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In this paper, we address a problem that arise in the design
of cluster-based wireless sensor networks. In particular, we
consider the problem of assigning sensors to gateways in a
wireless sensor network with the objective of distributing
the traffic load among the gateways so as to ensure that no
gateway is overloaded. We show that this problem is
optimally solvable in polynomial time if all sensors have
Uniform Traffic Load. However, the problem turns out to
be NP-hard if the sensors have differing traffic loads. We pro-
posed an approximation algorithm for the NP-hard problem
and prove that our proposed algorithm is able to guarantee a
performance ratio of 3. Empirical studies have shown that
our proposed algorithm is able to perform much better on
the average as compared to the worst-case performance ratio
derived. Hence one direction for future research is to analyse
the average-case performance of our proposed algorithm.
Our proposed algorithm adopts a centralized approach
which assume that each node is aware of the network topol-
ogy. Another direction for future work is to develop a dis-
tributed algorithm which would be more scalable for the
design of cluster-based sensor networks.
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