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Standing assistance considering interdependence of muscle synergy, voluntary and
body postural control movements
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This study considered standing movements as a superposition of voluntary and

posture control movements, identified their interdependence in terms of body dynamics, and
clarified the phenomenon of cooperative exertion of the muscles corresponding to these two
movements. The combination of voluntary movements consisting of standing movements and posture
control movements to compensate for the fluctuation of the voluntary movements can be expressed by a
stability margin model defined by the stability range of posture and the feasible range of movement
by the remaining muscle strength. Furthermore, this model can be used to lead to intervention
strategies that compensate for the deficit in muscle synergy. This enabled standing assistance
procedures to be implemented that were in line with the voluntary exercise of the elderly during
standing movements, and their effectiveness was confirmed with a prototype standing assistance
robot.
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