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Automatic Cell Image Segmentation Based on B-Snake Model

with Constraint of Morphology
HU Jiong-jiong, YU Hui-min, FANG Bo

(Department of Information Science & Electronic Engineering, Zhejiang University, Hangzhou 310027 )

Abstract In cell images the clustering phenomenon frequently appears. In order to separate the clustering cells, an
automatic segmentation algorithm based on a novel B-spline active contour model ( B-Snake model) is proposed. The novel
B-Snake’ s energy terms depend not only on the cell image itself, but also on a modified nonlinear distance image. Firstly,
the algorithm generates the distance image. The distance image is called a nonlinear distance image because of the
nonlinear relationship between the gray levels at each pixel and the distance from that pixel to its nearest background pixel.
To produce the modified nonlinear distance image, an iterative erosion method with a dynamic structure rather than a fixed
one is used in the algorithm. Secondly, the B-Ssnake model is initiated via morphological operation on the modified
nonlinear distance image. Two initialization methods, one is faster but the other is more precise, can be chosen according
to the cell types in the cell images. Finally, the novel B-Snake model obtains the cell boundaries under the effect of both
the original image force and the modified nonlinear distance image force. Experimental results show that our algorithm is
effective for automatic cell image segmentation.
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Fig.2 lierative erosion with a dynamical erosion structure
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