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Reaction Null Space Based Analysis of Human Voluntary Movement
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Abstract: We apply the Reaction Null Space method, developed for control of space manipulators, to a dynamics
model of the human body and show its usefulness in extracting optimal balance synergies from motion capture data
obtained from two voluntary movement patterns in the sagittal plane: squat and sway.
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Fig. 1 Human model in sagittal plane: (a)
unfixed-base in mid air and (b) foot reaction
forces and moment when grounded.
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ooooobobooooobnobooooooono Fig. 2 Squat: (a) motiorfcc)apture data, (b) reac-
booboodooodoodooooonodooodon tionless and (c) residual components .
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gobooboooooodooooboooodooon Fig. 3 Sway: (a) motion capture data, (b) reac-
oooooono tionless and (c) residual components .
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