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Abstract: In this paper, we propose a conversation synchrony method which consists of continuous entrain-
ment control based on non-linear oscillator using switching pauses with prosodic information and discrete
entrainment control based on interaction rules for communicating humans with an conversational agent
coordinately. We implemented a conversational agent system for gathering information and conducted eval-
uation experiments of the proposed method. Consequently, the experimental results show that our proposed
method has statistical significant difference to both kindness and natural communication compared to lo-
cally controlled methods and conventional synchrony methods based on only switching pauses. And we could
show feasibility of conversational agent system to gather information sustainably with friendly and natural
communication.
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Fig. 1 Fluctuation of state and dynamics in conversation.
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Fig. 2 Entrainment control for realizing synchronization

phenomenon.
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Fig. 3 System configuration diagram of communication

synchronization control method.
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Fig. 4 Synchronization control flow of switching pauses.
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Fig. 5 Synchronizing control flow of pitch.
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Table 1 Utterance contents of hearing mode.
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Table 2 Utterance contents of response and sympathy mode.
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Fig. 7 An example of conversational agent.
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F4 FELIMHEDT] & AAMGIMH I
Table 4 Three types of implemented entrainment control

methods.
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Table 5 Questionnaire items.
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Table 7 Analysis of variance table for questionnaire item 1.
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Fig. 9 Average/standard deviation for questionnaire item 2.
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Table 9 Average/standard deviation for questionnaire item 2.
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Table 10 Analysis of variance table for questionnaire item 2.
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Table 13 Analysis of variance table for questionnaire item 3.
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Table 11 Results of multiple comparison test of questionnaire

item 2.
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Fig. 10 Average/standard deviation for questionnaire item 3.
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Table 12 Average/standard deviation for questionnaire

item 3.
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Table 14 Results of multiple comparison test for questionnaire
item 3.
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Fig. 11 Switching-pause changes of both human and agent.
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Fig. 12 Pitch changes of both human and agent.
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