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Figure 1 Lower limb rehabilitation robot
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Figure 2 Adaptive control block diagram based on
myoelectric prediction model
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Figure 3 Linkage diagram of lower limb rehabilitation robot
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Table 1 DH parameters of lower limb rehabilitation robot
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Figure 4 Generate expected trajectory
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Figure 6 Signal preprocessing
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Figure 10 Muscle activation and sliding mode coefficient
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Adaptive Control Method of Lower Limb Exoskeleton Based on
Myoelectric Prediction Model

SUN Guoan'?, ZHAO Ming', ZHANG Tingfeng®, ZHANG Bi'

(1. State Key Laboratory of Robotics, Shenyang Institute of Automation, CAS, Shenyang 110016, China; 2. School of Electrical Engi-
neering, Liaoning University of Technology, Jinzhou 121000, China)

Abstract; In order to improve the adaptability of lower limb rehabilitation robot, such as its difficulty to respond to
the patient’s intention in real time, and to adapt to individual motion needs, in this study, an adaptive control
method of lower limb exoskeleton was proposed based on myoelectric prediction model. By collecting the surface
EMG signals of biceps femoris, rectus femoris and lateral femoris muscles, the EMG prediction model was construc-
ted to predict the expected motion trajectory of patients. Aiming at the uncertainties and model errors of the system,
an adaptive sliding mode controller was designed to dynamically adjust sliding mode parameters according to muscle
activation, so as to improve the tracking accuracy and compliance of the robot. The myoelectric model and sliding
mode controller were tested in an experiment with 5 healthy subjects. The results showed that the RMSE of the mod-
el was 7. 94 for the hip joint and 9. 31 for the knee joint, which could meet the need of trajectory generation. Com-
pared with the traditional PID control, the tracking accuracy of the adaptive sliding mode controller was improved
by 28% , which proved the effectiveness of the method.
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