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Thumb mechanism of humanoid prosthetic hand with
torque/position perception

WANG Wei', JIANG Li', WANG Xin-ging' , LIU Yi-wei', LIU Hong'’

(1. State Key Laboratory of Robotics and System, Harbin Institute of Technology, Harbin 150086, China,kingwei82@ 163. com;
2. Institute of Robotics and System Dynamics, German Aerospace Center (DLR), Munich 82230, Germany)

Abstract; To make the prosthetic hand move faster with less vibration and smaller than adult thumb, a prosthet-
ic thumb has been designed on the basis of underacutuated mechanism. To make the hand more intelligentized,
torque and position perception devices have been integrated. The thumb consists of three joints and is actuated
by one motor. And the motor, gearhead and bevel device are all embedded in palm. Planar four-bar linkage and
spatial four-bar linkage are adopted between metacarpal and proximal phalanx to make the appearance and track
more humanoid. It is verified from experiment that the thumb has faster grasping speed without vibration at the
beginning and end of grasping. It is more humanoid when grasping and can accomplish the prehension by subter-
minal opposition, tridigital grip, cylindrical palmar prehension. and can meet the basic life needs of the handi-
capped.
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