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Speech Abstract

The appearance of polarimetric imaging radar makes it possible to obtain the full polarimetric
scattering information of target, thus can invert the geometric shape, spatial direction, dielectric
constant and other important physical parameters, which is recognized as the most potential
avenue of radar target recognition. However, for the increasingly complex manmade target
recognition problem, there are still scientific problems such as unclear revelation of scattering
mechanism and weak generalization of polarization features, which are the core bottlenecks
restricting the target recognition performance of polarimetric imaging radar. This report introduces
the general concepts of radar polarization and target polarization, expounds the basic concepts
and physical principles of target polarization scattering, gives the definition, connotation, and
mathematical expression of classical polarimetric decomposition, and analyzes the inherent
problems in it. On this basis, the concept and general framework of fine polarimetric decomposition
are proposed based on physical scattering modeling, and actual samples are given for verification.
Finally, using fine polarimetric decomposition as a basic tool, the idea of mathematical
programming-based feature design is proposed, and its application and potential in vehicle
detection, ship detection, ship recognition and other scenarios are discussed.
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