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A Variational Level Set Method for Image Segmentation
on Implicit Surfaces

LI Jianguo, PAN Zhenkuan, WEI Weibo, SHI Jie, LI Hua
( College of Information Engineering, Qingdao University, Qingdao 266071)

Abstract The classic Chan-Vese model for two-phases segmentation of planar images is extended to image segmentation on
implicit surfaces. The zero level set of a static level set function is used to express the surface on which images to be
segmented are defined. Its intersection with another zero level set of a dynamic level set function is used to express spatial
active contours for image segmentation. The novel energy functional includes three parts, the first one is the sum of square
of the difference between pixel intensity and mean values in two regions on the surface. The second one is the length of
spatial contour, and the third one is a penalty term to enforce the dynamic level set function to be a signed distance
function. The evolution equation of the dynamic level set function is obtained using variation technique and is discretized
with a simple explicit finite difference method. Experimental results validate the capacity of the proposed model in two
phase image segmentation on implicit surfaces.
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Fig.1 Segmentation of 2-phase image on cylinder surface
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Fig.2 Segmentation of Africa map on sphere surface
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Fig.3 Segmentation of image on irregular surface
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