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Objective: This study aims to provide guidelines to define the priorities of contents
offered according to driving situation and each display’s location within an autonomous
vehicle in a multi-display environment.

Background: As various multi-display types have become recently installed within
vehicles, the contents used become diverse. Vehicles have evolved as a content-
consuming platform and beyond a means of transportation.

Method: This study set driving as two situations: general driving situation (driver's
driving) and autonomous driving situation. A total of six locations of multi-display
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installations within a vehicle were defined on the basis of driver's seat. The content
system offered within a vehicle was established as a form of communication,
information, and entertainment. With all these considered, this study targeted 102

drivers and conducted a questionnaire survey.

Results: The displays showing statistical differences in user needs between the general
driving and autonomous situations were cluster, wind shield, door window glass, and
ceiling. No statistically significant differences were revealed in the HUD and center
fascia between the driving situations mentioned above.

Conclusion: As a result of examining the differences in user needs between the
general driving environment and autonomous driving environment, big differences
in user needs were shown in the displays that did not exist in the existing general
driving environment or whose content use scope was limited. According to a cross
analysis result based on gender, significant differences were shown only in the general
driving situation, and there was no item showing statistically significant differences
according to age.
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Application: This study can be used as a base study to draw guidelines offering user-
oriented contents provided through autonomous vehicle displays. The study results
have a meaning in that they proposed user needs-focused content factors.
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1. Introduction
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Figure 1. Similarities between automotive platforms and Google platform evolution (Jeong et al., 2013)
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2. A Preliminary Study

2.1 Definition of autonomous vehicles
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Figure 2. SENSOR TECHNOLOGY ROADMAP AND AUTONOMOUS FUNCTIONS ASSOCIATED (Yole Développement, 2015)

display 12|11 Center-Stack DisplayZ &5t % CHChoi, 2016). Caroline Hagglund= Xt&& C|AE2|0| ZFE HUD, Instrument Cluster
Display, Centre Stack Display 12|11 Light-Emitting Diode2 T2t HLCHChoi, 2016). L8 X ClaZ2|0| ZFE HUD, HDD,
Multi-Function Display Z72 F25+2CHChoi, 2016). EEM7|E TS ME A= Center Information Display, Cluster, HUD, Rear Seat
Entertainment, Room Mirror Display2 &t % CHChoi, 2016).
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2.3 Content definition
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2.5 In-vehicle infotainment classification
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Figure 3. The concept of car infotainment systems (Chang and Hsiao, 2011)
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(2011)2 At QIZEHQIHED JjES EM(Telematics), 2 (Information), 22} (Entertainment)2 2 238} ChFigure 3).
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3.1 Service-oriented Smart car

= Aol s ) AFOM CHRE A YRS SHEOIACE A0EFE 3 ME SHYE L0IEFL ME|A SHY A0IE
7t2 LH70f TiCHLee, 2016). HIE SHIEL £0IEFLE 7|4 SH2 MK 7|&0 H7|, ©AL B2 il 7/&S 850l uEA
1 27|Hoz NP, ALEAte| HES JTHtAI7|E AFSKIOICE BHEH, ME|A SYHO| ADEINE ASA-E2-ICT =2t o
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3.2 Vehicle autonomy level and driving situation

XEFdo| +F2 0|7 Xtakt 0|3 XAHSA7| X2 (SAEOIA HAISH level 42+ O =20 S Z(NHTSA)OIA HAISH level 42
7|1ZLE HOISIATHCho et al, 2017) (Figure 4). TAYEE AL 2Y 2 S ot LUtFd 4" 2T 2H TS S
YE AT 4 £ DA Lo FHNYS ML,
Handle S
SAE . manipulation, Monltorlqg the Failure NHTSA -
L Definition z operating Definition
evel Acceleration, . response Level
. environment
deceleration
0 No Automation Driver Driver Driver 0 No Automation
1 Driver Assistance Driver Driver Driver 1 Flinetion Specnflc
Automation
2 Partial Automation Al System Driver Driver 2 Comined FL_Jnctlon
Automation
3 Conditional Automation Al System Al System Driver 3 Limited Self-prlvmg
Automation
4 High Automati Al Syst Al Syst Al Syst
igh Automation ystem ystem ystem . Full Self-Driving
5 Full Automation Al System Al System Al System Atkometion

Figure 4. Vehicle autonomy level (KISTI, 2014)

http://jesk.or.kr



614 Yoonhee Leeg, et al. J Ergon Soc Korea

3.3 Display location

7180 EAIE A R X2 SuE AMIIE &BO6t0 7|E C|ASY o[t Do Bt oMEl= XtEF W CHE CIAE 0] /IXIE
2HME 7|28 U7t 0|80 7tsdt YK 2 MFSIAULE. @ S2H(Cluster), @ SIEY CIAE30|(Head-up Display), @ AIH
H|A|OK(Center Fascia) @ 2 F2|(Wind Shield) ® & & 32|%(Door window glass), ® HZ(Glass roof) & 622 §2|5t% ChFigure 5).

Figure 5. Defining display locations

3.4 Content elements
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Table 1. Content element definition

Main category Content elements

a) Office program (Intranet, e-mail etc.)

b) SNS (Facebook, instagram, twitter etc.)
¢) Messenger (KakaoTalk, LINE, wechat etc.)
d

(
Communication (4) E
(d) Videotelephony, SMS, MMS

e) News, weather
f) Navigation

g) Shopping
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Table 1. Content element definition (Continued)

Main category Content elements

(i) Game
(j) Music
(k) Movie
(I) TV Program

Entertainment (4)

4. User Research

SHA7L LotEd At X MM ClASY 0| K| HE MBS ZHXE 20lsty| /s 20179 4F2H SEMK| 1029
o RHXE o2 HEXAME AIAMSIRACHKAIST, 2013). A& CHotRIZo| 2K}t MH|(EX 59.2%, O{X} 40.8% (STATISTICS KOREA
20178 102t EAt 64H(62.7%), OIAF 38 (373%)0] MEXALO| HOSI D, HEZAL &OAte| B M 42 1164, 27 &l

Table 2. Survey question

Driving situation (2) Display (6) Contents (12)
(a) Office program (Intranet, e-mail etc.)
(b) SNS (Facebook, instagram, twitter etc.)
(c) Messenger (KakaoTalk, LINE, wechat etc)
@ Cluster (d) Videotelephony, SMS, MMS
@ Head-up display (e) News, weather
1. Manual driving @ Center fascia (f) Navigation
2. Autonomous driving @ Wind shield (9) Shopping
® Door window glass (h) e-learning
® Glass roof (i) Game
(j) Music
(k) Movie
(I) TV Program

4. What content do you want to use the most through the screen located on the windshield in autonomous
driving situations?

) Game O Music ) Movie ) TV Program
) News, Weather ) Navigation ) Shopping O e-learning
) Office Program ) SNS (Facebook, Instagram, Twitter etc.) Messenger

) Videotelephony, SMS, MMS

Figure 6. Examples of question items

http://jesk.or.kr
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5. Results

67HR| CIAZ20[o] Chet ALBRIS] QARG LY AT AT M 7to QPARIY T3t Ko|o] Chet MKt 242 4
ohoict AF 4 d = We AMRSICE 7|t ¥E 7t 5 0|2l Mo| b

3l Al | o
80| 20%S A15t0] 7I0|H|5 YHES AFRSH 4= YOO 2 Fisher's Exact HIAE ZDIQl MeSo|stES J|F0 2 TCISIRILCEH

mjo
y

=4 44}, dutFd At el 4 7Ho| aFArR| AR K0|7t Ltk C|AZ 0l S2(AH, o |E((Wind Shield),
& 2 F2|&(Door window glass), MH 2 LIEFGD, 1 5H0) HUDR MIE{HA|OtOM = T 7H0| SAXLE [F2o|0|3t Xto|7}
ololCH

HA AX

5.1 Based on the driving situation
TS 7IE22 Mo BHZEM SAH2Z FOIGH Xt0|7h LIEHH T|AZ2 0l 22|2H (Cluster)2t M (Glass roof)O| L.

HEIHEHO) CHEIZFEHN) O TSt SRMHASS MHE At Fisher2| Exact(3E) AN 22 29.1750|0, {2|4+F(a=.052Ct H
2RO E (p=.001)0] 27| IZ0| CHEIZFEAALEA QAL YBtFY At X2Fd Mg SHEX7 ZX| Ythe
=050(M KHERE|DH, ZEXMOR ALEX QAR UOIA SHAEQ 27Are Mele FHLH
KO|7h AUCte AE & £+ ULL

= A2

m

SHAEOA 0|85t A2 EHZE 1:2= YHIAHO0|H44.1%, 37.3%)0|1 2&=2|0| M= Xto[7t
A

Ql
= o O = IT —
QUCH UbtFEs AStO|AM Q] 222E S24(196%)0|1 AEFH 222 2, EMet HAXZ 98%)9Q Hoz LrErL*Er(rable 3).

Table 3. Preferences according to the driving situation of the cluster

(@) (b) © @ () () @ () @) 0] (k) 0]
Office | SNS | Messenger | Videotelephony, | News, | Navigation | Shopping | e-learning | Game | Music | Movie v
program SMS, MMS weather program
Frequency 2 1 9 10 9 45 1 2 1 20 0 2
MANUAL
% 20% | 1.0% 8.8% 9.8% 8.8% 44.1% 1.0% 2.0% 1.0% | 196% | 0.0% 2.0%
Frequency 4 2 10 6 10 38 1 0 9 7 9 6
AUTONOMOUS
% 39% |20% 9.8% 5.9% 9.8% 37.3% 1.0% 0.0% 88% | 69% | 88% 5.9%

HO: The response distributions of autonomous driving situations and general driving situation are the same.
H1: The response distributions of autonomous driving situations and general driving situation are not the same.

HEIHEHo) CHEIZFEHN) O TS SEHASS AHE ZAl} Fisher2| Exact(32) AN 22 204240|0, §o|+F(a=.05L2C §
ZR9SHE Z(p=.009)0| Z7| E0| CHRIZFEQIALERL QFALES| Ut A=hnt X8 A9l %u b ZX %Che a
=050(A KHEHE|D, ZE2XMOZ ALERL QFAR0| AOAM HE CIAE0|9] EHXE STAIZS M&=2e FHMNL Mat 4
HMog RoIst X0|7t AUCt= HE Y £+ AL

HH(Glass roof) CIAZ20|0]Af 0|80t H2 EHEE LT Y ME= 12971 72, EM@46.1%)0|1, 22217F S2H206%)2!
B, X2 H0Me BHHE 12917t F2kE8.2%), 2217t 72, M (284%)E LIELECH(Table 4).
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H1: The response distributions of autonomous driving situations and general driving situation are not the same.

Table 4. Preferences according to the driving situation of the glass roof
HO: The response distributions of autonomous driving situations and general driving situation are the same.
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