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Precision Analysis and Experiment of Focusing Mechanism of Space
Hyperspectral Camera

WANG Kai"? XU Minglin' XIE Peng' XU Zhen' TAO Shuping'
(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033;
2. University of Chinese Academy of Sciences, Beijing 100049)

Abstract: For meeting the features and requirements of space hyperspectral camera, the image surface movable focusing mechanism
is designed, the motion displacement is in the range of +3 mm, correcting deviated focal plane, and meeting the imaging quality
requirements of hyperspectral camera. The working principle of the focusing mechanism is introduced, and the transmission curve
and positioning accuracy are theoretically analyzed; Dynamic model of the focusing mechanism is established and the finite element
analysis is performed. The relationship test method of code value and displacement of CMOS target plane is discussed in detail, and
obtain the reliable focusing formula. The dynamic experiments show that the first-order natural frequency of the focusing mechanism
is 182.7 Hz, which can effectively avoid the resonance phenomenon, the acceleration response is reasonable, and has good strength
and stiffness; Before and after the dynamic experiments, the closed-loop accuracy tests are performed on the focusing mechanism, and
the positioning accuracy is better than =6 pm, therefore the focusing mechanism has good stability, which satisfies the =10 um design
index and verifies the effectiveness of focusing formula and closed-loop control programs. At present, this set of focusing mechanism
has been successfully on-orbit operation, and the indicators are in good condition, which satisfies the imaging quality requirements of
hyperspectral camera.

Key words: hyperspectral camera; focusing mechanism; precision analysis; CMOS target plane; dynamics
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