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Topology Based Position and Orientation Estimation Using
Relative Relationships of Infrared ID Tags

YOSHIYUKI NAKAMURA," YUKO NAMIMATSU,t NOBUO MIYAZAKI,
YUTAKA MATSUO' and TAKUICHI NISITHMURA'®

This paper proposes a method for estimating an object’s two-dimensional (2D) position and
orientation based on topological information collected using infrared tags without any special
location sensors or direction sensors. Estimating a user’s location and articles irrespective
of circumstances is an important issue for context-aware systems. Because users are present
in a location with some purpose or intention, a user’s position and orientation clearly reflect
their context. Especially, orientation information can reflect a more detailed context than
that obtained merely according to the location: people standing face-to-face or back-to-back
would have vastly different contexts. In this paper, we particularly examine an object’s ori-
entation and describe a new method for estimating an object’s position and orientation in an
indoor, real-world environment. With a simulation and an implemented prototype system,

the experimental results demonstrate the feasibility of our estimation method.
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Fig.1 Overview of the topology estimation.
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Fig.2 Positional and directional 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 Rotation and swing 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.

x MBRE——
PRAERE
@ 35 k
L N
w 4
"
€., Y
5

0 5 10 15

BEE+ 727 M [ME]
011 O0O00O0OO0OO0OO0O0OoDOoO
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Fig. 15 Block diagram of prototype user device.
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