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Autofocusing method with automatic calibration for aerial camera
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(1. Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130031,China;
2. Graduate University of Chinese Academy of Sciences,Beijing 100039, China)

Abstract: For the defocusing phenomenon caused by the changes of temperature, pressure and other
environment parameters in optical system for a aerial camera in the air, an autofocusing method with
automatic calibration was introduced, and the relationships of grating constant, the whiskbroom veloc-
ity of reflector and the response time of received component were analyzed, The effect of the position
of grating direction on focal plane and the difference of light-house performance on calibration preci-
sion was researched. Experimental results indicate that the focal plane position tested by proposed au-
tofocusing method is close to that tested by other automatic calibration methods in lab, the error is less
than 1/3 half focal depth(0. 05 mm). A vivid image has been acquired in dynamic imaging test,which
shows proposed method can be used in autofocusing for various aerial cameras with scanning mirror.
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Fig.1 Grating for autofocusing
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Fig. 2 Principle of autofocusing with automatic cali-
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Fig. 3 Modulated signal in focus superposition
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Fig. 4 Modulated signal in defocusing
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Fig.5 Modulated signal oscillogram with automatic

calibration method
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Fig. 6 Process of autofocusing
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Fig. 7 Grating position 1
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Fig. 8 Grating position 2
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Fig. 9 Position of grating relative to optics
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Fig. 10 Image of dynamic imaging
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