7 1 Vol. 7, No. 1
2005 1 JOURNAL OF REMOTE SENSING Jan. , 2003

: 1007-4619 (2003) 01-004 1-06

SAR

WL, R, F I BKFEA R K

( . 100871)

SAR >

SAR ; ; ;
TP751. 1 ;A

SAR o 2 SAR

Lee. Frost. Sigma. K Gamma

B > 9

David L. Donoho

, , 3 David L. Donoho

: 2001-10-15; : 2001-12-24
( : 40171074) .
(1976— ), , 199
GIS.



42

, SAR
Daubechies SAR s
Lipschitz ,
, Lipschitz ,
[4
Lipschitz
Donoho
2.2
Fukuda '
(1 M,
(2)
a) T .
=T, ;
<T, .
b) a, << a<l.
c) 3X3 ,
( LH, HL, HH)
; , b(0<<b<).
(3) .
: T.a- b, T
s HI?AN b 1
, ab 0
. Fukuda a=b=0.5,a.-b

Lipschitz

B B

a=—1/2—¢(>0).

Donoho

Daubechies ,

3 SAR

126

w, lw =1

W= ”’(W”’:{o, Wk

"= TS(W’U:{O, Wk
w , t=o0 [2log( n)
t=o J2log(n) Domoho

[7

. Guo' . Rerkner' ¥

san(W)(lw=0), |wi=1



SAR 43
3.1 ’ s
H
. Fukudd ¥
) ° . : 3X3
s 3
f = min{ 6, — o;} ’ °
Ou » Oi o
: 4
(1) ou(x X7 ) SAR ,
0, = Jl/NZ(xij*X)z; . Lee . Frost. Sigma. Gamma
(2) W ENVI3. 0 ,
(3) =B m’ B VC . SAR ,
, I; ‘ .
(4) ; b
(3) ; 41
(6) Ous
(7) A=6,—oc, O<K, is ( /)
(8) A>K B=B+k, d; ’
(9) t . ° ’
K (7 k : 0.1. SAR P,
3.2 . 1
N « ” N °
1 SAR
Table 1 Experiment Results Comparison of Different Filters
/m /s /m Robert s
61.10 42.93 0.70 47. 82 -
59.50 25. 11 0.4 21.22 1
57.82 26. 02 0. 45 23.12 2
Lee 61.02 34. 64 0. 57 32.60 4
Frost 43.28 26. 94 0. 62 26.79 6
Sigma 60.86 39. 47 0. 65 39. 69 7
K 57.49 27. 68 0. 48 22.42 3
Gamma 59.91 35.12 0.59 33.08 5
60.71 39.78 0. 66 39.79 8
59.93 28. 89 0. 48 25.72 3
60.90 39.78 0. 65 40. 57 7




44

(@) S K-Skt i%



45

Frost.Lee . Gamma

2

4.2

Roberts

Roberts

1

(k) SGE ]y e

Fig.1 Experment results of different filters

Frost

Roberts
Gamma- Lee
Frost;
Roberts

K

43

\ sigma



46 7
o 643.
[ 5] Zhang Jun, Liu Jian. Algorithm of Filtering Speckle Noise of SAR Im-
( References) age with Soft-threshold Wavelet[ J] . Jowrnal of Suveying and Map-
[1]  Smith, D. M. Speckle Reduction and Segmentation of SAR lamges ping, 1998, 14(2) : 119—124. , .SAR
[N . Int. Jowndl of Remote Sersing. 196,17(11): 2043—2057. [J. , 1998, 14(2) : 119—124] .
[2]  Curlander J C, McDonough R. SAR System and Singal Processing [ 6] D. Donoho, I Johnsone. Ideal Spatial Adaptation by Wavelet
[ M] . New York, Wiley, 1991. Shrinkagd K . Dept. of Statistics, Stanford University, 1992.
[3] H.Guo, J.E Odegard ef al. Wavelet Based Speckle Reduction with [71 Maten Jansen. Wavelet Thresholding and Noise Reduction[ D] . Ph.
Application to SAR based ATD/ R[ C] . [EEE Int. Conf. On Image D. dissertation, 2000.
Processing, 1994, 75—79. [ 8] K. Berkner, R O. Wells, Jr, S. Correlation-dependent M odel for De-
[4 S.Mallat et al. Singularity Detection and Processing with Wavelet noising via Nonorthogonal Wavelet Trandom [ R] . Computational
[ )] . IEEE. Transaction of Infoomation Theory, 1992, 38( 2): 617— Mathematics Lab. , Rice Universty, 1998, 7.
SAR Image De-noise Based Wavelet Threshold-optimization and
Edge-detection Using Wavelet
ZHANG Wen-jiang, XU Xiao-dong, LI Jing, CHEN Xiu-wan, WU Huan
(Inst. of RS &GIS, Peking University, Beijing 100871, China)
Abstract: Speckle is an important characteristic of SAR image that obstructs the efficient interpretation and thus its ap-

plications. So, the image filtering is indispensable in the SAR related applications. In the SAR filiering, there is a persis-
tent contradiction : constraining noises VS. keeping image details. In other words, the optimal goal of image filtering is to
constrain the noises while keeping the image details at the same time. The traditional filters are mostly those in the space
domains . Though developments of filters in space domain have gradually shortened the span of the two sides, there still are
some difficulties in overcoming such contradiction.So, the filters in frequency domain have attracted more and more atten-
tion. In wavelet frequency domain, the image frequency can be efficiently decomposed and then the noise can be restrict-
ed. In the paper, the denoise filters in frequency are analyzed and compared . Then based on the concepts of threshold-op-
timizing and edge-detecting in wavelet frequency domain, an new wavelet de-noise method is presented. The experiment
shows that the new filter is efficient at both noise constraining and image detail keeping.
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