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Abstract

Background This study analyzes the current status of the smart car in terms of user experience
and aims to develop a user-centric scenario, which reflects actual context and needs of users. The
purpose of this study is to suggest a context-driven scenario for the understanding of usage context
and for the proposal of service and solution for the smart car in the future throughout contextual
inquiry methodology.

Methods A literature review was conducted to find out the definition and status of the smart
car. Quantitative survey and in-depth interviews for users were conducted as empirical studies.
Based on the results of the literature review, we derived the evaluation factors for smart car UX, and
throughout the survey and the interview, general level of awareness and experience on the smart
car has been concluded. An affinity diagram, a sequence model and an artifact model have been
developed as well. Virtual personas representing group of users were derived to propose a user-
oriented scenario of the smart car.

Results This research identifies user scenarios based on user’s needs, for example, the use
of an improved operation method such as voice recognition, optimization and personalization of
the location of information output, and the application of a GUI(Graphical User Interface) for its
purpose and preference.

Conclusions Necessary factors for the development of the smart car have been derived to satisfy
user experience. First, position of the main display device for the driver must be moved to the
nearby front cluster or the upper space of the cluster considering the convenience of location.
Second, it is necessary to introduce an improved level of voice recognition as an interface operation
method for ease of operation. Third, intuitively, this should minimize the driver's cognitive
dissonance with regard to the visibility of the content.
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Figure 1 Research Process
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2. 2. XFEX} AF2 X} Q1E{H|O] A(Automotive User Interface)oil CHEH 11 &t
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Table 1 Interaction in Cars - Classification of Tasks

7|2 atH(Primary Tasks) AE|OIY & HEY S A 2T
BX 112i(Secondary Tasks) g5k XIA7], 20| & AET MO HX| S 7|s
3Xt 2t (Tertiary Tasks) LHH|AI0|H, 84, Be 2HI= S ARHQHE T

o]% 2ruE dlo], 12|31 #(Schmidt, Dey, and Kun, 2010} SHRAEA)E= AFEA1o] B2 7]5(d: 34 44
2§ ABR AEE 5)S F4o A5 LA TS d 27 HY wpebA Zof| Q1 Bk o e B g

(o]l A3}, oluld, AR A, TV A1H )8 S+ = A 2 A0 st gt
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a1 84 9l

TFEY =, 271(Kantowitz & Sorkin, 1983)2 4 Zofl QIZke] Ao} H30]7} whAsh= o

Y& SAY A2 Zlolekal sttt H¥(Pattern, 2007) B2 A5 7

Aol dl&f Figure 29} 2] A2kt

www.aodr.org 115



—--- Task performance (%) = —— Attention resources used
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Figure 2 A schematic relationship in approximate terms, between workload, attention resources that are available and
task performance

o] ¢} A 2Folw 1, E&(Muller, Weinberg, 2011)& &oh& A 43S AAs= AT &
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A UI9} Qe o] Ayt uheh A 5-S Wsfste] AR g 2Agstal AL
A oA AEAES W3 54 77 D oot
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Table 2 Automotive Ul Classification

Hada Instrument Center - HUD - -
(1994) Cluster Console
Knoll & Instrument Center - Wind-shield Rear -
Kosmowski  Cluster Console Passenger
(2002) Compartment
Hagglund Instrument Center - HUD - -
(2008) Cluster Stack
Tretten HDD Center Infotainment ~ HUD - -
(2008) (Head-Down Stack

Display)
Vita & Instrument Center - - - -
Muir Cluster Console
(2013) Display Display
Straub ICD CID - - - -
(2018) (Instrument— (Center

Cluster— Information

Display) Display)
Adachi Instrument CID - - - Electronic
(2018) Cluster Mirror
Hohmann & Instrument Center - - - -
Weber Cluster Stack
(2018) Display

&

SEUIEE 1D CID - - -

(Instrument (Center Infotainment Display)

Cluster Display)
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Figure 3 Automotive Ul Placement of Smart Car
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Table 3 Literature Review on UX Evaluation Elements of Automotivie Ul
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Yun, Kim, Seok, & Han (2010) TEAIA, QIE{HIO|A, Q1Al & ZEX| AlO|A 0|SA, MEM

Park, Han, & Woo (2007) 284, g0t o=

Park, Park, Im, & Jung (2010) 2R, MRy, oty s, A, Hely, MY, ey

Sung, Han (2007) L, B84, 7I=Y, 1Y, H01Y, F2Y, 2EY, F2Y, =, 59

Hie Hebd, shgd, TEL, st =84, 7|94y, ’.IJE” OIXI"1

SAZ, AAA, 44, 7213 Q0100 A ULS) BAY D AR Y2 E shetaly] 93t AR 9 e 2
S Fof THAA, dEislol, 914 L A, AulA, o 54, HuAS EEdte] S 848 FHOE AT,
I, oA, 9eH2007)2 ISO0lA Bofstal gl AIFA A 458 Bl ‘584, and, IS &
EESHYAL, W, WS, 99, 2213 A 520100 A5t AR Y] =8 B7F o R ‘2R, AU, ¢
2, 728, A, B, A, S RS AFL, dE 2007 AFATFet 2 ARE S
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Table 4 Key UX Factor

24 M S

XA Hold 715 S RE EX|ZFAESH| Halgh /X0 A=TH?

UIOIM MiSsh=s EE7E =Rlstr| 8018t /IXI0 UA=7t?
ZHI=9| 7tAlY - ARBAPZL QIKISH | A Al @A o2 HEE MESI A=71?
SHH 2[0[0FR, HIAE HH, T2 A= MEGHA MU=
ZEH E0ld Ul 22 AL EX|, 24, HAN & 20|10 S IHXQI A& A0 MEE|U=TT?
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Table 5 Features in Use When Boarding/Driving/Stopping (Multiple Responses)

=2 M8 3UIIs % zestIrls(1~3=9 &) %
1 LiH|A|0] M, x| 96 LiH|A[O] M, IX| A 87
2 29 202 ™3 75 =9, 20 FF 65
3 X3}t £35} 65 st S35t 41

FulAelH ) gof A ) Aot Fo £OR B AGES IO, AT G4/FW/AA A AV Bashtn 42
3 71% 13291 th7 2 ek,

I~

Table 6 Devices Classified by Functions Used When Driving a Car (Multiple Responses)

29 UHIA0lA g9, 2le 3t

1 ADIEEE ADEEE ADIEEE
28% 46% 80%

CEE HERS+ADIEE RE+ADIER
25% 25% 8%

3 OjRE+ADEE IEE UEE
21% 23% 6%

A ol Al WHIACLA, Gof, BT 2, WSAME 7]7) B ASFEE AL Wl go] 14 A Ve, ok, v
Aol 0] A% AttEEol} A, H& B AThEES B AHEIHE vlFo] $AH 4E0 R ekttt

Table 7 Location of Embedded/Installed Type Device, Smart Phone
21X 1: 8% 21Xl 2: 14%

21 3: 73% AR 4: 93%

SRSl Mg 39 Y, AXY 717], AokEEY A% 9IS Sela) ugket. 1 A, Aeols ¥ 93 CID %
263 A 107 71 e A0 ek,

AAlo] Mg WA AT 717], 2nkEES] AZ) 99 ARFORE 71717k A AR ofefe] 9175 o] o]
A AL, ‘S ARG} A2 7} ol 2afo] BH'(25%) %02 A ek,

Bol, SEAREe] A £ A ulAlol4, ok R SN AN, A L B, WAIA, SNSE ol §ehHA A B
A HOE T AL /1S £O2 HAsH 22 WAl A0 ekt
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3.4, B Y M5 QEE

3.4, 1. BE U M5 QIER £
A AT AR 2ALE B2 A4 BN WA AT Ae] Slal AE Folat 3 el v 490] e
A% dgos B AHRE AT

Table 8 Interview Script

7 e
Part A, THHH Q1 - 2 0™ MM 2S5 He2f?
ZEAE mot - XISAHE 0|80t0] EEIZ, £ E= 08S & W, RISXt LHOIA F2 0 QS ot7{LE HE0]
LMSH=71?
- WA Ol 22 Z Yt 2L 22 2 1 ©5 M, T8, MR HE0M 0fH Xto|7t A=7R
Part B. Z|XN2| AHEXt - CIX|E MIE{HAIO}, 22{AE|, HUD, 218 2HIY 77| S AtSAE LHR0l= ChFeh @|X|of Chtst
QIE{H|O]A 2{X| ALEX} QI O| AT} EXHSH=H|, BA 201 ZR0f HIF0 O X7t 7H QHStn Ma|sHotil
M2I5h=74?
- 2Q10| EHst i {IXI7F HEICH D 4 ZtSh= 0| R FHRI7E?
Part C. 2| Z& 4| - BA XS} L ALSA} QIE|H0|AS ZAGH: WA R9I7F?
- 2 HX|2 Eﬁéftrﬁ, 24 HI*H % = 2 g4 U

0| M2t 71E S, 2tHR § 221 HE Lot HX[Est

7
- XtSAL L QBT I0I¢7M:. fEIXIE*zPEOH o
S0 ARZFRIZL = &0l Thal oA MZ5k=71?
7

Part D. /%2 - B XNSAEHOIA 7HS B0 Ar8ske | S2 FA0IH, 01“11 7150] 2Q5ITt Y25k=T1?
ZH=F 1Y -0 YO FE E= 7IsE NSotks A0l 2TXA =21, AL S UXRSIE L27|X|

2E = UA=S7R
- 0| S0f HIS2to| Y ArSAL QIEH| 000 CHaHA O EH| MZtst
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SRS AnkEZO] Yl Aol A ofZ Aol A 7)ol Ty d Rt Holthx
89§ ATt 2oz Uehith 2 A 2o A4 71%-< W7 o ol &5
Hels 13t 5312 ol g3k Ao Ut 4 B AgoRE way
Sl slol 2971 e ol sl 78 A ullold 48 S 1Y REHoR AEY ¢ st 499] shelo
2935 Ao Yepg}

Table 9 Answers about Optimal User Interface Locations

CH-& Xt B
u1 - LAZ0] §IXl= E2H L ME
— A 0|S0] M1 FH T AS B7| 2. ADEES 7{X[5} LHHIH0]M 0| A0l Z2{AF Z0f| HX|5H0]
AERUS
u2 - LAZ0] /Xl= 2TA RF0| W51 o8t SHAH X HA2 A 25
- LAZ0] 27|= 2 AMO|= 2Tt SRy AfO| =7} X et
u3 - LAZ0] /IXl= 2TA F0| 7+ He|- HXH At L HUDE 0133l 21 8e, £= S EE 21 UL
O, HOl| ALEali= 0 & 20|11, AJMO| BA & eF 20|t 5HX| gig
U4 - LAZ0] YRl F dH HE

- SN LHH|AIO[ 82 F S0 fIXISHH, S2{AEM = A2 QUHH0|AT AUZ, Z2E= 2 2 0 LH|A0|MS
7] S8 ALH0| SEOZ 0|So{PIN XSA| 2HES U1 WH0| SO{RIE A2} Y

- ADEE WHIE ALE0}7 |k oh=t, —?—’—‘. SEO ARISHA AHESh= 20] gt

- OAZ0|7t 2HAH oz ZITHH = Al AlM0l Yali7t 2 A 25
A G FA A W O aZdo] AL 93 FF D Aol 7 BT, oA AL 92 AT W Feis
B 9117k AFH LR, o], 98 Al A4S Bo] £2o]A) g SIS BT 4 glo] ehaAo] Susly] ol
ehe o] /4 Atk 2eAH XS ATALL G ULS 959 Y el Aol 4 2 et A4S AR
2ol A7k 2 5 9 FHAE S AH o A4 ool Ho] AME FASITE £UT HS ol B9
o}, whele] £AA $30] Melshohn W U29] A% 29 71z )% al37] dhizolet stlx Zel Aol 14 w4

Heehe 2 4 912 2 2ok gt
vl olo] Aol 2t TAE @A) 2716 WA 02 Lhehgow], HUDS] ot AA8ke] W ) ula-g4
of $e7k g EIEglet,

Table 10 Answers about Optimal Control Method

uR g
U1 - 24 21419] QIA|E0| TOIXIA BT, 320 KI20| SXI2H O{o] Hl3H 214S0| Hofy
) - E{| %4 0/ 0|0f 2| 24 9141 7|5 AUOLF QIAZ0| SI0F WY & ALSHA| 213
U3 - 24 Q140] RHHHFICK TFa W2gt 31
o

)
0

- HIZI2 S4 A4S BE A 5, 34 Q42 QI4B0| O F2 EIX| WS 0183
- BL0| AFZ3HE 0017 S 22| BEo| T2l
Uk - 2M0lA0R O=E HEEZ(| JH53HO
- IR A8 X2 IS, 51T o4
- HIS21| S CIABH(0|E HRA0J S TS 7O SiA 2T
- HUDE (20| T2 4 11, 42} 20| Aefol 2} 2 Ot 4 UK| 2277t Bt 4240| §
- RIARE A2 550| 2X| 22y
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Figure 5 Affinity Diagram Working Scene
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Table 11 Affinity Diagram Main Content: Location Improvements
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Table 12 Affinity Diagram Main Content: Control Method Improvements
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Table 13 Affinity Diagram Main Content: Function Improvements
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Table 16 Sequence Model: Go to Work
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Table 17 Sequence Model: Off Work
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Table 18 Sequence Model: Travel
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Figure 7 Behavior Pattern Mapping
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Figure 8 Primary Persona
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Table 20 Primary Persona Scenario
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Table 21 Sub Persona Scenario
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