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Complex structure feature enhancement algorithm for high
resolution SAR imaging

HUANG Bo’, ZHOU Jie, JIANG Ge, ZHANG Hai
(Institute of Electronic Engineering, Chinese Academy of Engineering Physics, Mianyang 621999, China)

Abstract: A complex structure feature enhancement (CEA) algorithm was proposed, and in which the complex struc-
ture is represented by high-order total direction variation (HOTDV ) regular operator, and the sparse feature of SAR im-
aging targets is represented by €, regular operator. The algorithm uses Alternating Direction Method of Multipliers (AD-
MM) to establish a multi-regular constraint optimization framework, and designs complex structure splitting variables
and sparse splitting variables. The analytic solutions of split variables are obtained to enhance the complex structure fea-
tures and sparse features of SAR imaging targets. The thinking of “dual-decomposition” in the multi-regular constraint
optimization framework guarantees the multi-feature processing capability, while the use of Augmented Lagrange term
guarantees the convergence and robustness of the algorithm. Finally, simulation and measured SAR data complex struc-
ture feature enhancement experiments are designed to verify the effectiveness of the proposed algorithm, and several tra-
ditional structure feature enhancement algorithms are compared to verify the superiority of the proposed complex struc-
tural feature enhancement algorithm.

Key words: synthetic aperture radar (SAR) , complex structure features enhancement (CEA) , high-order total
direction variation (HOTDV), alternating direction method of multipliers (ADMM ) , proximal mapping, phase error
compensation
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Fig. 2 Comparison diagrams of SAR measurements (a) RD, (b) Lasso, (¢) TV-ADMM, (d) DTGV-ADMM, (e) CEA
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