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Vignetting correction technology of images based
on degenerate model
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Abstract: Topic of the paper was to correct the vignetting of mosaic images based on reflector. The
generation mechanism of the vignetting phenomenon was analyzed through geometrical optics, and the
vignetting energy distribution model in the middle of the optical field was proposed. According to the
analysis result, a degenerate model which was calculated by the steepest descent method was proposed.
The parameters of Hesse matrix were deduced to solve the problem of irregular quadrics fitting, then to
correct the vignetting. The experiment result illuminates that the parameters of the degenerate model can
be estimated effectively, the image’s SNR after correction can be increased by 15 dB, and the vignetting
can be removed effectively. The method can work in real -time working mode, and has extensive
application value.
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Fig.2 Sketah map of the reflecting surface CCD’s vignetting
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Fig.3 Sketah map of the vignetting area’s light energy
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Fig.6 Sampling curve of image centre
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