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Abstract : Wireless Sensor Networks (WSNs) consist of a set of sensor nodes with limited capability. WSNs may suffer from
multiple node failures when they are exposed to harsh environments such as military zones or disaster locations and lose
connectivity by getting partitioned into disjoint segments. Relay nodes (RNs) are alternatively introduced to restore
connectivity. They cost more than sensors as they benefit from mobility, more power and more transmission range, enforcing a
minimum number of them to be used. This paper addresses the problem of RN placement in a multiple disjoint network by
developing a genetic algorithm (GA). The problem is reintroduced as the Steiner tree problem (which is known to be an NP-
hard problem) by the aim of finding the minimum number of Steiner points where RNs are to be placed for restoring
connectivity. An upper bound to the number of RNs is first computed to set up the length of initial chromosomes. The GA
algorithm then iteratively reduces the number of RNs and determines their location at the same time. Experimental results
indicate that the proposed GA is capable of establishing network connectivity using a reasonable number of RNs compared to
the best existing work.
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