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Abstract

Background As the technology related to self-driving cars develops, new perspectives on how
people acquire information and formulate decisions are becoming more critical to design the new
infotainment system. This study aims to identify the information that passengers will require in
vehicles with the level 4 or 5 stages of self-driving that have not yet been commercialized. Also, this
study examines system designs that help passengers to make decisions through experiments.

Methods This study investigates the types of information required by passengers of self-
driving cars and user behavior changes in the interior space of automobiles. We conducted a
preliminary survey to investigate the type of information required. Based on the result of the first
study, we drew a scenario by deriving the structure and concept of the new infotainment system.
The system was designed to provide information through windshields, touchscreen displays, and
interactive agents that explore the system-user interactions in autonomous vehicles through user
observation experiments.

Results We identified through preliminary research that nearby restaurants are preferred
for passengers of level 4 or 5 self-driving cars. Looking at the preference of information provision
methods by passenger group when there are one, two, and three passengers, we found that the
preference for interactive agents was lowered in driving situations with others. In groups of three,
the interactive agent is less frequently answered to preemptive utterances, but they tend to order
agents after having their own conversation. Windshield displays, which allow passengers to share
and communicate information together, have also been evaluated to help with quick choices and
decisions.

Conclusions The preference for preemptive utterance or recommendation of interactive agents
varies depending on the passenger group type. Also, passengers prefer a windshield display type
that allows them to make decisions while looking at information. The results suggest that different
interactions should be applied when designing future infotainment systems.

Keywords Autonomous Vehicle, Autonomous System Design, Infotainment System, Information
Display, Decision Support

This paper was written by reconstructing Sooyeon Kwon'’s master thesis in 2021.
*Corresponding author: Dongwhan Kim (dongwhan@yonsei.ac.kr)

Citation: Kwon, S., & Kim, D. (2021). Designing an Information System that Supports Decision Making for Passengers of
Autonomous Vehicles. Archives of Design Research, 34(4), 121-139.

http://dx.doi.org/10.15187/adr.2021.11.34.4.121

Received : Jun. 21. 2021 ; Reviewed : Jul. 19. 2021 ; Accepted : Aug. 05. 2021
PISSN 1226-8046 eISSN 2288-2987

Copyright : This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-

Commercial License (http://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted educational and
non-commercial use, provided the original work is properly cited.

www.aodr.org 121


https://crossmark.crossref.org/dialog/?doi=10.15187/adr.2021.11.34.4.121&domain=http://aodr.org/main.php&uri_scheme=http:&cm_version=v1.5

1. M2

AP 7|&o] WEA WAHSIAA AFal 7] GEet oby ek AHdARke LG 5 IT719E7HA] HiA
A5t Abdoll Hols i itk A& Eo] A ] Q1EH AU E(In-Vehicle Infotainment) A| A8 9]
WA A FEo] k. AR} o o4 Al A FefshA] ¢hal AlARle] FPg LA E7| g
A7t} 257t A E o] thefel o] 7hsal A 7] wEolct,

AgFPA} ol A= AFE EAY {4 5
ZIdigteH(Kwon & Ju, 2018). 3k, A5 x-o] QI H AW S
o ¥ AdE A B Aolgty dAFHETHPark, 2019). AE7AE FPo] daf7t 2 4+ o]
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2. 1. X2 7 ¥ g

APt AR AZHQ 2, 7HE glol 3 7ol LA B2 Aol dis) A&4<l
ZUE o] BRFA ¢ AZRE AEAE 2udtthAnderson et al., 2014), A&FPL FAAFA; 359
SAE7} A ofgt stAR FEEW 0ttAlE HAE S T, 1941 42 299 715 71 ©HA|, 28 A=
FEA g3 o, 38Ale 24K A5 A, 49A4= 1E3HE A @A, 5TAE AlAFo
o G AE BE FHAAE A7 AY §lol TAT 4= 9= TAIoITHSAE International, 2018). 9]
3GANA = A7 Yol DAl whof 4GARE = A2 Yol HAsEAY EFaqt A7}
ek webA AE58 AT ol | A A TR oA ARG HE hAs] AEY ol= 7|EY AeF
A 971408 WA AR 2471 Ftk(Shin, 2017).

AR 12 HA = Aot} 4L BT v dF &5 (Regan, Lee, & Young, 2009)0 %
29} AHEA}, 84 7he] AE A-8(Rakotonirainy & Tay, 2004)T &AXFe] Q1A A, AAH, ZA4A, AA
71€9 =5 9 2% Zgo] 2 rh(Young, Regan, & Hammer, 2003). 23} TA|= AukA ol &4
FAHEngstr m et al., 200422, 2Ht] .9} ooz o] x2S E3}He) theksttGu Ji & Jin, 2009;
Harvey, Stanton, Pickering, McDonald, & Zheng, 2011). 959, Ftt9d(Kwon & Ju, 2018)2 494 o]A}
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Ban, Jung, & Im, 2018). F3¢ u|A= FFE HAslotHA Hrot ohefh JB g4 2 A5 ¢t A4
Hhobo g A AHEA0] Sl =¢) T AZd o] (Head-Up Display), AEAIE ] AZ#|o|(Windshield Display) 5©I
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Figure 1 Types of information desired in Level 4~5 autonomous vehicle
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Figure 2 Types of information important in Level 4~5 autonomous vehicle
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AR ZAFE Slol dEAHE gaZdol, gty do]dE, A d"H |, o] Al 7HA] 3¢ AlARE
ARg-sHATh

A A5 B guA gagdolrt =g gaZdolint v W JdoA HRE 83 4 9o
ALY L7l Aol o Eokaol g1 9l al(Knott, Demmelmair, & Bengler, 2015; Riegler,

Wintersberger, Holzmann, & Riener, 2018), A|A8 o] 2}eko] AWo] x5t &, X} uho] AANAS
Fe 5 7] il FH A0 et HE A7} 7Hse FE aEshe] dEAE fAZHolE B AT
F Qg o| AR Agstgirt.

3518 ofo]HEE YEAHE fAZH oo AFdste A dolHES A +48 E& F 9+

ANA" o R Aottt Hi3ty oo]HEE A WAE AMESte]l A& A AR &oA] F
ARG A Fgohal ABAQ] AFS AR 4 §lom AR 24914 715S Sl 8 A AaT
ofJe} 227 =7 4= 9rh(Lee, Lee, Cho, Sung, & Choi, 2018)

E|Z| A7 7)uke] A AR ti5ky olo]HET} 7HX QIAE, ‘AR Ao A, ‘EIHAA, ‘BEF
AloF 59| SHAE Bestara; AHgst Tt AAR ofupE o 2 4x(Echo Show), 12 & 3] H(Google Home
Hub)5-2 Ex A3 7]9t9] 71715 & Agdo2A tsts ofo|dETL 7HA)e A Besti 9,
A Aol AE=E choket 24 dE ol AE Ee A7 $AE Al AlFshs HE R JHE
At (Jung, 2019). olof wret B A7) A" T3 t5} o o] AEL] FHAS RIS IR HAATY
7|9ke] B2 Qe do] A5 ARE-H thHFigure 5).

4.1, 9IEME C|AE#|0](Windshield Display)

7% Al Aot B B WA AR A2 G4 Table 13} Zol ERegon AF LAES
A g3te] ASAE oA o) S TiRpelstgt,
Table 1 Design elements for information visualization
JIESAE(ER) B Z|CHzt gz
MEE Hd 3.0 7.0 5.4
R84 8T 4.0 7.0 6.1
Agd B 4.0 7.0 5,9

AeHE fgafeo] 3t F HAR o|FojA glom AREATE A AR DA FRE AT AHS
T WA GAZ o]5sH "Hck(Figure 3). B2 2Riegler et al., 2018)2] AFN A AHEAEL &5
STACNA g JEELS QTAES] 7R o ZAISHL AEHRJUE = &4 vjtjo] JEEO|
Ht7] Wgel o] & whadste] Feof] TH AR EL2 shH | F 7PgAE] o wiA| st 1
T AR @ ARG B gt AL 3} 0] FgolA o] FAREE ShgiTh e nt AR of it npAEL
[EAETE FAAAY A4S AT 7|ES Agoto] ofolE, o|F, AE FASLH <17 e

28519 tHYovcheva, 2015).
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4, 2. ti2l3 o o] ME(Conversational Agent)
flolz, s|ZY, o&e] e Aol oot Ut vl FAH S /M 71edSE JrH 7S
Fe57] 13l o e AFEEC] A1E)71 8 a5tcH(Waytz, Heafner, & Epley, 2014). whehA] tistd o o] ES
W5 Aue] @ A 91 Rl S F= o 2dSS AR

AZEE AP gl APAT #o] glom AZZho] Fondt dF& == 2 A eE, A,
oJisto|th(Park & Lee, 2019). A7) =& E3 Ao gt AR, Y, A1l 55 doH R o=
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T84, AolE FAE A Y EA 2HE& BFol =& (Haslam, 2000). Q15 A% olo]dE=
TEREGE 4F Bx HAR JQAHY] o] Fehe AUy 40 FAHolge A AR Qs &
Aol alo A AJAH cHPark & Lee, 2019). THH, ZFErALS] ARG ARGAbol| A AWHS FATHcH=
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5. Methods
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