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Abstract: With the progress of long-wave infrared detector technology, space-based infrared remote sensing
satellite technology has developed rapidly by selecting Aerospace large array long-wave infrared detector. The
response of long-wave infrared detectors is strongly nonlinear, which leads to large correction errors in traditional
non-uniformity correction algorithms based on linear models, thereby affecting the effectiveness of the satellite in
orbit. Aiming at this problem, combing the statistical analysis results of a large number of laboratory data and
satellites in orbit data, a new long-wave infrared detector nonlinear response model was established, and an new

non-uniformity correction algorithm based on improved Gamma curve was proposed accordingly, which was in
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order to effectively overcome the influence of the strong nonlinear response of infrared detector on the correction
accuracy. Firstly, the nonlinear response model based on improved Gamma curve for infrared detector was
established, and the nonlinear compression mapping operation on the original image data was completed to
achieve linearization of the infrared detector response. Secondly, the linearization algorithm was used to
implement non-uniformity correction based on space-borne calibration technology. Meanwhile, the calibration
temperature point was dynamically updated according to the established model parameters. Finally, the actual
image after non-uniformity correction was restored by inverse nonlinear compression mapping. The experimental
result based on artificial blackbody and on orbit real infrared images show that the proposed algorithm can
effectively solve the influence of strong nonlinearity of infrared detector response on the correction accuracy, and

the visual effect and quantitative index of the corrected image are better than the traditional space-borne non-

uniformity correction algorithm.
Key words: long-wave infrared detectors;

correction;  dynamic Gamma curve;
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Tab.1 Performance parameters of artificial blackbody images non-uniformity corrected by different algorithms

Image after correction
Parameter Blackbody temperature/K Image before correction

Proposed algorithm Curve fitting based algorithm Multipoint correction algorithm

340 22.86% 0.41% 0.59% 1.27%
305 14.40% 0.33% 0.31% 0.93%
U 275 9.86% 0.38% 0.39% 0.77%
240 8.23% 0.49% 0.44% 1.46%
340 0.4800 0.0685 0.0739 0.0991
305 0.2851 0.0396 0.0411 0.0570
g 275 0.1843 0.0288 0.0251 0.0361
240 0.1687 0.0245 0.0260 0.0324
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Fig.5 (a) Semi-real infrared remote sensing image before correction; (b) Result for NUC of the proposed algorithm; (c) Result for NUC of curve fitting

based algorithm; (d) Result for NUC of multi-point correction algorithm
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Tab.2 Performance parameters of semi-real infrared remote sensing image non-uniformity corrected by different

algorithms

Parameter Image before correction

Image after correction

Proposed algorithm

Curve fitting based algorithm Multipoint correction algorithm

U, 13.69% 11.33% 11.62% 12.17%
0.1193 0.0847 0.0893 0.1028
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