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Analysis of timing control mechanism and model of cooperative tapping

Takatoshi Nagao*?!, Yuki Hirobe*! and Yoshihiro Miyake™!

Abstract — To develop the system to support human communication, we have to understand how cooperative
behavior between humans is realized. For this purpose, we used cooperative tapping task as an example to find out
the timing control mechanism in human cooperation. We measured temporal development of synchronization error
(SE) and inter tap-onset interval (ITI) in mutual synchronization process of tapping, and found two types of strong
relationship between them. Finally, the model of timing control of cooperative tapping was proposed based on the

cross correlation analysis of SE and ITI.
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Fig. 1 Cooperative Tapping system
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eIz n FBHOKRZ AL (Tap)iFzl % Tap(n) & L
T, 2 ANO#BRFE M ToOIIF & (SE: synchronization
Error) & il # D #lRE D & ~ 7 FEHTI: Inter Tap-onset
Interval) 5 E L, ATV R ELT5. 2oL X
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(%1 2)

SEsp(n) = Tap,(n) — Tapp(n) 1)
ITI4(n) = Tapy(n+ 1) — Tap,(n) )

ITHER@)D B, —HOHERE D Tap DA TERIND
2, SEFR(Q) LY, MHEREO Tap ORFRIZELE L TER
IND. 20— OWERE SE &L DR D SE
%, SE4(n) = —SEg(n) & W5 EANKIAL7ZBMRICH D

ITI,(n) >
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Tansr) W s 2oL
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2 BB D& T T ORE B BESR
Fig. 2 Temporal Relationship between Each Subject’s Tap
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Fig. 3 Temporal Development of Synchronization Error (SE) and Inter Tap-onset Interval (ITI) in Tapping with Human
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Table 1 Multiple Linear Regression Analysis

Coefficient a |b| c
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