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Computational motor control model for muscle synergy modulation
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Muscle sKnergy is one of the neural mechanism that makes complex movement
easier for brain to control. Although recent studies showed that activity pattern of multiple
muscles can be reconstructed by linear sum of fewer number of synergy components, it is still
unknown how our brain modulate muscle synergies to control our body efficiently in various
situations. In this study, we made a hypothesis that muscle synergies are modulated by reinforcement
algorithm, and propose a motor control model which can learn muscle synergies, their activation
level, and internal forward model of musculoskeletal system. By applying our model to motor control
task so called virtual surgery task, we verified that our can reproduce qualitative results of the
past virtual surgery task experiments. It is suggested that the reason that modulation of muscle
synergies takes more time than that of synergy activation level may originated from the difference
of learning algorithm adopted by our brain.
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