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Polarization scattering characteristics analysis of rough dihedral angle at
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Abstract: There is a significant difference between the terahertz frequency and low frequency in the
polarization scattering characteristics of targets. Taking dihedral angle as the research object, the
influence of different surface roughness on the identification of target scattering structure and the
integrity of profile is studied. Firstly, the rough model is geometrically constructed based on the linear
filtering method. Then, the component interpretation is performed on the polarization image by Pauli
polarization decomposition, and the integrity of target contour in radar image is quantitatively analyzed.
Finally, the electromagnetic simulation results prove that the even component of dihedral angle
decreases and the odd component increases with the increase of roughness, and the integrity of target
profile is higher in radar image. Results show that the fusion of polarization interpretation and optical
interpretation is an important approach for target recognition at terahertz frequencies.
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Tablel Simulation parameter setting

parameter value

root mean square 6 of rough surface height fluctuation A32, M8, M4, A2
dihedral angle dimension 10 cmx10 cm
scanning frequency/GHz 90:1:110
azimuth angle of incident electromagnetic wave ¢/(°) - 6:0.6:6
y pitch angle of incident electromagnetic wave 6/(°) 45
N pr range resolution/m 0.007 5
X azimuth resolution/m 0.007 2

Fig.2 Coordinate system of dihedral angle model
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Fig.3 Simulation results of coarse dihedral angle fully polarized radar images(6=4/8)
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Fig.4 Pauli RGB pseudo—color map with different roughness dihedral angles
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Fig.5 Analysis of the influence of roughness on dihedral angular scattering structure discrimination at different observation angles
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Fig.6 Image enhancement results
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Fig.7 Diagram of dihedral corner point cloud projection
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Fig.8 Reference image based on target projection
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Fig.9 Analysis of influence of roughness on dihedral angular profile integrity
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