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Rehabilitation Robot Compliance Interaction Control With

Successive Approximation Vector Field
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Abstract In order to realize active compliant interaction for rehabilitation robots, we propose a control model based on a
successive approximation method of vector field. A system in the vector field with successive approximation is designed to
output the desired trajectory of each robot joint. The amplitude, frequency and phase of the output can synchronize with
the torque, surface electromyogram and electroencephalogram information of the input signal; the activity of compliant
interaction can be changed by adjusting a forgetting factor in the system. Based on a self-designed wearing type lower limb
rehabilitation robot prototype, a compliance assistant experiment is presented by adopting the proposed control model.
The components of the joint torque for the robot are analyzed using the fast Fourier transformation (FFT) spectrum
analysis method, and gravity compensation for the rehabilitation robot joints is realized for real-time control by using
parameter identification based least square method. Experiment results indicate that the control method is effective for
the compliant interaction between rehabilitation robot and human.
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