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The Effect of Visual Explanation Types of Augmented Reality
Head-Up Display on User Acceptance of Autonomous Driving System
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Abstract: [Purpose/Significance] Technological breakthroughs in artificial intelligence have accelerated the process of autonomous
driving system, ushering in another round of eager attention to the autonomous driving industry and related industries. Augmented reality
head-up display (AR-HUD) is currently one of the most promising human-Al interfaces in the field of autonomous driving.Exploring which
type of AR-HUD visual explanation can improve user acceptance of autonomous driving system under different environmental visibility
conditions will help improve the transparency of decision-making based on autonomous driving system and promote the development of
explainable artificial intelligence (Explainable Al) . [Design/Methodology] This controlled experiment adopted a within-subjects design of
3(visual explanation type: icon/text/none) X 2(environmental visibility: high/low) , with 61 participants in 6 different simulated scenarios of
driving interacted with AR-HUD.The human-Al interaction experience with scales were measured, including the user’s perception, attitude,
and willingness to the autonomous driving system. [Findings/Conclusion] The type of visual explanation of AR-HUD significantly affects
user acceptance of autonomous driving system, and icon explanation’s effect is significantly better than text explanation and no explanation;
however, there is no significant moderating effect of environmental visibility on user acceptance. [Originality/Value] By combining
simulation software and physical models, this study creates realistic driving scenes and accurately measures the human-Al interaction
experience through controlled experiments, which provides an empirical basis for opening the 'blackbox’ of autonomous driving by AR-HUD
design, and proposes a methodological supporting for measuring the human-Al interaction experience.
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BEXNS5EHTHENEFEHDE R IERREE

AR-HUD MBI MR E B 90 NEINRF X A E,
LUFAREX IR BRE LN ERENEEEHH
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FHK, H1508. HENBRIRED, BHNBERRSA
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(a) IR E R ENRERE S A L TR
(a) Icon Explanation Under Higher Visibility vs Lower Visibility
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(b) T WL EE /R Y SO A R AR 5 T UL FE AR B SO A iR
(b) Text Explanation Under Higher Visibility vs Lower Visibility

(o) TR EBHTARRE S o] W ERA TARRE
(c) No Explanation Under Higher Visibility vs Lower Visibility
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4.2 MEEMERR
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MAF B Cronbach a REIIKRTF0.7, HERZMARFR
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Table 1 Measurement ltems and the References

A+ RS METR SE R
BAERME |PUI B ERASEH T RERNSEER Davis &
PU2 HESHER RS RS R BRR KT Gefen %
PU3 BB RFAR LU RIBE L
PU4 BB RS ] UE BN ERES
PU5 SAMELEMNERRANKERSETRL
B2 Rt PEOU1 |HKBREREBUENERAKIRTHIES Davis &
PEOU? | AU BOEIARL BN B R SRR Gefen %
PEOU3 | RAM=EMBRALRSTERN
EEE T1 HiIAA L BohE R AGIRRE EREREHN Choi &
T2 HKAEGLBEMNBERAG UEBHERERSE
T3 BEMSHAUEELBMERRS
BAIRLNE | PSR BEOMERL BB RA A ESHEER Zhang & *
PSR2 KB MEALBhERAAS AREEREEMERR
PSR3 SBAMEHREMEALEERARANT LM
SE ATT1 FRLEHERRARE—MFEE Zhang % &7
NTT2 | EREHER AL IEEE Davis %
ATT3 FERLEHERAAZS ARIRN
TRRE BI1 BRECEREFEALBHBERARHISE Choi Z& @
BI2 BRBEARERANPREALEHERRAMNSE Gefen %
BI3 BREAWEFEALL B BRASKHISE
R2 ERESIT IR R3 ABEEDHR
Table 2 Descriptive Statistical Analysis Table 3 Reliability Analysis of Questionnaire
2551 JEIN AEL | EBfl (%) A+ Cronbach a
45 % 29 49.15 RAE A% 0.970
iz 30 50.85 Ryl 0.944
L ST ES R 4t 74.58 BEEE 0.949
18R 13 22.03 RERE NS 0.932
728 2 3.39 SE 0.960
YEMBRSENSE EREER 0 0 TRER 0.975
JER 2 3.39
kv 23 38.98
:i*f*nm 313 515:93 4.4 AR-HUD M SEIRRREEINT R B R RS
LR .
BB BRSE piz] 41 69.49 FERENRR
NBiERn 18 30.51 TRRAEENEAEDARKNESSEER
KEEH 0 0 FAR-HUD I B LB P HBERAFIETER

RIBIOREREM, “BRME MAPEZE
FTEREFM (p=0.137 ), 1E47H (M=3.050 ) 55 41A
(M=2.858 ) AP EZENEMEEELES; X
BEhBRSENSE” X#ﬁ)*‘?%"i‘}%%m%a;ﬂlﬁ] (p=
0.362), TRHR4H (M=3.045) FI H1R4H (M=2.941) 3¢
AFEZENEMEEELES

BREREER, NELERMT.
SE5ZEREMRBRELRE P BNBERA S
SEEFEEEEER (F=128.429,p=0.000<0.05 ), &&
SR EL DL R TR R BHITRT LR, R IMKR LFR,
=PSRRI R Y B HEEEER (p<0.05),
ME2EIEE, 25& MNERERPX B5hE
BARAANIETERS (M=3.823,5D=0572) . HX2
XA RFE (M=3.264,5D=0.682 ) , TRRBENE5E&8
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MERAZHEZ E R (M=1.908,5D=0.810 ) 400
WEHNERAFIZEZENNRAFHITEENE .
B ED, MRS EBMRLREH,AR-HUD 2
NAEUEBRBELEMAFRNBARENEATEE .,
ER (KXRAMKEVNMKR N, THRE/ XAERE/BR
%) ; ERIRS5MEFH,AR-HUD B R RN 5 AR 7% 250
KENENEAFRAHEAGEZEER (RAMKEI/IMK

Rt

2.00

RN, ENTRRRR | XASFRRE | THERE ) o

BT XA RRE TCARRE
ML ARRERTY

4.5 FIBTI TR ER E2 MBREAEN S 5E BN BRAGIERERM
Fig.2 Effect of Visual Explanation Types on Participants' Acceptance

Z‘SEE XA EE/N“EHE%*&*%@ﬁ}T‘iﬁ__‘- E of Autonomous Driving System

REEERTINBREENS5EaERALE
SR, o
FIER NEREEEEMANRELLNSS e
EEHERRAEZEOEM (p=07155005) ,AR- 5 T
HUD SRR KR IR ] M R E SR L 3. %m
£
E 2.50

5 g 200

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OO OO0

5.1 AR-HUD 1R FIERE FIRER (R . AR (EX)
RIFLRER, IHFREHE—THARREA: £ =

E3 BB RASIENREXR
ABBRREH »AR-HUD SR NEE g d Stk a3 Fig.3 The Interaction Between Visual Explanation Types and Visibility

R (L DLRRRRE B AT LL RS

Table 4 Pairs Compare Results of Visual Explanation Types

(1) MBipRREHEEY (2) MBifEREEEY FHYEEE (1-2) IREIRE BEEM
_ &N 0.559* 0.114 0.000
B4R
x 1.915* 0.129 0.000
XA x 1.356* 0.125 0.000

A THEZENEEMNKTR 05, 2EMH0.0008%K p<0.001

®5 TETFHEENESESIN
Table 5 Repeated Measure ANOVA with 6 Factors

M
AF EfRE AR KRR F Tk
RABAMY 3.963 3.461 1.954 122.239 0.000
A5 A% 4.251 3.749 1.783 226.738 0.000
EEE 3.881 3.432 1.946 126.034 0.000
RN 2.726 3.209 3.924 36.835 0.000
SE 3.802 3.096 1.890 91.700 0.000
THER 3.689 2.927 1.768 82.143 0.000

S EE1A0.00018K p<0.001
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