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Analysis of Network Structure by Synchronization of Body Motions in Real Society

Juichi Minemura®, Bujie Xu "1, Naoki Higo*!, Ken-ichiro Ogawa™!, Koji Ara*?,
Kazuo Yano™ and Yoshihiro Miyake™!

Abstract — We are communicating with others in face-to-face manner in daily life. It is considered that body movements such
as gestures and nods are an important factor that holds face-to-face communication networks. However, it is not yet known
how body movements affect the formation of network structure. We therefore aimed at investigating the structure of face-to-
face communication network in actual society in terms of body movements’ synchronization between two peoples during
face-to-face communication. Specifically, we defined the difference between the frequencies of two peoples’ body movements
as a degree of body synchronization, and divided face-to-face communication network in an actual organization by the
difference. We further did a test for non-correlation between the degree of the body synchronization and several network
indexes (density, transitivity, average path length, cluster coefficient). As a result, we found a significant correlation between

the degree of body synchronization and the network indexes.
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Fig. 1 Wearable sensor (Business microscope) and frequencies of two persons during face-to-face communication
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Fig. 2 Diagrams of difference between body movements’
frequencies
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Fig. 3 Relation between the degree of synchrony and typical network indexes
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Fig.4 Divided Networks, A The divided network with the least difference of frequencies, B The divided network with the
maximum difference of frequencies.
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