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Distance Regularized Level Set Image Segmentation Algorithm by Means of

Dislocation Theory

ZHANG Fan:? ZHANG Xin-Hong?

Abstract Dislocation theory of materials science is introduced into the level set method. Curve evolution of the level set
method is viewed as a slipping process of edge dislocation, and the evolution of zero level set is driven by the dislocation
configuration force which is derived from the dislocation dynamics mechanism. Combined with distance regularized
level set method, the edge indicator function is replaced by the speed stopping function, and a new evolution equation
of distance regularized level set method is constructed with the dislocation theory. In the proposed algorithm, the
dislocation configuration force and the speed stopping function drive the curve evolution of level set. The dislocation
configuration force reflects the average force on the unit length curve, not only including the gradient information of image
but also including the information of the effective range of the dislocation configuration force. The proposed algorithm
can effectively avoid the phenomenon that the level set function stops evolution because of abnormal image gradient, and
the phenomenon of boundary leakage because of the smaller image gradient. Experimental results show that the proposed

algorithm has good segmentation performance for images with weak boundaries.
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