00ooooooog Vol 50 No. 1  87-97 (Jan. 2009)

gobuoboboobooobooood

o ooof oo o ot oo o ofn

0o0ooooo ITsooooo0ooo0o0boo0ooo0oo0ooDoOoooon
000000000000 0000O0o0ooo0oO0oo0oooO0oo0nD GpSOOO
gooooooobOoOOo0O0000000000000000000000000O0OD
oooIrsooooooooooooobooo0ooooboooooooooo00o00
goooooooooOoOoOoOOOOO0OO0O0O0OoooOooooOoOOOObObOOOO
gooooooooooOoOoOboOoOoOoOooOoooooooooooOoOOoObObObOOOo
gooooooooooOoOoOoOoOooOo0o0ooooooooooboooOOObObbO0o
goooooooooooboo0oooooooooooooooOoboboO0o0oOoOogg
gooooooooooOooboOoOoOoOoOoOooooooooobobOOOObObObOOOO
gooooooooooOoOoobooOooOooOoooooooooooOoOOObObObOOOO
goo0oooooOoooOoOo0oooOoOoO0ooOO0OO0OO0bOOO0OO00CcOOO0bOO0O0
goboooooooooo0ooOoooooooooooOobObObOOoOoOooooOooo
gooooooooooOoOobooooooooooooooooOOObObObOOoOooooo
0000ooooo0o0000000000000000000 50em 0000000
go0o0oo0ooooooooooooooooo

Advanced Car Positioning Method Using Optical Beacon

SHINICHIRO MoR1,™! Kazuo Hipa'!
and KENSUKE SAWADAT!

This paper describes about a novel vehicle positioning method using the ex-
isting optical beacon infrastructure that has been spreading on Japanese road-
ways. In recent years, importance of information of vehicle position has been
risen for advanced ITS (Intelligent Transport Systems) systems. GPS is now
a popular means of providing vehicle-positioning systems. However, when ap-
plying GPS to more critical purposes, it generally lacks the necessary accuracy
and reliability. To solve these problems, we have proposed a novel vehicle posi-
tioning method using the existing optical beacon infrastructure. This method
is based on the principle of precisely locating optical source of the infrared-
rays being received. Moreover, the optical beacon infrastructure is designed
for short-range communication, and thus offers high reliability. It is also easier
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to estimate the direction of the source of infrared-rays than radio waves since
infrared-rays travel in a straight line. Experimental results show the proposed
method can realize vehicle position measurement accuracy of 50cm at right
under point of the optical beacon roadside unit.
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Fig.1 The optical beacon roadside unit.
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Fig.2 The specification of spot communication area.
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Fig.3 Explanation drawing of the communication boundary.
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Fig.4 Measurement result of the downlink communication boundary (TopView).
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Fig.5 Principle of detecting the downlink communication boundary.
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Fig.6 Relation between « and infrared ray intercept characteristic.
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Fig.7 The infrared ray leaks from the shadowing panel on the corner of the lane.
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Fig.8 Dimensional drawing of shadowing panel.
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Fig.9 Dimensional drawing of shadowing panel for this experiment.
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Fig. 10 Configuration of the experiment equipment for evaluating basic function of shadowing
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Fig.11 Characteristic of the vehicle position and the infrared rays level.
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Fig.12 Influence that the error margin factor gives to the DL communication boundary.
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Table 2 The maximum accumulation error margin that originates in each error margin factor.
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Fig. 13 Configuration of the experiment equipment for evaluating function of shadowing panel on
real road conditions.
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Table 3 The maximum error margin that originates in each error margin factor.
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