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Development of a multi-DOF prosthesis based on human anatomy and clinical
application
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We aimed to develop a prosthetic hand with multiple degrees of freedom
that is similar in appearance to an actual hand in this study. Upper limb amputees perform most
tasks in daily life, such as interaction with objects.

We designed and fabricated an electric prosthetic hand with 4 DOFs for the thumb and 3 DOFs for
each of the other four fingers, based on anatomical musculoskeletal system of the human hand. Using
surface electromyograms, we showed an average motion discrimination rate of 90.8% for four types of
movements common in daily life (grip grasp, precision grasp, lateral grasp, and relaxation).
Recently, we succeeded in an 8-muscle electric prosthetic hand with multiple thumbs and index
fingers and performed viscoelastic control. Those results were published in international journals
and international academic conferences.
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