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Abstract: Aiming at the problem that the current traditional method of analyzing target background
difference using polarization parametric images did not fully consider the unique polarization properties
generated by light acting on objects, we proposed a target background difference feature analysis
method based on the statistical characteristics of polarization direction features, from a new
polarization direction information to analyze target background difference. Firstly, the polarization
direction vector image was constructed by extracting the polarization direction information from the

polarization angle image, which solved the problem that the polarization angle image could not be used
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effectively and directly due to too much noise. Secondly, the orthogonal difference calculation was
carried out for the four polarization direction intensity images respectively to obtain the polarization
orthogonal difference component images, and the information of the polarization angle intensity
images around the ==« polarization direction was supplemented to obtain the polarization direction
statistical images. By extracting the three polarization feature images of the four polarization
directions, the problem of traditional polarization parametric images with less prominent target in the
complex background was solved. The experimental results show that objects of different materials
have different polarization directions, and the polarization direction feature image obtained by
extracting the polarization direction information can more clearly identify the target in the complex
background. The objective evaluation index show that the polarization direction feature image
corresponding to the polarization direction orientation of the target area in the polarization direction
vector image is richer in expressing the information of the target, and is more informative than the
polarization direction feature image corresponding to other polarization directions. Therefore, the
polarization vector image can be used to quickly extract the polarization feature image with prominent
target features.
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Fig. 1 General flow chart of proposed algorithm
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Fig.2 Schematic diagrams of polarization angle area division
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Fig.3 Schematic diagrams of polarization angle vector image construction
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Fig. 4 Schematic diagrams of polarization direction vector image construction
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Fig. 5 Example of polarization angle vector and polarization direction vector of polarization images
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Fig. 6 Polarization angle images and polarization direction vector images
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Fig. 7 Oil spill scenarios on sea surface
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Fig. 8 Schematic diagrams of identification of oil spill scenarios on sea surface
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Fig. 9 Statistical images of polarization direction
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Fig. 10 Feature images of polarization directions for different polarization directions in Scene 1
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Table 1 Eigenvalues of three mean polarization directions in region 1) of Scene 1 in Fig. 8

(C) ]CORRLN

i 3% 75 1] ASM ENT CORRLN A 4 7 1) ASM ENT CORRLN
0° 0.186 7 0.857 6 0.822 9 90° 0.2516 0.896 3 0.863 5
45° 0.127 0 0.785 2 0.722 8 135° 0.154 4 0.747 6 0.728 0
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Table 2 Eigenvalues of three mean polarization directions in region 2) of Scene 1 in Fig. 8

it #% 77 1] ASM ENT CORRLN fit 4% 77 4] ASM ENT CORRLN
0° 0.153 9 0.734 2 0.738 2 90° 0.162 8 0.788 7 0.715 6
45° 0.178 9 0.837 0 0.842 5 135° 0.180 7 0.840 8 0.845 0
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Fig. 11 Feature images of polarization directions for different polarization directions in Scene 2
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Table 3 Eigenvalues of three mean polarization directions in region 1) of Scene 2 in Fig. 8

D Iz 7 ] ASM ENT CORRLN A 45 7 1) ASM ENT CORRLN
0° 0.306 7 0.902 3 0.371 2 90° 0.358 8 0.961 8 0.373 4
45° 0.288 1 0.893 6 0.269 7 135° 0.209 8 0.877 0 0.266 6
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Table 4 Eigenvalues of three mean polarization directions in region 2) of Scene 2 in Fig. 8

A B 77 17 ASM ENT CORRLN i P& 77 ) ASM ENT CORRLN
0° 0.264 7 0.846 8 0.241 6 90° 0.219 3 0.821 4 0.259 6
45° 0.304 7 0.985 7 0.3347 135° 0.336 0 0.926 9 0.350 4
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