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Abstract: As the existing radiation calibration for a shortwave infrared system with large aperture
needs a huge infrared collimator and has poor motility and cost much, this paper proposes a new cali-
bration method based on the amendment of inner and outer calibrations. This method sets a middle-
high temperature cavity blackbody in the infrared system. By switching a mirror, it introduces the
blackbody radiation into the infrared system to implement the inner calibration on parts of system at
the middle-high temperature range. Then it uses a huge area blackbody to implement the outer cali-
bration on the whole system at middle temperature range. The inner and outer calibration data at the
common temperature range are picked up to calculate the amendatory coefficient in whole system. Fi-

nally, the radiation calibration data for whole system at the middle-high temperature range are cap-
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tured by amending the inner calibration data. With this method, an ®400 mm infrared system is cali-
brated, and the luminance error and temperature error are inverted based on the calibration results.
The results show that the maximal luminance error is 1. 67% and the maximal temperature error is
1.02 C. The results indicate that the proposed method is precise and effective for the radiation cali-
bration of shortwave infrared systems with large apertures.

Key words: infrared measuring system; shortwave infrared; radiation calibration; inner calibration;

outer calibration; radiation inversion
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Fig. 1 Scheme of radiation calibration using infrared

collimator
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Fig. 2 Scheme of amending between inner and outer

calibrations
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Fig. 3 Flow chart of radiation calibration based on

amendent of inner and outer calibrations for

infrared system
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Tab.1 Results for calculation of outer calibration parameters
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Outer calibration results at 100% transmissivity
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Tab. 2 Results for calculation of inner calibration parameters
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0.1 100:10:290 y=437.833 1a+1 828,629 4

100% 0.74 100:10:210 y=2 696.996+1 948. 923 8
4 100:10:150 y=1 4673.474 32+2 481.548 6

0.1 130:10:370  y=104.142 611 856. 458

20% 0.74 120:10:270 y=644.521 62+1 951. 744 3
4 120:10:190 y=3 509.723 3a+2 534.754 9

0.1 170:10:490 y=23.182 6x+1 877.977 2

5% 0.74 160:10:350 y=154.078 8x+1 956.750 5

4 150:10:260 y=819.658 3212 628.462 9
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Tab. 4 Radiation calibration results of whole system
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