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Modeling of human multi-muscle control system based on voluntary activation and
application for myo-electric upper limb prosthetics

Togo, Shunta
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In this study, we aimed to model a mechanism of voluntary control of human
multi-muscle, and apply it for controlling EMG shoulder disarticulation prosthesis. First, a notion
of voluntary control was introduced to the framework of muscle synergy analysis. Then, our
experiments demonstrated that voluntarily activatable muscle synergies could be extracted by using
an appropriate index. It was also suggested that the muscle synergy is not a minimum unit of
voluntary muscle control. Moreover, we applied the notion of the synergy freezing degrees of freedom

to the EMG shoulder disarticulation prosthesis system so as to control its robot-arm movements by
low degrees of freedom input. As a result, both-shoulder amputee user could use our developed EMG

shoulder disarticulation prosthesis to pick an object and place on it. Above results showed the
usability of our proposed notion “ humanize-robotics.”
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