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A Pedestrian Positioning System
Using Road Traffic Signs and Landmarks

ToMOYUKI KoJiMa, ! Kazuya YaMANE, T2
MASAO YANAGISAWA,T! TaTsvo OnTsukif!
and Nozomu ToGAwAT!

Mobile-GPS is generally used for pedestrian positioning on mobile devices

such as mobile phones and PDAs. Positioning errors of mobile-GPS might
be caused by several factors, such as “multipath,” however, positioning errors
of mobile-GPS have been not investigated sufficiently. In this paper, we first
investigate positioning errors of mobile-GPS at Takadanobaba station and its
environs which have both urban and residential areas. Our investigation results
show that positioning errors of mobile-GPS can cause approximately 80-meter
error at the maximum. Secondly we propose a highly accurate pedestrian posi-
tioning method using road traffic signs and landmarks. Our proposed method
does not require any infrastructure construction as we already have infras-
tructure of road traffic signs, landmarks and mobile-GPS on mobile devices.
Assuming that a user is positioned at the traffic sign, our proposed method
determine the user position by finding out several nearby road traffic signs and
sending their colors and shapes to a server. Our method start with locating
approximately position of a user using mobile-GPS. Next, it locates user posi-
tion by selecting road traffic sings and landmarks. Our method is implemented
with CGI and investigated using mobile phones of NTT Docomo and au by
KDDI. By this investigation, the accuracy of this method was 98% and we suc-
ceeded to confirm effectiveness of the proposed method through this evaluation
investigation.
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Fig.1 A road traffic sign.
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Fig.2 Investigated points for mobile-GPS posi-
tioning error using an NTT DoCoMo mo-
bile phone.
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Fig.4 Investigated points for mobile-GPS posi-
tioning error using a KDDI mobile phone.

16
14
12
B 10 i
2
LR |
4
2
0
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
MR m)

03 NTTODOOOODOO GpSO0OO0O0OO
Fig.3 Mobile-GPS positioning errors using an
NTT DoCoMo mobile phone.
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Table 1 Infrastructure of existing positioning systems.
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Table 2 Positioning accuracy of existing positioning systems.
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Fig.8 Processing flow from the viewpoint of a user.
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Table 3 The frame colors and shapes of road traffic signs.
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Fig. 10 Number of road traffic signs placed nearby a crossroad in urban areas.
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Fig.11 Simulation area.
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Table 4 Number of the points where a road traffic sign is specified correctly in each step.
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Fig. 13 Investigated area using an NTT DoCoMo mobile phone.
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Fig.14 Investigated area using a KDDI mobile phone.
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Table 5 Investigation results.
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Fig. 15 A road traffic sign which could not be found by users (1).
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Fig. 16 Road traffic signs which could not be found by users (2).
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