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Study on the Visibility of Adaptive Front Lighting System (AFS) for Motorcycles
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When a motorcycle is driven on curving road, the motorcycle headlamp tilts as the
motorcycle body leans, and the area illuminated by the headlamp is limited. If the bank angle of
the headlamp is minimized, however, the visibility is expected to be better.

This study was conducted to clarify the effect of a motorcycle headlamp bank angle leveling

system (hereafter defined as "Motorcycle AFS"). A simulation survey and an actual driving

survey demonstrated that a motorcycle AFS enhances rider visibility while a motorcycle is

driven on a curving road.
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Table 1 Headlamp bank angle and aiming

Condition Headlamp H'ealdlamp

Bank Angle ,(O\I:l)mmg )

an
Radius | Speed € cgree

(m) | (km/h) | (Deeree) » Z
20 20 11.1 0.3 0.6
30 30 12.9 1.7 0.3
50 40 13.3 3.6 0.2
70 50 15.2 0.5 0.2
140 60 134 1.3 0.4

Y : + Indicate Rightward. Z : + Indicate Upward.
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Fig. 2 Driving course and visual targets
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Table 2 Visibility simulation results for motorcycle AFS
(Distance between cut-off line and headlamp : m)

Radius | Speed Bank Angle | Ground Angle Inner Lane Center
Compensation (Degree) Line Center Line
0° -12.9 9 13 16
75° -5.4 19 21 23
30m |30km/h 15° 2.1 O (@) (@)
22.5° 9.6 (@) (@) (@)
AFS 0 @) (6] o
0° -13.3 9 15 18
75° -5.8 20 23 26
50m |40km/h 15° 1.7 [0} (@) @)
22.5° 9.2 (@) O (6]
AFS 0 (@) (6] o
0° -15.2 11 18 23
75° -7.7 21 25 29
70m | 50km/h 15° -0.2 95 95 94
22.5° 7.3 (@) O O
AFS 0 o (0] (0]
0° -13.4 18 26 33
1.5° -5.9 36 41 46
140m | 60km/h 15° 1.6 O (@) (@)
22.5° 9.1 [6) [@) (@)
AFS 0 o (@) o
O : Indicate all visual targets are below cut—off line.

|:| : Indicate cut-off line is over 40m ahead from headlamp.
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Fig. 3 Visibility evaluation (Circle test track)
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Fig. 4 Visibility evaluation
(Testing urban road and middle-speed oval test track)
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