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INTRODUCTION

RESULTS (continued)

A. Background
Large numbers of traffic accidents are reported every day worldwide. In particular, intersection
traffic accidents accounted for approximately 40% of all crashes in 2008 in the U.S. [1], which is
a nonnegligible proportion.
B. Objective
This study intends to build a database on drivers’ perception response time (PRT) under
dangerous circumstances at intersections.

METHOD
A. Purpose and Hypotheses
The purpose of this study is to assess drivers’ PRT and prevent potential accidents in the
simulated dangerous situation by analyzing the acquired data. The following hypotheses were
proposed and tested.
- Hperception/reaction: There exist differences in drivers’ mean PRT/vehicle data according to
demographic characteristics (age/gender).
- Haccident: There exist differences in mean PRT/vehicle data depending on accident occurrence.

B. Inferential Statistics
Two-way analysis of variance (ANOVA) and independent sample t-test were used. (α = 0.05)
1) Gender: Significant differences were found between males and females in SA, and SS. (F(1,
66) = 7.682, p = 0.007; F(1, 66) = 8.332, p = 0.005). There is no significant difference in PT, ART,
BRT, and SRT. (F(1, 230) = 0.017, p = 0.898; F(1, 129) = 0.0002, p = 0.990; F(1, 289) = 0.031, p =
0.860; F(1, 66) = 0.105, p = 0.747).
→ Female drivers turned the steering wheel by smaller rotation angles and at slower rates than
male drivers to avoid dangerous situations. Thus, men were found to respond more aggressively
to avoid dangerous events. (Figure 2)
2) Age: A significant difference was found in terms of BRT. (F(4, 289) = 2.772, p = 0.028).
→ A Bonferroni test was performed to test dependent variables with significant differences.
(modified alpha = 0.005(0.05/ C )). BRT was significantly faster among the participants in their
40s (0.83s) than among the participants in their 20s (0.96 s). (p = 0.001) (Figure 2).
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Figure 2. Main effect plot (significant variables)

B. Independent Variables and Dependent Variables
The independent variables were demographic characteristics and accident occurrence. Age and
gender were selected as the participants’ demographic characteristics. (Table 1) (Mean = 43.91
years, SD = 13.99 years). The subjects were classified into different age groups, namely, 20s, 30s,
40s, 50s, and 60s. The subjects were divided into male and female drivers by gender. (Table 1)
Table 1. Number of participants by demographic characteristics
20s

30s

40s

50s

60s

Total

Male

15

15

22

15

16

83

Female

16

15

10

17

14

72

Total

31

30

32

32

30

155

The dependent variables were acquired when drivers avoided dangerous situations.
1) Perception time (PT): The time between the appearance of a danger and the time point of
the driver’s last eye fixation toward the dangerous event [1-3].
2) Accelerator Release Time (ART): The time between the occurrence of the dangerous event
and the initiation of releasing the accelerator pedal [4–6].
3) Brake Reaction Time (BRT): The time between the occurrence of the dangerous event and
the initiation of braking [4, 7].
4) Steering reaction time (SRT): The time between the appearance of a threat and the
initiation of steering input. (Condition: a steering angle > 10°, and the angular speed of steering
wheel rotation > 15 °/s) [5].
5) Steering-wheel Angle (SA): The difference between the angle rotated from the moment at
which the danger occurs and the maximum rotation angle over a 2.5-s time window [2, 9]. (°).
6) Steering-wheel Speed (SS): The difference between the steering speed from the moment at
which the danger occurs and the maximum steering speed rotated over a 2.5-s time window
(°/s). [2, 9]
7) Accident occurrence: Whether the participants were involved in an accident [10].
C. Experimental Design
1) Scenario: When the drivers pass through the intersection with speeds of 60kph and 80 kph,
an oncoming vehicle approaches the intersection from the right crossing against the red light
with a TTC of 2.5 s. (Figure 1). (IRB Approval Numbers. 1st year: KMU-201914-HR-205, 2nd year:
KMU-202005-HR-234).
2) Equipment: A driving simulator and eye trackers owned by Kookmin University’s Humans
Vehicle Automation Laboratory were used in the experiment. (Figure 1)
Figure 1. Scenario (left) and driving simulator for data acquisition (right)

3) Accident occurrence: Significant differences were found in drivers’ PT (df = 238, t = -5.319, p
< 0.001), ART (df = 137, t = -7.19, p = 0.026), and BRT (df = 297, t = -11.433, p < 0.001). The
average PT, ART, and BRT in the accident cases was significantly longer than the value in the noaccident cases. (Figure 3)
→ If the time to perceive and respond to a dangerous event takes longer and the pressure
applied to the brake pedal is inadequate, the probability of collision occurrence increases for
the same TTC.
Figure 3. Plot of significant differences in variables by accident occurrence

CONCLUSION
A. Research Summary
We simulated possible dangerous situations that could occur at intersections by using a
simulator. The data collected from 155 participants were used in the analysis. In terms of
demographic characteristics, the participants were recruited as evenly as possible in terms of
their age and gender. Consequently, we were able to obtain drivers’ PRT, including PT, ART, BRT,
and SRT; vehicle data, including SA and SS; and accident occurrence.
B. Expected Effects
1) The data gathered from 155 drivers involved in a dangerous event will allow us to predict
the typical characteristics of drivers and vehicle data.
2) The percentile of new drivers can be determined. Drivers belonging to the lower percentile
ranks are likely to drive in a careless and negligent manner, not focus on driving tasks, or have
slower reaction times.
3) The study findings are expected to contribute toward road safety improvement by providing
a reference base for designing roads, including drivers’ mean reaction/perception times.
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