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2 Corners

3 Incidence angles

4 Braking or rogue waves
S clutter
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1 Synthetic aperture radar
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6 target-to-clutter ratios (TRCs)

7 Coherent target decomposition(CTD)

8 Van Zyl target decomposition(VZD)

9 Symmetric scattering characterization method
(SSCM)

10 Cloude—Pottier

11 Polarization cross entropy (PCE)
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! Threshold

2 Constant False Alarm Rate(CFAR)

3 Ocean Features Workstation (OFW)
4 Liao

5> Gao
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2 Reflection symmetry

8 Geometrical Perturbation-Polarimetric Notch Filter
(GP-PNF)

4 Subaperture decomposition

5 Sub-look analysis

6Single look complex (SLC)
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! Digital elevation model
2 Nominal slant range resolution
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I Target deterministic

2 Completely polarized

3 Fully coherent

4 Coherency matrix

> Backscatter alignment (BSA)
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Abstract

The monitoring of maritime areas with remote sensing is essential for security reasons and also for the
conservation of environment. The synthetic aperture radar (SAR) can play an important role in this matter by
considering the possibility of acquiring high-resolution images at nighttime and under cloud cover. Recently, the
new approaches based on the sub-look analysis for preserving the information of point targets (such as ship) in
the spectrum of the SAR image have been proposed. In the sub-look analysis, the correlation of the ships in two
sub-look images is preserved. Based on this property, in this paper first by using the second order statistics of
polarimetric SAR data and the information of different polarization bases, the complex correlation between sub-
look images is calculated. Then, using a criterion dependent on each of the four polarimetric channels and all
polarization bases, the identification of ships from the sea is carried out. The proposed ship detection method is
implemented on RADARSAT-2 image at C-band of Sanfrancisco area. The experimental results demonstrate that
the method can discriminate the ships from background (sea clutter) with optimal contrast and desirable
accuracy. The accuracy of the proposed method is about 19 and 17 percent better than other polarimetric

methods and about 30, 2 and 35 percent better than the methods based on the spectral analysis.

Key words: Sublook Analysis, Ship Detection, Polarimetric Data, Polarization, Correlation.
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