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Improved Non-uniformity Correction Method by Pixel-wise
Radiometric Self-calibration for Infrared Imaging
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Abstract: Eliminating non-uniformity is a persistent challenge for infrared imaging systems, especially when
the integration time varies. This paper describes a non-uniformity correction method with the ability to adapt
to arbitrary changes in integration time by correcting the infrared radiation flux map of the scene, which is
estimated by pixel-wise radiometric self-calibration. Multiple images of an extended blackbody, obtained
with different integration times and blackbody temperatures, were used to obtain the parameters of both the
correction model and radiometric calibration model. The correction effect of this method within a wide range

of integration times was verified by a high-resolution HgCdTe medium-wave infrared imager.
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Fig.1 The relationship between the output signal of a pixel and

the integration time under constant irradiance
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Table 1 NU statistics of the black body image before and after
process of the three methods

Method Mean NU Median NU Min NU Max NU
Un-corrected 6.041%  6.489% 3.025% 8.583%
Two-point  1.562%  1.081% 0.088% 6.024%
Ochs 0.133%  0.128% 0.073% 0.281%
Proposed 0.101%  0.098% 0.050% 0.205%
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(c) Two-point @12ms
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(i) Proposed @12ms
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Table 2 Roughness p of the scene images before and after the

process of the three method

Integration
Un-corrected Two-point  Ochs Proposed

Time/ms

4 0.11816 0.01032 0.00924 0.00904

9 0.07297 0.00998 0.00900 0.00890

12 0.06285 0.00989 0.00888 0.00876
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