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Extraction of musculoskeletal synergy related to hand and forearm motion to
elucidate human dexterity
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We try to extract cooperative movement units of muscle, tendon, and bones as

musculoskeletal synergy from skin deformation to elucidate human dexterity, which realize complex
hand motions. We propose a representation method of joint angle by extracting synergies from the
skin deformation during single-joint movements by independent component analysis and combining the
activeness of the synergies. Then, the expression of the proposed method is verified through
estimation accuracy compared to joint angles measured by motion capture. Since certain joint differs
significantly in the accuracy between single and combined joint movements, the necessity to deal
with the change of relationship between joint angles and skin deformation with forearm pose and
select reference movement with considering anatomical characteristics are indicated.
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