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Control of fast-steering mirror driven by PWM
based on DOB and ZPETC

WANG Fu-chao, TIAN Da-peng , WANG Yu-tang
(Key Laboratory of Airborne Optical Imaging and Measurement, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Aiming at the control method for the high precision fast steering mirror PWM-drive servo system, the fast steering mirror control
method was researched, and a robust control strategy based on the combination of disturbance observer (DOB) with the zero phase error
tracking controller(ZPETC) was proposed. The dynamic models of fast steering mirror were established through system identification experi-
ments. The dynamic performance of fast steering mirror system were tested by semi-physical simulation test platform, the experimental meas-
ure data and bode diagram of the control system were provided. The results indicate that the control method based on DOB and ZPETC re-
duces the influences of the uncertainties, such as parameters perturbation, external load disturbances and mechanical nonlinearity. It en-
hances the robust performance of the controlled system, and the influence of imbalance torque is restrained, the proposed control algorithm
reached more than 150 Hz bandwidth. The servo system for the fast-steering mirror can satisfy the system requirements of high precision and
fast response for the photoelectric tracking system, and the test results with new algorithm has an obviously improvement on the performance
and has high application value in practical engineer.
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