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Control and simulation of a wire-driven rehabil itative r obot

ZHANGLi-xun, WANG Keyi, XU Sheng-lin
(College of Mechanical and Electrical Engineering, Harbin Engineering University , Harbin 150001, China)

Abgtract :Rehabilitative robotsfunctionin atypical mar-machine cooperation system. Inthis system, robot
and patient must occupy the same space, making compliance and saf ety essential requirements. Snce wire
driven systems have such characteristics as good compliance, light weight , and without rigid hitting or
striking with patients, they are well suited for driving rehabilitative robots. However , wires can only pro-
vide tensleforce, 0 they must have an opposng driving system to regulate motion. Force control is re-
quired in a wire podtion servo system to ensure it demands appropriate effort from the patient and main-
tains the patient in the correct position. A wire position servo system was designed for control of the mo-
tion of a human’ s pelvis. Proportional and integral (PI) and proportional and derivative (PD) controllers
were designed with Ssotool in Matlab. Finally, interaction between tenson and position was s mulated
and analyzed , proving that wire-driven modes can effectively control pelvic motion. This method can also
be applied and extended to control other wire-driven modes.
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