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Workspace analysis and kinematics study of
a wire-driven rehabilitative robot

Zhang Lixun, Liu Pan, Wang Keyi, Zhang Jinyu
(College of Mechanical and Electrical Engineering, Harbin Engineering University, Harbin 150001)
Abstract

A wire-driven 3DOF parallel rehabilitative robot was designed with the aim of realizing coordination and control of
the trainer pelvis movement during the course of rehabilitative training. Based on the idea of force/position hybrid con-
trol, an analytical method of controllable workspace based on the principle of vector closure and the condition of given
force or moment was presented. The kinematics equations were established by the influence coefficients so that the map-
ping relations between pelvis-motion and wire-motion could be obtained. Pelvis’ trajectory in walking was simulated and
analyzed by Matlab/Simulink. The results show that the workspace analytical method can directly judge whether the ma-
chine parameters of wire-driven parallel robots would meet the design requirements or not and that the values of velocity
and acceleration of the wires are of the same order of magnitude as that of the end-effectors.

Key words: wire-driven, rehabilitative robot, controllable workspace, kinematics
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