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Conceptual Design of an Edge Al-Based Closed Loop System for
Improving Media Accessibility in Immersive Exhibitions: Application
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Abstract

This study presents a conceptual system design rather than an implemented or experimentally validated system. To this end, an
inclusive, multi-sensor and edge Al-based closed-loop system is proposed, which adjusts the projection focal point and the audio
focal point in real time based on a visitor's viewing height and the spatial density of the exhibition space. Using the 2025 DDP
HERITAGE exhibition as a case study, this study analyses the limitations of conventional one-directional exhibition environments
and derives three tailored media control scenarios. Furthermore, the initial control policy is continuously refined through
reinforcement learning based on visitor response data, enabling the system to evolve beyond its initial rule-based design. By
shifting exhibition design from a system-centred, one-directional model to a user-centred, responsive control architecture, this study
contributes to the engineering realisation of open museum values and offers design guidelines for inclusive digital cultural spaces.
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Fig. 1. Comparison between the conventional open-loop exhibition presentation structure and the proposed closed-loop adap-

tive exhibition interface structure

.M E

OAd EY3 AA 4004 Ao FPS 24 s)s)
71 M E AA] wiAl e FF Ao et AMEA 3 7He
AANZE vew 2 pEo] G4F ot I Wo| =Y
H EYY A AL g 9 S Ak Al L
o 9]&3t= WK Open-loop) A& HEH lof, W3}
st AR 9] o) AR, A Wk ¥ 2=}
2 o o) Wy SEAOE U538k Kttt o
e A|2E 9] ¥ HSAL BH e A A A5S

wsto] A o] Q1A1A #H-SH Cognitive Overload)E 7F
8l Ao R HA wjA o HEAdS AztetA A

a) IFHTEIFAEY I EAFF(Department of Education & Training,
Institute of Korean Cultural Heritage)
% Corresponding Author : 243 7](Seongmi Choi)
E-mail: thumbalina0805@gmail.com
Tel: +82-41-981-9928
ORCID: https://orcid.org/0009-0001-1936-2023
- Manuscript received July 18, 2026; Revised August 10, 2026; Accepted
August 10, 2026.

"«] & F tlolel ek AAl
=% ’5}01 w2 &) ZEgks Al
Al 713} wﬂ—?—E(Closed -loop) Ao} A|2E] o}7|El A&
AlQrgteh, 71 WeF Fxok gl £ AlA"E oA
AI(Edge ADE B3l HHEA 9] AN £= vlolH B A
g TR, o8 7M. R wiA Ao 2H &
*"‘]ﬂoi dulo|EZITE o] & Fal dEAe] HEA A
goll H2ste 524 453 <IElH o] (Adaptive interface)
£ F8sin, 7159 AlAE FA AA AES AR T4
9] A& A58 (Self-adaptive) AEZ H3sl= A& ¥
A W Eo T At B oAl nlt]e] HLAo]
HA o] AA A 912 g F7h 2ot viA —r’\}@ 7ke]
R o] AR FE BaH.0A4 +2S on st}
AT F4L AA Al AR QokdTh
A AHA PF HolHE AFHoE F7
tol S FZ A2 e] Alo] M V5, 37 U
TE3th =4, A AIE 2 %3}01 +&
(Skeletal tracking) % A| 2] <14] A7} A

oftt A
2o _191;

i moi
>_¥:
2
o
=N
>

o)
N KoMz

o \O_llj 1% ol
S

n

-
>

o
_
2
o



1042 "3ehs)=fA) A3l A53, 2026 99 (JBE Vol.31, No.5, September 2026)

2 AR} F NAXNZIO 2 AEHE 7|%F olFE
. AR, 2025 DDP HERITAGE AA| S Ale]
o}, %W* Alekzt I E Wslo] w2 FAF v Y%
stetu|E] Aol AlUE] & AlAlSte] AQF A]2H]
FsAE RSO oyt B A7E 27 Ao
s o] ofuet, HHEA L] vk tﬂOIE =3
2 NAEE Aeeks 71N AR &

A st Al2lo] &9 A A 222 F1set —’F

N
i
)
rol
K

o we HU b
pul

pe

X

o 5% nlo o
i‘i N i.i
i)

:Oé
N,
1p
JZi
o

rr

%0, Io

o
(1
ft

o

r

re

-

rr

mf
hins
ot

)

>

2

oty
e

o
=

lo

LN
i o off 2
o foft
X o2
oX 1’1:1 i
v}

ot

B
>,

N
==

QL
oo onf 2

2

Ei
ol ot X

o

DN, o
off
o
=)
Ly

N
)
O oM M
weh > ook Bodle Y

5
ol ol

O Lo
-
Ay
[o
do
o
o
Chu
o
o
ki
o
L
rhu
bl
;é O
e
N
ofl

o2
tlo
i
lo
e
i)

Il ClX|e ™A #F9| ojcjo| M2

[
Hatzl 2

Projection)’ 7|8t A& 7Fsstl shaith
= %

o7t 53K (Multisensory Integration)

7 AAA E9)S §&sh, A7 nEhE 2

& 240l A6)8 ZALHE AnEE 20

SESESIE

wjAlsh el A HE e

A= 298

orL

A ko] Q= Ex4 A9 3l

%7
ELPERECER =

g 2 ojegolt

okx] AAF3F ikl AA] AZo] A= 1237 A9 &
AL ALz B goE 7t A *V\E“Oi Tl %)

=¥ & velE Y

23 7 v 2

s GO

P
Lack of Dynamic Non-adaptivity Data Cognitive Overload
Registration Exhaustion of
Spatial Misalignment Data Loss Intervals Cognitive Resources
\ 4
Degraded Media Accessibility
\§

2 2. 71E B FA| AIRZ0IM HEE Ml IR =% 2|t jcjof E2d
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