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& automatic multitemporal change detection
® multi-look processing

9100k

" incoherent

12 adaptive spatial filters
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! Synthetic Aperture Radar (SAR)
Z coherent

3 scatterer

4 constructive

% destructive

® noise-like

7 speckle
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% manipulate

® thresholding

7 Bayesian theory
8 distribution
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! Multi Resolution Analysis (MRA)
2 Wavelet transform

% additive noise

* multiplicative
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12 Jow-pass

%8 high-pass

1% sub sampling

15 scale filter

18 wavelet filter

7 Quadrature Mirror Filter (QMF) banks
'8 row-column implementation

19 subband
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! non-Gaussian

2 symmetric

% sharply peaked around zero

* heavy tails

® Maximum a Posteriori (MAP) estimator
® Alpha-stable distribution

" normal inverse Gaussian distribution

8 Cauchy distribution

® Minimum Mean Absolute Error (MMAE)
10 \sector-based Hidden Markov

™ | aplace distribution
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® intensity

" amplitude

8 square-root of intensity
® Exponential

1 Gamma distribution
1 Rayleigh distribution
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! Prior probability distribution function
2 Likelihood probability distribution function
® smoothing
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Abstract

Speckle is a granular noise-like phenomenon which appears in Synthetic Aperture Radar (SAR) images due to coherent
properties of SAR systems. The presence of speckle complicates both human and automatic analysis of SAR images. As a
result, speckle reduction is an important preprocessing step for many SAR remote sensing applications. Speckle reduction
can be made through multi-looking during the image formation or using spatial filters as a preprocessing step. However,
these methods have some limitations such as a decrease in spatial resolution or smoothening of details and edges. To
overcome these problems, Multi-Resolution Analysis (MRA), such as wavelet transform, should be used. In this paper, a
despeckling method based on the Bayesian theory and Maximum a Posteriori (MAP) estimator in the wavelet domain was
proposed. The noise-free wavelet coefficients of the logarithmically transformed image and the noise in the wavelet
domain were modeled based on the Laplace and Gaussian distributions respectively. VisuShrink, SureShrink, and
BayesShrink methods were also implemented and applied to both simulated and real SAR data for comparison purpose and
to assess the proposed method. PSNR and beta edge preserving index were used to evaluate the performance of simulated
SAR data, while ENL was employed to evaluate the real SAR data. Experimental results of despeckling showed the
superior performance of the proposed method in suppressing the speckle efficiently and preserving better the spatial details
in the SAR image

Key words: Synthetic Aperture Radar, Speckle Reduction, Wavelet Transform, Laplace Distribution.
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