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Analysis of Infrared Polarization Characteristics of Target in
Thermal Radiation Environment
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State Key Laboratory of Ordnance Launch Theory and Technology, Rocket Force University of Engineering,
Xi’an, Shaanxi 710025, China

Abstract Infrared polarization imaging technology has many advantages, such as improving target recognition rate
and identifying camouflage targets, but the infrared polarization characteristics of targets are easy to be disturbed in
complex environment, resulting in misjudgment and omission. To study the influence of ambient thermal radiation
on the infrared polarization characteristics of the targets, the analytical model for the degree of infrared linear
polarization of target surface under heat source irradiation is derived based on the polarization bidirectional reflection
distribution function. Theoretical simulation and experimental verification show that the ambient thermal radiation
will affect the infrared polarization characteristics of the targets. When the intensity of ambient thermal radiation is
smaller than that of the target spontaneous thermal radiation, the degree of infrared linear polarization is negatively
correlated with the intensity of ambient thermal radiation, which means the greater the intensity of ambient thermal
radiation, the smaller the degree of infrared linear polarization. When the intensity of ambient thermal radiation is
greater than that of the target spontaneous thermal radiation, the degree of infrared linear polarization is positively
correlated with the intensity of ambient thermal radiation, which means the greater the intensity of ambient thermal
radiation, the greater the degree of infrared linear polarization. The above results indicate that the degree of infrared
linear polarization will change regularly when the targets are affected by external thermal radiation.
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Table 1 Parameters of long wave infrared polarization

imaging system

Parameter Value
Size of camera /(mm X mm X mm) 224 X 180X430
Resolution /(pixel X pixel) 640X 512
Wavelength range /nm 7500—14000
Detection range /m 0—-8600
Polaroid dimension /(mm>Xmm) 50X 50
Polarization extinction ratio 1000031
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