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Abstract

Traditional cluster-based routing method is a representative method for increasing the energy efficiencies. In these
cluster-based routing methods, the selected cluster head collect/aggregate the information and send the aggregated
information to the base station. But they have to solve the umnecessary energy dissipation of frequent information
exchange between the cluster head and whole member nodes in cluster. In this paper, we minimize the frequency of the
information exchange for reducing the unnecessary transmit/receive frequencies as calculate the overlapped area or number
of overlapped member nodes between the selected cluster head and previous cluster head in the setup phase. And besides,
we consider the direction of super cluster head for optimal cluster formation. So, we propose the modified cluster selection
scheme that optimizes the energy dissipation in the setup phase and reuses the saved energy in the steady phase
efficiently that prolongs the whole wireless sensor network lifetime by uniformly selecting the cluster head.
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Table 1. Energy comparison with traditional setup phase
and proposal setup phase.
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Fig. 2. 3DE algorithm for cluster head selection.
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Table 2. Simulation parameters and values.

| 7 #
Network grid 00 ~ (100,100
Base Station (50, 175)
Threshold distance 75m
Cluster radius 25m
E,.. 50nJ / bit
£fs 10pJ / bit | m*
£mp 0.0013pJ/bil‘/m4
£ aggregation 5nJ / bit/ signal
Data packet size 500 bytes
Broadcast packet size 25 bytes
Packet header size 25 bytes
Initial energy 2]/battery
Number of nodes 100
Number of clusters 5
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