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This paper presents a framework of tempos and rhythms to clarify the relevance between psychological states and facial
expressions, particularly addressing repetitive operations of intentional facial expressions after giving a stress stimulus. By
acquiring image datasets of facial expressions under the states of pleasant—unpleasant stimulus for 20 subjects, we extracted
expressive tempos for respective subjects. Consequently, averages of extraction rates show that the pleasant state was 81.1%.
The unpleasant state was 77.8%. Regarding effects of pleasant—unpleasant stimulus on the expressive tempos, particularly
addressing the variation of the number of frames constituting one tempo, the variation in unpleasant stimulus became greater
than that in the pleasant stimulus. The results show that the analysis using expressive tempos and rhythms is valid as an

indicator for estimating the psychological state.
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Fig. 1 Overview of the procedures used for our proposed method.
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Fig. 4 Mutual information results among each facial part for female.
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Fig. 5 Time-series changes of smile facial expression with pleasant stimulus for specified subjects of female.
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Fig. 8 Comparison of time-series changes of ELs with unpleasant stimulus.
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Fig. 9 Heat maps of eye-gaze movements each cosmetic process.
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