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Abstract The suppression level of internal stray radiation is a key indicator to evaluate infrared imaging systems.
Being related to ambient temperature, the internal stray radiation must be measured at multiple ambient temperatures ,
and the measurement has such disadvantages as high cost, long duration and high demand for experimental setups. To
solve these problems, the effect of ambient temperature on internal stray radiation is studied by building a multi-
integral time calibration model, and a method is proposed to measure internal stray radiation of cooled infrared imaging
systems using ambient temperature. In this method, the influence of internal factors of the detector on the system
output is obtained by calibrating the cooled infrared detector. Combining the calibration results of the infrared imaging
system under a certain ambient temperature, the quantitative relation between internal stray radiation and ambient
temperature is resolved. Then the internal stray radiation can be calculated at arbitrary integration times and ambient
temperatures. The effectiveness of the proposed method is verified by radiometric calibration experiments.
Experimental results indicate that, with the proposed method, high-precision measurement of internal stray radiation in
cooled infrared imaging systems can be achieved.
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Fig. 1 Schematic of calibration with near-extended-source method
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Fig. 2 Schematic of internal stray radiation
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Fig. 3 Radiometric calibration of the detector
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Table 1 Measurement results and errors of two methods
Integration Ambient Standard value Calculated Standard value Calculated value Measurement
time /ms temperature /°C I aray /DN value h ..y /DN Dy /(10712 W) Dy /(10712 W) error /%
10 118.01 127.62 3.12 3.38 8.15
15 160.33 156.07 4.24 4.13 —2.66
20 191.40 189.60 5.07 5.02 —0.94
25 217.51 228.87 5.78 6.06 5.22
0.8 30 282.32 274.60 7.47 7.27 —2.73
35 327.73 327.58 8.68 8.67 —0.05
40 404.44 388.65 10.7 10.3 —3.91
45 490.44 458.69 13.0 12.1 —6.47
50 573.55 538.66 15.2 14.3 —6.08
10 160.65 159.53 3.40 3.38 —0.70
15 189.08 195.09 4.00 4.13 3.18
20 237.30 237.00 5.03 5.02 —0.13
25 291.33 286.08 6.17 6.06 —1.80
1.0 30 344.59 343.25 7.30 7.27 —0.39
35 415.78 409.48 8.80 8.67 —1.52
40 522.82 485.81 11.07 10.3 —7.08
45 611.60 573.36 12.95 12.1 —6.25
50 716.00 673.32 15.16 14.3 —5.96
10 241.12 239.29 3.40 3.38 —0.76
15 294.49 292.64 4.16 4.13 —0.63
20 345.41 355.50 4.88 5.02 2.93
25 427.74 429.12 6.04 6.06 0.32
1.5 30 518.30 514.87 7.32 7.27 —0.66
35 641.51 614.22 9.06 8.67 —4.25
40 786.69 728.72 11.1 10.3 —7.37
45 913.17 860.04 12.9 12.1 —5.82
50 1076.87 1009.98 15.2 14.3 —6.21
1 s , s
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Fig. 6 Internal stray radiation as a function of the radiance at the ambient temperature
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