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Asted, Gl oA ARS ANsHE g4 A AW stolEdelon 389 4 vk

Aol - 2R, AT, oo AE, AEAY, HuAA

ABSTRACT

research on user-friendly experience design is crucial to reduce resistance and enhance acceptance
of robotaxis. This study analyzes the prioritization of design factors in robotaxi systems and provides
design guidelines based on user experience. Using the AHP(Analytic Hierarchy Process) technique,
users’ perceived importance of four primary design factors and sixteen 16 sub-design elements were
assessed, and comfort and safety were top priorities. The results showed that the artificial intelligence
agent was the most critical design factor, followed by driving guidance information, interior design,
and exterior design. These findings offer valuable insights for robotaxi professionals, and could assist
in informed decision-making and creating user-centered design guidelines.
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A& Akl WAL 2 AT, A, oA doF EA AR wE FE AteA FA AL
H3LE 71A |t o ZHthJang et al, 2018; Liljamo et al., 2018; Woldeamanuel and Nguyen, 2018; Noh et
al, 2022). A&F8 2o %—%— 2UEE $& #ofdlls ZREYA, ALFY HEHZE, AT =7 A=
g 5ol JEd, ERYAE 28 $EE MUlAE AlFste] &2 ol AlFsly] Wil v A4 2
o FEuon £x =87} ol 3 UTHSaeed et al., 2020; Seo et al., 2022). A 2| Baidu, DiDi,
AutoX, WeRide 5-& ZREHAIE 33510 93, v FF9] WaymoZ} ZREA] BUE H2ES 3
Bkl JloH, Tesla®= ZHEA] Au| 20| FE31E flal AA| uF SA0lA S A58 98 A&
F3 A% T2 EE]S B AES AL QITHDai et al, 2021).

Ty RREAE ARk $750] o] &t AHlzo)7] Eo, A&Fd FlE] tigk ALY BEke
s aafoF AFEAFY] &3 Afgo] ThEEtE & ok Agt AFH AR oA ARAEY FEE Z
HAAR] gas 27HE FAARJ] AHA APS Agshe ol ol wl 2REN 9} AHEE Tt
AR SAle] A77F g H ity ZREAY] Qb F&o thEF AHEARS] )14(Hulse et al, 2018;
Tussyadiah et al., 2017). 7M€ (VR)oll A A&kl BA] 3] /35 2H-&(Griesche et al., 2016), L2]al 4]
7ol M ALgAre} 2REA ] A5 E Bt B AEKim et al, 2020) 5 T A7 A3H T Qi

ERYA Qg AFRLS WL FEEE Fol7] A s, AHEA 2 A gl 240
A8 A77F Bask Aotk BEE "o 4 Sl 2RYAY 9 TR, yE Tk, <l

P 3 A zElo] g HA, F3 A Ao Bad ol AR A W 5 4 A 249 FoE

13 Brtete], A 719 SAEAE A&t olE AT A2 Aol A8k Ao Fasit

o] AT = AFH 4 ¥R E(Analytic Hierarchy Process; AHP)S &3l ZREA] 57 Ao oY
AA 82 7 AH FAEE 4S5k, 298 AR 4S9 7R SR A BAsIAT B
Aol 7|Hko g sto] ZREIA S AA HAG} An| 2~ FE3 DA AFEAF TEA 9} ATl Fetshe
ks Fejr o Addstr] 998 tol=gils AlAlstaA shaith
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EREA A8 20 S48t AHEAY] 83 iHE”Oﬂ A JqL Aot s49 3A
AR RS 7|8k A A = .
Q- Z(sense of safety)¥} H<QHEH (comfort) Xh%f‘rﬁg iiﬂ*/\] %*7—‘"9] AN AE 72 AT F Tk

SANA LS BASHE 2 2REA AANA WS Fad a4tk A FHAL fle AETY
EREA AFS F %938 AL kAl thik AlFo|tHChen and Yan, 2019; Liu et al., 2019).
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1 ZREAY] £8&5 T 4 th(Park and Jung, 2017).
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2) U= Cixfel
R AEFY AP B oF R AYE dol AZE ABIVOE 4
% £ oA APFA R g7 wl,
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HTthKwon and Ju, 2018).
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3 & Qe Al F1 gA dol 7hss 7Y 24
H%], gl e JA3 24, g B4 Be 33 74 53 22 UE oAl 8AES $AE0
ZREAZ /AAQ] FOZ Q148 HSHA “ & UEE dth FAFHOZE 4% A4 W =
A, NQIstE AZHIHE AEE, AE A2 vvo] AHES AT FsAE daZdol, /e &AF 2
o F7 AFLE & U] 8AES FEFD F Uk A ok TRl 849 T8 AREE O3 2t

AR, gt 24 BFe 4 ANJY] HET I3 8F AE 85t AR 2E38, T B
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o, 7 &3 &7 d =¢e 7 SANA ey daagol 53 Tasital FAI wet
A, AEAT coldES] AA zEtd Y2 AREAte] AT Aol & dFS VI HH(Culley and
Madhavan, 2013). Z REA] MU=

A3 orAl 7k 6]:)\]-011 ogz‘sk_g_ u]xg_ I g}[

ool a5l TR 8aE AL I el ofel

AR, QRlsh= QAzte] B4, A%, 92 Rl s
AU7-E AT 4= Atk Green2010)2] AT Aol w2 W do]HES] w5a £, Feje YA, ©
FFe 1A 5 e T2 AT 39k de Visser et al.2012)= AHs3tE A|2EH oA
W A7MAEC] Al2" oF F Alg 3EHo] o AXTE 2& wHTh
X, AE7F 2o Ay @ o] RNV EA4 A A4S AFsta d e g5 A
£ Adste AL o249 AFE =Y 4 UTHHua, 2022). °ol& 5 <
2818131 (Hua, 2022) AHl2o tidk A QA 14 X8k o] =¢o] Hth
AR, QA DEE 2R A2 FAo od A <4
o
L=}

o
AA7kerehs Al BE F7hAvE Ak 2E3 S9e Ao AF o A

—=

w0 54 AYE
HEUAWE ssut Add A7 2o} AHES gE 44 57 8 Festa s, g
AEAS o] dEY} DAY B2 2%eW $7E AT AWAE AHT 5 Jor] 2 FAH A
233 AN ThsAol okl & ok

A, el age RAH 2L dalely 34 1AL A 2Ae B e 20T 4
91T (Mathies et al., 2016). ©|#F §7] EFE A7 wie] FEALNNE FAGA A& HTHZhang et
al, 2021). Aol WEW 23o| WA frie s AET W Auls 2RI 2 2o AE A tia) 2

o 50%7HA E713tthE A S A ) CH(Niculescu et al., 2013). Kobel and Groeppel-Klein(2021)2] 1ol A=
Auj2 Aol 92 BT GYoa ] ARgo] AHlA 3| Eo| =go] Hrhal T

o
Ho

4) =3 =
&3l gt AHG T3 AR M= A 2347 fle ZREA ] g 49 AEE FE5ka ok
& Pt vl 8% IS . 53] AR A AojAE o] FaetA] e oA A& A= A
o] A T8 g3l Ui A AE HPo] Fa3] W] X A& Ao R AF I
& BB A&FY A3FE tr2A H2Zs ok oo et al., 2019). A5 FAHNAE SAAT DE= A
oA F2r249 AR Ado] ul$- F23lM(Joo et al, 2019), ZREA Q] B¢ B5ate] Qo] g F3Y
AR AF Ao Anlze] Hekgh ke Al gRlo® 248 Flo|tt. T8 FH 39| TAR] 84
A& o] ZAZ HH Y, AR WA A o] FE AFste AW FHA, g4 a7 uE A¥EE
P AR} £EE WMFEY F e 74, 2L 4 A A geo] aRHoE 4T F IEE AP
= Ag3 AR AF o2 F2T F Utk
AR, AAE A2 s dA A2 HHA 23 o AIZE T olF AJHe dHd HEolth #HY 5
EREA L] FE3 7] QAA 4L ZREAY] T 3] ST ok AT mEE F
A2E 7k ke
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s, 2ruAe] H2
olslai ¥l =go] B
#8547 A9ee & = HA7 2
Aol o@ A Hemg A Te AL A2Hd UF AHE FW 4 YTHHOf and Bashir, 2015).

AR, BN olgate 8 Bxo] =T W@ oo YY) WEe] FF §A4L F2F 240
HAT} FAHL AR AFHE 048 BT $F 2ud ATA vl$ F2F AHol B 4 UTHYoo et
al, 2020). 2HEAE B2 AR 7] 2L A HLatd $700) METD WelehA BHAY =28
ZF A ek i, 52 *d:5:°ﬂ

A=

WY Bd FEE ARUACINE S ARE AolFT o4 AH HHL
A o] gu:], BEIA = o33k WA /\}

Meurer et al.(2020)8] ATFANA= 7R
g ARE ddde AS & F U

1. AHP(Analytic Hierarchy Process) 44
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THKim and Shim, 2007). AHPS] 7} & A2 ZREAIY 22 u]g AFoly Avlxd tig T&EEu A
Sop 22 A Adfoll i A FA = A8 ¢ At A THKim and Shim, 2007). ] H]
wel Pl AHPZIHE AEAE 4 e 54 8%l 1 Ad S84 2 SHAEHE EF3] Sl
AHPS o|¢ Hlmw ®goZ FAHHY, F 82 b FLEE 3slste] AESty Bl A THYun and Park

2022).
AHPE Z&3h= 3 HA dAle B8 oaad EAle A7 F%3Kdecision hierarchies)©| Tt Al %&2]

TE8E B AY BAF olg 57 B AZOR AALOR ARG = Utk AF x| H49)
Fol oAbagel Al BE Tt 94 A7t GABh ek FolE A tek E= 4A 2 o
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EREA 4 24 7F M

1z

HI

g 5o & dRF9 AEE sty ol AL AAAY SHo| AT F 3 B 729 F
HEo FFS 94 Ge8 BAs vk dB4E HU1ehr] Y8 AHPE Y34 X 4(Consistency Index) &
T8 AT e 9AF AAATE AFE A nnE ez ALEE o= Ak WA e BYX
AEE AT B8 AG7E YAFEG AL A9 $H Aol ATk A TSHTH(Saaty, 1994). AT
Fofol Wl 02 MR FE€F F e FFEOE BHE 9= Slth

o] ATelNE B AEE Fol 2REA TAQ ZEL AEA AW AdolA Bk} Age B
2 Rk 97 A, U OAR”l AEAS Aol HE, Fa il Ane] 4744 49 47 2t oo o}
2 16714 89 U 248 <Fig 1A £EEAT.

The first tier The second tier The third tier

—— High-tech appearance

——— Sturdy frame

—— Vehicle identification information
—— Low and wide doors

—1 A. Exterior Design —

—— Flexible seat orientation
—— Personalized infotainment controls
—— In-car displays

Robotaxi ——— Personalized storage space
Design Elements

——| B. Interior Design —

—— Personification

—— Expert explanations and answers
——— Friendly tone of voice

—— Humorous

——| C. Artificial Intelligence Agent | ——

——| Detailed route directions

——— Explain why when changing routes
—— Flexible driving

—— Emergency Information

L—| D. Driving Information Guide —

<Fig. 1> Hierarchical Structuring

2. 4

ook

A L IR

o] AFolM= AHP 7S &8¢ AR A Aol ZREA ] U] 949 459 2 7FEA
2HgE Adl FAE AT B AA 82l 2 Ashart 4EF HES A4 Al vlae] F
EE oldlE F7] 9% vl a4 oA E 2FEY 91 53t AEE A|ASHATE AHP £4 71 AL
o AHEH ATEF FE dFete AEAY e 74 2 onAE B IY2 <Fig. 2> Zh

Ao ZAF 7)7He 20234 59 209-59 30YMA R 28] AEZRAE 53 AF3 B0 AFH)
om, AEF T5 T A AERIE F 2087 IAHAJTG A ArAe 28Rl AASR F1E B3, =
B gAY Bl A&Fd B tial] ARSI JE T 204 o] Al F 25%(HA4 139, B4 121)
2t on o9 HdAHS 2824(SD = 3.9)Ath AVHAES A TR F 50009 HEe A
worth 38 AE AEE Python 7|%F AHP 418 lo]H#2|¢l APHyS 53 <&A &l 75
o] oot A Hlu AE FgE9 G ¥E&LS EF 0.005~0.02 Ae]2 UElY fE4 0]
SHQ1 =] ATt

2 lo o

J
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HI

Lower layer Items Example Image Lower layer Items Example Image

High-tech appearance Personification

Sturdy frame Expert explanations
and answers
Artificial Intelligence

Exterior Design Agent

Vehicle identification Friendly tone of voice
information e

Low and wide doors m Humorous
iy '
Flexible seat orientation " f Detailed route directions

Personalized Explain why
infotainment controls when changing routes

Driving
Information Guide

2
In-car displays = Flexible driving E

W

Interior Design

e ——

Personalized 2

Emergency Information
storage space

<Fig. 2> Table of Contents, Composition, and Images of the Questionnaire

4 2

Mo

Iv.

1. A9 M| Q19| MY 2MEL
AHP B S o] g3le] ZHREA AAo F&H 47] 49 A 20&F gARl, Ui gAel, AdF3As
olAE, F3 ohf) A)Eo] Az FRE9 $AEYS &Pty B4 A, AFAS do]HET} 1
THAZE 7P F QA HITEATH0.4345). 291 2= F3 e FE(0.2716), 359 WF ©AHQ10.2278), 4

9= F YA210.0662) 0.2 VEFITE <Table 1>

<Table 1> Relative Priority of Higher-tier ltems

Parent Hierarchy Item Weight Priority Consistency Index
Artificial Intelligence Agent 0.4345 1
Driving Directions Information 0.2716 2
0.0095
Interior Design 0.2278 3
Exterior Design 0.0662 4
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ZREA| M2 24 7 MRS 24

. 5i9l CIAfRl 248 ATHE M=

1) 22 Cixtel ol At

EREA AT HARIS TASHE af sH9] T 84 Tk B4 A, A A AR %t
N =4 YERGTHIFER] 03729). 258925 EES 289 (0.2818), 3+9E HEAS Y8 Yy ye &
(0.2645), 4=9= D2 2ok (0.0807) <02 H7IHAT & Al
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<Table 2> Exterior Design Factor Results

Upper Hierarchy Item Lower layer Items Weight Priority Consistency Index
Vehicle identification information 0.3729 1
Sturdy frame 0.2818 2
Exterior Design - 0.0111
Low and wide doors 0.2645 3
High-tech appearance 0.0807 4
2) LT CiXiel @90l Znt
YR OAee TS 47 5 UAe aad B4 2%, s 22 & AHHIYE AE
29 F857H /M A YEETH SR 04348). 2591 AHF Ul tl2=EE 0] (0.3013), 3= Y &4
F EB ZT (0.1534), 49v FAS A B (0.1105) 22 HUhE AT YF tARle] 84 A
<Table 3>%} Zt}.
<Table 3> Interior Design Factor Results
Upper Hierarchy Item Lower layer Items Weight Priority Consistency Index
Personalized infotainment controls 0.4348 1
In-car displays 0.3013 2
Interior Design 0.0182
Personalized storage space 0.1534 3
Flexible seat orientation 0.1105 4
3) 2IBX|5 Oo|ME 9l Zut
2RYA 27 [0 thste] 4749] 819 W}Ol 3&% T8

o T
182
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A JERITH (7154 04084). 2491

1A olHE
TE AEE HEZHQ] Ay gl T} 7}% =4 a3 TE
= 1085) =22 HIIE A AFAF o V_EA e

(0.3013), 3=9= 2US} (0.1684), 4=
A A= <Table 4>9F Zt)
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<Table 4> Artificial Intelligence Agent Factor Results

Upper Hierarchy Item Lower layer Items Weight Priority Consistency Index
Expert explanations and answers 0.4084 1
Attificial Intelligence Friendly tone of voice 0.3013 2 0.0046
Agent Personification 0.1684 3
Humorous 0.1085 4
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4) & ohf 29l Zut

T3 Qhl Ao A FEFE WA= 4l 39 Al 84 FAEE AVEY, S8 48 AE A
o] 7H £ FAEE Yt (715 04166). 259 T AT (0.2886), 3TﬂE BAE WA Al
olfr AH (02091), 4=+ AAIFE ARE QM (0.0858) o & HIHETE Y QMo 94 AI= <Table
5>} 2t}

<Table 5> Driving Directions Information Factor Results

Upper Hierarchy Item Lower layer Items Weight Priority Consistency Index
Emergency Information 0.4166 1
Driving Information Flexible driving 0.2886 2 0.007
Guide Explain why when changing routes 0.2091 3
Detailed route directions 0.0858 4

5) Skl Cixlel 248 =gt 7iEX|et fMEe

EREA CARlC FFE vAE o] HAR] 84 9] 7HEA B e91E A7) s A9 AA a9l
o &g alef st HARl 840 7pEAE Foll B 7HEAE S 3 t<Table 6>, 3H] TIAR] 8420
A 7P 5 7FSAI7E 2& a]le sHE G Zake ol ehiishs A Evh A& AR B(1774)0]
7P whon, o Auls fEe A Qe A WR(1367), AL B Al tis 7R e
Fo =T AR ARAR (13Dl 1 AS ol ofF & A WAL T A Sdeds 2F AeAT
AolHEE 9 A 89e2 Fa glom, o IgAs do|MET}F RREA TiARle] Frhz oz v

3 298 GYE PPL oran,

N

—=

<Table 6> Overall priority among Lower layer Items

Priority Lower layer Items Compound Weight Upper Hierarchy Item

1 Expert explanations and answers 0.1774 Artificial Intelligence Agent
2 Friendly tone of voice 0.1367 Artificial Intelligence Agent
3 Emergency Information 0.1131 Driving Directions Information
4 Personalized infotainment controls 0.0990 Interior Design

5 Flexible driving 0.0784 Driving Directions Information
6 Friendly tone of voice 0.0732 Artificial Intelligence Agent
7 In-car displays 0.3013 Interior Design

8 Explain the reason for the route change 0.0568 Driving Directions Information
9 Humorous 0.0471 Artificial Intelligence Agent
10 Personalized storage space 0.0349 Interior Design

11 Flexible seat orientation 0.0252 Interior Design

12 Vehicle identification information 0.0247 Exterior Design

13 Detailed route directions 0.0233 Driving Directions Information
14 Sturdy frame 0.0187 Exterior Design

15 Low and wide doors 0.0175 Exterior Design

16 High-tech appearance 0.0053 Exterior Design

188  PA=ITSYR|=EN| 227, H42(2023H 87)



ZREA| M2 24 7 MRS 24

V. A&7 g9

o] Ao A2 2HYA ] Tkt A 2]l o] $AEHE AEste Aotk ZRYA Y HAF Tt
A5 UGS bzt ow HAsar, a7)e] A9 A a1 TAR], WE "R, JASAS Clo]HE,
Y <l AE)F 16719 o9 TR a0 W A e nAE0 FRE U4S AHP 7[HOE 24

9 AA 8]l B4 A, JAFA T dolHEI} 7HE T87 ZHREA AA aflow HriEHH. 3
Rl AR AAZE 259, HH HARI0] 39, 2 HAkRle] 459 810 E UEhEH. JIEAls cojdE
o] a9 tARl 848 $AEH s 29 g ARl 7HE w9k, tist S| AR A d =
AAE ofgl, 1S G e rE s o HrET 8 Wl AR A 9] sy tAel a4
Faefe 2 A ArAFol /M e FREE UElL, A& AP a4, dHe BB, A=
A AR AAF o2 HrHEATh WF ARl sk HARl 8 4E el AQdstE dEE <
NE AEEC] 7 283 HAR] 8a0)al, HaEH o], /A 4% B3 33t #9734 1 <02
Uebstt o ARl AR 84 F 7 T88 dehd AL 323 ZHEAE A 2T F 3=
A} *—1 FEEHMD, €% Zdd 24, A28 e A8 v W2 5, ASFd Ve 4 A

2
o
OO
r4>

o2 BrhEth
T Ase] Fo WA gel, I ARH AAEE ofelst A,
A9 HA 890 1697 ABAS O RER et Anh $H7)AE BASHE 134 ool
b Aol ZHEAY ASA Aol A4 2 GFE BT AL onlsth WA geaEe
A3 209 082 93l AFAS dolAE G| Jbg Fashe, 249 84, A, ¢
i A% YA oz s F o A|Us YU 3, R AFA ool HE
T AAE R A4E S JES AUH 240} e Aok Ak T4 B He)
B B P P P
%Moﬂ A5 e A, G ool 2% LHUe] Fa4 B ol SHOL ol
Sk ARtk U 240 tjs) ololMET} HAF ST €A ATt Fasiar Aee 2nE A
ol ‘ﬂ%ﬂ: A7) HAT Aol thE Airk FIA F BT ek

S7, 2R 8 e G458 23U Uy 454 ge] B4D FFL neishe] guel
Sloh Qol® AT HASE A HAZ Basith A GLSAEL AR, 7Y SEU A2 WA 5 B
WROE U 7 ARE N4 RANA ABHE A2 1 FLB Y 2202 A2 Aok
A3 2T AR A 42 AT FAAL GY A AT A Yk AL S E A o
@& ol Bash] dgols v, e

>,
7
fole
N

il

o
of
ol
=
e
N

ST

HPF >

2

of obal -2 0) % 7
S etk A e WlAleld Sue Fal 40 A2 ARE FAT 5 7] WEel, Uk gl
A AR Rsht o] gl B s AWL WL A8 HAAAT 5 AEHA AN
A2 QRAE Zo] o BOIE AL AT HAE Aol Bal M 4ol F A9 < UL, BT o] of
Um, 4u Al e Zo] ¥ Wsthn AL o gue o|HF JhE 2 nelEd

AR, ZREA AROANAE 2 tagdols erle AxEe Bl Sk, 94, A4 u L
A ATl oA 2 A2 g FL3P) A4FT YA F, QIAT TN A9 AZHARE o]
& A9 fAS, 2REA FVAAE st dHANE A Bastin Azaks Aol v
#, vl Ape) A4 HAQICE AAET Y A HH ) AT BT 2H L 20U 4G APl

Vol.22 No.4(2023. 8) The Journal of The Korea Institute of Intelligent Transport Systems 189



A
&

ks

ZHEA A 22 7+ SMES

HT

2 B3} 98 AOE ehgth F45 AE RN “oft)8 JHE B4 9] B 597 gobd, ZRE A
A o EARE AL ATE B0 Q0187 B B3 ATl gEel Bl B i o}
Aiehs A AZe AFsarhs FHe SY4e S AREd HES & nolz,
QA S TS 2uEA A7 20 F M B A5 92 BEEd, ol 2ueA A
A

HertEel LA e ok AFOR U oY) dEoR walnk S O Ay el 8k
% 71 a5l A48 2% 2ueie 7% 7 % A Angth B
Yo 9l iAele oftiAL A7 AEEo] <4 ER
SRS fA0h Bk s 20, W, B9 A% DA Fa
9, ol 94 FSAEE gl BT 2 SEECR R
£ a0 a7 AHdoz AAHA ¢a, B 480l ¥ Guo] tkn A7 o na. <
08 Fo 83 A5 A N Gde ANHSE BNl LA F LA, Y
A% ok Slgo] FA FaakA groba, slokol ArHAoleks Wl A7k ohudela, 7t vhe Aol
Ao Sjfurhs i, U 33 AU 2L e ado] SHEIE T A FANL S 2L ¥
=5 vehit
°l AT Asks 2AAA AT 44 BAT, DA A2 29K ATDE TS FIAEAA $0
Ahsks 9] AA 2ol 59 A fao FLE 4%
FE SR AP W AA elEeeloE #89 £ Aok $A
, 2R gA] Au)29 1A A G 58 s agE 7|
o WS T4 AT ALE B3} 2eh, o ATANE LMFE EFE T ATEANY 54
1 RQeE, 4 AL Ay, AN, AU DR B 1FS Tk U
B Fol71E ARk AHed Fo Zue Auag A ol g3 Ay
Fhol, % A AFE FAFORA AR AHlz 59 Ao BAY A
o] Fasitt,

7 A0l 917 W,
& 71 A WksaE
R

]_

bt

(lﬁn%l
o o
Hiﬁhﬂmlom

ﬂJ[O oX,
)
Olr

f®
o
01“4

oot
Oll

T
i
Y

tlo (= off o

%
©
ol

]_

rlr

REFERENCES

Arazy, O., Nov, O. and Kumar, N.(2015), “Personalityzation: UI personalization, theoretical grounding
in HCI and design research”, AIS Transactions on Human-Computer Interaction, vol. 7, no. 2,
pp.43-69.

Chen, H. K. and Yan, D. W.(2019), “Interrelationships between influential factors and behavioral
intention with regard to autonomous vehicles”, International Journal of Sustainable
Transportation, vol. 13, no. 7, pp.511-527.

Culley, K. E. and Madhavan, P.(2013), “A note of caution regarding anthropomorphism in HCI
agents”, Computers in Human Behavior, vol. 29, no. 3, pp.577-579.

Da Silva, M. G.(2002), “Measurements of comfort in vehicles”, Measurement Science and
Technology, vol. 13, no. 6, R41.

Dai, J., Li, R., Liu, Z. and Lin, S.(2021), “Impacts of the introduction of autonomous taxi on travel
behaviors of the experienced user: Evidence from a one-year paid taxi service in Guangzhou,

190 PA=ITSYR|=EN| 227, H42(2023H 87)



A
&

ks

ZHEA A 22 7+ SMES

HT

China”, Transportation Research Part C: Emerging Technologies, vol. 130, 103311.

De Visser, E. J., Krueger, F., McKnight, P., Scheid, S., Smith, M., Chalk, S. and Parasuraman,
R.(2012), “The world is not enough: Trust in cognitive agents”’, Proceedings of the Human
Factors and Ergonomics Society Annual Meeting, vol. 56, no. 1, pp.263-267.

Eden, G., Nanchen, B., Ramseyer, R. and Evéquoz, F.(2017), “Expectation and experience: Passenger
acceptance of autonomous public transportation vehicles”, Human-Computer
Interaction-INTERACT 2017: 16th IFIP TC 13 International Conference, pp.25-29.

Faas, S. M., Mathis, L. A. and Baumann, M.(2020), “External HMI for self-driving vehicles: Which
information shall be displayed?”, Transportation Research Part F: Traffic Psychology and
Behaviour, vol. 68, pp.171-186.

Green, B. D.(2010), Applying human characteristics of trust to animated anthropomorphic software
agents, State University of New York at Buffalo.

Griesche, S., Nicolay, E., Assmann, D., Dotzauer, M. and Kithner, D.(2016), “Should my car drive
as I do? What kind of driving style do drivers prefer for the design of automated driving
functions”, Braunschweiger Symposium, vol. 10, no. 11, pp.185-204.

Hoff, K. A. and Bashir, M.(2015), “Trust in automation: Integrating empirical evidence on factors
that influence trust”, Human Factors, vol. 57, no. 3, pp.407-434.

Hua, T.(2022), How to Establish Robotaxi Trustworthiness Through In-Vehicle Interaction Design,
Doctoral Dissertation, University of Cincinnati.

Hulse, L. M., Xie, H. and Galea, E. R.(2018), “Perceptions of autonomous vehicles: Relationships with
road users, risk, gender and age”, Safety Science, vol. 102, pp.1-13.

Jang, C. H,, Song, J. M. and Jang, J. Y.(2018), “Analysis of Impacts of Autonomous Vehicles and
Car-sharing on Spatial Configuration in Urban Areas: Focusing on Parking Demand”, The
Korea Spatial Planning Review, pp.151-169.

Jang, H. J. and Byun, S. T.(2007), “Research on development of design concepts, especially interior
design, for taxi vehicles”, Journal of Basic Design & Art, vol. 8, no. 4, pp.621-630.

Joo, H. H., Kang, C. Y. and Choi, J. H.(2019), “A study on the driver experience according to the
information provision method of conversational Al agents in level 3 autonomous driving
environment: Focusing on the explainability and visual cues”, Journal of Digital Contents
Society, vol. 20, no. 8, pp.1577-1584.

Kang, H. T.(2019), A Study on Interaction Design through Lighting in Autonomous Vehicle Exterior
Styling: Focused on communication between autonomous vehicles and pedestrians, Master's
Thesis, Kookmin University.

Kim, J. H., Kim, S. C. and Nam, C.(2016), “User resistance to acceptance of In-Vehicle Infotainment
(IVD) systems”, Telecommunications Policy, vol. 40, no. 9, pp.919-930.

Kim, S. W., Choi, J. H. and Kang, H. M.(2021), “A Study of User Experience According to the
Information Composition and Display Placement of eHMI at the Pick-up Stage of Autonomous
Mobility on Demand Service”, Society of Design Convergence, vol. 20, no. 4, pp.79-92.

Kim, S., Chang, J. J. E., Park, H. H., Song, S. U., Cha, C. B., Kim, J. W. and Kang, N.(2020), “Autonomous
taxi service design and user experience”, International Journal of Human-Computer Interaction,
vol. 36, no. 5, pp.429-448.

Vol.22 No.4(2023. 8) The Journal of The Korea Institute of Intelligent Transport Systems 191



A
&

ks

ZHEA A 22 7+ SMES

HT

Kim, Y. J. and Shim, J. S.(2007), “A Comparison of Weight Elicitation Techniques: Focusing on AHP,
JA, and SW”, Public Policy Review, vol. 21, pp.5-33.

Kobel, S. and Groeppel-Klein, A.(2021), “No laughing matter, or a secret weapon? Exploring the
effect of humor in service failure situations”, Journal of Business Research, vol. 132,
pp.260-269.

Kwon, J. Y. and Ju, D. Y.(2018), “Interior Design of Fully Autonomous Vehicle for Emotional
Experience: Focused on Consumer’s Consciousness toward In-Vehicle Activity”, Korean Society
for Emotion and Sensibility, vol. 21, no. 1, pp.17-34.

Lee, S. C.(2020), “A Systematic Review on Design Space of External Human-Machine Interface for
Autonomous Vehicle”, Journal of the Ergonomics Society of Korea, vol. 39, no. 6, pp.549-559.

Liljamo, T., Liimatainen, H. and Polldnen, M.(2018), “Attitudes and concerns on automated vehicles”,
Transportation Research Part F: Traffic Psychology and Behaviour, vol. 59, pp.24-44.

Liu, M., Wu, J., Zhu, C. and Hu, K.(2022), “Factors Influencing the Acceptance of Robo-Taxi
Services in China: An Extended Technology Acceptance Model Analysis”, Journal of Advanced
Transportation, Hindawi Limited, vol. 2022, pp.1-11.

Liu, P., Yang, R. and Xu, Z.(2019), “Public acceptance of fully automated driving: Effects of social
trust and risk/benefit perceptions”, Risk Analysis, vol. 39, no. 2, pp.326-341.

Mathies, C., Chiew, T. M. and Kleinaltenkamp, M.(2016), “The antecedents and consequences of
humour for service: A review and directions for research”, Journal of Service Theory and
Practice, vol. 26, no. 2, pp.137-162.

Meurer, J., Pakusch, C., Stevens, G., Randall, D. and Wulf, V.(2020), “A wizard of oz study on
passengers’ experiences of a robo-taxi service in real-life settings”, ACM Designing Interactive
Systems Conference, pp.1365-1377.

Niculescu, A., Van Dijk, B., Nijholt, A., Li, H. and See, S. L.(2013), “Making social robots more
attractive: the effects of voice pitch, humor and empathy”, International Journal of Social
Robotics, vol. 5, pp.171-191.

Noh, J. M., Ko, W. R., Kim, J. H,, Oh, S. J. and Yun, L. S.(2022), “Development of Functional
Scenarios for Automated Vehicle Assessment: Focused on Tollgate and Ramp Sections”, The
Korea Institute of Intelligent Transport Systems, vol. 21, no. 6, pp.250-265.

Park, K. G. and Jung, C. C.(2017), “A Study on Driver Experience for Autonomous Vehicles in 2030”,
Journal of the HCI Society of Korea, pp.376-379.

Ramm, S., Giacomin, J., Robertson, D. and Malizia, A.(2014), “A first approach to understanding and
measuring naturalness in driver-car interaction”, Proceedings of the 6th International
Conference on Automotive User Interfaces and Interactive Vehicular Applications, pp.1-10.

Saaty, T. L.(1994), “How to make a decision: The analytic hierarchy process”, Interfaces, vol. 24, no.
6, pp.19-43.

Saeed, T. U., Burris, M. W., Labi, S. and Sinha, K. C.(2020), “An empirical discourse on forecasting
the use of autonomous vehicles using consumers’ preferences”, Technological Forecasting and
Social Change, vol. 158, p.120130.

Seeger, G. and Bick, M.(2013), “Mega and Consumer Trends-Towards Car-Independent Mobile
Applications”, International Conference on Mobile Business, vol. 27.

192 QR TSYUR| =27 T|223, M42(2023H 8K))



A
&

ks

ZHEA A 22 7+ SMES

HT

Seo, S. J., Kim, J. H, Lee, J. H. and Yang, B. S.(2022), “Analysis on the Importance Rank of Service
Components of Autonomous Mobility—on-Demand Service by Potential User Groups”, The Korea
Institute of Intelligent Transport Systems, vol. 21, no. 6, pp.177-193.

Tussyadiah, I. P., Zach, F. J. and Wang, J.(2017), “Attitudes toward autonomous on demand mobility
system: The case of self-driving taxi”, Information and Communication Technologies in
Tourism 2017, Springer International Publishing, pp.755-766.

Woldeamanuel, M. and Nguyen, D.(2018), “Perceived benefits and concerns of autonomous vehicles:
An exploratory study of millennials’ sentiments of an emerging market”, Research in
Transportation Economics, vol. 71, pp.44-53.

Yoo, C. M., Pan, Y. H. and Yoo, H. S.(2019), “A Classification of Autonomous Car’s Seat Type and
an Analysis of Driver’s Requirements”, Journal of the Ergonomics Society of Korea, vol. 38, no.
6, pp.403-418.

Yoo, S., Lee, S., Kim, S., Kim, E., Hwangbo, H. and Kang, N.(2020), A Study on Anxiety about Using
Robo-taxis: HMI Design for Anxiety Factor Analysis and Anxiety Relief Based on Field Tests,
arXiv preprint arXiv. 09155.

Yoo, Y. J. and Jun, S. J.(2020), “Analysis on the User-Agent Interaction and Design Elements of
Anthropomorphized Agent Based on Interpersonal Relationship”, Journal of Integrated Design
Research, vol. 19, no. 3, pp.111-127.

Yun, E. G. and Park, S. Y.(2022), “A Study on the Development of the Quality of Life Using AHP
Analysis”, Korean Governance Review, vol. 29, no. 2, pp.145-174.

Zhang, J.(2014), A study on Sensitivity elements and Formative art for Automobile Design, Master's
Thesis, Jeonju University.

Zhang, M., Gursoy, D., Zhu, Z. and Shi, S.(2021), “Impact of anthropomorphic features of artificially
intelligent service robots on consumer acceptance: Moderating role of sense of humor”,
International Journal of Contemporary Hospitality Management, vol. 33, no. 11, pp.3883-3905.

Vol.22 No.4(2023. 8) The Journal of The Korea Institute of Intelligent Transport Systems 193



