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Towards Elucidation of Physical Skills
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In this paper, we propose a research area which aims at elucidating physical skills. We include such skills as
playing instruments, dancing and playing sports in our target domain. We describe human movements in terms
of kinematics and kinetics for modeling physical skills and measure motions and muscle activities with a motion
capturing system and an electromyogram, respectively. We present several rules for playing the cello which we
discovered by carefully observing performance data and considering human kinematics and kinetics. Then, we
represent probabilistic relationships between motions and muscle activities by Bayesian networks to infer muscle
activities from motion data only. Since muscle activities determine motions together with gravity and posture,
such inference corresponds to solve an inverse problem of extracting skillful movements from motion data. Then
we define related research topics in cognitive science, brain science, sports medicine and bio-mechanics. We finally

suggest possible future work to be done.
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