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A New CFAR Detection Method of Polarimetric SAR Imagery
Based on Matched Filter Under Fisher Texture
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Abstract; There is a problem of the poor applicability of clutter models under high resolution with the existing con-
stant false alarm rate (CFAR) detection methods in polarimetric synthetic aperture radar ( PolSAR) imageries. To solve the
problem ,a CFAR detection method is proposed under Fisher texture,and the CFAR loss ( C; ) is defined to quantitatively e-
valuate the CFAR maintenance performance of detection methods. Firstly, the probability density function ( PDF) of the
multi-look polarization matched filter (MPMF) metric is derived based on product model combining the hypothesis of the
Fisher texture. Secondly,the PDF of the MPMF metric is integrated, and the analytical expression of the false alarm rate is
obtained. The process of the proposed CFAR detection method is also designed. Compared with other methods based on K,
G, and Wishart distribution ,as well as the two-parameter CFAR (2P-CFAR) detector via simulation data and airborne SAR
(AIRSAR) data,the proposed method has good constant false alarm maintenance performance and detection performance,
strong robustness and no significant increase in operation time. Compared with other detection methods, the figure of merit
(FoM) is 12.80% higher on average.

Key words: polarimetric synthetic aperture radar ( PolSAR) ;constant false alarm rate ( CFAR) ;Fisher distribution;
constant false alarm rate loss (CFAR Loss, C, ) ;multi-look polarization matched filter (MPMF) ;false alarm rate; figure of
merit ( FoM)
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