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A Seamless Dead-reckoning Navigation Method
Using Infrared Beacons

SHINICHIRO MORI, ! KENSUKE SawaDA, ! Kazuo Hipa, !
HirosHI MINENO'? and TADANORI MizuNOf2

This paper describes a novel method of car positioning using existing the
optical beacon infrastructure which has been spreading in Japanese road and
the dead-reckoning navigation algorithm without map matching. Currently, the
GPS (Global Positioning System) system was a popular as a car positioning.
However, in applications of safety assist, the GPS system has problems at ac-
curacy and reliability in its principle. Therefore, we approach the new technics
which are the positioning system using the optical beacon infrastructure, the
dead-reckoning navigation algorithm without map matching and detected the
direction of the vehicle. This method is composed of the positioning method us-
ing infrared beacons and the autonomous navigation method using gyroscope.
The experimental result shows that the location error was about 20 m, where
the dead-reckoning travelled distance was 1.8 km.
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Table 1 Performance of the existing positioning technologies.
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Fig.1 Overview of the proposed method.
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Fig.2 Roadside beacon unit of the IR beacon.
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Fig.3 Specification of communication area of the IR beacon.
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Fig.4 Principle of the positioning technique using the IR beacon.
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Fig.5 Principle of the existing autonomouse position tracking technology.
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Fig.6 Temperature characteristics of gyroscope.
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Fig.7 Transition characteristic of gyroscope (Temp=35°C).
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Fig. 15 Dead reckoning error by autonomous navigation technology (before/after correction).
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Fig. 17 Evaluation result with IR beacon.
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