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Infrared imaging missile’s aerodynamic heating
simulation modeling methods

Cao Chungin, Xiang Jingbo, Zhang Xiaoyang, Wang Weigiang
(Luoyang Optoelectronic Technology Development Center, Luoyang 471009, China)

Abstract: In order to assess the impact of aerodynamic heating effect of infrared imaging missile, through
theoretical analysis of the variation of the missile during flight by aerodynamic heating, and research
laboratories and large -scale pilot test data, pneumatic thermal effects modeling process and the
normaldistribution method was first introduced to create a virtual prototype simulation model. Using the
normal distribution, missile during flight rectifierhood by pneumatic thermal radiation and infrared images
from the change process was simulated. Through digital simulation loop simulation and large -scale
experimental verification, the method to establish the model was proved to be consistent with the actual
situation. It can be used to assess the impact of aerodynamic heating effect on product performance
information processing algorithms improvement.
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Fig.1 Aerodynamic heating effect
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Fig.2 Dome temperature distribution of aerodynamic heating
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Fig.3 Modeling and simulation process
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Fig.4 Reconstruction images of normal distribution
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Fﬁﬂio No. Actual gray value Simulation gray value Error
1 1 406 1455 3.5%
2 1491 1521 2.0%
3 1522 1530 0.5%
b B R N R 4 1584 1597 0.8%
o o 5 1683 1760 4.6%
6 1718 1695 1.3%
7 1789 1865 4.2%
8 1826 1923 5.3%
1=} 9 1899 1998 5.2%
K 5 3RIF H e 10 1937 2058 6.2%
Fig.5 Reconstruction images of ring distribution 1 1or7 2066 4.5%
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Tab. 2 Comparisons of actual and simulation gray value

No. Actual gray value Simulation gray value Error

1 26.19 30.72 17.3%

2 28.28 31.19 10.3%

3 32.39 31.90 1.5%

4 28.86 32.14 11.4%

5 30.05 32.69 8.8%

6 25.87 33.56 29.7%

Bl 6 S Fupiy SR 7 33.79 34.79 3.0%

Fig.6 Simulation images of aerodynamic heating 8 37.75 35.47 6.0%
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