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The Impact of Visualizing Nonverbal Information in Virtual Spaces on Interaction
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Abstract: This study investigates the impact of visualizing nonverbal information in virtual environments
on dialogue experiences. In avatar-mediated communication, the limited availability of nonverbal cues such
as facial expressions and physiological reactions can hinder mutual understanding. To address this issue,
we developed a system that captures users’ facial expressions and physiological signals, including heart
rate and perspiration, and visualizes them through avatar representations in real time. A user study with ten
university students compared four conditions: visual avatar with accurate information, visual avatar with
false information, numerical display, and no display. The results showed that visualizing nonverbal
information significantly improved participants’ ability to understand their partner’s emotions and
intentions compared to the no-display condition. No significant differences were found between accurate
and false information conditions, suggesting that users tended to accept displayed reactions as cues to their
partner’s state regardless of authenticity. Furthermore, despite limited quantitative differences between
numerical and visual presentations, 70% of participants preferred visual representations, indicating that
intuitive, nonverbal displays reduce cognitive load and enhance perceived ease of communication. These
findings suggest that, in virtual environments, the presence and interpretability of nonverbal feedback may
be more important than physiological accuracy. This study provides design implications for avatar-based
communication systems that support intuitive and human-like interaction in virtual spaces.
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