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Designing an Audience Access Structure Model for Single-Viewer VR
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Abstract

This study examines how audience experience is designed through access structures in a single-viewer VR performance. The
case analyzed is The Fourth Wall, a VR theater work created by the authors, in which one spectator moves among four functional
spaces: Stage & Audience Area, Backstage, Control Booth, and Practice Room. Through this structure, the spectator encounters not
only the present performance but also the conditions of preparation, technical operation, and rehearsal that support its formation.
The study proposes a four-stage viewing access pipeline: spatial functional differentiation, access rule design, spatial-temporal
mapping, and path-based viewing assembly. The analysis shows that audience experience in VR performance is shaped less by the
intensity of technological immersion or the number of interactive functions than by how access to spaces, temporal layers, and
viewing paths is structured. By reframing VR spectatorship as a matter of designed access, this study suggests a practical model
for VR performance, XR exhibition design, and archive-based immersive content.

Keyword : VR Performance, Audience Access Structure, Single-Viewer Experience, Spatial-Temporal Mapping, Viewing
Pipeline

Copyright © 2026 Korean Institute of Broadcast and Media Engineers. All rights reserved.
“This is an Open-Access article distributed under the terms of the Creative Commons BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited and not altered.”



640 WSS =EA) A31Q A43, 202613 72 (JBE Vol.31, No.4, July 2026)

.M E

AEHQ Z2AYS FAAM B2 A= g d 4
Aol wiAEe. Fie #4S I How 2HHY, ¥
Aol FH A4, 71 &, wlee g7], 2] T4
B o] A wpgel 9k old e 2= T ¢4
H ARl M Agate b a3 oA Rt FAld #Ao]
A2, oltollA, o MR & 5 IEAE ARl Alget
o A2 3o s AN I A HEE
2334 Al e AdH ez HIEn

VR 592 olgd 2 4d #3728 A AT
AE &S AlFTh HMD 718ke] 7Hg8d el A 422
shte] #Aell AAHA G, F40] Ik olFEH 3
AS AMZE o2 X ZHdA A F ik 18y
o] 7FsAd= del Z1ed BT BeAE 715
ozt olgfslr]= ofHek 7]E VR ATelM = &9
& Azl AFshe A4 2o, At AR
7t 7PE873 bl At =7lE APA WSO R T
Skt #Z VR Theatre 9170l A& ol2jet A o] Ted]
71e# ZA 9] el s 2AHE Zo] ofyzl, A 9

] &+ A& (perspective shifting), A]k

9 o]F Alo(intervened rotation), T FI=(guidance
e
s

cues) 5 thFdt &gk w4 (viewing modality)2] A A ¢l <]
& Qg we AoE Aysty ol o]y ==

o

VR 3QS w9 AR 7140 oheh 24 39
]

o
28 AEA TN T AL ol T 2t 9

[e]
o
& HojEuk Do) ofm Fo| WY 5 UL, oW 7
2ol whet o) Fav, ofd ATEIE AHIHES AA

a) T e Aded gl 8 (Chung-Ang University)
¥ Corresponding Author : 3H3<9)(Sanglim Han)
E-mail: sanglimhan@cau.ac.kr
ORCID: https://orcid.org/0009-0008-5134-5275
HE AT AEAREAN B ARG R TPt
o AF AFAZ FHFASH (RS-2024-00418847), 2026 3% w&H 7
HeEUAe] AYo NERISEAHS] 292 wol a8 Ajdas
A A DAA(RISE) Sl A Th (2026-RISE-01-024-06).
- Manuscript received July 3, 2026; Revised July 8, 2026; Accepted July
8, 2026.

oleid BAN S UAY HEN2I) BYY T
o =0l oh QAR TAY HELW2: AL o] 1
He} 7%t AT o) ol uA, /1S4, WA B
BT A2 mojs) FoP Ed 2P TA Avs

=
5

=
@20l o ol LE $EAP} ozt 32 ol

AR
o1 A Zol A Bhziel

Z

Rid H

A AAG AT AR FEe]l 929
P

B A= Az7E A& gd #2438 VR F9 (The
Fourth Wall) S AHHZ, VR 599 #3

A FZ2E AAFEXR

rlo
o
o

%
i
)
oo
o
o,
fu)
=2
>
ol il
=
©
Y

[t
N m}m
2 4z
>
re
ofy
i
tilo
£
off
QL
)
of
r
o,
=
B
e L o= 2oy
ofl

()
1% & oo
>,
N
N,
lo
é
R0
2
=
>
>
>,
2
lo,
) ’ :
o
oM,
i
i
-
oX,
_O|L
& orlr ol gk rff of 1o o A

N
wx o ox
o
e oxl

L
ot

VR 3¢ 7oA T #7 9
A= Patepr) v, A=
o} ALere] #AYg HAS T

R e )
28 71=0] 2 Hrislr| R, B ¥
12]0] oW A2 LZE B8 AAHES}

X,

)

4 T
12

& rle
o,
oot
-
EN
O
-0,
=
S
ox
of
ol

0]

b

Z

N

ox £ 3

bt N
__>|i’,‘
i
o
%
in)
Fd
X
£

o M &
o
(g

:
o W

rg 1o d
o

=
2
o
pi=)
M
o)

S
o
ED

o M
D

ol

ol

rlr

2

N

X

Z:‘ O:

(
=

=
ol Mz iy o

(i

Sl

rlo

ui

dlo

o,

re

4 =

i)

Bl

o

2

N

e

O

PR

=

wﬂ o

L)

w
2 ox & o L 2

of
re
o
>
rir dz
i
Y L2
N
g ol

of‘i ol
rlo
=
2
2=
r
of 2
rl,\i >
>
(N 4;’
oL
= i
ol I
tlo N
N g
$ ==
ol
o g
42
Ug‘l_, ol
( N
o o7

>
rlo
oft 2
ﬁ .
ﬂ
i)
lo N B

o o2 ¥ X
Lo ot 9



g o 19 B #A4Y VR FAS A9 A [T X AA B9 (The Fourth Wall) Ab#l 95 641
(Soyun Baek et al.: Designing an Audience Access Structure Model for Single-Viewer VR Performance: A Case Study of The Fourth Wall)

WjA STk G, ol e
g0z oA Held = Yk
B Q7o) BAL w Aag duslehe o U 9
o852 47| AZ S vHROE VR 299 BY 72E

A s 84ER BellEt, o8 w1 7% £3) A

L~

1. VR S0 =izt &L

VR 395 =98 o 7H¢ 9A HENoF & A2 &9
(immersion)3} &Z7H(presence)?] FEo]t}. VR Aol A

£ BUS AEAE BUE 7168, g 2102 B

o}l

A, BERE ARGATE 7R Skl SRRl 2l

B9A oz e gl o] 2 VR 3] A

8= wHske H T3t HMD, 360% 973, 7t &

G 22 A s /PR e 2 A4NTE VI

€3 23& Ao, AAne R A AP 7+t
o} i

meba & F ARE AR 23
e} YA 750 B et 23 AL
Bo] ZAL e 4O S8 ohH TAS

Rele Bae) 0 A7E9l0] Ha olajalt

2. CX[E SAZ OHE AlZE =

UAE HE 2z dgdlb e ado] 71e miAe 232
w ol AR, 715, Az e dA 7 MEkRaal =28

YT B3] gAY FAL loln TAD} 71F fAS
&3] PATIIET 5 240t shue] 2 AW cholA
ZHNE P2S Bzt odd BHLS VR TAIA
3605 712 94, 73T, Brle) o) 5o AjHE 1
2 olsjeks o Haattk

UAE 27 A7 AE golu mxw2el nlrjols} A
FapmA 2A) A7) UG AT TR o
= o] ZzEo] S 2] @A), 128 B, 7|44
o ATAE AVE ste] Bt 87 <hlA WA 45
& 2 9l 2 A7 Ao HE w 2g o] ),

it 1o

of
re
oN
a2

+
oX
o o8
o jo
R e
off 3 o
rl-.\i i) okl FN i—{\oj
Hore n
) 2
o %0
ofl D)

oX
:Jd
ox
o
o
N
)
i)
N Ol’ |
re
o
o
2
ol
k1
B[l
ol
rr

i
)
2
>

it
D)
fvied

=

o%

o

R
i
ol
:‘.":‘

=,
)

ol

o0

>
o orir

O
e

2 o %
o 2
o ol
2

5 ©Of Mo
re
tjo

2
i)
i

o jo 4

)

o
and
XN

o,

ol

ol

|

N

2

o, e

il

o o

[t

%

[

e

> ot

T

[ [ )
o

f
=
o,
o

(o3
o
v
o
i)
o
ot

jule

—d
Y
rol
lo
o
|

(o3
=)

hins
oft:
of o
re
}l—"
£
o &
o

w rlo

,_,
oft e
2

2,
u
N
N

- r
i
oX,
ot

4
,J"
offt
( l’ﬂ 3

(e}

mg x
o H

= N od
_L,N_, r_ﬂ
ofp
3

rQ oft L offf

e
o o

il

off X
et
n
s
2
[
o |
)
rlo
2

>
2
>
2
N

ofr
o
a
=)
ACh
>
e
1~
1o
>
)
oX
rlo l
o}
re
b
__>f(_'.’
]
rE
ot
>
N
rr



20264 7€ (JBE Vol.31, No4, July 2026)

=,

2 WEFEEEEA A3 Al

64

ol T, dAE HT =

b e

3

n
o|
N_.o
=
xr
i
il
=
—_
)A
O
3
B
Mo
o)
3
03
)
JI
B
bl

o

ol

=

o

™

)

—_

file)

5

o

n

o]

,uAlO

Gl

e

W

o

3

1

—_

fi%e)

umo

_L_l

1

woE

F9 ofn) s Al

)
2}

etk webs el

A4g “drh} gol 24

A7k op g} <ol

3, A A et F27E ofgA AAE

ok
5

T A

I FH A

F

=

Bl

oc

RE7te) 2

2~
T

o

Mo
ol

=
w

2% 7)

SEEE-EL

HoF =

oj

0
Mo

FHoz Bl

of gpurh {2 729 A7 Pl

=
[¢)

Folte 52 7)
A e,

X

o
)
JJJ

oAl B A

A #749] 917, o]

A&

o
)

—_—

m

Ho

e} Agd+7F VR

)
pud

A AAZ G

2 4

A3k A

=

Mo
<
B!
To!

;Qt

9 BA% VR 399 A 4 BAE

o

=
pe

744 2910 B o2, A2

olJ

of

o

T
=

]_

S

e AR I

Ejs|o] 27t 4

I M= 7l

3

<0

AT

e, wseo)A o] B

WA A FHE g

AR A7 o) R oz}, Do)

L
R

VR 518 A2l A

B!
Mo

7‘_([]—

The Fourth Walle]t}. o] 23

A7 # Tk

AA =

s
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Table 2. Production overview of the work

Category Description
Title The Fourth Wall
Format Single-viewer VR performance
Performance basis Act 1 of Laurent Baffie's Toc Toc
Duration Approximately 40 minutes
Development Environment Unity-based 360 VR environment
Display device Meta Quest 2
Viewing mode HMD-based experience with hotspot navigation
Main spaces Stage & Audience Area, Backstage, Control Booth, Practice Room
Core structure Four functional spaces with present-performance and rehearsal-time layers
Hotspot Detection Method Gaze-based dwell detection combined with controller trigger confirmation
Timeline Synchronization Shared timeline across Stage, Backstage, and Control Booth;
Method Practice Room runs an independent, pre-mapped timeline
Transition Implementation Coroutine-based alpha cross-dissolve
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(a) Stage & Audience Area

(c) Control Booth
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Fig. 1. Representative views of the four functional spaces
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Fig. 2. System architecture of the proposed single-viewer VR audience access model
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Producer-side Design Conditions
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Table 3. Design Variables of the Viewing Access Pipeline

(JBE Vol.31, No.4, July 2026)

Stage Design Element Implementation Viewing Effect
Step 1 Spa.tlal Fupcponal Four functional spaces Understarjdmg the performangg through
Differentiation multiple perceptual conditions
Step 2 Access Rule Design Hotspot selection and dissolve transition Formatlon. Of.“mlted Ch.(.)lce and
navigational stability
. . Segment correspondence between Comparisons between the completed

Step 3 Spatial-Temporal Mapping . .
present-performance spaces and the rehearsal space performance and its formation process

Step 4 | Path-Based Viewing Assembly Audience-selected sequence of spatial movement COﬂStItuCtIOI"] o.f individualized

interpretive paths
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olFe] A& Aelshd, & AFS] AL T2l
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Ao M2 gE 230l Aot sk 7o, A 1t V. AF2XA} Hol o me AE 2A
2 AAE 1 olEs A AgA <tellM =Hd -
AZE g 3 Aok @4 S skl B 7 1. ASXE 7|59 ULt 2 Fxo &
Qtll AAst, AR 7Nk F 2YHE BAo] Alnte] #
& =ME TASER STk F 32 o] U] SAY] A 84 2 AelAE Al A HE Fx7H AA B A Y
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I 2450 A7 9 AZAEY] R o R 1A H7h daks et 7‘01 T E AT WA Z7rRt A
"oy w2b VR 349 AACNA T3 A2 A7 ZHEe] 712 AR B s ol A o]z tigk 1t
Auh} B 22 7158 A Ze=s)rt ofua), Balo] I oot AH S AlFstdnh o] F 7= Meta Quest 25
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Table 4. Participant Information for the Pilot User Study

.. . . Theater Attendance Previous VR/XR
Participant Gender Age Group Previous VR Experience e Performance erience
P1 Female 20s 1-3 times None No
P2 Female 30s More than 10 times More than 10 times Yes
P3 Male 30s 4-10 times 1-3 times No
P4 Female 20s 1-3 times 1-3 times No
P5 Male 30s More than 10 times More than 10 times Yes
P6 Female 30s 1-3 times 1-3 times Yes
P7 Male 20s 1-3 times 1-3 times No
P8 Male 20s None 1-3 times No
P9 Male 20s None None No
P10 Male 20s None None No
P11 Female 50s and above 1-3 times 4 -10 times No
P12 Female 20s 1-3 times None No
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Table 5. User Evaluation Results of the Proposed Viewing Access Structure

Evaluation Category Item Mean SD
Each space (stage/audience, backstage, control booth, practice room) 47 07
Spatial Functional was perceived as having a distinct role.

Differentiation My understanding of the performance changed as | moved between spaces. 4.5 0.7
Each space provided different information and experiences. 49 0.3
The hotspot-based navigation system was easy to understand. 4.8 0.6

Access Rule Design The transition process between spaces felt natural. 4.3 1
The restricted navigation system did not interfere with the viewing experience. 4.4 0.7
| could distinguish between the performance itself and its preparation process. 4.8 0.6

Space-Time Mapping | could understand the relationship between rehearsal and performance. 4.7 0.7
Moving between spaces helped me reinterpret the performance. 4.6 0.7

| felt that | was constructing my own viewing path. 4.6 0.7

Path-é:;aseerir\]éi:wing The order in which | visited spaces affected my understanding of the performance. 43 0.9
P Other viewers would likely experience the performance differently from me. 4.8 0.4

| felt as if | was actually present in the virtual environment. 43 1

PreseEieeir;ic(zverall | felt that | was experiencing the performance rather than simply watching it. 4.3 0.9
P | was satisfied with the overall viewing experience. 4.3 0.9
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Table 6. Analysis of Viewing Characteristics Across Functional Spaces

Participant Longest Stay Shortest Stay Most Memorable Space
P1 Backstage Control Booth Practice Room
P2 Practice Room Auditorium Practice Room
P3 Control Booth Backstage Practice Room
P4 Practice Room Auditorium Practice Room
P5 Practice Room Backstage Practice Room
P6 Auditorium Backstage Auditorium
P7 Practice Room Auditorium Practice Room
P8 Practice Room Auditorium Practice Room
P9 Practice Room Auditorium Practice Room
P10 Practice Room Auditorium Practice Room
P11 Practice Room Auditorium Practice Room
P12 Practice Room Auditorium Practice Room
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