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Improvement of radiation measurement precision for target
by using atmosphere-corrected coefficients
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Abstract: A method to improve the infrared radiation measurement precision of a target based on cor-
recting atmospheric transmittance by using an atmosphere-corrected coefficient was proposed. A
measuring model of infrared radiation characteristics for the target was established, and the measuring
method of the infrared radiation characteristics for the target was given. The method defines the ratio
between the really-measured atmospheric transmittance at a short distance and the calculated one by u-
sing MODTRAN as an atmosphere-corrected coefficient. Then, it obtains the enhanced atmosphere-
corrected coefficient according to the different quantitative relationships between the short distance

and other distance. Finally, it uses the enhanced atmosphere-corrected coefficient to correct the long
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distance atmospheric transmittance and to invert the radiation of the target, so that to obtain the radi-
ation characteristics of the target. A middle wavelength infrared camera was calibrated and the meas-
uring experiment of the infrared radiation characteristics for the target was carried out by the middle
wavelength infrared camera and a black body. The results show that the radiation measurement preci-
sion obtained by using MODTRAN is about 20% and that obtained by the proposed method is about
8%. It demonstrates that the radiation measurement precision has improved greatly as comparing with
that of the conventional method.

Key words: atmosphere-corrected coefficient; atmospheric transmittance; infrared camera; infrared ra-

diation measurement; measurement precision
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Fig. 1 Result of radiation calibration of medium wave
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Tab. 3 Radiance values of black body measured by R, 2 3728><6(8; 63% i820 274) =0.685. (12)
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Fig. 2 Image of black body captured by mid-wave in- MODTRAN
frared camera at 200 m o
4 MODTRAN
Tab. 4 Corrected atmosphere transmittances based on eqution (8) and atmosphere transmittance calculated
by MODTRAN at different distances
MODTRAN MODTRAN
/m Lg, /(W em™®«sr ) ®,, Cu ",y
391 0.129 0.715 0. 884 0.632
810 0. 160 0. 667 0. 875 0. 584
391 m MODTRAN
810 m , s 3
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Tab.5 Results of radiation inversion using atmosphere transmittances calculated by MODTRAN
MODTRAN 7 ,
/m /°C TRy, (Wem ?esr ) (Wem ?esr ) /%
45 6 194 2.274 2.042 10. 2
391 50 6 726 0.715 2.671 2.356 11.8
60 8 067 3.633 3. 146 13.4
45 5761 2.274 1. 869 17.8
810 50 6 257 0.667 2.671 2.182 18.3
60 7 454 3.633 2.939 19.1
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Fig. 3 Image of black body captured by mid-wave in-
frared camera at a long distance
6
Tab. 6 Results of radiation inversion based on corrected atmosphere transmittances at long distance
/ /
/m /°C TRy, (Wem ?esrt) (Wem 2 esr ) /%
45 6 194 2.274 2. 310 1.6
391 50 6 726 0.632 2.671 2.665 0.2
60 8 067 3.633 3.559 2.0
45 5761 2.274 2.134 6.1
810 50 6 257 0.584 2.671 2.492 6.7
60 7 454 3.633 3. 356 7.6
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