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Analysis of Dual Timing Control Mechanism in Synchronization Tapping

Hiroaki Shimo

Abstract — The purpose of this paper is to clarify internal phase correction mechanisms affecting timing control in
a synchronization tapping task. Synchronization error (SE) was directly controlled within 450-1800 ms of the inter
stimulus onset interval (ISI) using our experimental method. As a result, two types of internal phase correction
mechanism were revealed. The first showed a strong negative correlation between SE change and change in inter
tap onset interval (ITI), suggesting a simple negative feedback mechanism. The second type was inhibited in a
dual task condition. These results suggest that there are two types of internal phase correction mechanism.
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Fig. 2 Time scheme and definition of external (upper part) and internal (lower part) temporal parameters (variables) of sensorimotor synchronization

process and time diagram of the hypothesized mechanism of subjective synchronization.
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Table 1 Sensorimotor synchronization model variables

Variable Type Description

External variables

S Event Occurrence of stimulus onset

ISI Interval Inter Stimulus-onset Interval

R Event Occurrence of motor response onset
ITI Interval Inter Tap-onset Interval

SE Interval Synchronization Error

Internal variables

u; Interval Transduction delay of stimulus

m; Interval Motor delay in execution of motor act

f; Interval Transduction delay of feedback
information from already executed
onset of motor act

S; Event Temporal central availability of
stimulus

R; Event Initiation of motor command

F; Event Temporal central availability of
feedback

e Interval Internal synchronization error (time
difference between temporal central
availability internal representations of
some aspects of stimulus and response)

t; Interval Internal timekeeper (reference) interval




s(n-1) S(n) S(n+1)
ISI(n-1) N 1sin)

Stimulus

time

; SE(n-1) i SE(n) SE(n+1)

ITi(n-1) I ITI(n)

Tap

R(n-1) R(n) R(n+1) time
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taps and auditory stimulus
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Fig.5 Temporal development of SE (Experimental image)
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Fig.6 Temporal development of SE and ITI
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Fig.8 Relationship between ASE and AITI,
under single task condition and dual task condition
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Table 3 Result of cluster analysis
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Fig. 9 square error for regression line derived from cluster 1
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Table6 determination coefficient
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Appendix Fig.1 Relationship between ASE and AITIL.
under single task condition and dual task condition
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