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Infrared Radiation Calculation and Image Generation Technology for Aircrafts
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(Department of Control Engineering, Rocket Force University of Engineering, Xi’an 710025, China)

Abstract: The key technology of aircraft infrared imaging is to convert the received infrared radiation
energy into visible gray images. Based on the infrared radiation characteristics of the aircraft and imaging
principle of the infrared sensor, a method to realize the infrared radiation image generation technology of the
aircraft target using ray tracing combined with the reverse Monte Carlo method (RMC) is proposed. First,
the geometrical model of the aircraft is established using the 3D modeling software, which is meshed by the
commercial software ICEM. Then, based on the basic law of conservation of fluid mechanics and principle
of the Navier-Stokes equations, external flow field distribution is numerically simulated by Fluent, thus, the
temperature field distribution of the aircraft is obtained. Finally, the radiation transmission process was
simulated by the RMC, and the transmissivity of the atmospheric transmission attenuation was calculated
through the MODTRAN. The infrared radiation image of the aircraft was obtained by the ray tracing
technique.

Key words: infrared radiation image, N-S equations, numerical simulation, ray tracing, reverse Monte Carlo
method
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