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Abstract

This study designed and implemented an MR-based collaborative training system that utilizes the Meta Quest 3
device to seamlessly switch between AR and VR environments in real-time. The core of the research lies in the
implementation of the MR interface using the Unity engine, utilizing a fade function to smoothly transition between AR
and VR modes on a single device. This combined environment optimizes the system for collaborative training. The
system demonstrated reduced response times and task completion times for two users in a collaborative setting compared
to a single-user environment, and achieved high scores in immersion and presence. This validates the potential of
combining the strengths of existing VR/AR systems to provide an MR simulation suited for collaborative training.
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Table 3. VR/AR anchor-based transition process

Mode Key actions
VR Activate VR camera
Render VR contents
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User experience metrics
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