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High-resolution PolSAR image level set segmentation

Zou Pengfei'” | Li Zhen', Tian Bangsen'
1. Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences, Beijing 100094, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Objective Statistical models cannot agree well with the distribution of texture in a high-resolution synthetic aper-
ture radar (SAR) image. Obtaining good results with traditional polarimetric SAR (PolSAR) image segmentation methods
is therefore difficult. To overcome this problem, we propose a new PolSAR image segmentation method that combines Kum-
merU distribution and the level set framework. Method The proposed method defines a new energy function with the Kum-
merU probability density function as a high-resolution PolSAR image statistical model. The method is therefore suitable to
PolSAR image segmentation. To implement PolSAR image segmentation, the parameters of KummerU distribution are esti-
mated with the maximum likelihood method. The level set function is applied to the numerical solution of a partial differenti-
al equation. Result Experiments are based on synthetic-full-polarization and real-full-polarization SAR images. All experi-
ments show good results, with an accuracy level above 95% compared with that of the traditional method and which there-
fore proves the applicability of the proposed algorithm. Conclusion We propose a novel PolSAR image segmentation method
based on a level set framework. The algorithm is applicable to high-resolution PolSAR images. Experiment results indicate
that our model can be effectively used in most scenes and can separate targets from the background in homogeneous, hetero-
geneous, and extremely heterogeneous areas.

Key words: KummerU; segmentation; level set; PolSAR image
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