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Abstract—Energy-efficiency in Wireless Sensor Networks
(WSNs) has been regarded as the core issue for designing any
communication protocol. Sensor networks consist of limited
battery-powered nodes and recharging or replacing is not
practical being deployed in harsh environments like
underground mines. So designing of WSNs should be
concentrated on energy efficiency. Clustering technique is used
very effectively to achieve scaling up and power saving in WSNs.
It allows hierarchical structures to be built on the nodes and
enables the more efficient use of scares resources. In this work,
we have proposed a hybrid clustering scheme which able to meet
energy constraints of WSNs. It allows data transmission from
sensor nodes to the sink with reasonable consumption of energy.
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L INTRODUCTION

Wireless Sensor Networks (WSNs) are collections of
sensor nodes which can monitor and control physical and
environmental conditions. WSNs hold significant advantages
over traditional networks with an unlimited potential to
revolutionize many segments of our economy and life.
Environmental monitoring and conservation, homeland
security, manufacturing and business asset management,
automation in transportation industries and healthcare
industries are the different application of wireless sensor
application.

WSNs can be unreliable in real complex environments. If a
source sensor node is not within the range of the sink node then
other nodes which are in the range of sink node must deliver
the sensed data from the source node to sink node through one
or multi-hop routing. Hence for a reliable WSN, it is necessary
to have a reliable routing protocol [4].

WSNs mainly use batteries as the power supply for sensor
nodes. These sensor nodes usually deploy in large areas and
typically are dead when the battery is running out.

In recent years, many studies and researchers focus on
solving the problem of energy issue in WSNs. ME (Mobile
Elements) has been used to collect data and to reduce energy
consumption in [1]. Sink moving strategy to make the system
durable and energy efficient proposed in [2] by using LEACH.
In [3], authors proposed two new distance-based clustering
routing protocols, which called DB LEACH and DBEA-
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LEACH. A hierarchical clustering scheme called BHC has
been proposed in [4] to achieve energy efficiency. Paper [5]
presents a QoS aware Energy Efficient Routing (QEER)
protocol for clustered WSN. A clustering approach for the
homogeneous network proposed in [6], which selects CH
based on distance from the sink.

In this work, we have a proposed a hybrid clustering
scheme which selects Cluster Head (CH) based on distance
from the sink and based on maximum remaining energy in
sensor nodes. There are few previous works like [3, 6] which
select CH based on distance. But there is no such combination
of distance and residual energy that we have done in this work.

II.  PROPOSED APPROACH

In our proposed approach we have assumed that the sensors
are deployed in a fixed position. Each sensor node of the
network has a unique ID and knows its current position and
remaining energy.

A. CH Selection Algorithm

1) CH Selection Based on Distance: This algorithm will
select that node as CH, which is nearest to the sink. To
minimize the transmission energy, we have taken the distance
criterion into consideration.

di
F=l-o=a

Toa

(1

4

Here n is the total number of nodes. d; is the distance from
sensor i to sink, d;j is the distance from each other node j to the
sink. The ratio of this two values will give P;, which is a
uniform value between 0 and 1. The sensor i will be selected as
CH if the probability of S; < P;. Where S; indicates the random
probability between 0 and 1. Here, randomness and probability
are introduced. If we select those nodes as CH, which have the
minimum distance from the sink, then those nodes will die
soon because of selecting them as CH repeatedly.

2) CH Selection Based on Residual FEnergy: This
algorithm will select that node as CH, which has the
maximum remaining energy.
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Here E; is the residual energy of sensor i, E; is the residual
energy of each other node j and P; indicates the ratio of this
two values which gives a uniform value between 0 and 1.
Similarly, the sensor i will be selected as CH if the probability
of S; < P;. CH will be selected randomly which has the
maximum residual energy after each round on the basis of
probability.

3) Hybrid CH Selection: This algorithm will select that
node as CH which has a minimum distance from the sink and
has maximum remaining energy.

- ) 3)

)+{1—a]><(
F)

Here a is the factor of both energy and distance. We can
take only distance or only residual energy into consideration, if
we take a=1 and o=0 respectively. We can evaluate the
performance of Hybrid CH selection algorithm by taking the
value of a between 0 and 1.
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In this section, we will evaluate the performance of our
proposed approach and compare it with DBEA-LEACH [3].
We have used MATLAB to simulate our approach.

RESULTS

TABLE L PARAMETERS CONSIDERED
Parameters Value
Network size 100*100
Number of nodes 100
Sink location Im*1m
Initial energy of sensors 0.15J
Transmission/Receiving energy 50n)
Data aggregation energy Snl]
Maximum round 10000
Transmission speed 10 Kbits
Packet size 400 bytes
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Fig. 1. Lifespan for different value of alpha (a)

Fig. 1 shows the results for the different combination of
distance and residual energy by taking the different value of a.
We have got the best result by using 80% of residual energy
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and 20% of distance (0=0.2). We have the worst energy
efficiency in case of distance (0=1). In case of distance based
CH selection, there always has the chance to select a node as
CH which is closer to BS more often. As a result, the sensors
closer to BS have a high probability to die soon rather than the
nodes that are far from BS. It is the reason that we get the
worst result in case of distance.
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Fig. 2. Comparision between Hybrid and DBEA-LEACH

As shown in Fig. 2, the hybrid approach (for a=0.2) has the
more improved network lifetime than the DBEA-LEACH
protocol. This enhancement is due to the optimal clustering
algorithm and hybrid mechanism. The proposed hybrid
approach is much more stable. But in DBEA-LEACH there is a
sharp breakdown before 1000 rounds. All the sensor nodes in
case of DBEA LEACH die before 5000 rounds whereas the
hybrid approach lasts more than 9000 rounds.

IV. CONCLUSION

In this work, our main goal was to improve the energy
efficiency of the WSNs. We have introduced a hybrid
algorithm of CH selection by which we can calibrate different
combination of distance and residual energy to find the best
result in terms of energy. Although CH selection based on
distance does not give a good result but taking it with residual
energy, we have got a good result comparing to another
approach.
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