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Abstract

The wearable lower extremity exoskeleton walking aid robot is a kind of intelligent integrated de-
vice. It can assist the human body to perform human-like gait movement. The system needs a good
track tracking effect. To make the tracking accuracy and stability of the system better, a dynamic
model was established by Lagrangian method, and the RBF neural network adaptive sliding mode
control algorithm was studied and analyzed. Through MATLAB-Simulink simulation, the sliding
mode algorithm and RBF neural network adaptive sliding mode control algorithm are compared
and analyzed. Through simulation, the angle and speed control curves of the hip and knee joints
under the two algorithms are obtained. The torque curve is also obtained. On this basis, the posi-
tion tracking errors of the two algorithms are compared. Experimental results show that RBF
neural network adaptive sliding mode control can improve the chattering of sliding mode control,
and improve the control accuracy and anti-interference ability of the system.
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Figure 1. Simplified three-link model of the right mechanical structure of the lower exoskeleton robot
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Figure 2. MATLAB-Simulink simulation system of lower walking limb exoskeleton robot
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Figure 3. The position and velocity tracking curve of the right joint of the lower extremity exoskeleton robot based on slid-

ing mode control. (a) Knee joint; (b) Hip joint
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Figure 4. The position and velocity tracking curve of the right joint of the exoskeleton robot based on RBF neural network
adaptive sliding mode control. (a) Knee joint; (b) Hip joint
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Figure 5. Tracking error comparison curve of the right joint position of the lower exoskeleton robot. (a) Right knee joint (b)
Right hip joint
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Figure 6. The torque curve of the right joint of the exoskeleton robot based on sliding mode control
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Figure 7. Torque curve of right joint of lower limb exoskeleton robot based on RBF neural network adaptive sliding mode
control
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