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Fixed pattern noise correction of CMOS image sensor

based on dark current
LI Qiang, JIN Long-xu”, LI Guo-ning

(Changchun Institute of Optics, Fine Mechanics and Physics
Chinese Academy of Sciences, Changchun 130033,China)

Abstract: In order to restrain the effect of CMOS image sensor fixed pattern noise (FPN) caused by
the gain mismatch of readout amplifier circuit, to improve the quality of imaging, a method of fixed
pattern noise correction based on the dark current is proposed in this paper. Compared with the tradi-
tional correction methods, this method has simple correction system, and the algorithm is easy to be
implemented. The images before and after correction were evaluated via the grayscale variance, and
the evaluation results show that in the background image formed by dark current, the grayscale vari-
ance of after corrected image reduced by 4 orders of magnitude compared with that before correction.
As for the CMOS image under uniform illumination condition, the grayscale variance of after
corrected image increased by 2 orders of magnitude compared with that before correction. The evalua-

tion results and related conclusions are useful for the future study of dark current background images
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and correlation correction methods.

Key words: dark current; CMOS image sensor; background image; fixed pattern noise
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Tab.1 Comparison between before and after correction of floor image

Integration time 0.5s 1ls 1.5 s
Before correction average 6.853 1 15.914 9 25.223 3
Before correction variance 5.412 6 X10°* 1.23X10°* 4,88X107*
After correction average 6.851 4 15.912 4 32.869 4
After correction variance 8.124 3X10°° 2.383 7X10°* 3.2X10°7
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Tab.2 Comparison between before and after correction under uniform lighting condition

Integration time 50 ps 100 ps
Primary color R G B R G B
Before correction average 97.250 9 114.269 8 116.701 1 212.176 1 249.306 9 254.611 3
Before correction variance 5.863 9 7.664 6 3.262 8 3.791 0 5.733 1 3.3597
After correction average 98.543 2 116.328 1 118.251 8 214.571 2 252.123 5 256.981 5
After correction variance 188.122 5 123.554 5 146.103 4 136.281 5 99.210 2 135.136 5
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