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Abstract

Recent advances in wireless sensor networks have led to an emergence of many routing
protocols. Limited battery capacity of sensor nodes makes energy efficiency a major and
challenge problem in wireless sensor networks. Thus, the routing protocols for wireless

sensor networks must be energy efficient in order to maximise the network lifetime.

In this thesis, we developed a centralised clustering, energy-efficient routing protocol
for wireless sensor networks. Our protocol consists of a cluster head selection algorithm,
a cluster formation scheme and a routing algorithm for the data transmission between
cluster heads and the base station. The cluster head selection algorithm is performed by
the base station using global information of the network. This algorithm aiming at choos-
ing cluster heads that ensure both the intra-cluster data transmission and inter-cluster
data transmission are energy-efficient. The cluster formation scheme is accomplished by
exchanging messages between non-cluster-head nodes and the cluster head to ensure a
balanced energy load among cluster heads. The routing algorithm is based on the op-
timal transmission range for the data transmission between cluster heads and the base

station using multi-hop.

The performance of our routing protocol is evaluated by comparing with three ex-
isting routing protocols on a simulation platform. The simulation results show that our
protocol can achieve better performance in terms of energy efficiency and network lifetime.
Because of the centralised algorithm and multi-hop routing, there is a small communica-
tion overhead and transmission delay when using our protocol. Since our protocol can
save energy and prolong network lifetime, it is well suited for applications where energy
and network lifetime are the primary considerations and small overhead and time delay

can be tolerated.
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