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Model predictive control for multi-motor position synchronization based on ESO
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Abstract: Aiming at the position synchronization control challenge in motor model predictive control (MPC) caused by

complex tracking trajectories, a predictive position synchronization control method based on the extended state
observer (ESO) for multi—axis motion systems is proposed to realize the simultaneous control of the positions of three
permanent magnet synchronous motors (PMSM). The MPC is designed, where contour error, tracking error, and
control increment are incorporated into the cost function. The optimal control law at the current moment is deter-
mined by judging the minimum value of the cost function. By designing the extended state observer (ESO), distur-
bances in the position loop are observed, and the observation results are applied to the current control law as
feedforward compensation to address the position synchronization control challenge when tracking complex tra-
jectories. A method for offline gain optimization is proposed to reduce the complexity of real —time computation.
The effectiveness of the proposed method is verified on the experimental platform of the multi-axis motion system.
The results show that, compared with the traditional control strategy, the tracking error of the strategy proposed
for the spatial helix motion trajectory is reduced from 1.78 mm to 0.56 mm, and the contour error is decreased from

1.13 mm to 0.67 mm. It exhibits excellent tracking performance under both dynamic and steady—state conditions.
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