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A Novel SAR Image Locally Statistical Active
Contour Model and Algorithm

LIU Guangming'® MENG Xiangwei'
1 Department of Electronic and Information Engineering . Naval Aeronautical
and Astronautical University, Yantai 264001, China

2 Unit 91640, Zhanjiang 524064, China

Abstract: Recently, variational level set method is widely used in image segmentation, but its energy
functional is non-convex, which can easily get stuck in local minima. Firstly, we propose a locally
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(3D), local radial basis function (RBF) interpolation based on exploring spatial anisotropy with vario-
gram analysis was proposed. Firstly, three axes of the data was solved by constructing covariance ma-
trix of the sampling point data and then the data was transformed into the new coordinate system by
rotating transformation; the range of each direction was calculated using geostatistical variograms; the
three values of range was set as three axes of the ellipsoid; at last, node RBF at each sample point was
built. The attribute values of interpolation were solved by linear combination of node RBF. Experi-
mental results show that the proposed method is a feasible method for 3D spatial interpolation consid-
ering anisotropy with high accuracy and reliable interpolation result.
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statistical active contour model (LACM)based on Aubert-Aujol (AA) denoising model and variational
level set method. Secondly, we transform the proposed model into a global optimization model by u-
sing convex relaxation technique; Thirdly, we add the proximal function to transform the global opti-
mization model to a ROF denoising model. Finally, by using a fast denoising algorithm, we obtain a
fast segmentation algorithm with global optimization solver, which does not involve partial differential
equation or difference equation, and only need simple difference computation. The algorithm can re-
duce the running time. By segmenting SAR images, the proposed globally segmentation model not on-
ly can detect boundaries of images robustly and efficiently, and obtain a stationary global minimum,
but also get the image segmentation boundary more accurately.

Key words: SAR image segmentation; variational level set method; convex relaxation technique; fixed

point theory
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