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Conceptual Design of an Edge Al-Based Closed Loop System for

Improving Media Accessibility in Immersive Exhibitions: Application
Scenarios for the 2025 DDP HERITAGE Exhibition
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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.

Keyword : Inclusive Design, Closed-loop System, Edge Al, Multisensory Feedback, Digital Cultural Heritage Exhibition

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 anv medium. provided the original work is properly cited and not altered.”



Ao 247 AA9 e H2A Fe

gk AL 7|9k A F2 A 2" A

“47): 2025 DDP HERITAGE #A &4 A E $HOZ 1041

(Seongmi Choi: Conceptual Design of an Edge Al-Based Closed Loop System for Improving Media Accessibility in Immersive Exhibitions:

Conventional Method - Open-loop

[ Curator }

-

‘ Fixed Scenario ’

12 1. 7|& chSKOpen-loop) FA|
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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
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Fig. 2. Three structural limitations and factors hindering media accessibility in existing one-way exhibition systems
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Stage 3 - Audio Sync
Object-based Audio Panning

©)

[Audio focal point follows Z ]

Z value
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Fig. 6. A closed-loop integrated model comprising a three-stage processing flow —involving viewer perception, visual control,
and auditory synchronization—and a reward-based policy update loop.
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Fig. 7. Three customized media control scenarios applied to the DDP HERITAGE exhibition
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