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Proposal of Relative Positioning Accuracy
with User’s Point of View for Estimated Positions

NoBORU Krvyama,! AkIra UcHiyama, !12
HirozuMi YaMAGUcHITH2 and TERUO HigAasHINOTLT2

In this paper, we focus on relative positioning accuracy of cooperative mobile
applications considering user’s point of view and try to answer the question
of how such applications help in object identification. To define such accu-
racy quantitatively, a criterion called proximity-uniqueness is introduced. We
quantify the accuracy by using Degree of Discrepancy (DoD) of Delaunay tri-
angulations formed on the set of estimated positions and the corresponding set
of true positions. A mapping function of positions is also proposed based on
user’s point of view in 3D space so that we can use DoD defined in 2D. The sim-
ulation results have shown that DoD shows more than 30% difference among
the positioning systems while their absolute position errors are the same. Sub-

jective testing has also been conducted using a questionnaire to confirm that
our quantification sufficiently renders human intuition in identifying targets.
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Fig.1 Identifying a Node from a Group using Positioning System Indication
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Fig.2 Relative Positions of F' and G from Bird’s-eye View:(a) Real Placement (b) “Consistent”
Estimation (c) “Inconsistent” Estimation
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Fig.3 Relative Positions of F' and G from Field View: (a) Real Placement (b) “Consistent”
Estimation (c) “Inconsistent” Estimation
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Fig.5 Example of Delaunay Triangulation
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