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Improvement of wide dynamic infrared radiation measurement

accuracy based on dual correction
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Abstract: With the appearance of hypersonic weapon, it is a coming tendency to measure radiation in wide
dynamic range from low temperature to high temperature. At present, the research of wide dynamic range
radiometric measurement is relatively few. In this paper, a dual correction of collimators and attenuators method
was proposed for wide dynamic radiation measurement to further improve the accuracy of high temperature
infrared radiation measurement. The experiment was carried out based on the mid-wave infrared radiation
measurement system of 600 mm aperture. The radiation measurement results with attenuators 2%, 10% and 20%
were corrected, and the original measurement accuracy was increased by 3.31%, 3.27%, 1.60% respectively. It is
proved that the correction method can effectively improve the accuracy of radiation measurement, which has
certain engineering practice significance.
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Fig.1 Principle of energy transfer in radiation calibration
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Fig.2 Schematic diagram of collimator calibration principle
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Fig.3 Basic principle of infrared radiation characteristic measurement
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Tab.1 Parameters of infrared system

Parameters Value
Band/pum 3-5
Depth/bit 14

Pixel size/um? 15 x15

Pixel number 640%512
Focal length/mm 1200

Aperture/mm 600
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Fig.4 Radiation calibration results
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Tab.2 Calibration equations of different grades

Transmissivity Calibration equation

100% G=333.740 6xL(T)+1 071.849
50% G=163.873 1xL(T)+1 090.452 4
20% G=64.238 8xL(T)+1 127.514 2
10% G=41.309 4xL(T)+1 140.888 5
2% G=10.269 8xL(T)+1 326.024 8
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Fig.5 Radiation calibration data at different attenuation ratios
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Tab.5 Comparison of radiometric data

Ideal transmissivity

Ideal temperature/°C

Ideal radiance/W-m *-sr

~1

-1

Original radiance/W-m2-sr Revised radiance/W-m s

77.744 2 72.937 4
252.5445 247.573 1
618.075 7 607.692 3
Saturation Saturation
Saturation Saturation

78.777 6 75.772 1
2653343 245248 1
618.466 2 602.986 3
1028.563 0 949.088 1
Saturation Saturation

81.713 7 75.987 0
251.830 1 237.028 9
600.893 0 598.888 8
1195.2977 1168.8657

2 008.890 6 1998.229 2

4

200 72.852
300 252.867
20% 400 609.562
500 1173.579
600 1947.853
200 72.852
300 252.867
10% 400 609.562
500 1173.579
600 1947.853
200 72.852
300 252.867
2% 400 609.562
500 1173.579
600 1947.853
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