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Abstract: The imaging performance and measurement accuracy of infrared radiation measurement systems
are seriously affected by the non-uniformity of the focal plane array. Therefore, the non-uniformity of the raw
infrared image needs to be corrected by the image processing algorithm. In order to further improve the Non-
Uniformity Correction (NUC) effect of cooled infrared detectors, an improved non-uniformity algorithm

based on calibration is proposed in this paper. The algorithm is based on the single-point calibration and the
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two-point calibration NUC methods, which not only retains the consistency advantage of the two-point calib-
ration NUC method in gain correction coefficient, but also combines the stability of the single-point calibra-
tion in the offset correction coefficient. The improved algorithm has a better correction effect. In order to
verify the correction effect of the improved algorithm, a cooled medium wave infrared detector with a size of
640 pixelx512 pixel is taken as the research object, and an infrared imaging system with a pupil diameter of
25 mm is used to verify the performance of the proposed algorithm. The experimental results show that un-
der the 1ms integral time, the single-point calibration method, the two-point calibration method and the im-
proved algorithm correct the image's non-uniformity to 1.783 3%, 0.2190% and 0.148 1%, respectively. And
under the 2 ms integral time,they correct the image's non-uniformity to 1.8257%, 2.2474% and 1.654 6%,
respectively. The improved algorithm further reduces the image's non-uniformity more effectively, so it's cor-

rection effect is better and the accuracy is higher.
Key words: infrared focal plane array; infrared detector; single-point calibration; two-point calibration; non-

uniformity correction
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Tab.1 Parameters of cooled infrared camera

Parameters Requirement
Materials HgCdTe
Spectral range 3.7 pm~4.8 pm
Aperture 2
Pixel size 15 pmx15 pm
Pixel depth 14
Resolution 640(H)*x512(V)
Operating temperature —40 °C~+60 °C

*2 HREKSH

Tab. 2 Parameters of area source blackbody

Parameters Requirement

Blackbody emitter size 100 mmx100 mm

Temp. range 0°C~125°C
Set point resolution 0.001 °C
Emissivity 0.98+0.02
Operating temp. head —20 °C~70 °C
Operating temp. controller 0°C~50°C

KA IR GRS R, anlEl 5 FoR, H B e
LLANR YR, 7 56 ARG, SCHIZLAMAL A 3l
34 4 A (i LR, 7R 2 BRI TR e R AAE
JEM 30 °C T+ 2 80 °C, £Ebf 10 °C RAE—IHEbr
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Tab.3 Results of NUC experiment

Non-uniformity/%

Integral time/ms Blackbody temperature/°C

Uncorrected Single-point NUC Two-point NUC Improved NUC

50 3.8453 1.0403 0.2437 0.1451

1 60 3.9253 1.8394 0.2427 0.1695
70 4.0417 2.4703 0.1704 0.1297

Average 3.9374 1.7833 0.2190 0.1481

50 3.8274 1.0697 1.7184 0.9707

2 60 3.9642 1.8963 2.3016 1.7212
70 4.0780 25112 2.7223 22718

Average 3.9565 1.8257 22474 1.6546
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