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Polarization Imaging Detection for Military Applications and Key

Technique Analysis
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ABSTRACT: The unique advantages and key techniques of polarization imaging detection tech-
nology were summarized in response to the various challenges faced by target detection technolo—
gy in modern military fields, such as identification, penetrability and anti-interference capability.
First, the basic principles, advantages and disadvantages of six polarization imaging methods
were comparatively analyzed, including time division, amplitude division, aperture division, focal
plane division, emerging channel modulation, and metasurface polarization imaging. Subsequent—
ly, the applications and prospects of polarization imaging detection technologies in three military
scenarios were summarized, namely military target detection, smoke and water penetration detec—
tion, and polarization imaging navigation. Four key techniques were analyzed, namely target po-
larization characteristics, polarization transmission characteristics, polarization imaging detection

methods and equipment, and image processing algorithms. Finally, future development trends of
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polarization imaging detection technologies were discussed based on the application requirements,

aiming to provide valuable insights and references for related researches in this field.

KEYWORDS: polarization imaging; target detection; target polarization characteristic; polar—
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Fig. 1 Schematic of the principle of mechanical rotating
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Fig.2 Schematic of the principle of split-amplitude

simultaneous polarization imaging
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Fig. 3 Schematic of the principle of split-aperture

simultaneous polarization imaging
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Fig.4 Schematic of the principle of split-focal-plane

simultaneous polarization imaging
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Fig. 5 Schematic of the principle of channel-modulated polarization imaging
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Table 1 Comparison of applicable conditions and advantages VS disadvantages of different polarization imaging methods
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