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Fig. 1 Segmentation results of four algorithms with three initial contours
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Fig. 2 Segmentation results of three algorithms with no initial contour
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Application of the Moving Least Squares Approximation to Image Segmentation

LI Shuling, GUO Lan
(School of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: [ Purposes ]An efficient and stable numerical method is developed for the numerical solution of the level set evolution equa-

tion arising in image segmentation. [ Methods] The level set function is approximated by the moving least squares approximation,

and then the level set evolution equation is discredited into ordinary differential equations that can be solved by the forward Euler’s

method. [Findings] A moving least squares approximation method for image segmentation is presented. In this method, the stop

criterion is explicit, and the coefficient matrix is sparse and has small condition number. [Conclusions] Numerical experimental re-

sults reveal that the method requires no re-initialization procedure and conquers the effect by the initial contour of the level set func-

tion. Therefore, the developed method is robust to segment images with high precision and fast speed.

Keywords: moving least squares approximation; numerical computation; level set method; image segmentation
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