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Research on the Mumford-Shah Model in Image Segmentation
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Abstract The Mumford-Shah model has been well acknowledged as an important method for image segmentation.
The paper discusses the problem of simultaneous image segmentation and smoothing by approaching the Mumford-
Shah paradigm from a numerical approximation perspective. In particular, a novel method for the numerical
solving of the Mumford-Shah model is proposed. First, the paper presents mathematically the existence of a
solution in the weak formulation of SBV space. Then some approximations and numerical methods for computing
the weak solution are discussed. Finally, a minimization method based on the quasi-Newton algorithm is put
forward. The method can find the absolute minimum of the functional in each iteration. Considering the important
role of a discrete finite elements approximation method in the sense of I'-convergence. an adjustment scheme for
adaptive triangulation is used to improve the efficiency of iteration before the current iteration begins. Experiment
results show that the proposed algorithm can be simultaneously used to image segmentation and smoothing, and
the performance of the algorithm is satisfactory.
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