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In this work, we propose a Multi-Head Clustering Network (MHCN)
with Balanced Cluster Distribution (BCD) algorithm. This algorithm
defines a new scenario for wireless sensor networks instead of doing
round rotation for cluster head selection as compared to classical leach
algorithm.
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Introduction

Wireless Sensor Networks (WSNs) have emerged as
one of the popular wireless technologies all over the
world. In contrast with different wireless communication
techniques such as ad-hoc network or mesh network etc.,
sensor network has its own advantages and limitations
in exchanging data information continuously in real time
environment. In WSN, sensor units are deployed at various
locations in the network and they continuously sense
the physical parameters such as temperature, humidity,
pressure etc. Sensors are deployed at any corner and
easily monitored. Wireless Sensor Network (WSN) consists
of a group of sensor nodes working together to sense
the environment and nodes communicate over a short
distance using wireless link. The nodes can perform simple
data processing work and are deployed randomly. These
sensor nodes are typically small size, low cost and battery
powered. WSN has various important applications in
military, environmental monitoring and target tracking.
The design of a WSN depends significantly on the objectives
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of the applications and it must consider factors such as
environment, cost, hardware and system constraints.
The number of nodes in WSN varies from few to several
hundreds or even thousands, where each node is connected
to one sensor.

Proposed Method

Multi-Head Clustering Network (MHCN) with
BCD Algorithm

Figure 1, shows our newly developed multi-head clustering
network, with a new trafficking model, so as to achieve
higher refreshment in monitoring data. This new network
scenario introduces scheduling technique which includes
interference, where nodes switches between gateways and
cluster heads for optimal power conservation in constraint
to interference for forwarding data. In earlier proposed
clustering network every node used to be initialized as
CH, but their drawbacks were already discussed above. In
order to overcome those limitations we propose Multi-Head
Clustering Network algorithm as shown in below Figure 3.
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Figure |.Multi-Head Clustering Network
(MHCN) Scenario
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Figure 2.Multi-Head Clustering Network
(MHCN) Algorithm

There are many different clustering algorithms classified and
discussed by various researchers and scholars depending
upon cluster head selection strategies. But our proposed
MHCN algorithm defines new scenario for wireless sensor
networks, instead of doing round rotation for cluster head
selection we use Balanced Cluster Distribution (BCD)
method for selection of CH.

Balanced Cluster Distribution (BCD)
Here we divide our cluster elements into three parts.

e End Device or Sensing Node
e Multi-Head Node or Multiple Cluster Heads
e Gateway Node

In our MHCN, End Device node operates as sensing node
which collects continuous data from environment where
network is established and it also computes the gathered

data information needed to monitor and further forwards
this information to Multi-Head node. Depending upon
the coverage area and number of end device nodes we
select number of multiple cluster heads needed within

any cluster network.
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Figure 3.BCD Method to Activate CH in MHCN

Our proposed MHCN uses BCD method to activate CH
among available multi-heads such that these multi-head
nodes remain active only when data is to be aggregated
and data is to be exchanged in between inter-clusters
through gateway or else all multi-head will act as normal
sensing node sometimes become dormant or enter into
sleep mode. BCD method analyses the network load, and
enables the multiple cluster heads if the traffic is very high
within network, if less network load exists then it simply
uses minimum cluster heads to perform data aggregation.
Each aggregated data is forwarded to gateway node for
monitoring and analyzing the data, gateway node also acts
as link between all sensing nodes and end user. Some of
the major advantages of implementing MHCN are:

e Eliminates earlier round rotation cluster formation
role for cluster heads

e Enables proper distribution of cluster heads within
network

e Creates balanced clusters

e Uses minimum network parameters

e Minimizes cluster head selection strategy hence
improves performance

e Since it ignores Node power level or residual energy
then introduces minimum interference and improves
network lifetime and efficiency

Result and Discussion

The proposed Multi-Head Clustering Network MHCN
scenario shown in Figure 4, is simulated under Opnet
tool. In this scenario we have created a wireless sensor
network with 4 different clusters. Each cluster consists
of 2 end device nodes, 2 multi-head clusters nodes and
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Figure 5, shows throughput within cluster 1, it can clearly
be seen that whenever a less network load is detected
then no BCD method is enabled, the only one cluster head
(Cluster head 2) becomes Active Mode and other cluster
head (Cluster head 1) enters into Sleep Mode or becomes
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Similarly in Figure 6, shows throughput within cluster 2, Ll

here also it can clearly be seen that whenever a high Figure 7.Throughput of Cluster 2

network load is detected then BCD method is initialized, using MHCN Scenario

both cluster heads (Cluster head 3 and 4) enters into % Delay CH3 Active Mode

Active Mode enabling sharing of channel resources in 014 1 st o g L

efficient manner. This suggests implementing MHCN in 0.124

wireless sensor network will improve the overall efficiency
of network lifetime thereby enhances the performance of
overall Quality of Service.
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MHCN Scenario
Conclusion

In this paper we propose a new Multi-Head Clustering
Network MHCN algorithm in wireless sensor networks
boosted the overall network life time thrice compared to
traditional Cluster Head method. Our MHCN algorithm is
best clustering technique that can be integrated with any
standard motes (sensor nodes) used in wireless sensor

networks.

References

1. Minet P. Energy efficient routing. Ad Hoc and Sensor
Wireless Networks: Architectures: Algorithms and
Protocols. Bentham Science 2009.

2. Alazzawi L, Elkateeb A. Performance Evaluation of
the WSN Rout-ing Protocols Scalability. Journal of
Computer Systems, Networks, and Communications
2008; 14(2): 1-9.

3. Junhail, Liu X, Danxia Y. Research on Multicast Routing
Protocols for Mobile ad-hoc Networks. Computer
Networks 2008; 52(5): 988-997.

4. Heinzelman WR, Chandrakasan A, Balakrishnan H.

10.

11.

12.

Energyefficient communication protocol for wireless
microsensornetworks. |[EEE Hawaii International
Conference on System Sciences.

Manjeshwar, Agrawal DP. TEEN: A routing protocolfor
enhanced efficiency in wireless sensor networks.
IEEE International Parallel Distributed Processing
Symposium.

Manjeshwar, Agrawal DP. APTEEN: A hybridprotocol for
efficient routing and comprehensive. Formationretrieval
in wireless sensor networks. IEEE International Parallel
Distributed Processing Symposium.

Alim BM, Islam Al, Chowdhury SH, Humayun K et al.
Stable Sensor Network (SSN): A Dynamic Clustering
Technique for Maximizing Stability in Wireless Sensor
Networks. Scientific research wireless sensor network
2010.

Sendra S, Jaime L, Garcia M et al. Power saving and
energy optimization techniques for Wireless Sensor
Networks. Journal of Communications 2011.
Dwivedi SD, Kaushik P. Energy Efficient Routing
Algorithm with sleep scheduling in Wireless Sensor
Network. International Journal of Computer Science
and Information Technologies 2012.

Chang JH, Tassiulas L. Energy conserving routing in
wireless ad-hoc networks.

Chlamtaca 1, Petriolib C, Redi J. Analysis of
Energy-Conserving Access Protocols for Wireless
Identification Networks. International Conference on
Telecommunication Systems (ITC-97).

Chang JH, Tassiulas L. Routing for maximum system
lifetime in wireless ad-hoc networks. 37t Annual Conf.
on Communication, Control and Computing, 1999.




