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Design of servo system for novel fast-steering mirror

Peng Shuping®?, Yu Hongjun®, Wang Weiguo?, Liu Tingxia', Zhou Ziyun*?

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to satisfy the high precision demand of photoelectric tracking system, a servo system
was designed for a novel fast-steering mirror in detail. Firstly, the mathematic model of fast-steering
mirror was established. A method of combination of velocity closed loop and position closed loop was
adopted for the servo system of fast-steering mirror, and the parameters of the position compensation and
the velocity compensation were designed. Secondly, the servo system was realized based on DSP. And
the constitution of the servo system was expatiated clearly. Thirdly, the two working modes and the
software working process of the servo system of fast-steering system were all described. Finally, the
fixing point experiment and the tracking experiment were finished to verify the performance of the servo
system of fast-steering system. Experimental results indicate that the response of the fast-steering servo
system is very fast, the stable error of which is less than 0.3” in the fixing point experiment. And the
mean square root of the tracking error of the fast-steering servo system is less than 7” in the tracking
experiment. The servo system for the novel fast-steering mirror can satisfy the system requirements of
high precision and fast response for the photoelectric tracking system.
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Fig.1 Mechanical structure of fast-steering mirror
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Tab.1 Capabilities of voice coil actuator

Maximum voltage/V 48 Continuous force/N 5

Size/mm 55x70x25 Constant of force/N-A™* 8
Total stroke/mm 10 Mover mass/kg 0.04
Maximum force/N 12 Stator mass/kg 0.27
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Fig.2 Principle of servo system of fast-steering mirror
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Fig.3 Mathematical model of the servo system of fast-steering mirror
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Fig.4 Bode diagram of the azimuth subsystem
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Fig.5 Bode diagram of the elevation subsystem
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Fig.7 Flowchart of the servo system of fast-steering mirror
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Fig.8 Picture of the novel fast-steering mirror
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Fig.9 Response of fixing point of azimuth subsystem
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