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Speckle Reduction for SAR Image Using Edge Directions in Complex Wavelet
Domain

XU Wei-Ling, SHEN Min-Fen, FANG Ruo-Yu
Information College, Zhongkai University of Agriculture and Engineering, Guangzhou

Abstract:

In general, the edge information of an image can not be effectively preserved when traditional wavelet-
based de-noising methods are adopted to reduce the speckle in synthetic aperture radar (SAR) images.
In view of this problem, we propose a novel noise reducing algorithm for SAR images, which is based on
edge detection of the images using directional information of double-density dual tree complex wavelet
transform (DD_DTCWT). The relative variance of the directional complex wavelet coefficients of
DD_DTCWT is used as a measure for edge detection. Furthermore, the adaptive threshold is calculated
using the probability density function of relative variance. In such a manner, the adaptive filter in
DD_DTCWT domain is realized. Experimental results demonstrate that the edge information of an image
can be effectively preserved and enhanced via the proposed method in improving image edge detection
and high frequency complex coefficients in main directions. Also, our proposed method outperforms the
speckle reduction anisotropic diffusion (SRAD) method and bivariate shrinkage function (BSF) based on
DD_DTCWT in high degree of edge preservation.

Keywords: synthetic aperture radar image speckle double-density dual tree complex wavelet
transform relative variance edge detection

W Fa H 8 2011-03-28 &[0 H 4 2011-06-28 W 2% iz % 4ii H ¥ 2011-08-25
DOI:
HEE&TH :

EXBARRIHE4 (61072037) 5 [ AERETREUIRINE (2010B060900111) #8)
T RAE A -

B fai A
YE# Email: xwl_72@163.com

BH Lk

AT A A 2R AR EE

¥ RIhhe
AIAE R
F Supporting info
k PDF(1490KB)
F [HTML4: 3]
b 22 CHR[PDF]
(=T
M55 [ 15t
b AR SCHER A I
F AT
BN HE AR
b5 A
F Email Alert
b ST R 5
b D0 0 R
AR EEIR: B
B XU BEXUR SN AR
AHXS 7 225 TR
P VRIS
F LR AT
V=
F Article by Xu, W. L.
k Article by Shen, M. F.
F Article by Fang, R. Y.




<
gl
&

%
|| AL | |

A

%

il ity || 5414
i

Copyright by {5 AL 2



