0000000000000 0Vol.OONo.OO 2001

00 uobouououooooooooon

Jooboobodogo

A Road Surface Condition Sensing System Using Laser Radar and Fussy

Inference

Ooodoao
Kiyokazu TAKAGI

Since 1996, I have been developing the road surface condition sensing system using Laser Radar for
Advanced Cruise-Assist Highway System (AHS) committed from the Public Works Research Institute

of the Ministry of Construction currently national institute for land and infrastructure management

of ministry of land,infrastructure and transport. In this paper, I show the outline of the system and

the inference algorithm. In addition, I have investigated the effectiveness of this sensing system for

collecting road maintenance information. The result was also encouraging.
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Fig.1 Road surface condition sensing system
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Fig.2 System configuraction
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Fig.3 A sensor system installed at the Nakayama
Pass, Hokkaido
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Fig.4 Distribution of reflectivity degrees
over road surfaces
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Fig.6 Road surface condition discrimination algorithm
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Fig.7 Concept of determination of road management
information

Fig.8 Examples of experimental condition
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Table 1 Composed fussy inference unit

Item Difference in travel time

Reflection intensity
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Fuzzy rules
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. If (dist is mid) and (ref is mid) then (condition is dry)

. If (dist is mid) and (ref is strong) and (rad is center) then (condition is wet)
. If (dist is far) and (ref is weak) and (rad is outer) then (condition is wet)

. If (dist is near) and (ref is strongest) then (condition is n_snow)

. If (dist is near) and (ref is strong) then (condition is ¢_snow)

. If (dist is near) and (ref is mid) then (condition is slush)

. If (dist is near) and (ref is weak) then (condition is slush)

8. If (dist is mid) and (ref is weak) then (condition is slush)

0510



Table 2 Examples of recognition of road surface conditions by fuzzy inference

Road surface conditions

Inference results
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Table 3 Road surface conditions detectable with

laser radar
Road Dry | Wet | Water | Slush | Compacted | New Frozen Ice
surface film snow snow | compacted | film
condition snow
Detectable | O o A O o (@) @) @)

Note: Discrimination of frozen road surfaces repuires infomation
on road surface temparature.
Only the potential for discrimination of water films has been verified.

OO00oooO00oo0OocO00oo0Oo0O00000Fig. 100
ooo

37

36.5
- 36 Rainfall
gas.s New Snow
E a5 Snowfall
2
T 345 < &
©
= 34 Snow cover
335
33 J
g 8 8 § ¢ ¢ &8 R & ¢ 8 g
g g ¥ & ¥ g § ¢ ¥ ¥ @ o
Time (hh:mm)
Fig.10 Results of measurement of changes in

distance due to snow cover
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