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Abstract

This research presents a study and development of network design and planning
techniques for Wireless Sensor Networks (WSNs) to improve energy consumption performance.
We model the proposed network design problems as Binary Integer Linear Programming using
Multiple Objectives. The proposed model aims to not only minimize the energy consumption of
sensor nodes in the network but also minimize the network cost of relay-station installation.

Our key contribution is that the proposed models not only guarantee the network lifetime
but also ensure the radio communication between the energy-limited sensor nodes so that the
network can guarantee packet delivery from sensor nodes to the base station. The proposed
model can determine efficient number and location of relay stations. Moreover, suitable routes
for delivering packets were also determined. The packets can be sent via sensor nodes or relay
stations or sent directly to the base station.

Solution techniques for the proposed Binary Integer Linear Programming using Multiple
Objectives problem apply two approaches including the weighted sum method and the
hierarchical method. Numerical experiments demonstrate that both methods could yield efficient
results. Specifically, the hierarchical method could produce more solutions than that of the
weighted sum method. The hierarchical method could determine solutions for all number of relay
stations to be installed in the network. As a result, the comparison and analysis could be

conducted for all cases that use different number of relay stations.





