55 40 %565 5 10 AND/ NS Q= o 1 Vol. 40, No. 5
2021 4F 10 H J. Infrared Millim. Waves October, 2021

XEHS:1001-9014(2021)05-0664-09 DOI: 10. 11972/j. issn. 1001-9014. 2021. 05. 013

ETFE&T e 5 P SARBKEHFME BN GRE X

¥R, B od, LM
(P E AR Bt 7 TR, 1] 436 621999)

HE . 249 K T 89 4 & 7L 42 % 3£ (Synthetic Aperture Radar, SAR) ik 1% 5 A , 18 3 3t # I 46 36 ZEAE B9 F 0 4R AR 20 AT
W EARKRENELANAACEE, EREN BN ENRERTRE, XA THENEZLEZ T 08
B b, ® Y — MK E R HF @ % F T % (Alternating Direction Method of Multipliers, ADMM ) T 1] & #4 45 4 34 7&
Wy i 5t W% B 5 4 ¥ SAR & % (Structure—feature Enhancement—-ADMM , SE-ADMM) & 3% . % & 3% 5] A4 % 4 (Total
Variation, TV) IE U 5 2 A% 45 M 54 , A2 20 3G 58 5 AR B9 1E ] s BI N € B M B AR A, 2| R # B 4E A5 5l A&
MR BEERERSE, LR IEE LN ERATR R LZNAHRAME., £ ADMM Z SR ER T, FIA“ R H-42
RV EEANE R B AT Z AN AT TS, UK AT B AR MEAT AR, B AT B AR A R LR R AE
2 B B PR F A, LSS LB AR EY S AR GE . B AN, ADMM S B ERWER T R B4 30 £ U By 5] N, RIE
THEEWBEMRER, SRH2EERMSARTEARE S LN BFERBIEE N A RS AL ER I EEE
AT BT AR R B R B MR SR TT IR T B4R SE-ADMM Sk B R M 5 R MM

X B RARIARTR BAERAWE,;, XEFTASRTE; MULET; 2% H

CRAFRIZAD . A

Joint feature enhancement for high resolution SAR imaging based
on total variation regularization

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

Abstract: Synthetic Aperture Radar (SAR) imaging under sparse constraint can effectively obtain useful information of
the target's distinctive points by enhancing the sparse features with the sparse prior representation. However, this pro-
cess cannot recover the structure feature of the target, and it is very sensitive to inevitable non-systematic errors. To this
end, this paper proposes a sparse recovery high-resolution SAR imaging algorithm for Structure feature Enhancement
based on Alternating Direction Method of Multipliers (ADMM ) method (SE-ADMM). The algorithm introduces Total
Variation (TV) regular term to characterize structural features and play a role in enhancing the structure, introduces €,
norm to represent sparse features, which can suppress noise, and the entropy norm is introduced to characterize the fo-
cusing feature to ensure that the algorithm is insensitive to non-systematic errors. Under the framework of ADMM multi-
feature optimization, the "Local-Global" operation mechanism is used to first derive the proximal operators of the three
features respectively to obtain the corresponding feature analytical solutions, and then perform the target global optimi-
zation to ensure the coordination and balance between the feature solutions. In addition, the reference of multi-splitting
variables and multi- regular under the ADMM multi-task framework ensures the efficiency and robustness of the algo-
rithm. In the experimental part, the simulation data and measured data of SAR are selected successively to verify the ef-
fectiveness of the algorithm. The recovery performance of the proposed algorithm was quantitatively analyzed through
phase transition analysis, and the robustness and advantages of SE-ADMM algorithm proposed in this paper are further
verified.

Key words: synthetic aperture radar (SAR) , feature synergistic enhancement, alternating direction method of
multipliers (ADMM ), proximal mapping, Total Variation (TV)
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Fig. 1 SAR imaging geometric schematic
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Fig. 2 Contrast experiment of SAR simulation data; (al) .(a2)and(a3)Imaging results with signal-to-noise ratios of -2dB, -5dB
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