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Abstract Recently the topic of wireless sensor networks has become a fast-growing research area. In
wireless sensor networks sensor location plays a crucial role in many applications. The global positioning
system GPS solves the problem of localization in outdoor environments but it is not suitable for wireless
sensor networks. Having a GPS receiver on every sensor is always costly and not feasible. So in the past

there are many localization procedures have been proposed in the literature. In this paper a distributed

accurate and reliable Voronoi diagrams based localization scheme VBLS is introduced which makes use of
received signal strength indicator RSSI  from anchors. First VBLS sorts received signal strength
indicator in descending order. Then unit disk graph is used to calculate the Voronoi area of anchors in turn.
Finally the overlapping region of different anchors’ Voronoi area is identified as the possible region where
sensor resides in. This work is compared via simulation with two other range-free localization schemes W-
Centroid and Centroid to show the efficiency of VBLS. For random anchor placement VBLS outperforms
Centroid scheme and W-Centroid scheme significantly estimation error decreases by 18% and 13 %

respectively. For uniform anchor placement VBLS gets a gain of 7% decrease and 2% increase of

estimation error respectively.
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Research Background

Localization is a fundamental issue for wireless sensor networks. In the past few years many location schemes have been
proposed in literatures. In this paper we introduce a novel range-free localization algorithm VBLS which is accurate distributed and
robust. Under ideal conditions the received signal strength indicator RSSI is a monotonic decreasing function as distance increases.
So the distance constraints to all neighbor anchors can be derived from the received signal strength indicators of anchors. The steps of
VBLS are as follows First VBLS sorts the received signal strength indicator in descending order. Then we use unit disk graph to
calculate the Voronoi area of anchors in turn. Finally the overlapping region of different anchors’ Voronoi area is identified as the
possible region where sensor resides in. We compare our work via simulation with two other range-free location schemes to show that
our algorithm is efficient in both uniform anchor deployment and random anchor deployment. This paper is supported by the National

Grand Fundamental Research 973 Program of China under grant No. 2006CB303006.
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