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Characteristics of Timing Coordination in Cooperative Tapping with Time Lag

OKenta Asahi*! and Yoshihiro Miyake*1

Abstract — One of the serious problems on the network supported human cooperation system is time delay in
signal transmission. To overcome this problem, we studied the timing coordination mechanism in cooperative
tapping with time lag. Analyzing temporal development of synchronization error (SE) and inter tap-onset interval
(ITI) in cooperative tapping process under various time lags, the relationship between time lag and SE, and
between time lag and ITI were clarified. Finally, based on correlation analysis of SE and ITI, we proposed the

timing coordination model with time lag.
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Fig. 1 Equipment of cooperative tapping system
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Fig. 2 Cross-Feedback tapping system
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Fig. 4 Raw time series data of pair of subjects’ ITI and SE. (a)-(d) show IT1. (¢)-(h) show SE. (a) and (¢) show the case of
Lag = Oms. (b) and (f) show the case of Lag = 40ms. (c) and (g) show the case of Lag = 70ms. (d) and (h) show

the case of Lag = 130ms.
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Fig. 6 Standard Deviation of SE

LML, Lag=80ms-100ms T34 iIC@HMA 2D,
Lag=110ms Bl ECREZEOLERDERRICKkER>TW
SIEHHBIIRTRND. SEORRKRTIE Lag=130ms F
TULOTF—FERMEBMo M, TOFE Lag 2HPLTW
CTEREDEISITEBBMML T TENTFRINS.

FIT, STTREMEEICH L THEaERETZZ &
SORERENRETS. L&A, Yy IPMBMLTW
% Lag=20ms TORMBELE L D /NS WHERIRTTLE,
FNOAOEMRTARETHDHEERTII &Iz, M
DOEPELE TS Lag=30ms-70ms ORITTRE, SE OEN(E
#£TI3 Lag=30ms-90ms ORIFTTEEEHFITHZ &MTR
3. UF T, WHORAZD & &5 T, 36872 Lag=30ms-70ms
EREMREHT.

AL, tROKBEREIIMEZFELBIRARN. &
BRE—BREELT, ZOXIRBREERELTRZ RN,
SOMEITIZY 7T 71X O#RERIC X D REETREN
HETHY, SBREFOLIBHEIDIMOANTVC I LE
FImATHL.

33  ITI & SE OURE

MBTERTNAEREFRICENT, 5X% Log iITHET
SRER ITI ODKAEMRD. RITOXKEICBWTFig. 4
TRT LD T RIZIEBFMIC—E & 2> TWBAS, it
B4 IC—ZMICEN D TF—F bEFEET DD, REZEk
TROSKMERBE X W, LhL, T TRRITOBRKRNS
50Tep DRI 2PN E L TIRAL L. ITI OO B RE
R7MPEFE LD/ 57 € Fig. 1 TRT.

ZOEMNS Lag & IT1 DEUKH ORI TR BRIR T
B3, 9B LR{TH, Lag=30ms-Lag=70ms OO IT1
DIRADRT BIZMAK TS 100ms LLTFIZRE- . KIRIT
BROURT D I ARBDICHDRARGETETEHRTRETR
OUBRENKENIZHBED ST, 78N S0ms AT EIER

cHRBNTENS, IDREBLABIKTHDILEFLSND.

600
. 400
E
E

200

° 1
30 40 50 60 70
Lagims)
Fig. 7 Convergence value of IT1
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