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Abstract

Due to the friction of the atmosphere and the convection heat transfer effect of the surrounding
flow field, the temperature of the fairing increases, and the aerodynamic thermal radiation effect
generated by it is received by the infrared sensor, forming radiation interference, which increases
the background brightness and reduces the system’s ability to detect and track the target. Gener-
ally, it is obtained by MATLAB software modeling and simulation method of infrared imaging sen-
sor based on image processing method, ray tracing method and other common methods. In the
presence of this kind of complex modeling and simulation, this paper will propose a new simple
and faster system infrared simulation method, namely the software TracePro was used to model
and simulate the fairing of temperature and infrared radiation, and the experimental results were
compared with previous analysis. Finally, the simulation data with high consistency were obtained,
showing that this method is more quick and easy to achieve the simulation of infrared radiation.
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Figure 1. Influence of aerodynamic thermal radiation from fairing on imaging
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Figure 2. Grid division of fairing model
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Figure 3. Cloud diagram of fairing temperature at different speeds
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Figure 4. Target radiation flux
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Figure 5. Coordinates of radiation intensity of the fairing at different temperatures
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Figure 6. Division of fairing radiation intensity
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Figure 7. Cassegrain optical system model
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Figure 8. Analysis diagram of fairing radiation intensity at different temperatures
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Figure 9. Radiation intensity of the fairing at different temperatures

E 9. FEIRE THEIR RS EEE
4. BB AN RGN

BB LA E PR IR T R, RN BN S BRI By — P S, AEZLAP AR R
TR BoE RS SRR AR 580 mm, ATELESGE RGN RN, B ERRIR Y ST, XA

I BRI BRI T O ZLAMEHRAT O B, A HEE R A 10,
AR {7 A

DOI: 10.12677/mo0s.2019.82009 70


https://doi.org/10.12677/mos.2019.82009

CIESRE

(a) 288K (b) 330 K

(©)373K (d) 473K

Figure 10. Target infrared simulation images at different fairing temperatures
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