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Development of a hardwired synergy robot hand based on the human hand synergy
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The objective of this study was to develop a robotic hand that can realize
various hand motions with a small number of actuators, based on a mechanical representation of the
hand synergy, which is the basis of human hand motions. As a result of developing a wire traction
and underactuated robot hand, it was found that stable grasping of an object and intelligent hand
control are difficult with the underactuated form. In order to improve the grasping ability of the
robot hand, we developed a soft finger that mimics the human body structure. Experimental results
showed that the asymmetry shape of the distal phalanx and the interaction between the hard
fingernail and the soft finger pulp improved the precision grasping ability. We also developed an
unlimited rotary wire winding mechanism that can exert high traction force by pressing the wire
against a narrow shaft with a drum.
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