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Design and analysis of infrared imaging system for
cloud meteorological observation
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Abstract: For cloud meteorological observation,the infrared bands of goal, cloud, and background are
analyzed and the work band (8~14 ym)of an infrared imaging system for cloud meteorological obser-
vation and the main technical parameters such as the angle of field of view,the focal length for infrared
imaging system are determined. On the basis of Uncool Infrared Focal Plane Array (UFPA) detector,
the optics, structure and the circuit of the infrared imaging system for cloud meteorological observa-
tion are designed. The results of optical system design are analyzed in detail. Then,an adaptive Non-
uniformity Correction (NUC) system for infrared images and a focusing mechanism on temperature
are designed,so that the infrared imaging system can take clear images in the temperature range of
—35 C~-+50 C. After the adjustment, the remaining non-uniformity is less than 0. 2%. Experi-
mental results show that corrected images are better than original one, which means proposed imaging
system has a high imaging ability.
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Fig. 1 Sky luminance of spectral radiation
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Fig. 2 Dark cumulus luminance of spectral radiation
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Fig. 3 Ocean luminance of spectral radiation
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Fig. 9 Focusing mechanism on temperature
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Fig. 10 Block diagram of control system
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