BExXc—19

FIZHREHER REHREHDE) HARAREBES
VRE2 A% 6 A 5 HEUE

HEES : 13901
MZEiER  EBHE A
B2 HARS - 2008~2011
SREES ;20240060
MR EREES (F130)
AR—YVIREEDER - A EADHZEREHRL L DHENIEE
MEREL (EX)
Integrated understanding for motor skill learning from dynamical system approach
MERERSE
A #= (YAMAMOTO Yuji)
L2EHEKRE - RERBAFEHZELV 2 — - #R
MEEHES : 30191456

WFFER R O (Fo30)

ARG CTIL, BRx IR AR — Y RO LT %2 1172 DB AN OAIICERETH Z &%
B E Lz, ZORER, 77 0 aili o/ 32 A3EY FOSEEEIIZIEN 2> TS
Zl, BILEDEREZ AT, EHBEEENE WSS THRME I R 2 R cx
5L, HIERTIIHEAKEZOIES AT I I ADT T 7 ZNVRIT T TE5 2L, Al
TIX E BRI X > CRED B ZHEOMRIHEN IV bbb Z L, ¥ 7RI -2 T,
FENEWTE R OFE OB & B E O HARR I 2D 2 L, oy h—D 3% 1 HR—
JARFRREIZRIT 5 28 0 2 X, HEE L~ Ko TERIRERSIRE) 712881 D%t
B R » 7R C TSNS ANE U amd 2 &, by —0 — O/ A{TENZIEAN
FHINAROND Z LR EEALMT LT

WFFERC R OB (3530) -

This project has challenged to understand emergent mechanism of various sports skill
from the dynamical system perspective. Some results show following: the coordination
pattern for swing showed almost corresponding to isochrony of a pendulum. In the
dance movement corresponding to auditory signals experts could maintain anti-phase
synchronization when the frequency increased. The skill level of table tennis players
could be evaluated by fractal dimensions based on stochastic dynamics. In the kendo
matches, the relative phase of step towards-away velocities between both players
showed abruptly switching corresponding to interpersonal distance. In the learning
processes of play-tag, the players became ‘dead-lock’ synchronization based on the
anti-phase synchronization of the relative phase of step towards-away velocities
between both players. The coordination pattern among three people in a 3 vs. 1 ball
possession task showed symmetry breaking pattern corresponding to the skill levels of
the players which was predicted from symmetric Hopf bifurcation theory based on
group theory for rings of coupled oscillators. The pass behavior in football games
showed power law in degree distribution and common and unique network dynamics
as two small competitive networks.
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