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Wireless Sensor Networks (WSNs) have played a potential role in many
applications such as health monitoring and environmental monitoring. A network
structure consists of sensor nodes (SNs) and a base station (BS) which located further
away to collect and analyze the sensing data. Typically, SNs could send data to BS
directly or indirectly via other intermediate SN(s). From the fact that SNs usually
operate by using limited energy sources such as batteries, it may be undesirable to
replace or recharge SNs due to high maintenance cost. In this case, Relay Stations
(RSs) serve an essential role to receive and forward data from SNs to BS such that the
energy-limited SNs can operate for a desired period of the network lifetime. Since
RSs could be equipped with more sophisticated energy sources such as solar cells and
the energy storage, the network deployment cost and lifetime could mainly depend on
the number of sophisticated RSs used in the network and how the sensing data is
forwarded to BS. In order to address the energy efficiency issues of WSNs, we need
an effective RS placement technique, considering practical issues such as limitation of
network cost, energy efficiency and the effects of noise and bit error rate

characteristics of the wireless transceivers.



This research proposes a novel network structure design for efficient energy
consumption in WSNs, considering quality of signal in term of signal to noise ratio to
achieve an acceptance bit error rate. Specifically, we examine the problem of
minimizing energy consumption of SNs in the network using minimum number of
relay stations that could allow the network to operate for a required network lifetime.
Moreover, we study tradeoff between energy consumption of sensor nodes and
number of relay station that installed in the network. The proposed WSN structure
design problem is formulated as Binary Integer Linear Programming (BILP) models

and solved by the IBM ILOG CPLEX Optimization Studio.
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