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Non-uniformity calibration and correction of
reflector-based mosaic CCD camera
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Abstract: According to the radiometric calibration experiments in laboratory, the reflector-based mo-
saic CCD camera’s image non-uniformity caused by vignetting phenomenon was corrected. Firstly,
the image un-uniformity reasons of reflector-based mosaic CCD camera are analyzed, and the irradiance
deviation received by different CCD pixels in focal plane is the essential reason for images’ non-uni-
formity. Then, the CCD pixels’ irradiance responsivity calibration experiment and the whole
camera’s non-uniformity calibration experiment were carried out in the laboratory, and the relation-
ship between each pixel’s receiving irradiance and camera’s incident radiance was built. Lastly, a cor-
rection algorithm is put forward based on the above relationship to calculate CCD pixels’ correction
factors, and the correction factors were used to correct the vignetting image. The correct experiment

indicates that, within a certain range of incident radiance, the non-uniformity of original calibration
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images are above 16%, and after correction, the values decreased to 1% or less. Besides, the correc-

tion factors were used to correct the images of outdoor experiments and it works very well.

Key words: reflector - based mosaic camera; radiometric calibration; non - uniformity correction;

vignetting
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Fig. 1  Typical mode of reflector - based mosaic CCD

camera
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Tab.1 Responsivity of single CCD

CCDh1  CCDz  CCD3  CCDA4

Average of pixels’
Responsivity/ 7 415.1 7 411.7 7 435.4 7 425.5

DN/(W «m *)

PRNU/ % 0.24 0.39 0. 26 0. 42
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Fig. 2 Radiometric calibration setup in lab
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Fig. 4 Real irradiance of each pixel at eight radiances
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Fig. 5 Radiance responsivity of each pixel
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Fig. 6 Images” DN before and after correction
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Original NU/% Correcting NU/ %

Incident radiance

L, 16. 43 0.93
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L 16. 68 0.63
L; 16.62 0.69
L 16. 33 0.95
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