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A Survey on the Critical Conditionsfor Connectivity
and Coverage in Wireless Sensor Networks’

XIANG Marrtian', SHI Haoshan'", L1 Li-hong?
1. School of Electronics and Information, Northwest Polytechnical University, Xi’ an 710072, China;
2. Sof tware College, Nanchang University, Nanchang 330029, China

Abgtract : The topology attributes of both connectivity and coverage in a wireless sensor network depend on
the spatial distribution of the nodes and their transmisson range. Thispaper first model s the network with
random node distribution as a geometric random graph. Then it proposes an analytical expresson of the re-
quired critical transmisson range of a node, for a given node density, to create a connected network. E
quivalently , if the maximum range of the nodesis given, it can estimate effectively how many nodes are
needed to cover a certain area with a connected network. With experimental test in various scenarios, the
method is proved to achieve guaranteed degrees of coverage and connectivity , valuable for researchersin
this area.
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