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Regularized SAR Image Feature Extraction

WANG Yan, LIANG Diar-nong, GUO Harwei
(College of Electronic Science and Engineering, National Univ. of Defense T echnology, Changsha 410073, China)

Abstract:SAR images generated on the basis of FFT suffer the poor resolution. In superresolution algorithms of
SAR/ISAR image the modern spectral estimation technique is usually used, such as Minimum Variance Method (MVM), AR
model, eiger-vector, MUSIC and maximum entropy, to improve the resolution of the image. High-resolution spectral
estimation of finite length sample is considered an underdet ermined problem. In the framework of Bayesian criteria, a prior
probability density function (pdf) of the spectra is included as a regular term in the cost function for MAP estimation. To
improve the efficiency of calculation in 2-D case, fast algorithm is derived. The better resolution is achieved by the method w hile
the method & applied to SAR image peak feature extraction.
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Fig.1 Onedimensional regularized spectra estimation
SAR , SAR s
f, M x N, :
| M-1 N-1 [km nl}
' s = — F(k, 1 |:'23T iyl ] 8
Flmon) = gy 2 0F (k) expl 27 Bie (8)
g(m,n; k,1)= gi(m,k)gan,l), DFT
DFT s f= GiFG, Gi G gi(m, k) gxn,l),
MxM NXN, Gi G2 F f F f,
f = GF, G G G ( Kronecker), MN x MN",  G= G, <G,
, F Cauchy M AP , :
F= (M '+ 6"6)'G"f (9)
, A= 0d%/ 0%, Q MN x MN (9) ;
F ,
N x N, , O(N*),
O(N?), (9) G"G,
MN x MN , )
Q 2 Q_ 17
G'G= (G T G2)" (G “G)=(GlG) T(G)Gy) (10)
G'G= 1/MN x Iuxv “Inv = 1/MN x Invxun (11)
G'G , X'+ G'G , (9) G'f,
H
G . : G f
., GFP = vec(DFT (f)) = vec( GifGa), vec(*) ,

G'f= veec((G1)'f G?Y) (12)



, SAR 75

G G ,
DFT(f") = Gof "G 1= ((G1)"'fG)"
f , DFT, ,
, G'f ,
4
far= 0.2 fo=0.22f1= fra= 0.2, 0.5, 0.9,
80 x 80 2(a) , >
s 2(b) ,
R SAR MSTAR
, 2(c¢) MSTAR , — 35dB  Taylor
, 2(d) : ,
, SAR
X, y , 2
000 1
2000 1

20

0o 0o

{a) Cwiginal point image (b) Regularized point image

{c) Omginal targei images (d) Regulanzad targe! image

2 SAR
Fig. 2 Two-dimensional regularized spectra estimation and SAR peak extraction
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