, Tel Aviv, 26-30 March 2000, pp. 32-41.
[8] Y. He, W. S. Yoon and J. H. Kim, “Multi-level Cluster-ing Architecture for Wireless Sensor Networks,” Infor-mation Technology Journal, Vol. 5,
No. 1, 2006, pp. 188-191. doi:10.3923/itj.2006.188.191
[9]1 W. Liu and J. Yu, “Energy Efficient Clustering and Rout-ing Scheme for Wireless Sensor Networks,” Proceeding of the IEEE International
Conference on Intelligent Com-puting and Intelligent  Systems, Shanghai, 20-22 November 2009, pp. 612-616.
doi:10.1109/ICICISYS.2009.5358113
[10]Azat Rozyyev, H. Hasbullah and F. Subhanindoor, “In-door Child Tracking in Wireless Sensor Network Using Fuzzy Logic Technique, ” Research
Journal of Informa-tion Technology, Vol. 3, No. 2, 2011, pp. 81-92. doi:10.3923/rjit.2011.81.92

[11]W. R. Heinzelman, A. Chandrakasan, and H.Balakrishnan, “Energy Efficient Communication Protocol for Wireless Micro-sensor Networks,”
Proc. of 33" IEEE, HICSS, 4-7 Jan, 2000.

[12]Kant Kumar Adlak & Manish Pandey, “Improved Architecture For Maximizing System Lifetime Of Wireless Sensor Network Using Clustering
Algorithm”, International Journal of Computer Science and Informatics ISSN (PRINT): 2231 -5292, VVolume-2, Issue-3, 2012.

[13]S. Lindsey and C.S. Raghavendra, “PEGASIS: Power-efficient Gathering in Sensor Information System”, Proceedings IEEE Aerospace
Conference, vol. 3, Big Sky, MT, Mar. 2002, pp. 1125-1130.

[14]N.M. Elshakankiri, N. M. Moustafa and Y. H. Dakroury, "Energy Efficient Routing Protocol for Wireless Sensor” , International Journal of
Advanced Research in Computer Science and Software Engineering 2 (11), pp. 194-199, 2012.

[15] G. Smaragdakis, |. Matta and A. Bestavros, “SEP: A Stable Election Protocol for Clustered Heterogeneous Wireless Sensor Networks,” 2nd
International Workshop on Sensor and Actor Network Protocols and Applications, Boston, 22 August 2004, pp. 56-66.

Copyright to IJARSET www.ijarset.com 3754



ISSN: 2350-0328
International Journal of Advanced Research in Science,
Engineering and Technology
Vol. 4, Issue 4 , April 2017

[16] A. Manjeshwar and D. P. Agrawal, “TEEN: A Protocol for Enhanced Efficiency in Wireless Sensor Networks”, in the Proceedings of the 1st
International Workshop on Parallel and Distributed Computing Issues in Wireless Networks and Mobile Computing, San Francisco, CA, April
2001.

[17]W. Lou, “dn Efficient N-to-1 Multipath Routing Protocol in Wireless Sensor Networks”, Proceedings of IEEE MASS’05, Washington DC, Nov.
2005, pp. 1-8.

[18]Parminder Kaur, Mrs. Mamta Katiyar , “The Energy-Efficient Hierarchical Routing Protocols for WSN: A Review”, International Journal of
Advanced Research in Computer Science and Software Engineering 2 (11), November- 2012, pp. 194-199.

[19]Heinzelman, W.B.C., A.P.; Balakrishnan, H.,” An application specific protocol architecture for wireless micro-sensor networks”,|IEEE
Transactions on Wireless Communications, 2002. 1(4): pp 660 — 670.

[20]Laiali Almazaydeh, Eman Abdelfattah, Manal Al- Bzoor, and Amer Al- Rahayfeh “Performance Evaluation Of Routing Protocols In Wireless
Sensor Networks” International Journal of Computer Science and Information Technology, Volume 2, Number 2, April 2010.

[21] V.Chandrasekaran, Dr.A.Shanmugam “ An Energy Efficient Multihop Hierarchical Routing in Wireless sensor Networks” 10SR Journal of
Electronics and Communication Engineering (IOSR-JECE) Volume 5, Issue 4 (Mar. - Apr. 2013), PP 61-65.

[22].E. Zeydan, D. Kivanc, C. Comaniciu, U. Tureli “Energy-efficient routing for correlated data in wireless sensor networks” Ad Hoc Networks,

Volume 10, Issue 6, August 2012, Pages 962-975.

[23].V. Kumar, S. Jain and S. Tiwari “Impact of Node Density and Mobility on Scalable Routing Protocols in Mobile AdHoc Networks” Special Issue
of International Journal of Computer Applications (0975 8887) on Communication Security, No.5 Mar.2012.

[24]Dr.M.A.Pund “Performance Analysis of Selective Algorithms for Wireless Network” International Conference on Science & Technology for

Sustainable Development”Kuala Lumpur, International Journal SSRG,pp.19-23,May 24-26, 2016, ISSN: 2348 - 8387

Copyright to IJARSET www.ijarset.com 3755



