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Integral time real-time adjust method based on radiation calibration
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Abstract: The integral time adjustment is the primary means to extend the dynamic range of the infrared radiation measur-
ing system. A real-time integral time adjustment method based on radiation calibration was put forward according to the ra-
diation dramatic changes for the re-entry high-speed target, tracking affection and image saturation when integral time is ad-
justed. Radiation calibration can get the response and the bias of different integral time; the target radiance and the back-
ground radiance at the entrance pupil can be calculated by the target information and the background information. Then,
the target’s and the background’s signal value on the other integral time can be computed by the target radiance and the
background radiance. The optimal integral time can be predicted by the tracking criterion. Experimental results show that
the method can accurately locate the optimal integral time, reduce the number of integral time adjustment in the measure-
ment process, and realize the target continuous tracking accuracy rate of 100% .

Key words: integral time, real-time adjust, radiation calibration, dynamic range, radiation characteristics measurement
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Fig. 1 The output images during integral time
adjustment
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Table 1 Tracking results during integral time adjustment

SRR ElIESR/e IR AR
1 2 99.8%
2 23 97.7%
3 360 63.1%
4 676 32.4%
5 893 10.7%
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Table 2 Tracking results in different interval

N i 3 7 TF % 4 5t TF] % 5 ot
R — v R
FREH EMR ERKE EWE BRI ER%
1 2 99.8% 0 100% 0 100%
2 12 98.8% 0 100% 0 100%
3 117 88.3% 0 100% 0 100%
4 246 75.4% 2 99.8% 0 100%
5 303 69.7% 4 99.6% 0 100%
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Fig.2  Schematic diagram of radiation cali-
bration
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Fig.3 Flow chart of integral time forecast
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Table 3 Calibration parameters different integral time

P B (ms)  WAREE Ay fRE DN ZHEmIRIKA
1 5 1786.29 5064.3 5100 ~ 14 700
2 3 1339.68 3900.3 4000 ~ 14 700
3 2 839.07 2890.7 3000 ~ 14 700
4 1 612.37 2426.8 2500 ~ 14 700
5 0.5 321.51 2006.4 2100 ~ 14 700
6 0.2 208.47 1906.2 2000 ~ 14 700
7 0.1 126.83 1857.3 1900 ~ 14 700

5 ms—0.5 ms(*E4A85.5 °C)

3 ms—0.2 ms(2&14100.2 °C)

2 ms—0.1 ms(ZE{&121.4 °C)
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Fig.5 Images when integral time changes
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Table 4 Related data when integral time automatically ad-
justs
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85.8°C  Sms 14703 6120 140.2% 0.5ms 3740 2196 70.3%
100.2C  3ms 14701 4807 205.8% 0.2 3320 2009 65.2%
12.4C 2ms 14705 3480 322.5% 0.1 3220 1955 64.7%
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