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Two-Dimensional ESPRIT Super- Resolution Feature Extraction Using
Fully Polarized Measurements and Its Performance Analysis

XING Shi- qi, DAI Da hai, WANG Xue song, WANG T ao
( School  Electronic and Engineering, Nationd Univ. ¢ Defense Technology, Changsha, Hunan 410073, China )

Abstract:  In this paper, a polarimetric super processing method based on ESPRIT is proposed, and the CRB of scattering
centers parameters estimation, including position, intensity and coherent phase are derived. Experiments reveal that the performance
of the proposed method is very close to CRB. Swperiorities of our method rlies on the following processing techniques: (1) joint
pro cessing of super reso lution and full polarization, which enables extraction of coherent scattering matrix of target; (2) utilization of
fully polarized backscattered data, which improves SNR and enhances the performance of esimation; ( 3) utilization of the rotational
invariance property of signal subspace, which greatly reduces compuiational burden by avoiding mulir dimensional search. Simulation
and real data experiments validate its effectiveness. The conclusion is meaningful to polarimetric super resolution imaging, algorithm
evaluation, po larization feature extraction and recognition, and higr resolution polarized radar system design.

Key words:  super resolution; 2 D ESPRIT (estimation of signal parameters via rotational invariance techniques); fult pola-

ization; Cramer Rao bound; performance analysis
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