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Abstract  This paper focuses on Mumford-Shah model based approaches for color images resto-
ration and segmentation. The extension of the elliptic functional proposed by Ambrosio and Tor-
torelli for color image is studied and analyzed. In the generalization model, image is considered as
embedded surface in Riemannian manifold. A new physical quantity in the form of vector prod-
uct, which describes the differences of the gradient between different channels, is introduced into
the regularization term of the “object”, then a new energy functional is proposed. The authors
give a detailed proof of Gamma convergence result of the generalization energy functional, and
Euler-Lagrange equation for optimizing the new energy functional is also proved. Utilizing the
steepest descent method and half-point scheme, a finite difference algorithm is proposed. Experi-
mental results and theoretic analysis show that the straightforward generalization Mumford-Shah
model for vector-valued image will deal with different channels as the same way, while the gener-

alization model which is in Riemannian manifold framework provides a new mechanism to align
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different channels together, and to measure the cross correlation of orientation between different

channels, also the generalization model has better performance than the direct extension model.
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The part objectives of these projects are to study the
mathematical problems arising from computer vision theory
and fracture mechanics involves bulk and surface energies at
the same time. In recent years much attention has been de-
voted to such variational problems with application to the
study of image processing, computer vision, etc. Mumford-
Shah model is one of the most famous models. A weak for-
mulation of Mumford-Shah functional has been proposed by
De Giorgi and Ambrosio by introducing the space of special
function of bounded variation. In their approach, the un-

known surface of the problem is interpreted as the disconti-
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nuity set of an unknown function. Their theory has led to
many existence and regularity results. However, in current
exist literatures, only few results on approximation of Munr
ford-Shah functional for vector-valued images.

In this work, the authors address the issue of how to
generalize the Mumford-Shah functional for color(or general
vectorial)images. In general, segmentation and restoration of
vectorial images are not always a straightforward generaliza-
tion of grey-level image cases. The most obvious way to gen-
eralized the Mumford-Shah functional to vectorial images is
to used the simple channel by channel method. In this case
the only coupling between the channels is through the edge
set, and it causes the bad phenomena of color fluctuations
along edges as a result of a lossy JPEG standard compression
is a good example. Motivated by the concept of image as sur-
face, the authors propose and analyze extension of the Mum-

ford-Shah functional for color images.
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