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Structure of Utterance and Body Movement rhythm in Greeting and its Modeling
OTomohito YAMAMOTO, Kenta KINEMUCHI (Kanazawa Institute of Technology),
and Yoshihiro MIYAKE (Tokyo Institute of Technology)

Abstract: In this research, to clarify the relationship between utterance and body movement rhythm in a greeting, two
experiments were conducted. One is to examine the greeting between persons of equal social standing, and the other is that
between persons of different social standings. In both experiments, high synchronization between speakers was observed.
In the analysis of the relationship between durations in subjects, synchronization was found between utterance rhythm and
body movement for the greetings between social equals. However, for the greetings between persons of different social
standings, there was little synchronization between utterance rhythm and body movement in subjects. In this research, using
this experimental data, the greeting model that realizes the synchronization between a user and dialogue agent system has

developed.
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(a)Deep bowing  (b) Bowing (c) Raising a hand

Fig. 1 Three types of greeting in Experiment 1
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Fig. 2 A greeting in Experiment 2
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Utterance(PU)

Duration of Response
Utterance(RU)

Utterance

rhythm Duration of Switching

Pause of Utterance(SPU)

Duration of
Precedence Motion(PM)

Duration of
Body Response Motion(RM)
movement

Duration of Switching
Pause of Motion (SPM)

Fig. 3 Durations for analysis
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Fig.4 Mean and S.D. of indices
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Table 1 Correlation coefficient between speakers

Deep Raising
bowing Bowing a hand
PU RU 0.77 0.84 0.85
RM 0.53 0.66 0.74
SPU -0.11 -0.16 -0.10
SPM 0.60 0.64 0.78
PM RU 0.78 0.64 0.78
RM 0.56 0.55 0.68
SPU -0.03 -0.11 -0.09
SPM 0.57 0.61 0.75
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Table 2 Correlation coefficient in subjects

Deep Raising

bowing Bowing a hand
RU RM 0.54 0.66 0.74
SPU -0.13 -0.12 -0.04
SPM 0.47 0.54 0.75
RM SPU -0.10 -0.01 0.07
SPM 0.18 0.32 0.59
SPU SPM 0.40 0.28 0.25
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Table 3 Correlation coefficient between speakers

Small Big

motion motion
PU RU 0.60 0.64
RM 0.49 0.49
SPU -0.33 -0.47
SPM 0.68 0.72
PM RU 0.52 0.60
RM 0.40 0.49
SPU -0.12 -0.33
SPM 0.70 0.67
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Table 4 Correlation coefficient in subjects

Small Big

motion motion
RU RM 0.35 0.46
SPU -0.06 -0.29
SPM 0.38 0.43
RM SPU -0.08 -0.15
SPM 0.31 0.21
SPU SPM -0.18 0.06
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Agent motion
recognition control

Agent utterance
control

Fig. 6 Configuration of communication system
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