= P

BHE [EREHTOEFA ]

fAYy RSA NIRRT ALICEITS

BEEICK S HTERMICHR S [ENRIN /Y — 2 Do
R ** TEALFGR > JITEHER = diCIRHR T —E0 R 7

Analysis of Effective Flicker Light Patterns to Improve the Pedestrian Detectability

from a Driver for an Intelligent Headlight System

Takashi MAEDA, Takatsugu HIRAYAMA, Yasutomo KAWANISHI,
Daisuke DEGUCHI, Ichiro IDE and Hiroshi MURASE

In this paper, we analyze headlight flicker patterns to improve a pedestrian’s detectability from a driver. Recently,
headlights are becoming capable of selectively projecting light on a pedestrian in addition to the normal forward projection.
However, it is still not analyzed how the light should be projected to effectively improve the detectability of the pedestrian.
Firstly, we confirm the effectiveness of the flicker light projection in a real-world setting. Next, we conduct an experiment
in ambient light conditions using a driving simulator to find the effective flicker pattern in each condition. As results, we

confirmed that the flicker light projection contributes to improve the pedestrian’s detectability from a driver and effective
fundamental frequencies of flicker lights are different depending on the ambient light conditions.
Key words: ITS, headlight, flicker, pedestrian detectability, perception, driving simulator
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Fig.1 Scheme of the intelligent headlight system
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Fig.2 Schematic diagram of the environment in the real-world experiment
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Tablel Nine flicker patterns considered in the real-world experiment
Lighting duration s
0.125 0250 0500  1.000

0.250 O @) ¥ X
Duty  0.500 O O @) X
ratio  0.750 X O O O
1.000 X X X (@]
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Fundamental frequency Hz

Duty ratip  =—4=—0.250 = & = 0.500 - - %+ 0.750 — +— ondinary light

Fig.4 Result of the real-world experiment
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Fig.5 Environment of the experiment with a driving simulator
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Table2 Time to switch pedals for each experimental participant
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Avg. s 0.61 0.59 0.56 0.63 0.68 0.69 0.60 0.58 0.51 0.60
SD 0.078 | 0.047 | 0.032 | 0043 | 0.045 | 0.049 | 0.035 | 0.022 | 0.021 0.069
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Fig.7 Experimental results for each ambient light condition
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