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Multi-User Bodily Scale Transformation Experiences in a Real-World Metaverse

Shuta Tanahashi*!, Naoto Kumazawa*!, Mao Ozaki*!, Kai Nagahari*!,
Satoshi Hashiguchi*? Fumihiko Nakamura*!, Asako Kimura*!, Fumihisa Shibata*!

Abstract — This study explores the feasibility of a real-world metaverse by developing
an interactive system in which a Mixed Reality (MR) player (a panda) and multiple Vir-
tual Reality (VR) players (small animals) engage in an asymmetrical tag game within a
shared physical space. Using Meta Quest 3 and Unity, the system enables the MR player
to perceive the real world through passthrough while interacting with virtual objects,
and VR players to fully immerse themselves in a virtual environment. Through exhibi-
tion and evaluation, we confirmed the effectiveness of this hybrid interaction and gained
insights into game balance and embodied control design. Notably, VR players reported a
strong sense of body-scale reduction when visually confronted with the large MR panda,

revealing the powerful influence of visual cues on body perception.
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