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Abstract: A new method is proposed for speckle noise
suppression and water objects extracting from synthetic
aperture radar ( SAR) imagery based on morphology and
independent component analysis (ICA) blind source separation
(BSS). The distribution of SAR image data with multiplicative
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speckle noise is non-Gausssian and its parameters are
unknown. Logarithmic Quantification is utilized to transform
multiplicative speckle noise to independent additive noise.
Speckle noise and image data are separated from multi-
polarimetric imagery., and the components with the least
the object

automatically by means of ICA while the specific distribution

speckle index are chosen as component
of SAR imagery is unnecessary. Water objects are extracted
from the separated component imagery based on Morphology
Open Reconstruction according to their lightness and region
shape features. Experimental results for ENVISAT ASAR show
that the method can extract water objects from the multi-

polarimetric imagery with high accuracy and fast speed.

Key words: synthetic aperture radar; water target;
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Fig.1 ENVISAT ASAR polarimetric imagery
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Fig.2 Independent components separated by ICA
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Tab.1 Speckle noise indexes

MRS VWi VHEME  IC1rE IC2 5pa
X3 1 0.556 392 0.556 177  0.081 641  0.226 870
X35 2 0.590 941 0.590 802  0.236 510  0.088 541

b IC 1—[X 12

4 IC K2
E 3 ICALSBRINMISEZR(REXNHELLIE)
Fig.3 Independent components separated by ICA

(not logarithmic quantification)

x2 HATHREH(MEXBELLE)

Tab.2 Speckle noise indexes(not logarithmic

quantification)
AR XK IC1Jrik IC 2 Jy ik
X 1 0.198 460 0.607 471
[X 32, 2 0.757 412 0.209 126

Xt ICA r B 1 B AR o> AT TR A5 22 T Al A2
e SR AR AR AR IET 4 PR 451 Bon B3
ST TG T 1A T BRI B 40 DI [R] i f 457K
PR H R DA L PRAE T 4R 3 AR B I 50K £
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Fig.4 Water objects extracted by open reconstruction
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