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Abstract: The multi-scale multi—group wide—band k—distribution model (MSMGWB) enables accurate and efficient solutions for
long—distance transmission of infrared radiation in strong non—uniform media. In order to achieve its compatibility with the spectral
response characteristics of infrared detectors, the equivalent spectral absorptivity was introduced to quantify the variations of the
photoelectric response characteristics of the detector protection window and the CCD itself with the incident wavelength, and it is
equivalently treated as virtual aerosols in ambient air. The results show that the algorithm is compatible with the existing MSMGWB model,
and good accuracy can be achieved by combining it with the model parameter optimization algorithm. Calculations of long—distance
infrared imaging results of the exhaust system and exhaust jets of aircrafts fueled by hydrocarbons show that, with and without considering
the influence of aerosols, the maximum relative errors of the optimized MSMGWB model for the 3 to Sum band infrared signals effectively
received by the infrared detector from aeroengine exhaust systems at 20/100 km is less than 9%, and the computational load is only one—
fourth (1/4) of that of the commonly used statistical narrow—band model.
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