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Analysis of infrared polarization characteristics and modeling of
operating distance on aerostat platform in sea fog
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Abstract: The study aims to reveal the detection advantages of infrared polarization imaging systems deployed on aero-
stat platforms in sea fog conditions. Firstly, based on the polarization bidirectional reflection distribution function, this
research analyzes the rule of polarization characteristics varying with observation angles, demonstrating the applicability
of infrared polarization in oblique imaging from aerostats. Secondly, by using the Monte-Carlo method and minimum
resolvable temperature difference (MRTD) model, the study develops a model to determine the maximum operating dis-
tance of infrared polarization imaging systems. This model verifies the superiority of infrared polarization imaging over
infrared intensity imaging in terms of maintaining features and detection distance under sea fog conditions. The results
provide theoretical analysis and simulation evidence supporting the deployment of infrared polarization technology on
aerostat platforms.

Key words: infrared polarization, operating distance model, polarization bi-directional reflection distribution
function, Monte-Carlo method, aerostat platform
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Fig. 6 Variation of degree of linear polarization of reflected

and spontaneous thermal radiation with observation angle
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Fig. 7 Variation of degree of linear polarization of target/

background contrast with observation angle
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Fig.8 Variation of degree of linear polarization with observa-

tion angle under different thermal radiation environment
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Fig. 9 Variation of degree of linear polarization with observa-

tion angle under different roughness levels
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Fig. 10  Variation of degree of linear polarization and intensi-

ty with observation distance ( Visibility: 8 km)
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Table 1 Maximum operating range of infrared polar-

ization imaging system

Visibility 4 km 6 km 8 km 10 km
Detection/km 14. 54 17.42 18. 63 19. 43
Recognition/km 5.04 5.32 5.44 5.56
Identification/km 3.40 3.46 3.55 3.59
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Table 2 Maximum operating range of infrared imag-

ing system
Visibility 4 km 6 km 8 km 10 km
Detection/km 6.32 8. 86 11.21 13.58
Recognition/km 3.74 4.70 5.41 5.97
Identification/km 2.91 3.47 3.86 4.16
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