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A new fusion scheme for a human and a robot based on muscle synergies
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A new fusion scheme for a human and a robotic system has been developed based on
muscle synergies, specific patterns of muscle coactivation. We first proposed the A-A ratio
(Agonist-Antagonist _ratio) and A-A activity (Agonist-Antagonist activity) concepts, and used them to
extract the kinematic information and stiffness information separately from EMG signals. Next, we
demonstrated how to extract muscle synergies from EMG signals by applying dimensionality-reduction
techniques. Finally, a framework for understanding how the CNS (Central Nervous System) uniquely
specifies control commands to each muscle was presented and applied it to realize a transmission system
of motor commands between a human and a robotic system.
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