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Radiance Calibration Based on Weighted Least Square Method
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Abstract; With the in-depth development of the infrared physics and infrared technology. the
measurement of target radiation characteristics is widely appreciated. And the infrared detec-
tor radiometric calibration is a fundamental work. This paper establish a radiometric calibra-
tion system, the absolute radiometric calibration of the 3~5 pm infrared focal plane arrays.
Firstly, give the radiometric calibration mathematical model, developed a calibration process
and the radiometric calibration experiment. As infrared standard source and the impact of en-
vironmental volatility, a weighted least squares radiation calibration optimization is pro-
posed. The radiation characteristic measurement experiment was carried out outside the
field. Results show that the inversion error of optimization method is better than 4%. The
accuracy of radiometric calibration was improved. And the results meet the actual needs of
the project.
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Fig. 1 Calibration for plane blackbody
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Table 1 Blackbody parameters
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Table 2 Calibration data
T/C b G
(Wem % esrh)
30 2.077 2672
35 2.476 2 840
40 2.935 3043
45 3.462 3275
50 4. 065 3 542
55 4. 750 3 861
60 5.526 4223
65 6.403 4626
70 7.389 5 050
75 8.494 5 563
80 9.729 6 125
85 11. 104 6 760
90 12. 630 7 475
95 14. 319 8 268
100 16. 184 9108
105 18. 236 9 991
110 20. 489 10 886
115 22.956 11 726
120 25.651 12 319
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Fig. 2 Distribution fitting curve of first calibration data
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Fig. 3  Fitting curve and prediction bounds before im-

provement
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Blackbody image
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Table 3 Result of observation
RS A TS T L/ Ak B {E/
R BARER Dy fH eIk B/ (Wem™2esrh) (Wem?«sr)
(Wem 2 esrh) CHXF R 25) CHA R 22)
40 2 744 2.9355 2.682 8(8.6%) 2.873 9(2.1%)
50 3107 4,064 7 3.773 2(7.2%) 3.940 8(3.0%)
60 3 604 5.526 3 5.266 2(4.7%) 5.401 3(2.3%)
75 4 637 8.494 2 8.369 2(1.5%) 8.437 1€0.7%)
85 5579 11.104 11.1990. 8%) 11.206€0. 9%)
95 6 733 14. 319 14.665(2.4%) 14.597(1.9%)
105 8 155 18. 236 18.937(3.8%) 18.776(2.9%)
115 9 817 22.956 23.930(4.2%) 23.660(3.1%)
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