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SUMMARY OF MASTER’ S DISSERTATION

Student
Identification 82333627 Name LIU DEKAI

Number

Title
Concept Sharing and Mutual Understanding Support System Using Generative Al in Metaverse

Communication

Abstract

In this study, we aimed to address communication challenges in metaverse environments by
developing a system that enhances mutual understanding and concept visualization using
generative Al. While the metaverse offers opportunities for global interactions beyond physical
boundaries, challenges remain in effectively communicating nuanced concepts and abstract ideas,
especially among individuals with diverse cultural and professional backgrounds. These challenges
often lead to misunderstandings and reduced communication quality.

To solve these issues, we designed and implemented a real-time visualization support system that
transforms language-based expressions into visual representations. The system integrates speech
processing, keyword extraction, and image generation to assist users in conveying their ideas more
effectively during metaverse-based communication. Utilizing the Multispace Design Model, we
accounted for various design dimensions, including value space, meaning space, state space, and
attribute space, to ensure comprehensive system functionality.

We conducted two experiments to evaluate the system's effectiveness. The first experiment focused
on the system's ability to accurately visualize users’  linguistic expressions. Results demonstrated
that user feedback improved the quality of generated visuals, making them more aligned with user
intent. The second experiment assessed the system’ s role in enhancing mutual understanding and
communication quality during interactions between users. The results confirmed the system's
effectiveness in fostering mutual understanding and conceptual clarity.

These findings suggest that generative Al-based visualization systems can play a critical role in
overcoming communication barriers within the metaverse. Future research will focus on enhancing
the system's initial visualization accuracy, expanding multilingual adaptability, and improving
system response times to further support global communication needs.

Key Word (5 words)

Metaverse, Generative Al, Visualization, Mutual Understanding, Communication Support
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