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Time-Series Analysis of Anticipatory Timing Control in Synchronized Tapping
— Dual Dynamics of Cognitive Process and Embodied process—

Masato Nakajima®1, Tomoaki Komatsu*2, Yoshihiro Miyake*!

Abstract — An anticipatory behavior called "negative asynchrony"” is well known in the sensory-motor coupling.
This phenomenon means motion timings precede the cyclic onset of stimuli, and it is commonly observed in the
synchronization tapping task. With the use of dual-task method, Miyake et al. had already analyzed this
phenomenon and reported two types of anticipatory timing control. One is embodied anticipation and the other is
cognitive one. In addition, Komatsu et al. introduced the time series analysis into the synchronization tapping, and
discovered two types of dynamic characters. One is characterized by a 1/f* power-law relation between spectral
power and frequency. The other is characterized by the combination of the significant peak and a white noise. In
this research, we simultaneously applied the dual-task method and the time series analysis to the synchronization
tapping to clarify the relationship between the two types of anticipatory timing control and the two types of

dynamic characters.
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