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Function and Appearance Design of Wrist Rehabilitation Robot

ZHAO Yao-hong, XIA Hao, WANG Zi-qian, LI Rui-qin
(North University of China, Taiyuan 030051, China)

ABSTRACT: The wrist of human body is a joint that is easily damaged in activity. The work aims to design a parallel
wrist rehabilitation robot with a compact, safe and flexible structure for assisting the patient to perform the continuous and
standardized rehabilitation training of the wrist. According to the principle of rehabilitation medicine, the rotation range of
wrist joint was determined and a 3-RRP spherical parallel exoskeleton rehabilitation robot was designed. The rehabilita-
tion robot was simulated by virtual prototype. The workspace of rehabilitation robot was solved by MATLAB. According
to ergonomics, the safety design of robot appearance was carried out. The robot had three rotational degrees of freedom
and could realize the wrist palmar flexion/dorsi-extension motion, ulnar deviation/radial deviation motion, and rotational
motion with the arm. The simulation results showed that the robot could satisfy the requirements of wrist rehabilitation
training, and move stably. The workspace of the robot was a part of the spherical surface, and continuous without holes.
The shape, color and humanized scale design enabled patients to enjoy a good medical experience. The rehabilitation ef-
fect of wrist joint movement can be achieved by the robot. The research results lay a theoretical foundation for the indus-
trialized production of the wrist rehabilitation robot products.
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Fig.1 Kinematic modeling of the mechanism
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Fig.2 Curve of driving input parameter and variation of
the rotation angle of P around z axis
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Fig.3 Curve of driving input parameter and variation of
the rotation angle of P around x axis
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Fig.4 Curve of driving input parameter and variation of
the rotation angle of P around y axis
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Fig.5 Workspace of the wrist exoskeleton rehabilitation robot
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Fig.6 Wrist exoskeleton rehabilitation robot
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