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Three-point infrared radiometric calibration and correction
method using U-shaped blackbody

Xiu Jinli, Jin Weiqi, Liu Chongliang, Wang Xia

(Key Laboratory of Photoelectronic Imaging Technology and System, Ministry of Education of China, School of
Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Abstatct: Infrared focal plane array (IRFPA) is an important component of the thermal imaging system.
However, due to facts like technical limitations and material defects in production, the environmental
influence, and too long time operation, etc., the drift of the IRFPA response during their working is
unavoidable. It affects the image quality of the thermal imaging systems and has negative effects on the
precision of the thermal imaging equipments. Aiming to solve the problems of traditional radiation calibration
and correction methods, considering the nonlinear response of infrared detectors, and taking advantage of
the infrared imaging integral platform based on U-shape blackbody, a three-point infrared calibration and
correction technology was discussed. Furthermore, the previous tow-point calibration and correction
method was used for comparison. The experimental results show that during the temperature range of 25-
65 C, compared with the original calibration precision, the three-point calibration technology owns quite
an effective consequence with the biggest absolute error of 0.126 6 K and average error of -0.048 8 K.
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However, the method proposed does not have quite abvious difference with the tow-point method, so

generally the tow-point calibration and correction can adapt the normal radiometric calibration application.
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platform
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Fig.3 Real picture of the experimental platform
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Fig.4 Infrared radiometric calibration and correction sketch map
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Fig.5 Detectors’ response characteristic curves
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Fig.8 Comprehensive coefficient effects on the platform
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Tab.1 Radiometric calibration experimental results and precision comparison (Unit: °C)

Original calibration

Three-point correction Two-point correction

Group Actual temp/C
Test value Error Test value Error Test value Error
1 25.0000 28.7782 4.7782 24.9426 -0.0574 24.9395 -0.0605
2 30.0000 33.6361 3.6361 29.9852 -0.0148 29.9706 -0.0294
3 35.0000 37.7568 2.7568 34.9953 -0.0047 34.9727 -0.0273
4 40.0000 42.1088 2.1088 39.9894 -0.0106 39.9625 -0.0375
5 45.0000 46.6324 1.6324 44.9757 -0.0243 44,9474 -0.0526
6 50.0000 51.2764 1.2764 49.9572 -0.0428 49.9304 -0.0696
7 55.0000 56.0036 1.0036 54.9348 -0.0652 54.9123 -0.0877
8 60.0000 60.7891 0.7891 59.9076 -0.0924 59.8929 -0.1071
9 65.0000 65.6163 0.6163 64.8734 -0.1266 64.8712 -0.1288
Average error 2.0664 -0.0488 -0.0667
Maximum absolute error 4.7782 0.1266 0.1288
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