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Fig.4 The 1:1 image of the point target near the area B in the SPAN image
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Fig.5 The 1:1 image of the edge target near the area C in the SPAN image

1
Table 1 Quantitative comparison in speckle reduction and : IDAN Refined Lee
detail preservation between four filters Boxcar .
SAR Boxcar IDAN  Refined Lee
ENL 17.05 79.52  56.67 71.96 83.61
PPI 1.00 0.32 0.72 0.67 0.84
EPI 1.00 0.37 0.75 0.74 0.87 .
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( 4 5) : Boxcar ENL PPl  EPI
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Fig.7 The 1:1 image of the portion of Freeman-Durden decomposition

2 3.3
Table 2 Quantitative comparison in scattering
characteristics preservation between four filters
( 2008)
SPR( s) SPR( d) SPR( v) SPR 8 9
Boxcar 41.82 183.57 0.70 75.36 2 D o
IDAN 39.07 120.56 0.49 53.37 ( PRC) ( 2011)
Refined Lee 36.54 100. 18 0.48 45.73 3
30.61 81.66 0.45 37.57
3 o
* s d v
3
( 6) Table 3 Quantitative comparison in polarization
( 7) information preservation between four filters
SAR Boxcar/ IDAN/ Refined
/% % % Lee/% /%
° 2 P( HH) 39.60 39.68 37.66 38.21 38.99
SPR P(HV)  10.98  11.02  10.35  10.92 10.83
P(VV) 49.42 49.30 51.99 50.87 50.18

PRC 0. 00 0.22 5. 14 2.91 1,52
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Fig.8 Co-polarization response of the AIRSAR data at San Francisco
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Fig.9  Cross—polarization response of the AIRSAR data at San Francisco
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Speckle filtering for polarimetric SAR data based on
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Abstract: Polarimetric Synthetic Aperture Radar ( SAR) data record an increased amount of scattering information of ground
targets with fully polarimetric patterns. Thus polarimetric SAR has become a key issue in development. Polarimetric SAR technol-
ogies have made significant progress in applications such as military and civil remote sensing. However because of the limitation of
coherent imaging speckle in SAR and polarimetric SAR data seriously affects the relative information extraction. Therefore speck—
le suppression is an important step in SAR and polarimetric SAR data processing. Subsequent applications with polarimetric SAR
data could be supported. The Bilateral Filter ( BF) that combines spatial closeness and gray similarity to suppress speckle is an
excellent edge preservation filtering algorithm. This paper proposes an Improved Cross Bilateral Filter ( ICBF) to resolve the defi—
ciency of the BF in speckle suppression of polar metric SAR data. The reference image was imported to improve the gray similarity
measurement accuracy of the original data and a new strategy that sets two key parameters of bilateral filter based on the variance
coefficient of filter window was presented to adapt to the change in the homogeneity degree of the filter window. The ICBF added
scaltering mechanism measurement to extend the original weight kernel adjusted spatial closeness variance via the local coefficient
of variation by using SPAN image and measured the similarity of gray value and scattering mechanism by using a reference image.

The experiment was conducted with AIRSAR polar metric data in the San Francisco region. The proposed filter algorithm was then
compared with classic filter algorithms such as Boxcar IDAN and Refined Lee based on speckle suppression detailed informa—
tion preservation scattering and polarization information preservation with the visual and index methods. The experimental results
show that ICBF could improve the gray similarity measurement accuracy of the original data and that ICBF can suppress speckle and
preserve detailed information such as point targets and edges in the original data better than the classic filter algorithms. By
contrast the measurement of scattering mechanism was combined in the kernel function of bilateral filter the parameter of the
space distance weight was obtained from SPAN image and the weights of gray value and scattering mechanism were measured with
the standard deviation of the corresponding data. Thus the polarization information and scattering characteristics of the original
data were preserved well. Compared with classic filtering algorithms the ICBF can smooth noise and preserve detailed information
better. Furthermore polarization information and scattering characteristics of the original data are maintained to support subsequent
application based on polarimetric SAR data.

Key words: polarimetric synthetic aperture radar cross bilateral filtering despeckling filtering



