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Analysis of infrared detectability hypersonic vehicles under different background

YU Xiaojie' , ZHENG Yongchao' , GUO Chongling' , DONG Shikui® , YANG Xiao®
(1. Key Laboratory for Advanced Optical Remote Sensing Technology of Beijing, Beijing Institute of Space Mechanics & Electricity,
Beijing 100094, Chinaj; 2. School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to select optimal detection spectrum for infrared warning satellites, a method of determining the detection
spectrum based on the contrast between the target and background was adopted. In comprehensive consideration of the target,
background, direction of detection and detector parameters, radiation intensity under different conditions, different observation
angles and different wavelength ranges, various earth/atmospheric background radiation, the contrast between the HTV-2 aircraft
target and background were analyzed theoretically and simulated under different conditions. The results show that, for HTV-2 like
vehicles, at the observation of waist-level viewing, under the two conditions of 30km height, Ma =7 and 50km height, Ma =17,
the contrast between the target and background is larger in the range of 2. 65um to 2. 85um. The results are of great reference
value for the selection of spectrum in the detection of this kind of targets.
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Fig. 1 Relationship between atmospheric transmittance and wavelength at
various altitudes
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Fig.2 Infrared radiation of geo-atmospheric backgrounds
a—with and without cumulus in the ocean situation b—with and without

cumulus in the forest situation
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Fig.3 Surface temperature of HTV-2 type vehicle
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Fig.5 Spectral radiant intensity with different observed angles
a—30km,Ma =7 b—50km,Ma =17
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Fig. 10 Target-background contrast
a—without cumulus in the ocean situation ~b—with cumulus in the ocean
situation c—with out cumulus in the forest situation ~d—with cumulus in

the forest situation
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