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Abstract

Background  Due to the COVID-19 pandemic, the need for video meeting metaverse platforms such
as Gather. Town, which support non-face-to-face communication using avatars and video screens, has
increased rapidly. However, existing video meeting metaverses have a problem in visually mapping the
avatar displayed on the screen to the corresponding video screen. Users find it difficult to communicate
with others by moving the avatar in the metaverse space and synthesizing the avatar's motions and
emoticons as well as other people’s facial expressions and hand gestures on the video screen.

Methods Three experiments were conducted to derive an avatar-video layout and interaction design
that can solve the mapping problem between avatar and video screen. Experiment I proposed various
layout designs that facilitate avatar-video mapping, and compared ease of the mapping, visual complexity,
and subjective satisfaction of each layout. In addition to the optimal layout derived from Experiment I,
Experiment II verified the effect of the interaction that changes the position of the video according to the
movement of the avatar. Experiment III investigated how to add effects such as opacity or size reduction
to the video only when the avatar moves affect the user experience.

Results As a result of Experiment I, the floating layout of placing the video on the avatar head and
the four-side layout of placing the videos on the four sides corresponding to the avatar position showed
the highest satisfaction with a 100% avatar-video matching answer rate. However, the two layouts had
higher visual complexity than the existing layout where participants' videos were placed in a line at the
top of the screen. In Experiment II, the interaction in which the video is above the avatar's head when
the avatar is moving and the video is moved to the top or four sides of the screen when the avatar is not
moving, showed better in terms of matching ease and satisfaction than the floating fixed layout in which
the video is always fixed above the avatar's head. Experiment IIl showed that the user experience was
further improved by reducing the size and opacity of the video above the avatar's head only when the
avatar moved in the floating fixed layout.

Conclusions  Design layout and interaction, which reduce the size and opacity of the video only when
moving while the video screen is located on the avatar's head, slightly increase visual complexity, solve
the avatar-video mapping problem, and increase manipulation convenience and subjective satisfaction. If
the layout and interaction is applied to the actual metaverse platform, it is expected to improve the user
experience of communicating with others by improving mapping avatars and videos.
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Figure 2 Video, avatar, and mixed-type conference platforms
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Figure 7 10 people stand and talk in a free layout
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Table 1 ANOVA results for visual congestion, subjective satisfaction and correct answer rate (** & * indicate significance
level 0.01 & 0.05)
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Figure 8 Averages and standard deviations of visual congestion on each layout and situation (The use of the same
alphabetic characters indicates that there was no significant difference when a=0.05 according to Tukey test)
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Table 2 Summary of experiment | results (The alphabetic characters indicate the Tukey test result in Figure 8~10)
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Figure 14 Average and standard deviation of visual congestion, ease of matching, ease of manipulation, overall
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satisfaction on four types of display layout
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Figure 15 Four floating layout with unchanged (a), size reduction (b), opacity reduction (c), and size & opacity reduction
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effects for moving video
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Figure 16 Example of a video based on the movement of user avatar
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Table 4 ANOVA results for congestion, ease of matching, ease of using, overall satisfaction
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DF F-2t P-2t F-2t P-2t F-2t P-2k F-2t P-3t
ﬂg;ﬁﬁ 3 25.22 0.000** 11.95 0.000** 27.80 0.077 13.12 0.007*
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Figure 17 Evaluation and standard deviation of congestion according to video movement
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