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Abstract: The ground-based infrared theodolite is one of the most important means of measuring infrared data
of military and scientific targets in space. With the rapid development of modern weapons technology in
stealth, the measurement of surface target is becoming more and more important and the radiation brightness is
a key indicator of surface type infrared combat. Therefore, it is of great significance to study area analysis
method and radiance calculation method to test the stealth performance of the aviation target and to develop

surface type infrared false target. In this paper, a simple and reliable method for extracting surface targets is
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proposed. By this method, radiation measurement is performed on a 600 mm aperture infrared theodolite. The

measured data is compared with the standard brightness value after atmospheric correction. The experimental

results show that the maximum error of the radiance inversion is 11.38% and the root mean square error is

7.36% . The experimental results show the effectiveness and reliability of the measurement method.

Key words: infrared radiation measurement system;radiation calibration ; surface type target; temperature in-

version
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Fig. 1 Schematic of the collimator calibration
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Fig.2  Calibration schematic of uniform large surface

source blackbody
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Tab.1 Error of calibration detection

MARIE/C 2000 ps iR%E/% 3000 ps R/ %
25 ~2.06 -2.01
35 0.83 0.83
45 1.90 1.88
55 1.36 1.37
65 0.66 0.67
75 ~0.31 -0.35
85 ~1.04 ~1.08
95 ~1.85 ~1.88
Py AR s 1.38 1.39
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Tab.2 Measurement results of surface target

BUMMI/ws  WRIE/C RRMERRTSEEE (W m s MRS (W o m T s DR/ %
2000 50 3.084 6 3.3352 8.12
60 4.161 5 4.6350 11.38
70 5.5209 5.969 9 8.13
80 7.212 4 7.506 5 4.08
90 9.289 8 9.344 4 0.59
100 11.810 4 11.372°5 -3.71
110 14.835 1 14.223 4 -4.12
3000 50 3.084 6 3.095 8 0.36
60 4.161 5 4.352 6 4.59
70 5.5209 5.824 2 5.49
80 7.212 4 7.277 4 0.90
90 9.289 8 9.132 4 -1.69
100 11.810 4 11.142 3 -5.66
110 14.835 1 13.636 1 -8.08
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