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Speckle Suppression for SAR Image Based on
Wavelet Transform and PCA

WANG Rui-xia, LIN Wei, MAO Jun
(Department of Mathematics, School of Science, Northwestern Polytechnical University, Xi’an 710072)

Abstract This paper puts forward a new method of speckle suppression in SAR image. The method gets rid of noises using of wavelet transform
joining into Principal Components Analysis(PCA) processing for SAR image. Wavelet transform may keep the edges’ information of image better,
and PCA can draw out of PCs which are the primary characteristics of signals from the mixed signals. Togethering wavelet transform with the PCA
can eliminate noises efficiently in image processing. Simultaneously, it can keep edge. Compared with Kirsch template weighted smoothing filtering
and Kirsch template weighted smoothing filtering of adding into wavelet transform, the result shows this method has the better advantage in speckle

suppression and stronger edge keeping.
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(d) Kirsch (e) PCA

5 SAR

1 2 1 2 1 2
(a) 42,6718 117.647 6 26.1456 44.830 8 2.6637 6.8867
(b) 425157 117.650 1 209421 36.108 5 41215 106161
(c) 43.6840 118.260 9 15.786 5 27.446 7 7.6572 18.5653
(d) 425187 117.630 6 14.490 6 25.652 8 8.6097 21.026 8
(e) 425197 117.633 5 13.430 3 242868  10.0232 23.4597
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