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[Abstract]

Music content consumption, which is preferred even in the existing non-autonomous driving environment, is a representative
non-driving-related activity. In a highly automated autonomous vehicle (AV) that can reduce cognitive resources used for driving
operation, drivers can enjoy immersive and rich music content consumption activities. This study conducted focus group interviews
to explore driver experiences and expectations for music-light synchronization. Additionally, we employed an empirical evaluation
experiment on the synchronized placement method from the viewpoint that lights synchronized with music in AVs can provide
drivers with an immersive music content consumption experience. As a result of the two courses of research, drivers’ preference
for experiencing such lights in an AV was common. In particular, the preferred placement conditions were for lighting placed only
in the lower area inside the vehicle or a combination of the lower and central areas. These results will help to consider the
experience of using unfinished future technologies and prepare appropriate countermeasures in advance.
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SAE J3016™ LEVELS OF DRIVING AUTOMATION™
Learn more here: sae.org/standards/content/j3016_202104

SAE SAE SAE SAE SAE SAE
LEVEL 0"} LEVEL1" | LEVEL 2" § LEVEL 3" § LEVEL 4" | LEVEL 5"

You are not driving when these automated driving
features are engaged - even if you are seated in
“the driver’s seat”

You are driving whenever these driver support features
are engaged - even if your feet are off the pedals and
you are not steering

You must constantly supervise these support features; When the feature These automated driving features
you must steer, brake or accelerate as needed to will not require you to take
maintain safety N over driving

These are driver support features These are automated driving features

This feature
can drive the
vehicle under
all conditions

These features These features These features These features can drive the vehicle
are limited provide provide under limited conditions and will
to providing steering steering
warnings and OR brake/ AND brake/
nentary acceleration
assistance support to
the driver

not operate unless all required
conditions are met

+same as
level 4,
but feature
can drive
everywhere

+automatic «lane centering «lane centering «traffic jam +local driverless
emergency OR AND chauffeur taxi

braking *pedals/
steering
wheel may or
may not be
installed

+adaptive cruise [l +adaptive cruise
control control at the
same time

+blind spot

Narning
warning el

conditions

*lane departure
warning

J8 1. 0|=ASASSE|(SAE) J3016 AT T
Fig. 1. SAE J3016 levels of driving automation
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vehicles + Visual elements expected during o l-:' ?_Lﬁi Lﬂ_]— 001'7%404: EECE W)
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p o music consumption 041:]_
using lighting as ¢ Impressions and expectations for
E):?):S?men;)gzlr? using lighting during music A o] 8T W2 il-7}x].50] =2 soke 52 et
experience gg\r/]i?grr]nnﬁ)grc])tr:n autonomous vehicle L=2o} 3 9l uﬂoﬂ e} Sof Zelx 4n] EAjo] th=
Th ST FEAVE S A9, BeAslel RelvE B
Visual representation of interior lighting for music consumption =0 HeKHA 7] Y8 2okS EX ko] 9lal 5
in autonomous vehicles X}EZ]—Q] A P A el SO Mate|n ojaks wi-
The Impact of « Utilization scenarios and purposes of Ao R seyit), A A A 2R Fikolgke
Providing a Music lighting during music consumption o] Xo] EA st AR FEAS Ztal F5AE e A
Consumption ¢ Changes in the way of using vehicles _ = o _ o .
Environme?wt with due to music consumption with & At Hed vl Egk dAY BS 55X
IS lighting Lols HiEly|E 3l sl AAY Ao =27} A
Atlt%r;]tcljnrgolzs « Concerns and considerations when e e o];] } At e WA A, seA7t 24
Vehicles designing a music consumption ko] AEE GrlerE shal ERARE SRl Al B9l
environment with lighting FHake me)7] 3t oz Soks 383w k)

http://dx.doi.org/10.9728/dcs.2023.24.8.1849

1854



2heg o] 8] fof FHl=E AEsh uje A FHold
Z &arg]E(curation recommendation algorithm)ell %3
A lom, FaFl Mas MAshs 24 Qg = Ae] o)y
FEE g5l A5 AAshs Zdo] g=Er wig- &
83 "ok AFFE dqshs B4 2 5A4(HE 52 &
A el kA gk FE2(genre)tt Edlo)g]=E(playlist)
& Ags7| % slal, Yol B AT HE Hes T2
ZlEhE Holth @A o8 HAHET e o
Aluic} dshs Foks ghol £7] o d8o)r| whitel &
1EF oJELTL U F Ao] dAolt). olZgh - HERl

Aot chem ANE o gob Flx ] W}
AahEls Fgo] ek Lok P gk A9E wEY

F3h e 0 ARE FAdRAY S5Ast a4
Aol webA Azt el A9

2) A& Age A gof Ze= A 7|iA R

71E AT Aol s FaxE T Ao iR
AA A AAS ARSEITHA, A&7 oA b 25,
Z B8 E(NDRK; o2 £9, 4, 29)7], v}l 5ol
A Fobs viBBGM Y 22 HAog Sgsfe] Ak B
A7) 24 fx2 2nskEE A7 W) Z1gE ek o)l
gate] gotu A 845 ) Z7]E AS 7didion,
H|AHEF3) EHAollA] kA et a8 Hal] F0 2w HR(H
A 2 71EF 918 2AlZ)o] Fo3 ot AT A&
FAolghd Q)5 A AR A Fo3 vt glo] &<t
Zel=xo] 518 5= 3l& Ao 2 /g

1244 'z AR 7oALY
2HE Y s =
THA] = A=l il

Al

E

AR
o

2

gl

T,

e

£
i)

>

flo
dlo
£
rl
=
[

PVArg

—_
E
2%

b
%2,
rlr
ko
o
o
f

I

-
fo Jr
| EL‘VL
o

o,

Z o
re
o [
E o
i

= #917] 24olut

¢
o:
ul
X2
¢

S ot
2
:{E okl
2
09:”4

AN
ot

4z

(o0

ol

X

dlo

12

(g ol
i)

ox al [m mY
o £
2T

*r'
[N o
Y
B
= o
ifs8 F-?L
¥ 1
¥ |0
o T
w3
o &
HE
N

=
o)
Auj
dlo
L
Lo
k)
Im
1
u
)
2,
=
A
BN
of
e
ot
Nk
—_>‘i,
o
a

Ir
pay

rr

SRR
o ol
oldt
e 2
S
&b
QL
e R
>
o

32
&

ok L i
oZ

o N

N
2 oo i
N

2
o,
o
ol
o
T
0%
oldt
o
it
2
ol o
oo
g3
5o 1%
o ©
(m <y e
0%
o y
e
o % oo

l
Y
o
v
~
1,
o
BN
oF,
BN %o
of,
r_{m
©
T
o
_>|'1_',

G A Ee 5

QA ]

o
[
_>,1|_:l
frits)
>~
&
5
o
2
o 1o
o, P
5:
,
T o
[T
% oo
oy 1
O
il
N
¥
%0,
.

s
N
H
FaY
e =
o et
for
o xS
L o0
N
o
zo
«)t ;L
N 11? )
E3
i
BN
o Bni
BN ol
H

1) £oF-27 $715h AFH AEFY A% 018 B
A Aol A9, Ao O Ol BHR ohle}
2P 0] AXA, T F3helA Gof Eelzel 9 wE

1855

T AR 22 i SRk v vhEE 8% 1
BTl ot ofgele 29 w1 AES 2717 A% Ao
Eetold & sl Hi= ol & shh E 5 gler, elg &
& 2717) flel S Sl ol A2 v Eg
7k Aow el 5 sl g1k 21 e
ATR A2 AET Aol tigh B3l oA o) A% &
&7} ok Ao ® veRdT TAIHQL el o e Sobat
ofp-efxl £ HlolEY tish & Asstrlel $2 w917
=

B AFAFL, APont lPele L nPHA RS
o A% thidl 8 eslow gt

AEFAF SOt 238 I Z1 A9e) AR o)
23 EAE wol lglon] eholnEAE T ge 4

A B s ot g2

758 ol g3l nhe SeAlo Rt the FaRgel U7t
271 Wol Wi} 57 RE2 Aok & A} BA
WA Soleis we A8 AgaA v Al
FR 22 5 =S 2y, KPS A9
S Selehe w2 e 7PgS $ud 5 9l
usjofof gk 4 Bol A

WA Fohe EEshs HAE vl
At AETd Al Fotet Br1skE 29 avtke] &8l
el AER 7] Az ot AR 2
i e A= N E e e ool vkl A
E58 A el A=Aolan tiddt =re] wix|e} A
&5 7disks SHE AT Al A A 219
Sdsh 5l sk oA, At drlel B Al =40 2
.]

A7 v AR 919} 2ol JdHE AL 5 IH
W Al skl e AR Sof FHlxet 57138}
d = g wiRel gt 7Fedt Ale Was AR A

KX

=

TRkl Agkow TASE A4 £ AUAES o
s ECE SO R

Hage s,

o
N
N
ye
rlr
EL

S

-1 W7 A7t

& 389(Hat 3841 o/d 181, B3 20%)¢] &4 A=A
S0l W7l Arhlen, dAl Arkate] 74 S
W2 ¢F 130,000 kmeo]th.

http://www.dcs.or.kr



CIX |2 28 = 5t5|=&X|(J. DCS) Vol. 24, No. 8, pp. 1849-1860, Aug. 2023
4_2 %7}%‘% }é.iﬂl nzl zé'zl' T T e e e S

g7pol 7}
M 31

=715} A

i

(
=

-y
o o i

54

Of

m

o 1o bl fr
N
rlo

b

B oo

T

N
ol

718k -
71RO Al Al StaL 2} z§el

Aty
A Am)E AR, 2wl v

d
d

==

171 wel ok

g WA 90 23 Al
g%
A

N
™
o
]
o
o~
Nt

~
N
ﬁg

2
2
>
)

o
-

_]N ro iy
T
B
AN
N ol o2
o2 of, ux
1’ 4=
ox o\
10 0% T

i

(Cdeh o PR, of
FsE S8 AN FER0b
g3 oL T@stel 7
gl bowt 29 A o

T et o]

T
oo (m
=

OOH, oH

),
O
2
|
M of O
el ol

9,

Fred, (5)sHi+ ¢+ 2]
To® F 67 21 A

w3kslo] 74 AZH WA

e

/ i’ | | D \1

J8 3. FGI 7P O3 =Y #elol fA| Al
Fig. 3. An example of lighting forms and positions drawn
by FGI participants

http://dx.doi.org/10.9728/dcs.2023.24.8.1849

1856

k

O8 4. oiAd ofah =Y x| g (A Alokofl EFE
AR 4ol B Alofofl ZHFHEIQl SHF ¥ C: Alof
Y oo, b: R2lY =Y I} MB-LEMOR FA|)
Lighting areas for the participant’s evaluations
(A: Direct upper area in the field of view, B:
Indirect lower area in the field of view, C:
Central area in the field of view, b: Lighting
effect applied on the glass surface - indicated in
yellow)

Fig. 4.

£

B ZZA(SN)T BE H

— o1

£ off Yozt M3sks

of HZsks M3

. Prototype design images of the indirect lower are
version (above) and all area version (below)
providing ambient lighting synchronized with musi
play



F A 20 BH BAo) e Weke o S A
o B¢ Aol wet (DB, @7 2, BEFH &
ME FRE 3 208 APAT ARF F 20 9
Ao Bjste] WS B4 B AR MY B 5
Fom Aolstn, A8FY F S0t 4 9o e BEE
S AR SOk P AMlshe ASCIE A, R
W) 1T T WA, FIF 201 THE BECWL, A9l
5 sl HINA) e Hel mrHOR Je F9E
we BY $EoR TR olF B4 -9 2 st]

49 A8 Pl o ST 9 AT 671 ok
-2 $715} w25 e NS
BHAY A AR AEs 5
s} 84S BEAOR ol A T e
OFTI(Aud) e AHEFY 48 o1 ZAE G191 A
Ao AT EE AF T A0 % B} R
2% B a4 A7 99 BHE &

9
58 eA4 Az BeaAE 94 2
o A ; 3
u
=l

AT

B o] Fo wgse 0)F W7} A% BAS Asug
R WAz g Sot-% 5715 vl 27 671l e
M @A BAA 2ol7h ERITHR(E,185)=40.836,
p<.00). 71 6] 23} ol 1 4 Qlol, Lo
1 §7)3} WiX) Z240] AlokE A|als F7to] HashE 4

tlo

Preference score (5 point scale)
w
L

r
o
0
o
_>'(_|
op
=
b
OU
fol
=]

Zu] sHE- G ol tial] 7P S AEEM=3.71DE B3}
teow s+ FoHM=3.254), 12l R+ Trﬂfﬁ_
(M=2.794), 3+ o+ FelH(M=2.531), 3+ S+ A
(M=2.456), M+ F+ 5+ 8 i(M=2.101) £&.& e}
Wk, oefgh Avp= Aaw Byt 7)o Bigd dldehs Ha
7} 331 ZE& wEehd, ot A AlAEE 2 &l
gk Ms7t - F o, 1E]ar s+ T 9] A5 A<l
S FA AT e-S ofn|gitar sAek 4= Q.

T AR 2ot HF 549 5Y A% 37HA ol
AT atol= FAA SR fofn|akA] FATHE(2,74)=1.443,
p>.05). 5 o5 37K v B9 HFEo & ¥ et w
2 ASE Aol gl Ao Jepdeh ey 371 Ao
A Fr R Fate Tl 7o) Ay} e} o) A& A}
FUlell A ot HH B4 5y Ak e -1 wjx|
Z2e]] gk Mawrt thEA FrEEIvhs deolok 5 &<
AH HAe BY Aret 29 v 27 Abolo] AJuakgol
EAAH o= frolnahA LFERGHTHE(10,370)=5.666, p<.001).
olefgt A¥E s AuEH, Sof Al =4 R Hset
= 739, A B e Q97 A Ak 2 A
Al wh AT % zpo|7t A4 gkar Aibd oz fAg A5
S5 Helo 7PHA NﬂloF ot A3 Foll 27 v 3
o) 1’411} A% AeE g 2 fed 998 o WA 23
3 7 B 7tekE A WolAE Ag B S Qltk & g0t A
7 HA 0] B dsto] SMIAE Z1 wix| o] A7} T AkE
sto] A&7 A45F o] 8A150 ARl YT A Ths
/3 )it

wpR| ke 2 S (EsA fh el mhE 2 wijA] ASE
Aae] BAA Aolrt frefwlshAl YERTHE(1,37)=6.164,
p=.018). 5, AEFaFS £} o] &3 Wj(M=2.670)Hrh=

fl
>(EI

N

[ I [
lower area lower+central area

lowertcentral+upper area

[ I 1
lowertglass area lowertcentral+glass area lower+centraltupper+glass area

Lighting arrangement

a1 6.

I AsslE 40 ol AEFd & 3U-=H 713 x|

ZH 67H|of e MeE EHE Xlo|

Fig. 6. Preference differences for six lighting arrangement conditions during music listening in the level 4+ autonomous

vehicles

1857

http://www.dcs.or.kr



C|X " 2El X &5 =&X|(J. DCS) Vol. 24, No. 8, pp. 1849-1860, Aug. 2023

[3,]
|

~
1

[}
1

Preference score (5 point scale)
w
L

Context of music listening

O immersed in music
® consumed lightly
0 used instrumentally

[ I I
lower area lower+central area  lower+central+upper area

Lighting arrangement
7|5t vzl =A 671K|et 29 HFe

a8 7. A8FY F S5y

lower+glass area

I 1
lower+central+glass arkeaver+central+upper+glass area

29 HE 37IK|o| MBT HAoIM AISAIE BT

Fig. 7. The interaction effects on the preference score for six lighting arrangement and three context of music listening

conditions in the level 4+ autonomous vehicles
7V BAS] FEARe} 3| o] 88 Wl(M=2.946) Ao R
Sotol e g &34 A oR o MEehs Aow U
ok
AN .

o &2

T o Lofd T [0 |0

= /]ﬁii b}-r]7] gk Aukz o w2 x%:LxJo] Sol-
718} wiRel] tjEiAE thA ol ow UEly=T],
A& Agy v|FgdE5] 7 Sl gt AA Ad
I ARZE 7] ofee dAA Hot S e B
74_& Bl ‘ﬂr gk Sob-xd 5713t iR E flsl &b o
2 ARARI ARSAE S ATl 2HAE

o] A2 = 4] 2ld] o&ala AE =2 < 9l

e
N
9
ll
lo,
o,
N
lo,
oY
ftlo
> )
Lo,
o
:T:
[}
J‘S
wx "
<)
=z
gE
\1 oo
JO .\.u
z oo ®

= Apgake 4vh) o) A Aol N Sotat 2v
= ffm Z7)%= Zo] s B9l oS v o FF
S fd EAX 2F AEFIE Lok i 24 5
g)\;_; )\]71—x4 oz\i}q oua]oqE zrﬂ :@lﬁ._ X}ﬂ ‘jfj]ﬂ Va
gom, gokst Frlskd £e] B wjHE Qurgow
Fel 29 A1 A By 99 ool A Ao
AApe] Alofel] & Bojot: B L AR, | Uolrt F
W 2HEE A5 F Y sloR Ve E}. zge] gy
ol M= GRIAE S 7|EoR o] 29 2HAE &

Lo n

N

=

http://dx.doi.org/10.9728/dcs.2023.24.8.1849

M1 5 Qe g A, v1s ool vhat o ek of g

= EAG A o Zu Ll B wpe, Al

b= A Oi J%OLFJ*D} %7}@_‘%—0— eI A4 ks
ol =Ed g1 E7Iske] A

FEl= an] FEA] 29 g9 thokst o EAS 3
7] flal A 7 Ao x1gg < =
of Al Feb-x1 718k viA7L e d s WS
o] AZVE e Al Fsta, SoF Zel= ] A o
= 7 e B AEE 236l B9 VIeeR g 9
= T F7HE Y Aol 4dA] o AT xFRkol
A 7P dee Sob-xH 5718 wiR] 20 s ol
gk Aert 7P =kan, 1 v o R s+ Tk o]
o] 48502 by, olelet Avke A AR, fel
5o 2 G4l 7)oizto] £k QBN Ao} A
sz Aol got Al Bjske] YF Avlehs 4
o= 4R g felH B Q) o) thek M B2

S0k TP Avlaks Aol mt skl Uers. 5
}_

.,drEo

1N£%0r

ot EaliA S F A AP FREozA 9] 4 o)
AETY Aol M sot-221 T8k A5} uiA|
ol Wik ko] A o] EAFT AL of s g 5= Tt
B2} oo whebr] 2 F k] AEod ol Folgk Zfo|
7} EASE, EEACPIE BT G
w91 O sk Ao Uepdt. of
71 2Ry got 71 SEo] oare- _zr%
A GrHEY Wb 7ol i, “FeA

o

olo. A

M= o
FolA goke 27171 ke ol skl 2] Y &
b glom B917) 2AelE Hgol Bo) B A P, ‘%
SA7E ATk o s 2o R S Bk 4L 5 gle
U hebA) e AS MBI, “E5A} 9 A9le 9
2 9@ ezntt $5aete] B9718 Faskl Azt o
ol MEwg 2 DI 5] 7S A9 v, Sotv)



z1 F713e A%
iEd o= olaed 4= 9tk

2 AT-0] A 2olA BEl ule} o] S EA] oS W]
71e& 7Hdste] AREARES] ol T AL oldlslEl= Al
ol & o] 71| sHAAEC] & Tkl gl 1% &
st ) 7)ol skt 8% AHEAE olerE HE
Ao EE BN & ATe d4 B o ke
), 1 Adex Fof GF o2 RE AR A% A5hE
AT oV AT A% Al Folhe efel), W
=aL 4 2o& W 578t AlAA A BEsE A
o tigt 344 FHS FFOE AYE = Stk do =
o] AE&Fd A olFdhe FHoEA H|FdEE
(NDRT) &-8-¢] A& vk Ul xRl =) F-320) Ws)
Z5 F Z0= ot 2 AT Avte} 3‘:9] W82 A
Fa A3 U2 Celekey) glo] MFAREC 2A9] &
OLZWZ/ﬁkzLﬂﬂﬂﬂ7VV“Y§%%§4»Loﬂ
;(] ?—/HJ/]. 6‘]—7—” a1

a4 29l7] Gae) e e

zsg 3o

A
S 2veld S 8ol ) Aoldh, ol £ AAEIA o A5
Aoln PR e ok B8 AR AN 9
S Al 2 A, ), e, $49) 5 A ek

229

[1] M. Bull, Soundscapes of the Car: A Critical Study of
Automobile Habitation, in Car Cultures, Oxford, UK: Berg,
ch. 8, pp. 185-202, 2001.

[2] N. Dibben and V. J. Williamson, “An Exploratory Survey of
In-Vehicle Music Listening,” Psychology of Music, Vol. 35,
No. 4, pp. 571-589, October 2007. https://doi.org/10.1177/0
305735607079725

[3] A. B. Unal, D. de Waard, K. Epstude, and L. Steg, “Driving
with Music: Effects on Arousal and Performance,”
Transportation Research Part F: Traffic Psychology and
Behaviour, Vol. 21, pp. 52-65, November 2013. https://doi.
org/10.1016/j.tr£.2013.09.004

[4] C. Wilson, D. Gyi, A. Morris, R. Bateman, and H. Tanaka,
“Non-Driving Related Tasks and Journey Types for Future
Autonomous Vehicle Owners,”
Part F: Traffic Psychology and Behaviour, Vol. 85, pp.
150-160, February 2022. https://doi.org/10.1016/j.trf.2022.0
1.004

[5] C.-J. Tsay, “Sight Over Sound in the Judgment of Music
Performance,”

Transportation Research

Proceedings of the National Academy of
Sciences, Vol. 110, No. 36, pp. 14580-14585, September

1859

r
o
0
o
_>'(_|
op
=
b
OU
fol
=]

2013. https://doi.org/10.1073/pnas.1221454110

[6] H. Rogers, Multimedia Art: Video Art-Music, in The
Routledge Companion to Music and Visual Culture, New
York, NY: Routledge, ch. 43, pp. 367-375, 2014.

[7] L. Vogels, Atmosphere Metrics: Development of a Tool to
Quantify Experienced Atmosphere, in Probing Experience:
From Assessment of User Emotions and Behaviour to
Development of Products, Dordrecht, Netherlands: Springer,
pp- 25-41, 2008.

[8] T. A. M. van Erp, The Effects of Lighting Characteristics on

Atmosphere Perception, Master’s Thesis, Eindhoven
University of Technology, Eindhoven, Netherlands, April
2008.

[9T Y. Lu, W. Li, W. Xu, and Y. Lin, “Impacts of LED
Dynamic White Lighting on Atmosphere Perception,”
Lighting Research & Technology, Vol. 51, No. 8, pp.
1143-1158, December 2019. https://doi.org/10.1177/147715
3518823833

[10] H. Wang, M. R. Luo, P. Liu, Y. Yang, Z. Zheng, and X.
Liu, “A Study of Atmosphere Perception of Dynamic
Coloured Light,” Lighting Research & Technology, Vol.
46, No. 6, pp. 661-675, December 2014. https://doi.org/10.

1177/1477153513506591

[11] V. N. Salimpoor, J. R

Cooperstock, and R. J. Zatorre, “The Rewarding Aspects

M. Benovoy, G. Longo,

of Music Listening are Related to Degree of Emotional

Arousal,” PLoS One, Vol. 4, No. 10, ¢7487, October 2009.

https://doi.org/10.1371/journal.pone.0007487

K. Stylidis, A. Woxlin, L. Siljefalk, E. Heimersson, and R.

A Study on the
Perceived Quality of Car Exterior Lighting and Interior
[lumination,” in Proceedings of 53rd CIRP Conference on
Manufacturing Systems, Chicago: IL, pp. 1340-1345, July
2020. https://doi.org/10.1016/j.procir.2020.04.080

[13] L. Caberletti, K. Elfmann, M. Kummel, and C. Schierz,

“Influence of Ambient Lighting in a Vehicle Interior on

[12

—_—

Soderberg, “Understanding Light:

the Driver’s Perceptions,” Lighting Research &
Technology, Vol. 42, No. 3, pp. 297-311, September 2010.
https://doi.org/10.1177/1477153510370554

[14] BMW Group. BMW Lights the Way into the Future
[Internet]. Available: https://www.press.bmwgroup.com/gl
obal/article/detail/T0176448EN/bmw-lights-the-way-into-t
he-future?language=en/.

[15] C. Weirich, Y. Lin, and T. Q. Khanh, “Evidence for
Human-Centric In-Vehicle Lighting: Part 1,” Applied
Sciences, Vol. 12, No. 2, 552, January 2022. https://doi.org
/10.3390/app12020552

[16] Hyundai Motor Company. Autonomous Driving Vision

http://www.dcs.or.kr



C|X " 2El X &5 =&X|(J. DCS) Vol. 24, No. 8, pp. 1849-1860, Aug. 2023

Campaign [Internet]. Available: https://www.youtube.com/
watch?v=sRbQBcUzn-4/.

[17] Hyundai Motor Company. 2023 IONIQ 6 Image [Internet].
Available: https://www.hyundainews.com/gallery/images/
52886/.

[18] BMW Group. The New BMW 6 Series Gran Turismo -
Interior Sketch Image [Internet]. Available: https://www.pr
ess.bmwgroup.com/global/photo/detail/P90259062/the-ne
w-bmw-6-series-gran-turismo-%E2%80%93-interior-sketc
h-06/2017/.

[19] Audi. The Next Sphere of Future Premium Mobility: The
Audi  Activesphere Concept [Internet]. Available:
https://youtu.be/5V7_e-38ZsE/.

A4 (Su-Jeoung Kim)

20094 : g2l oy Ao &kl
REEEI A

20174 1 4wt o] o a4l of ot
(FvITol a0 AAkatA)

20174 ~& A LINE Plus =29E oju) 7
20179~ A MEvdoldigddi g gy s
A A
M OF 1 A-FAFE A HCD, AHEA A TAel
(User Experience Design), "|t]o] #AfFy Aol A
(Media Communication) %

0|32 (Ju-Hwan Lee)

2003 @ AA et ol
(A4 3 344D

2007 @ AA L o
(917 8 S kAL HCD)

20009 ~2007d: AA st JAX|HEFAFL AT
T4
20073 ~2009d: =+ LA~ =8t Crossmodal Research

/AE4

rﬁ

20091 ~2010: F A ogtal Qe A Afo] st Aol

TRA(ATILS
20108~ & Al 4wt of o8 9 g SHA(SMIT) 77 € o] 3}

Ao gt AMEAE Q1E # o] 2= (Multisensory User
Interfaces), 7H-AFE FE4E&HCD, 7H &
=742 JAEPHA(VR & AR Interaction) 5

http://dx.doi.org/10.9728/dcs.2023.24.8.1849 1860



	자율주행환경의 비주행활동 콘텐츠로서 음악소비 경험증진을 위한 차량내 조명효과
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 본론: 자율주행 차량내 음악콘텐츠와 조명효과
	Ⅲ. 자율주행 차량내 비주행활동 음악 콘텐츠 소비경험 탐색을 위한 포커스 그룹 인터뷰
	Ⅳ. 자율주행중 음악-조명 동기화 배치 평가실험
	Ⅴ. 결론
	참고문헌


