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ARTICLE INFO ABSTRACT

Keywords: When analyzing the causes of an accident, it is critical to determine whether the driver could have
Driver’s behavior prevented the accident. In previous studies on the reaction times of drivers, the definition and
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values of reaction times vary, so applying reaction time is difficult. In such analysis, the driver’s
reaction time from perception is required to determine whether the driver could have prevented
the accident, but past studies are difficult to utilize in accident analysis as reaction time mea-
surements were taken after the occurrence of hazardous situations. In this study, 93 subjects from
age groups ranging from 20 s to 40 s participated in an experiment inside a full-scale driving
simulator, to determine reaction time values that can be practically applied to accident analysis. A
total of 4 hazardous accident situations were reproduced, including driving over the centerline,
pedestrian jaywalking, a vehicle cutting in, and intersection traffic signal violation. The Time-To-
Collision (TTC) was 2.5 s and the driving speed was set to the common city road speed limits of 60
and 80 km/h. An eye tracker was used to determine the driver’s Saccade Latency (SL) during
hazardous situations. Brake Reaction Time from Perception (BRTp), Steer Reaction Time from
Perception (SRTp), and Driver Reaction Time from Perception (DRTp) were derived, and the
measurements were statistically analyzed to investigate differences by age group, gender, speed,
and type of hazardous situation. Most participants were found to avoid collisions by braking first
rather than steering for the presented hazardous situations, except for the cutting in situation.
Also, to determine a reaction time that would cover most drivers, the 85th percentile of DRTp was
calculated. The 85th percentile of DRTp was in the range of 0.550 — 0.800 s. Specifically for each
hazardous situation, it was 0.650 s for driving over the centerline, 0.800 s for the pedestrian
jaywalking, 0.660 s for cutting in, and 0.550 s for the intersection traffic signal violation. For all 4
hazardous situations combined, the 85th percentile of DRTp was 0.646 s. The findings can be
utilized to determine the driver’s likelihood of avoiding accidents when faced with similar haz-
ardous situations.

1. Introduction

According to the World Health Organization (2018), there are around 1.35 million deaths and 50 million injuries worldwide
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