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Evaluation of Localization Algorithms
Based on Accuracy of Relative Positions

NoBORU Kivama,' AKIRA UcHryama,l 12
HirozuMi YamacucHITH2 and TERUO HigasHINOTLT2

In this paper, we propose a new method to evaluate performance of localiza-
tion algorithms based on relationships among the estimated positions of nodes
in wireless networks. In this method, such a relationship is observed as a rel-
ative position relationship between each node and a set of its neighbor nodes.
Then we define the relative position error of a localization algorithm as degree
of discrepancy of the relationships between estimated positions and real ones.
In order to see the effectiveness of the proposed method, we have compared
relative position errors of three localization algorithms. From the results, it
turned out that the difference of the relative position errors was more than

20% although their absolute position errors were almost the same. We have
also confirmed the relative position error relates to human intuition based on
real experiments.
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Fig.1 Reverse in estimated locations. (a) Real position, (b) Consistent, (c¢) Inconsistent.
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Fig.2 Comparison among relative positions. (a)0 (d): Consistent cases, (e): Real position, (f)0 (i):
Inconsistent cases.
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Fig.3 Intuitive example of neighbor nodes.
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Fig.4 Definition of neighbor nodes in terms of circumscribed circles.
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Fig.5 An example of Delaunay triangulations.
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Fig.6 An example of discrepancy between neighbor sets.
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Fig.9 Estimation results by different localization algorithms.
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Table 2 Position errors of localization algorithms.
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Fig. 12 Overview of electronic triage system.
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