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Effective Assessment of Night time Visibility of Pedestrians Using a
Driving Simulator
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Pedestrian fatalities are a major road safety issue in Japan. Fatal night time pedestrian collisions occur at a rate that
is roughly two times greater than the occurrence of fatal daytime pedestrian collisions. One of the main factors respon-
sible for these collisions is the driver’s inability to detect pedestrians from a safe distance. High-beam usage is known as
a means to prevent night time pedestrian accidents. However, we need to evaluate the effects of pedestrian visibility
illuminated by headlamps while taking into consideration human factors when driving before we can determine
whether it is truly helpful for drivers. Therefore, it would be desirable to evaluate the performance of headlamps while
regarding a vehicle as a human/machine system integrated with human factors, but it is difficult to fully consider the
constraints in testing conditions, etc. We used a fixed-base driving simulator to verify the effects of pedestrian visibility
across different headlamp beam patterns. From the tests, we confirmed the effectiveness of high-beam headlamps,
based on pedestrian visibility during night time driving.
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(a) Low beam light distribution

(b) High beam light distribution

Fig. 2 Light Distributions
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Fig. 3 Test Course

3. XBER

3.1 HITEDHMEROBER

NV FNVEDZAA v F MUK TOHE L 5T
B ONEBRD S, ST ERAREZ FH L 72,
Fig. 4(a)}% O°Fig. 4(b)i< % 412 #140km/h & 80km/h
B BHBATH & OWEEO P & AR Z R,
B, ROLeftidZEMOBATH, RightidfifllokiTH
X9 % RAEERE A L L TV 5.



istamee|m]

(a) 40km/h

(b) 80km/h

Fig. 4 Pedestrian Detection Distance
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(b) 80km/h

Fig. 5 TTC of Brake Operation
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Fig. 6 Maximum Deceleration During Braking
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Fig. 7 Maximum Steering Velocity while Steering to
Avoid Pedestrians
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Fig. 8 Integrated Value Yn of Squares of Yaw
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