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Simulation of Infrared Images at Different Heights and Atmospheric Modes
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Abstract: The atmosphere and imaging height directly affect the infrared image quality of thermal imagers.
Using the infrared image of an aircraft platform as the data source, infrared simulation images at different
heights and atmospheric modes were studied, and a simulation calculation formula for the height of the thermal
imager was derived. By selecting different atmospheric modes, examining MODTRAN and LOWTRAN
atmospheric radiation transmission models for infrared image atmospheric correction at different heights, and
analyzing and comparing the obtained simulation data, it is concluded that when the distance is less than 20
km, the simulation data of the two models in the same atmospheric mode are close and that the error is small,
which is ideal. When the distance was greater than 20 km, the reference value of the LOWTRAN model
simulation data was small, and the results of the MODTRAN model were closer to the actual situation and
therefore more practical.
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Table 1 Simulation results of 20 km platform

Simulation platform image radiation brightness data /(W-cm ™ 2-sr 2)

Airborne image radiation

luminance data/(W-cm ™ 2-sr 2)

Mid-latitude winter

Tropical atmosphere

(MODTRAN) (LOWTRAN) (MODTRAN) (LOWTRAN)
33.62 28.92 28.35 25.8 2541
33.64 28.93 28.37 25.83 25.43
33.62 28.92 28.35 25.80 25.41
33.64 28.93 28.37 25.83 25.43
33.95 29.21 28.62 26.09 25.68
33.9 29.15 28.58 26.04 25.54
33.93 29.2 28.6 26.07 25.67
33.95 29.21 28.62 26.09 25.68
33.06 28.61 28.33 25.52 25.46
33.04 28.59 28.31 25.47 2543
33.11 28.69 28.37 25.64 25.6
33.12 28.71 28.39 25.65 25.62
Relative error 1.67% 1.12%
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®2 100km RGO ER
Table 2 Simulation results of 100 km platform

Simulation platform image radiation brightness data /(W-cm ™ 2-sr™2)
Airborne image radiation

fuminance data/(W-cm 2-sr 2) Mid-latitude winter Tropical atmosphere
(MODTRAN)  (LOWTRAN) (MODTRAN) (LOWTRAN)
33.62 25.26 28.33 22.81 25.4
33.64 25.61 28.36 22.83 25.43
33.62 25.26 28.33 22.81 254
33.64 25.61 28.36 22.83 25.43
33.95 26.58 28.59 23.09 25.66
339 26.55 28.54 23.04 25.54
33.93 26.57 28.57 23.07 25.65
33.95 26.58 28.59 23.09 25.66
33.06 24.67 28.32 22.18 25.46
33.04 24.61 28.30 22.16 25.43
33.11 24.70 28.38 22.34 25.61
33.12 24.73 28.41 22.35 25.63
Relative error 10.10% 11.00%
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Fig.3 Simulation image comparison
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