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Abstract. We propose a variant of the Mumford-Shah model for the segmentation of overlap-
ping objects with additive intensity value. Unlike standard segmentation models, it does not only
determine distinct objects in the image, but also recover possibly multiple membership of the pix-
els. To accomplish this, some a priori knowledge about the smoothness of the objects is taken into
account in the model. To solve the optimization problem involving geometric quantities efficiently,
we apply a multi-phase level set method. Segmentation results on synthetic and real images validate
the good performance of our model.

Key words. Image segmentation, Euler’s elastica, level set methods, Mumford-Shah segmenta-
tion model, additive model, overlapping objects.

AMS subject classifications. 68U10, 65K10

∗Imaging Informatics Group, Bioinformatics Institute, A*STAR, 30 Biopolis Street, #07-01 Ma-
trix, Singapore 138671. Email: {lawyn,leehk}@bii.a-star.edu.sg. This work was supported (in
part) by the Biomedical Research Council of A*STAR (Agency for Science, Technology and Re-
search), Singapore.

†Centre for Wavelets, Approximation and Information Processing, National University of Sin-
gapore, 2, Science Drive 2, Singapore 117543, Singapore. Email: tslliucq@nus.edu.sg. Research
supported by the Wavelets and Information Processing Programme under a grant from DSTA, Sin-
gapore.

‡Department of Mathematics, National University of Singapore, 2, Science Drive 2, Singapore
117543, Singapore. Email: andyyip@nus.edu.sg. Questions, comments, or corrections to this docu-
ment may be directed to this email address. Research supported in part by National University of
Singapore under the grants R-146-050-079-101 and R-146-050-079-133.

1


