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Topology based Position and Direction Estimation using
Relative Relationships of Infrared ID tags

YOSHIYUKI NAKAMURA," YUKO NAMIMATSU,* NOBUO MIYAZAKI,
YUTAKA MATSUOt and TAKUICHI NISIHMURA f

This paper proposes a method for estimation of objects’ topology based on local position
and orientation relationship in the real world. Our topology estimation method produces
global relationships and context information of objects for information support to users. We
have developed a user’s device that can collect local positioning relationships as well as a
topology estimation engine. The basic characteristic of our method is evaluated quantita-
tively with a simulation, which presumes some real world scenes assume plenty of objects in a
room like a conferences or a openhouse. In addition to the characteristic, specification for the
real devices is clarified with the simulation, and then devices are implemented. This paper
shows the status and the feasibility of our system.
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Fig.1 Overview of the topology estimation
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Fig.2 Positional and directional relative relation of two

objects.
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Fig.3 Example of positional relations on a 2D space.
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Fig.4 Extended spring dynamical model
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Fig.5 Roll dynamical model
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Fig.6 Space for simulations and anchor point settings.
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Fig.7 Nametag type implementation example for 4
directional resolutions
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Fig.8 Sensing parameters for local positional relation
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Fig.9 Example of the roll dynamics model acted.
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Fig.10 Positional error of topology estimation
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Fig.11 Directional error of topology estimation
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Fig.12 Example of topology estimation divergence.
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Fig.13 Module configuration of prototype user device
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