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基于几何光学的红外成像模型 

张淏酥;赵剡;许东 

北京航空航天大学仪器科学与光电工程学院导航系, 北京 100083 

摘要： 

提出一种基于光线追击法的CFD湍流场的红外成像模型，用“数字图像”模拟“真实目标”进行仿真计算。通过对

比原始图与仿真结果，得出超高声速导弹附面层可引起降晰效应的结论，为弹载计算机的图像复原算法提供了理论

依据。按照导引头的工作原理，把模型分为远距离、临界距离和近距离3种类型分别讨论，最后分析了点扩散函数

与数字图像处理中降晰模板之间的关系。 
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Infrared imaging model based on geometrical optics

ZHANG Hao-su;ZHAO Yan;XU Dong

Department of Navigation, School of Instrument Science and Photo-electricity Engineering, Beijing 
University of Aeronautics and Astronautics, Beijing 100083, China

Abstract: 

An infrared-imaging model for a CFD turbulence flow field was established with light ray tracing. It uses 
a “digital picture” to simulate an “actual target” to carry out simulation and calculation. It is concluded 
that there are blur effects of the wall-attached layer on a hypersonic missile by comparing the original 
picture with the simulated picture. It provides the missile computer the theoretical support for recovering 
images. This paper categorized the models into three types, long-distance, critical-distance and short-
distance, according to the operation concept of infrared seeker. All these models were discussed 
respectively. The relationship between the PSF and the blur board used in digital image processing was 
analyzed.
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