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Design of control system for fast steering mirror of infrared

detector based on satellite
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Abstract: Imaging motion compensation is one of the key technologies to improve the imaging quality in
infrared detector based on the satellite. The control system of the fast steering mirrors was proposed to
compensate the imaging motion respectively in the pitching direction and azimuth direction, considering
the optical system and the working mode for the infrared detector based on the satellite. Firstly, the
principle of infrared remote sensing and imaging motion were introduced. Secondly, the design features
and components of optical system of the infrared detector were analyzed in detail. Thirdly, the causes of
imaging motion in the infrared detector on orbit was analyzed, and the imaging motion value both in the
pitching direction and azimuth direction was calculated according to the optical system and imaging
working mode. Finally, the scheme of image motion compensation was proposed and the hardware system
was designed in detail. The calculated result shows that the range of movement and acceleration of the
image motion compensation can meet the precision requirements for infrared detector.
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°© Parameters Values
Wavelength/pum 3-5
’ GSD(ground sample distance)/m 15
- F# 4
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o
Focus length/mm 896
b
Pixel size/pm? 2424
b
[6-8] Pixel number of detector 640x512
b b
X Orbital altitude/km 560
b
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Fig.1 Diagram of middle infrared detector light path
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Fig.3 Diagram of the fast steering mirror structure
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Fig.4 Block diagram of control system of the fast steering mirror of image motion compensation system
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Fig.5 Hardware composition diagram of image moving compensation system
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