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Abstract: With the substantial improvement of Synthetic Aperture Radar (SAR) regarding swath width and
spatial and temporal resolutions, a time series obtained by registering SAR images acquired at different times
can provide more accurate information on the dynamic changes in the observed areas. However, inherent
speckle noise and outliers along the temporal dimension in the time series pose serious challenges for subsequent
interpretation tasks. Although existing state-of-the-art methods can effectively suppress the speckle noise in a
SAR time series, outliers along the temporal dimension will interfere with the denoising results. To better solve
this problem, this paper proposes an additive signal decomposition method in the logarithm domain that can
suppress the speckle noise and separate stable data and outliers along the temporal dimension in a time series,
thus eliminating the impact of outliers on the denoising results. When the simulated data are disturbed by
outliers, the proposed method can achieve an approximately 3 dB improvement in the Peak Signal-to-Noise
Ratio (PSNR) compared to the other state-of-the-art methods. On Sentinel-1 data, the proposed method
robustly suppresses the speckle noise in a time series, and the obtained outliers along the temporal dimension

provide reference data for subsequent interpretation tasks.
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Tab. 1 Quantitative analysis of speckle suppression results in simulation data
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Fig. 5 Parameter sensitivity analyses of the proposed method
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Fig. 7 Speckle suppression results for Sentinel-1 data in the Shanghai offshore region
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Tab. 2 The equivalent apparent number calculated by four homogeneous regions

ENL
Jrik
Al A2 A3 A4
s A 0.872 0.794 0.907 0.936
SqueeSAR 325.30 3.25 64.33 72.55
MSAR-BM3D 176.40 15.48 65.22 117.07
RABASAR 26.33 24.40 24.13 17.07
DespecKS-NLLRTV 54.86 59.32 110.70 85.61
AR 107.30 74.68 80.11 139.50
% 3 OREEERTESHEES
Tab. 3 Entropy analysis of the outliers along the temporal dimension
Hh 5 AR DespecKS-NLLRTV AL T5
. 2020-09-15 14.618 0.306
i
2021-02-06 15.791 0.144
2019-12-02 18.623 0.643
W%
2020-09-27 16.032 0.736
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Fig. 8 Speckle suppression results for Sentinel-1 data in Shanghai pudong airport region
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Fig. 9 Comparison of image edge extraction results in offshore areas
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