%34 | R Vol.41 No.3
2013 4E 3 H ACTA ELECTRONICA SINICA Mar. 2013

— b L M o B 1Y 25 FL AR R TR
T A AR GE T B iy ik

foy 7 #02 ZFrak? s e TR AT
(1. M ZE TR S B FH AR, BILRIN 430033;2. bRl KA F5E R TREAR, WAt 430074)

W OE: eSS R R S IR A SRR B I G AR X s o R B R T Ak
REPER IR, A SCEE T — PP RS TR B Je 30 M0 28 & LR SR VR AR S B G 1T RO O vk ARSI 7 1%, R B IE 1 22 43 05
THEECE IR AR M43 A R TR TP B 3 (I RR BT S 08, BT BT S0 30 M 2R 4311 (1) 22 2 510 06 S 5 i ST 78 ol MG R T A5 8
BB S EAG T, IR PR KA SR A T2 B S5 0 ML g 25 R R/ W S IUA MR LR R T 2
PR S T A L, A8 SCHR S BT 5 s AN RE A AR e ST AR B 2 T X 2R A A LA R A T 25 Fh iR 25 45 B itk
L

KR AR mET R, Wi, goit

FESES:  TP722.6 XEAARIREG: A XERS:  0372-2112 (2013)03-0417-07

B F=# URL: http://www. ejournal . org. cn DOI: 10.3969/j.1issn.0372-2112.2013.03.001

A Sparse Prior Based Statistical Inversion Approach for
Aperture Synthesis Radiometric Imaging of Extended Source

HE Fang-min"-?, LI Qing-xia*,ZHAO Zhi-hua' , CHEN Ke?

(1. Research Institute of Power Technique , Navy University of Engineering , Wuhan , Hubei 430033, China ;
2. Department of Electronics and Information Engineering , Huazhong University of Science and Technology , Wuhan , Hubei 430074, China )

Abstract:
ty about the prior of brightness temperature distribution (BTD) is not taken into account. Aimed at the extended sources with dis-

In the deterministic inversion approaches for aperture synthesis radiometers ( ASRs) imaging, the statistical proper-

continuous BTD, a sparse prior based statistical inversion approach (SIA) for ASRs imaging is proposed. According to the SIA, a
modified difference operator is used to extract the implicit sparse prior about the discontinuous BTD of the extended sources, and the
equivalent hierarchical prior Gaussian model for the sparse prior probability distribution is constructed. Then the inversion of ASRs is
recast as hyperparameter estimation, and the expectation maximization algorithm is proposed to estimate the hyperparameter. The
simulations and experiments show that the sparse prior based SIA can improve the radiometric accuracy of the reconstructed image
and is more robust to the impacts of the imperfections of the ASRs as compared to the deterministic inversion approaches.
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