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Analysis of Visual Timing Structure in Rakugo Turn-taking

HIROAKI KAWASHIMA,t TAKESHI NISHIKAWA
and TAKASHI MATSUYAMAT

Coordination of turn-taking with natural timing is important to realize a smooth conver-
sation among multiple speakers. The existing studies often analyze an utterance transition
interval, which is the interval from the end of the previous speaker’s utterance to the beginning
of the succeeding speaker’s utterance. However, the effect of visually observable motions (e.g.,
gazing and lip motions) is also important to coordinate timing of turn-taking in face-to-face
interaction. In this paper, we therefore focus on Japanese traditional Rakugo performances,
in which smooth conversations among multiple roles are displayed by only one performer’s
act based on the control of the head motion timing during switching the roles. The result of
analysis shows that the dynamic structure of intervals from the end of the previous utterance
to the beginning of the head motions in Rakugo performances is similar to the structure of
utterance transition intervals in Manzai dialogs, which are two-speaker conversations. The
result suggests that the control of visual stimuli have the capability of filling redundancies
in the pauses of turn-taking. We therefore examined the effectiveness based on psychological
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experiments.
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Fig.4 Turn-taking timing structure of Rakugo.
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Table 1 Rakugo performances in the corpus.
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Table 2 Dialog act categories for Rakugo.
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Table 4 Dialog act categories for Manzai.
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06 0 DAOOOODODDDOODDOOOOO (mpy < pe)d
(sp <myp) 0000 I(pe,sy) 000 [msec]O
Table 6 Feature of each DA (the total number, the over-
lap ratio of (my, < pe) and (sp < myp), and the
median of I(pe, sp)[msec]).
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Fig.9 Comparison between Rakugo and Manzai in terms
of the overlap ratio of each DA.
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Fig.10 Comparison between the three Rakugo perfor-

mances. (<) denotes the utterance data which

sample size is smaller than five.
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Fig.11 Special turn-taking timing structure of tsukkomi

(ts).
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Fig.12 An example of visual stimuli (overlaid on the
video to which each subject speaks).
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Fig. 13 Evaluation by using the constant method (the

Ratio of unnatural turn-taking

results of two subjects).
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Table 7 The reduction of unnaturalness rate when the
stimulus is inserted (evaluation of the improve-
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Table 8 The reduction of unnaturalness rate when each

of the three stimuli is inserted.
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Fig. 14 Long-term change of motion-beginning intervals
during each performance.
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