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Abstract: The servo system of the radio telescope’s driving motor exhibits speed mis-
match during operation, which hampers the high-precision pointing and tracking control of
the telescope. As the aperture of the telescope increases and precision improves, this is-
sue becomes more severe, significantly impacting the high-precision control of pointing and
tracking for large-aperture radio telescopes. To mitigate speed deviations in the servo system
and enhance the pointing accuracy of the radio telescope, a robust motor synchronization
controller based on Model Predictive Control (MPC) is designed. To address external distur-
bances and unmodeled errors, Disturbance Observer (DOB) is designed based on the system’s
state-space model to estimate total disturbances. Additionally, Luenberger observer (LOB)
is designed to estimate the system’s states. Combining these observers with MPC, quadratic
cost function is designed to regulate the load angle and motor speed. This ensures motor
speed synchronization while maintaining tracking control effectiveness. Simulation and ex-
perimental results demonstrate that compared to conventional Proportion-Integration (PI)
controllers combined with Cross-coupled Structures (CS), MPC+DOB+LOB enhances the

servo system’s dynamic performance and synchronization capabilities.

Key words: radio telescope, synchronized control, model predictive control, disturbance

observer, luenberger observer
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