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Application of non-uniformity correction to stray
radiation suppression of infrared optical system
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Abstract: The residual stray radiation may cause image abnormality after suppressing the stray radia-
tion by optical and mechanical design in infrared optical system, such as narcissus variation in the sys-
tem caused from lens movement during zooming. To minimize the effects, a direct and fast method for
suppressing the narcissus variation by two -point non-uniformity correction is proposed. As an exam-
ple, the stray radiation analysis and suppression of an infrared zoom optical system are presented. Ex-
periments show that non-uniformity of IR picture is reduced from 0. 066 % to 0.027% and the shading
effects are removed by two-point temperature correction successfully. The result confirms that pro-
posed method can improve image abnormality caused by residual stray radiation.
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Fig. 1 Diagram of two point non-uniformity correction
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Fig. 2  Structure for infrared optically compensated

zoom system
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(a) Total irradiance map for reverse flux FPA at F=20 mm
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(b) Total irradiance map for reverse flux FPA at F=80 mm
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Fig. 3 Overlay distributions of narcissuses induced by all lens surfaces at F=20 mm,80 mm and 320 mm
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Tab.1 Parameters of total irradiance for reverse flux FPA at F=20 mm,80 mm and 320 mm
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(W/m*) (W/m*) (W/m*) (W) (W/m*)
F=20 mm 1.60X 107" 0.005 2 0.002 8 4.05X1077 10
F=80 mm 2.72X10 " 0.006 6 0.003 2 4.70X10°7 10
F=320 mm 2.34X10°" 0.007 5 0.003 9 5.78 X107 10
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Tab. 2 Surfaces of lens with the most noticeable narcissuses at F=20 mm,80 mm and 320 mm

: A o AeRENE

RATE LR GG BHORE L R ROk

F=20 mm N[ EFm BHEME 10 —1.99 20.92 —0.24 1. 00 —1.06
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Fig. 4 Infrared pictures after two-point correction at F=80 mm,320 mm
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Tab.3 UN before and after two-point correction at F=80 mm and 320 mm
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W IE A B
F=20mm F=80mm F=320mm F=20mm F=80mm F=320 mm

F=80 mm  0.052% 0.075% 0.066% 0.02% 0.042% 0.034%

F=320 mm  0.052% 0.075% 0.066% 0.013% 0.036% 0.027%
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