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Two-Phase Localization Algorithm in Wireless Sensor Networks
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ABSTRACT

Sensor localization is one of the fundamental problems in wireless sensor networks. Previous
localization algorithms can be classified into two categories, the GGB (Global Geometry-Based)
approaches and the LGB (Local Geometry-Based). In the GGB approaches, there are a fixed set of reference
nodes of which the coordinates are pre-determined. Other nodes determine their positions based on the
distances from the fixed reference nodes. In the LGB approaches, meanwhile, the reference node set is
not fixed, but grows up dynamically. Most GGB algorithms assume that the nodes are deployed in a
convex shape area. They fail if either nodes are in a concave shape area or there are obstacles that
block the communications between- nodes. Meanwhile, the LGB approach is vulnerable to the errors in
the distance estimations. In this paper, we propose new localization algorithms to cope with those two
limits. The key technique employed in our algorithms is to determine, in a fully distributed fashion, if
a node is in the line-of-sight from another. Based on the technique, we present two localization algorithms,
one for anchor-based, another for anchor-free localization, and compare them with the previous algorithms.

Key words: Wireless sensor network (WSN)(F41 AlA W E £ =), Localization($1X] 2 7), Location
Identification($1 & F3)
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