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[Abstract]

A controller-based 2D interface is a popular interaction method for obtaining content information in a metaverse exhibition.
However, it is difficult to regard this type of interaction as optimal for the exhibition experience and consider whether a new
interaction method with an expanded interface will provide a positive user experience. Therefore, the influence of the interface and
interaction method on users’ experience in a metaverse exhibition needs to be explored. This study aimed to provide design
suggestions by investigating the influence of the interplay between the 2D interface and controller interaction in a metaverse
exhibition, which employs metaphors similar to physical exhibitions, on the experience of visitors. As an empirical approach, a
metaverse exhibition featuring Korean modern and contemporary art was developed, and qualitative data were collected through
observations and interviews. The collected data were analyzed by following the thematic analysis process and, consequently, three
themes were identified as design suggestions: personalized information display, multi-information and multitasking, and overall

exhibition experience.
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HEPH = (Metaverse)2] HA14, AL8]4 71X]7} zolx]o
w} 7 Aol gt A w3k X8 Zrte] o1 vk
7 AR HA] o) Al F7HE Alko] ¢1S ¥ ol Al
b2 fx]ol] AAHQ o] Fo] dut, ek kel AA] A
e A7) b 79T §= Joem® B8 A E 7MY

AN & Algstels Aes o] d5H A% Atk 1gjal

TR J1Ee WA m2d AdEe e 5ES
g Mgk bR 714 ke e @ BYY AN
AGATY BAATE 2710 PR FEHOR Y
BE & 5 7] whel A4 ARUAC e F4H I3
2 3 4 Qieh 3 PC 71wkl 7hg AAsh gl 4] 2l

= HHE 360% 33+ A JAH o AT 7 3

HERH A Ao A ARSAR= Al B 255, S 34 SHl=
o] AHE A7) a) <lg P A(interaction)S 3} AREAF
o] QJIE AL AREAL B3] T8 aholn, SdEFHo]~
(interface)?] EFgoll &S w=rh1],[2]. AF-5 HEM
2 AN F2 AFEE 2D Qe o] a9 AEZ Y

A wao] A Aol nx|i= JeS dopr i} g, v
B2 AA|= AA| 37Hs ZGsto] Alztels 993D B
deoz A F7Hs Adste A2 k. =3 3D
waeo]l AL HAAS 7|Nto g AZbeAL fAE 71tk
Fro 2 AFE = JUH3]. AT o] FollA] EE]A 74l
o} §A13 WELES Algahs A 7)uke] wgl A AAS
WoE gl A v Al 2D ARERE S1E )
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2-1 HEHHA Ak QIE{H[O] A TRt

1) HlEpHA AHA]

1992\ @ ~E]E-E(Neal Stephenson)®] #8f AAQl
“2% FPA(Snow Crash)’ollA g ALg5 goi2l HEl
H2E 74 Ag Wil 2 7 FAER] B Ad e
2 JdoRIATH4 L [5]. sAIRE HZele 7HFAA(Virtual
Reality, ©]3} VR), &3 &2 (Mixed Reality, 13} MR), 1
¥ As(Artificial Intelligence, ©]3F A, =<l
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T TFEeE 540 vEp 2 FEFo] AlFEaL Slrt HEH
2 A= EYE AES AlFsie 7MIaA AR TP A
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[6] == VR FAA[7]9] §& AMSsVIE g & A
o] FA1E weh 2 dAAjo]n, VR 7]8ke] B91d 71k %A

£ HlE 2 dA = g eith

2) Wet & AA] Zel=9] QIE = o)A} JAEHA

AR A FAg o] A AU Aol el JaFE v
o1& HRE A Q9l(Visitor factors)d ZA] 221(Exhibition
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I AR} AHES B Waos Frl= g9l Y
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7PN A AHAES I H o] ~E Fl AFAR
2t &g FPstal, QIHH o] ~E B3 JE Aol w
‘A5 & (Presence) ¥} &% (Immersion)& 733 $hot
[10]. 3= uvlE txZFol(Head-Mounted Display,
HMD) 3= g d tnlo] 2ol Al g% = ARE-A} SlE]H|0]
2(User Interface, ©]3} UDoll= 2D B 3D2] ALE )
7} dukd ol [11], JAE AL HEEY, = B, EF
=g, Ad-HEE 7o 2 AlEE S dvk12]. 28 ]l
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HERH 2 A o] AdidTrol|l A= A FEl=o] A= <l
Ej#lo]~ = Cross-objects user interfaces(®]3} COUD7}
AN, ol HEZQ Wlel Card-style User
Interface 2} HIRLEATH7]. COUIE “F3HH o2 Hakel A}



|2} ¢lE]H|o] ~(spatially distributed user interfaces)” <}
AR Aoz 71 dA 3oA A2 tE AME
AH7} B = o] sol, FhE ~ERD 9] A8} TE]
ol #Y el 2D UIE 9u|3itH7]. vl Ay, 2
A AR 2 g Aol o] QIE]F|o) 2 7] Aol 7}
B ekar, @8] m8A4o] S Alo® AKX COUl
o] R ETL e Ao g el o= A= 1< QIE
o] 27t ARGAF Bl TR e T Ues AAEE
oh. 9k, HER 2 A1) QI B2le] Qloja=
A0 5YE fg A A=A, fHY G
AAERIL[16], HE AE AT 22 A2 A=A 7} A
ot 7% FrH17]. 2% 2D UIZ 3 AEZT] <y
A A2 wEP 2 AN HEE A7) flE] HEAo
2 AT Sk
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2 olashs B Qlo} WA AT WS AT Aol TEA
O = AT WP AR R22]3} e FH24]0]
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AR RS FAIZ G AT BA Q) AT PHIE
AR ARS AYH o Ausplurke gRHoR A
= A7} el WS 9] A AL FBS FTE]

= AREA} A8 38K User Experience Questionnaire, UEQ)

HERH A TA|2] 2D QIE{H O] A QIE{2HMof| hE ALSAL ZE oA+

= Ho® g AEALE AR 25]. SA oA 9]
AT AR ARATE EEl ARSE skt sl
AR, A, AV, AR, 9 ek, AR T
T AEE AETke A FER F AR 2 A8
[26]. AH8AF Ao FAA ol wjehA o= ek Alo] &
TEU23],[27], oFA vEp A XS FAIE g ATl A
AREAR 73 el Wk A R Aol
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Ul QI #o] 25 &35k 1Mo ARgA} A @l mA]= <
s dole 38 E3f A7) S8 vEp 2 dAE A
Ak =84 AA9t U3 WEelE S AFsy] s ¥
o] AAFE REEZ i, Agfd A (Unreal
Engine)& 7|vkow /gt Ao FAE = <3
vEg, A4 ZelEs YAl s iyt AEEE &
el Ar oz AFEH= Google Arts & Culture] AA|
ARE npgro 7 AFA T 1 Ay F 22719] A Zeul=
7b AEERda, FdlEs Aol el wek 5740 &
(Zone) .= WA HJTHLH 1).
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=====]= 10 N
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Fig. 1. Metaverse exhibition plan
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AT A AR = A A 5= 2Rl tig Ay
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Table 1. Metaverse exhibition for the experiment
2D user interface (2D Ul)

Interface type

Intercation type Two—Hand interactions by controllers

Exhibition information | Title, description

Content(Artwork)
information

Image, caption title, artist name,
year, size, material, description

J8 2. MaE 2D elEHolA
Fig. 2. Provided the 2D interface

AN BES 93 vnlo| A2 wEl YAE 2(Meta Quest
DE AFEEoH, HA] Fihells Ftol s AAAR &5
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Zo| 28-S ARE 360% - F7lo] 7hsdlen, st X

ES 2Y3lo] oleW] HuE A o) T HYXE
walo 2 WA = 99k I3t o) 5S $18 AR ¢
AEEZHE APt A ol Rud Agode xo]

I D

5 e
SISl AR 9 918 Ao Rs: Ko

31913}(1%‘ 3).
3-2 oA 2y

ol 2718 VR Aol ofelgol gli= 20~308] 42
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o A 7ol A% BE Sn=5~25)9) Ane] Eshe

(Saturation)= L& sl] [ 28],[29] Z 15789 dlolH (=t
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o) %8k4] ke 797k LHRGIEE AESH ALG v o)
Sl =

A~ Il

A S S el ) et

( ‘)
REd
(View rotation) a
| oftiEfol 5

(Movement)

ﬂa‘i:

FRAL, FoAR}= Azl A)7E glo] dskeE T
Rigols +

\%5
M E
a8 3. M3E HEES olefM

Fig. 3. Provided controller interaction

(Movemem mode change)

3-3H0JH 3 2 24

AFEAE A8 HlolE = %%bﬂr AE = %'TSH TR A
TR AR XS
HESE AR AP} o] =

o = sho}ataxt Think
aloud 7S é%ﬂﬂr Thmk aloud~ Zoiz7t 4 24
oA wWeZE A7 7= S doJE nHES )
= AoR Y FERbe] Afare] Ftshks ©l f-&aitt
[30],[31]. A7A= FoAxfol| Al AA| T 5 Apilo] =7
= 7+e wg AFA o FHSEE P, 1A T
He 8. A}-&Z}E% BRI xm 7
£ deske bl o] AA R I
& P=Al Tﬂs AR o AE A
=315 QlaL, TEH-9]
%?SH T AREALE]
Think aloud H]® ]1519} 1E -2 fﬂo]Ei‘C AALEI AL, A
F-2(thematic analysis)®] Z2A|2of ulg} AgHoz =
Qe A 32]. 54 0% Think aloud$t 21EJH HolEl&
T3ete] YRRl eAkge) ek =2 FAE =&k

Al
N
}_‘
o)
OHJ
T
A

£
>
)
rlo
wW
wW
Ar
Q1
a1l
P
32
i)
>_]
jm
5

>~
o

5}
o

(el
il
i)
il
of
S
-
i)



e & 1377019, 18ja o] 5 2D Ul ¥, frojn|sh
Ao F 67709t} Think aloud ¥4 A3 =&% T+
= = 7TNgen, "9Ed ZZHPersonalised control,

n=30), WE Ax Y HEEAF(Multi-info. & Multi-
tasking, n=13), 2D &4 ~EY(Pop-up style, n=7) &
o2 Wo| AFEATHIH 4). Hsle] A8} Ao A
o] Q3 e urEd ZZHPersonalised control), HE]
Ax 2 HE 27 (Multi-info. & Multi-tasking), ~1#]aL
AAA el A 73 (Holistic experience) 3ol A Lyebst
t}. 2D # 2~ElA(2D Pop-up style)ol] #aME= o]Fo]
glo] 7HtolellA & 4= qivhk= SAAQl Ao #g U8l
o, gre] FF(nformation type)= 54 x| tigh

1o o= IHEH A

30

1 2 4 P ; &,
"?".l- ,"/;\'_ < {’//_" ) -9{;,‘} LT3 %,
Y, &, By e N b %
“’<-c)) q"'-f,a ":_’t% % “a, ; J}qzi
%, //I‘{i ,?"'o’?‘ %
54,‘-? &,
w '(p
f,:(
,3"(‘}
H =
33 4. Think-aloud H|0[E{ 241 X1}

Fig. 4. The result of think-aloud data analysis
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Table 2. Themes for design suggestions

Needs Details
) Interface distance & location, Image size
Personalised ) .
(zoom—in & out), Text size,
control ) ) ) ) )
support Tracking(letter—spacing), leading(line—spacing),
Audio speed, Voice type etc.
Muti—info. & . .
. . Muti—info control (image, text, sound),
Multi—tasking ) ) )
Multi—-pop up, various view mode etc.
support
Holistic Possible to control info. everywhere,
experience | Consistency between the exhibition environment
support and interface information
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