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ABSTRACT : Aiming at the application of tracking the unknown surface when the robot’s end—effector contact the un-
known surface, a robot impedance control algorithm based on gradient iteration is proposed. Firstly, the impedance
control model of the robot end effector in contact with the unknown surface was established, and the model was sim-
plified to a new impedance model with varying damping coefficients.Secondly, we set the loss function related to posi-
tion and force error as a measure of the surface tracking and prediction effect.Finally, the damping coefficient was op-
timized by the iterative method based on gradient ascent, and the optimal damping coefficient was found within the al-
lowable range of force error and position error.The simulation experiment conducted by Matlab proves that after 10 it-
erations, the loss of the surface tracking and prediction process gradually decreases, the tracking position error gradu-
ally decreases, the tracking force gradually approaches the ideal force, and the force error and position error show a
trend of convergence.The set error range requirements are met, which proves the effectiveness of the algorithm for sur-
face tracking and prediction applications, and achieves the ideal goal.
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