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Abstract

This paper provides an in-depth analysis of the design and actual application of a real-time interactive XR-based docent system in
an exhibition space. The proposed system consists of a physically separated base camp and an exhibition booth, where actors at the
base camp capture motion, facial expressions, and voice information in real time to perform the role of virtual docents. The data
generated during this process is transmitted via a network to the XR devices in the exhibition booth, enabling visitors to naturally
communicate and interact with the docent avatar. This paper comprehensively analyzes not only the technical performance of
the system but also the operational challenges that arise in actual application and the corresponding solutions through on-site
operations. The results of this study propose practical system design and operational methods that can provide more immersive

and flexible viewing experiences in exhibition and experience spaces.
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Table 1: Feature comparison of pre-recorded, virtual Idol, and pro-
posed XR docent systems

Feature Pre- Virtual idol This
recorded paper
Real-time motion capture X O O
Real-time facial capture X O O
Real-time voice X O O
Real-time interaction X A O
Multi-user support A O O
Personalized guidance X X O
XR support O X O
Cost effectiveness O X X
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Table 2: Exhibition booth installation equipment

name Role

HoloLens 2, AR Tablet Docent content experience

Azure Kinect Synthetic video production

IoT device Experience smart home technology
CCTV Security and video streaming
Image marker Content coordinate system correction

PC Docent character data processing
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Table 3: Basecamp installation equipment

name Role

OptiTrack Full body motion capture of an actor

iPhone Capturing the actor’s facial expressions and voice

TV CCTYV video display at the experience booth

PC

Capture data and voice processing and transmission
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(b) Self-made facial capture equip-
ment

(a) Skeleton calibration

Figure 3: Actor wearing equipment for motion and facial capture
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Figure 4: Docent system configuration
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(a) Broadcasted to a large display in the exhibition hall (b) Broadcast with
a facial capture app

Figure 7: Spectator view broadcast results
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(a) Visitor wearing HoloLens2 (b) Visitor holding tablet

Figure 9: Visitors experiencing XR docent content
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Figure 10: Types of docent avatars used in content
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