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Infrared radiation measurement based on real-time correction

YANG CiYin'  ZHANG JianPing' CAO Li-Hua'’
(1. Changchun TInstitute of Optics Fine Mechanics and Physics Changchun 130033 China;
2. Changchun University of Science and Technology Changchun 130022 China)

Abstract: Infrared radiation measurement is one of the important ways for target signature acquirement and target recogni—
tion wherein atmospheric correction is a requisite step for obtaining the real radiation of the target. In the conventional ra—
diation measurement method it is necessary to measure atmosphere parameters by using atmosphere observation devices
and calculate the atmospheric transmittance and the air path radiance from these parameters by using a atmospheric radia—
tion transport calculation software. The uncertainty in the atmospheric transmittance obtained by the conventional method is
about 10 ~20% and the target radiation inversion precision is about 12 ~23% . To improve the radiation inversion preci—
sion a novel radiation measurement method based on real-time correction was presented which measured the atmospheric
transmittance with high precision by using a reference blackbody near the target. Models for atmospheric transmittance cal-
culation and target radiation inversion were proposed. Analysis showed that the uncertainty in the atmospheric transmittance
obtained by the novel method is about 6 ~10.5% and the radiation inversion precision obtained by the novel method is
better than 3.5% . A radiation measurement was performed by using a MW infrared camera. Theresults showed that the ra—
diation inversion precision of the conventional method is 7.5 ~24.7% while that of the novel method is 0.1 ~3.4% . The
novel method has an important significance for improving the target radiation inversion precision.
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Fig.1 Method of radiation measurement based on real-time ra—
diation correction
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Fig. 3 Results of radiation calibration for the MW IR camera,
integrated time =2ms
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Fig.4 Measurement image of the blackbody at 55°C
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Fig. 5 Measurement image of the blackbody at 857C
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Table 1  Atmosphere transmittance 7, calculated from
measurement values of the blackbody at 55°C
and 85°C
a DN DN, Ly/Wem 2esr™! L, /Wem 2esr™! Ta
1466.9 9736 5520 7.284 3.122 0.69
2
Table 2 Radiances and temperatures of the blackbody cal-
culated from camera measurement values using
the proposed method
(C) (C) (Wem 2esr™!)  (Wem2esr™) (%)
4243 40 39.0 1.927 1.861 3.4
4588 45 4.1 2.274 2.202 3.2
4983 50 49.1 2.671 2.592 3.0
6080 60 60.4 3.633 3.675 1.2
6605 65 64.9 4.210 4.193 0.4
7262 70 69.9 4.856 4.842 0.3
8012 75 75.1 5.580 5.582 0.1
8819 80 79.9 6.387 6.379 0.2
10724 90 89.9 8.277 8.259 0.2
11835 95 94.9 9.375 9.356 0.2
12993 100 99.7 10.583 10.50 0.8
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