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Abstract: Several different integral times at multiple temperatures added by the attenuators are often
required for the wide dynamic range infrared radiometric systems. It’ s not only inefficient, time-
consuming and costly, but also affects real-time and mobility when used for the missions. Based on the
calibration model considered integral time, the high-speed calibration algorithm was proposed for wide
dynamic range and random integral time. The algorithm can obtain calibration equation for wide dynamic
range and random integral time mainly by only turning one temperature point and one integral time point.
The verifying experiments were performed by the @400 mm infrared radiometric systems, for purpose of

the accuracy of calibrations and measurements by the algorithm mentioned above. Experimental results
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show that the high-speed calibration algorithm compared with the direct calibration results maximum error

is 2.75%, the maximum error radiant measurement is 11.69% and the maximum error compared to the

conventional radiant measurement result is not more than 1.52% . The high-speed calibration algorithm

can improve the efficiency of radiometric calibration, shorten the calibration time and achieve the

equation of calibration at random time on the premise of the accuracy of consequences. The entire

process of mission is real-time, simple operation, high reliability, easy to implement and suitable for the

measurement requirements to infrared radiometric system, that can be directly applied to the target range

of infrared radiometric missions.
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Fig.1 Calibration of collimator algorithm
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Fig.2 Schematic of ground based of infrared radiometric system
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Fig.3 Schematic of the near extended source calibration
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Fig.4 Relationship between integration time and gray value
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Fig.5 Relationship between radiance and output gray value
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Fig.6 Flow chart of high-speed calibration
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Fig.7 Shows the site of the radiometric calibration
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Fig.8 Results of non-uniformity correction at 2.5 ms and 5.5 ms
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Fig.10 Mid-wave infrared image at 500 m
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Tab.2 Measurement results of mid-wave infrared radiation

Blackbody Tradition measure High-speed .
Integral time/ms Blackbody cadiance radiance mefisure Error.of fast Relatlve. error of
temperature/ C SWem2e sr-! /W2 sr-! radlaflce 7 radiance radiance
/Wem™=2-sr!

40 1.996 4 2.1850 2.163 9 8.39% —-0.96%

50 2.7670 2.968 7 2.9409 6.28% —-0.93%

60 3.762 4 4.008 3 3.9714 5.55% -0.92%

20 70 5.0273 5.543 3 5.493 3 9.27% —-0.90%
80 6.6107 7.353 3 7.28717 10.24% —-0.89%

90 8.5658 9.401 5 9.3183 8.78% -0.88%

40 1.996 4 2.196 6 2.1677 8.58% -1.31%

50 2.7670 3.076 1 3.0329 9.61% -1.40%

60 3.7624 4.0773 4.0179 6.79% -1.45%

5o 70 5.0273 5.5155 5.4329 8.07% -1.49%
80 6.6107 7.3793 7.266 5 9.92% -1.52%

90 8.5658 9.560 5 9.4124 9.88% -0.15%

40 1.996 4 2.2353 2.2297 11.69% 0.25%

50 2.7670 3.0179 3.0103 8.79% -0.25%

60 3.7624 4.062 8 4.0526 7.71% -0.25%

o 70 5.0273 5.4112 5.3977 7.37% -0.24%
80 6.6107 7.2119 7.1939 8.82% -0.24%

90 8.5658 9.5183 9.494 6 10.84% —-0.24%
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