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Generation of muscle synergy based on the structural characteristics in
musculoskeletal manipulators
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In this study, muscle synergies were generated in a musculoskeletal
manipulator from the structural characteristics of the musculoskeletal structure. In addition, a
motion control method using the muscle synergies was examined.
For a two-joint, six-muscle system, muscle synergy signals corresponding to the equilibrium point
position in the task coordinate system were generated, and the equilibrium point position generated
by muscle synergies was compared with the target equilibrium point position. Motion control
experiments were performed using the generated muscle synergy signals as an approximate Jacobian
matrix. The results showed that the control system is more stable than a traditional feedback
control system using a Jacobian matrix in a system with a large time delay, such as a human.
Furthermore, basic research was conducted toward the developmental acquisition of muscle synergies
and their extension to a multi-degree-of-freedom system such as a human arm.
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