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Dynamics analysis and experimental research on a walking
assistance mechanism for walking assistance robots

Zhang Lixun, Bai Dapeng, Yi Lei
(College of Mechanical and Electrical Engineering, Harbin Engineering University, Harbin 150001 )
Abstract

To help the patients with lower limb dysfunction achieve normal walking function, a new walking assistance
mechanism with a double-crank rocker was designed for walking assistance robots. The new mechanism uses only
one actuator to achieve its motion control, and it can control the coordinated motion of thighs and shanks. Based on
the mechanical analysis of the mechanism, a dynamic model of the mechanism was established using the simultane-
ous constraint method. The kinematics simulation and the dynamics simulation of the mechanism were conducted,
and based on them, the turning angles of lower limb joints, the moving trajectories of lower limbs and the desired
driving torque during one gait cycle were all obtained, providing the basis for mechanical design and optimization
design of control system actuators. The walking training experiment research was finished using the physical proto-
type. The simulation analysis and experimental results show that with the help of the new walking assistance mecha-
nism, the movement of patients’ legs conforms to normal walking gait characteristic curves. The mechanism can re-
alize correct trajectory and continuous gait.

Key words: walking assistance robot, dynamics, rehabilitation training, dynamics analysis
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