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Analysis of Radar Imaging based on Multiple Scattering Effect
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Abstract: As an active microwave sensor, the Synthetic Aperture Radar(SAR) is widely employed in earth ob-
servation. However, the traditional radar scattering model is based on geometrical optical approximation, which
ignores the interaction among the ground objects, i.e., the multiple scattering effects. To fully exploit and utilize
the information of target electromagnetic scattering characteristics in millimeter-wave SAR images, it is impera-
tive to simulate and verify the multiple scattering effects of typical targets. In this paper, the correspondence be-
tween the equivalent current distribution of the spherical surface and the dihedral angle and the segmentation im-
aging results was analyzed based on the Method Of Moments (MOM) , and the electromagnetic simulation im-
aging was performed by the Back-Projection (BP) algorithm. The effect of scattering on the single/bistatic
mode radar imaging was summarized. The results show that the target surface equivalent current distribution
and the segmental equivalent synthetic aperture angle change with the incident angle, and the segmented equiva-
lent synthetic aperture angle affects the azimuth resolution. Moreover, it is found that the bistatic radar images
include more abundant electromagnetic scattering information. These findings can provide reference for design
and verification of SAR system, echo characteristic data collection of typical targets and identification of targets
based on high-resolution SAR images.
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