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An Evaluation Method of the Flickering Patterns of LED Warning Lights for Visibility
Improvement Based on Mental Measurements

Kensuke Tobitani*®, Non-member, Shin Tsuchiya*, Non-member, Takashi X. Fujisawa**, Non-member,
Eriko Aiba**, Non-member, Noriko Nagata*, Member

(201246 A 12 H =1,

201249 A 14 H E51T)

Light-emitting diode (LED) lights are expected to improve the visibility of emergency vehicles. We propose a two-
stage method for evaluating the flash patterns of LED warning lights. In the first stage, we identify the visibility of
many kinds of flash patterns using the mental measure of “distinctness” from Scheffe’s paired comparison. In the
second stage, we select a few kinds of flickering patterns with higher distinctness out of patterns used in the first stage,
and obtain the reaction time to their patterns with high accuracy. We conducted experiments on 3DCG simulation
by creating CG animations as stimuli in which LED lights flicker in various patterns. The results of the two-stage
evaluation using 11 flash patterns indicated that the mental measure of distinctness of the LED flickering patterns is
correlated to reaction time. We propose that the most-visible flickering pattern can be designed using this method.
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Keywords: visibility, LED, flickering pattern, Scheffe’s paired comparison, reaction time, CG simulation
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Table 1. Examples of flickering patterns

Flickering patterns Specifications Waveforms
A Lighting W
B Single flickering 1 (@mﬂu
C Single flickering 2 %‘\_
D Double flickering 5&]:;:“_
E Triple flickering w
F Sinusoidal (,(\’;mm(_m:\_/
G Sinusoidal onset %MJ
H Sinusoidal offset W
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