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Abstract: Compared with full polarimetric, compact polarimetric Synthetic Aperture Radar(SAR) has
the advantage of providing larger swath. Thus it is very useful in ocean monitoring. Aiming at maritime
ship detection based on compact polarimetric spaceborne SAR imagery, this paper constructs compact
polarimetric data under Circular Transmit-Linear Receive(CTLR) mode based on the Radarsat-2 full
polarimetric data. Conventional extraction methods of spaceborne SAR compact polarimetric features are
explored in this paper. The performance results on maritime ship detection based on spaceborne compact
polarimetric SAR are obtained. The results show that the overall performance of the detection of compact
polarimetric SAR closes to that of full polarization.
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Fig.1 Experimental region of Gibraltar
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Table1 Normalized distances of ship—ambiguity and ship—clutter under different polarimetric features

. . quad-polarimetrc SAR compact polarimetrc SAR(CTLR)
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Table3 Summary of CFAR detection results under different polarimetric features

polarimetric features type targets detected targets missed false alarms  detection probability/%  false alarm rate/%  FoM/%
s, ‘z (s, ‘z) Quad-Pol SAR 6 1 5 85.7 41.7 46.1
i ARE CP SAR 6 1 1 85.7 12.5 75.0
Span Quad-Pol SAR 6 1 4 85.7 36.4 60.0
CP SAR 6 1 5 85.7 41.7 54.5
co-polarization ratio Quad-Pol SAR 4 3 2 57.1 222 444
CP SAR 4 3 2 57.1 222 444
co-polarization correlation coefficient Quad-Pol SAR 7 0 2 100.0 222 778
CP SAR 7 0 3 100.0 30.0 70.0
conformity coefficient Quad-Pol SAR 6 1 1 85.7 12.5 75.0
CP SAR 6 1 1 85.7 12.5 75.0
degree of polarization Quad-Pol SAR 7 0 2 100.0 222 77.8
CP SAR 7 0 2 100.0 222 77.8
entropy Quad-Pol SAR 7 0 6 100.0 46.2 53.8
CP SAR 7 0 5 100.0 41.7 58.3
average scattering angle Quad-Pol SAR 5 2 0 714 0 714
CP SAR 6 1 0 85.7 0 85.7
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