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Lifetime Improvement and Coverage Maximization of Cluster-
Based Wireless Sensor Network Using Multi Hop Routing

S. H. Keshmirifarl, MSc Student; H. Bakhshi?, Associate Professor

1- Department of Electrical Engineering, Shahed University, Tehran, Iran, Email: h.keshmiri@shahed.ac.ir
2- Department of Electrical Engineering, Shahed University, Tehran, Iran, Email: bakhshi@shahed.ac.ir

Abstract: The purpose of this paper is to reduce energy consumption and improve lifetime of a wireless sensor network (WSN) which
is capable of covering all targets. Targets are special points of sensing field with determined locations that need to be constantly
monitored. To this end, sensor nodes are categorized into number of groups called cover sets using an optimization approach. Each set
alone, is able to cover all the targets. The operation of the network is divided into rounds with the same lengths. In the beginning of
each round, one cover set is selected and will perform the monitoring task for current round while other nodes in other sets, are in sleep
mode. Clustering and routing decisions of the network is calculated via a Mixed-Integer Linear Programming (MILP) model.
Simulation results show that our proposed method not only fulfills the coverage requirements of the network, but also improves the
network lifetime. Also, the impact of altering the number of cover sets reveals a tradeoff between the number of sets and the sensing
radius adopted by sensors. Moreover, the proposed method outperforms similar algorithms in terms of network lifetime.

Keywords: WSN, clustering, routing, coverage, cover sets, MILP.
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