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Range-Free Localization Algorithm Based on Estimated Distances
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Abstract: Due to the large localization error of range-free localization algorithms, a range-free
localization algorithm based on estimated distances was proposed. Firstly, a linear function was
designed by analyzing the relation between the distance of two neighbor nodes and the intersection
area of them. The output was a distance parameter which could represent the distance of neighbor
nodes. Then, estimated distances between nodes were calculated based on distances of anchor
nodes. Finally, the estimated positions of non-anchor nodes were calculated based on estimated
distances. Simulation results showed that the localization error of the proposed algorithm is smaller

than that of the current range-free algorithms in both regular and irregular areas.
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Fig. 1 The communication range of neighbor nodes
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Fig. 2 A wireless sensor network with a coverage hole
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Fig. 3 The deployment of nodes
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Fig.4 The impact of anchor nodes on localization

errors in regular area
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