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Virtual Communication System for Human Interaction Analysis

ToMIO WATANABE! and MASASHI OKUBOt

A new concept of a virtual communication system for human interaction analysis is pro-
posed, and the prototype of the system is developed where two avatars corresponding to their
talkers, referred to as “virtual actors(VAs)”, act on the basis of the talkers’ nonverbal be-
havior and physiological measurements. Two remote talkers can communicate by observing
their VAs including his or her own VA in a virtual face-to-face environment from any view
point. At the same time, the human interaction is analyzed and synthesized by the data of the
nonverbal behavior of the VAs and the talkers’ physiological measurements. As the results of
the experiment in 12 pairs of 24 male talkers under condition that only the head movements of
the VAs are communicated together with the talkers’ voices, the effectiveness of the system is
demonstrated. In particular, the existence of respiratory entrainment between talkers, which
is biologically essential to human interaction, is confirmed in the virtual communication which
includes both his own VA and the other. The possibility of a new transmission of interaction
awareness in communication is also discussed.
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Fig. 1 Concept of a virtual communication system for

human interaction analysis.
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Fig. 2 Examples of virtual face-to-face scenes. S: Side view with two virtual actors (VAs) including his
or her own VA. D: Diagonal view with the two VAs. F: Frontal view with the other VA to talk to.
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Fig. 4 A communicative image of correspondence
between talkers and their VAs in the experiment.
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Table 1 Content of questionnaire.
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Table 2 Results of questionnaire.
] 1 FEBEME 2 IFH
{53 1 2 3 1 2 3
S EAk (%) 8.3 | 16.7 | 75.0 | 8.3 | 33.3 | 58.3
D #&® (%) |12.5 | 75.0 | 12.5 | 45.8 | 37.5 | 16.7
F E@ (%) | 79.2| 83| 125 | 45.8 | 29.2 | 25.0

] 3FELRT & 4 HLE

DA 1 2 3 1 2 3
S FEME (%) | 12.5 | 33.3 | 54.2 | 25.0 | 33.3 | 41.7
D #® (%) | 37.5 | 41.7 | 20.8 | 50.0 | 33.3 | 16.7
F IEf (%) | 50.0 | 25.0 | 25.0 | 25.0 | 33.3 | 41.7

£33 FEHIEHYF-FED - BT OAK
Table 3 Number of talkers where one out of three scenes
was utilized in the longest time in person.

e 1] ANBC (%)
S BEHALOHEECO VAZEE2A | 10 (41.7%)
D glottr2 A 9 (37.5%)
F #HEOADEH 5 (20.8%)
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Fig. 5 A communicative image of talkers and their VAs
where the scene has been changed from D to F.
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Fig. 6 Scene in which the visual point of talker agreed
with that of VA.
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Fig. 8 Autocorrelation A(7) of each talker’s respiration

and cross-correlation C(r) of respiration between
talkers in talking and rest in Fig. 7.
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Fig. 9 Autocorrelation A(7) of each talker’s respiration and cross-correlation

C(r) of respiration between talkers in virtual face-to-face scenes.
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