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Abstract : Traffic accidents cause numerous casualties and losses every year. With the commercialization of autonomous
vehicles, there is a strong emphasis on improving traffic safety. Autonomous vehicles can reduce accident rates by replacing
the role of human drivers, which is expected to change the interaction between drivers and road users. Therefore, effective
interaction tools between autonomous vehicles and road users are needed to adapt to these changes. In this study, we
analyzed road users’ gaze concentration based on the installation location and distance of external displays on autonomous
vehicles. The experimental results confirmed that road users’ gaze is higher at the lower part of the vehicle. Particularly,
when the external display is installed at the bottom, gaze concentration is higher compared to installation at the top.
Therefore, selecting the lower part as the installation location for external displays for V2H communication in autonomous
vehicles is expected to contribute to enhancing road safety.
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Table 1 Vehicle type
Sedan RV
Wide (mm) 1,865 1,920
Length (mm) 4,855 5,150
High (mm) 1,475 1,935

Fig. 4 Vehicle external display placement

LERo]gael 2k 3 A= eHMI] & 377} 30 mol]
A= FemshH, 20 mA-H fov gk E3E Helvh=
AT A5 npgoz AT

2.4 SEBE

TERTEE A AT sh o] HFF = 3% B3t
AlA A5 A1ZFS- AOI(Area of Interest)ol] whe} W82
kst ghel sl Al Af-E)elth AOI= Fig. 5¢F 2ol
Ak (Top), A F-(Front), 3FcHF-(Bottom), -
(Side), @ % (Outside) & 3} chD

Fig. 5 AOI(Area of Interest)

2.5 =] 9 Y=
O A= nET Ao =
O B89l 14~ 15 M S(WE=UEA 78 AN 2 B
FEH AE AT 202002 WSS A8 LED 7}
AHESSl o, A3 %%‘ & PRI Cyan 2(RGB =
(0, 255,255))22] ¥ha) shH 3} 70
Al 52 A7 M) 2= Tobii prog &880t Al
A HlolElE AOIS FREte] Ao By s gekdo
2 YEPN =5 519l o 60 Hz2 7153191

Fig. 6 Cyan color external display screen
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Table 2 Gaze concentration of vehicle type

Top Front | Bottom | Outside Side
Sedan | 7.94% | 29.42% | 26.90 % | 26.92 %

RV 9.98% | 26.34% | 21.51 % | 28.81% | 13.35%
-1.2064 | 1.5038 | 1.4799 | -0.5951
0.2295 | 0.1335 | 0.1397 | 0.5522 | 0.0389

p>0.05
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Table 3 Gaze concentration of distance

Top Front | Bottom | Outside Side
20 m 8.87% | 28.13% | 2449% | 32.28% | 6.23 %

10 m 9.06% | 27.62% | 23.92% | 23.49% | 15.92%

t 2.0925 | -0.0029 | 0.1979 | -2.3953 | 4.3163
0.0389 | 0.9977 | 0.8434 | 0.0175 | 0.00003
P p<0.05 p>0.05 p<0.05
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Table 4 Gaze concentration of external display placement
by AOI(Top, Bottom) at 20 m

Table 6 Gaze concentration of external display placement
by AOI(Top, Bottom) at 10 m

Placement No Top Bottom Placement No Top Bottom
AOI Top |Bottom| Top |Bottom| Top |Bottom AOI Top |Bottom| Top |Bottom| Top |Bottom
concerlct:}f;fon %) 4.82] 2535 [19.75| 18.00 | 2.26 | 29.98 concen?rjjieon %) 1.43 | 2639 |24.65| 10.37 | 1.28 | 34.98
t -3.2884 0.3742 -4.8823 t -3.2908 3.4586 -3.6749
0.0016 0.7092 0.000006 0.0025 0.0012 0.0005
P p<0.05 p>0.05 p<0.05 P p<0.05

Table 5 Gaze concentration of the placement where the
vehicle external display is mounted at 20 m

Table 7 Gaze concentration of the placement where the
external display is mounted at 10 m

Placement Placement
Top Bottom Top Bottom
AOIL AOI
Gaze concentration (%) 19.75 29.98 Gaze concentration (%) 24.65 34.98
t -1.9491 t 2.7328
0.0542 0.0079
p p
p>0.05 p<0.05
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