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Study on Circularly Polarized SAR Imaging Characteristics of Man-Made Targets

GE Jialong
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Abstract; In this paper the radar scattering matrix transformation between elliptical polarization and linear
polarization is derived, and the relationships of circularly polarized scattering characteristics with target’s orien-
tation angle and axial ratio are calculated. The circularly polarized radar scattering characteristics of triangle sur-
face, dihedral surface, dipole and cylinder are analyzed, which confirms that the scattering amplitudes of all po-
larized components in the circularly polarized scattering matrix are not changed with the target’s orientation an-
gle. All polarized components in the circularly polarized radar scattering matrix of dipole target have uniform
scattering characteristics. The circularly polarized scattering energies of triangle and dihedral surface reflectors
exhibit complementary relationship, with higher cross-polarization of triangle surface and higher co-polarization
of dihedral surface. The cross-polarization scattering energy of circular polarization of cylinder is relatively larger.
With the analysis of circularly polarized SAR images of cable-stayed bridge of highway, naval ship, cylindrical
barrel and so on, the imaging results agree well with the circularly polarized radar scattering characteristics, and
it reveals the residual imaging characteristics of circularly polarized SAR.

Key words: circularly polarized SAR; circularly polarized scattering matrix; axial ratio; orientation angle
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