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Design and experiment of precision focusing mechanism of space

remote sensing camera with lightweight and miniaturization
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Abstract: Space remote sensing camera in the launch process and its in —orbit operation, due to
environment change of atmospheric pressure, temperature, mechanics, results in focal plane defocus. In
order to meet the requirements of imaging quality, the focal plane must be corrected before putting it into
use. For meeting the features and imaging quality requirements of lightweight and miniaturization space
camera, the focusing mechanism was designed, the motion displacement was in the range of +3 mm, and
the weight was only 3.25 kg. The self —locking property of the worm drive mechanism was used to
prevent the movement of focal plane in the external forces. Micro—precision linear rolling guideway was
selected to ensure the linearity accuracy of CMOS target plane. At the same time, photoelectric encoder

(16 bit) was used to real-time feedback the positioning information of target plane, forming a closed—
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loop control to ensure its positioning accuracy. And, the theoretical calculations, dynamic analysis and
experimental verification, accuracy testing and analysis, calibration test of focal plane were worked out.
Experimental results indicate that the first natural frequency of focusing mechanism is 182.7 Hz, it can
effectively avoid the resonance phenomenon. And the linearity accuracy of CMOS target plane is better
than 20", the positioning accuracy is better than +4.2 pm, meeting the focusing accuracy. Simultaneously,
calibration experiment of focal plane verifies the designed effectiveness of the focusing mechanism,
meeting the imaging quality of space remote sensing camera.

Key words: space camera; focusing mechanism; deviation of focal plane;  dynamics;
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Fig.3 Transmission schematic of focusing mechanism
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Fig.4 Finite element model of focusing mechanism
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Tab.3 First three—order modes of focusing mechanism
(1)
Order Frequency/Hz Vibration characteristics
153.24 Swing in Y direction
228.09 Swing in X direction
419.02 Swing in Z direction
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= 3.42+001
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Tab.4 Natural frequency of focusing mechanism

Direction Frequency/Hz
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Fig.9 Residual curve of displacement variation
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