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Dynamics modeling and control of horizontal
lower limbs rehabilitation robot

Sun Hongying, Zhang Lixun, Wang Lan
(College of Mechanical and Electrical Engineering, Harbin Engineering University, Harbin 150001)
Abstract
To realize the dynamic characteristics of lower limbs during rehabilitation training, the dynamic modeling and the
simulation research on horizontal lower limbs rehabilitation robots were done. Considering the robots use a mechanism to
pull lower limbs to assist the rehabilitation training of pelvis, knees and ankles, the authors took the lower limbs and the
link mechanism as a whole, and established the kinematics constraint equations and the dynamics equations using the
closed loop vector method and the Newton-Euler method. The controller was designed using the account moment method
based on the dynamics model, and the simulation of trajectory tracking control was done. The simulation result shows that

the control method is effective in rehabilitation training, which can provide training parameters for the therapists and the

patients instantly and provide a theoretical basis for establishing the effective rehabilitation training tactics .
Key words: horizontal lower limbs rehabilitative robot, dynamics modeling, Newton-Euler method, account moment

method, contrail tail
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