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Set-theoretic image model and its application to image recovery and
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In this study, we address the applications of set-theoretic image modeling
to problems of the image recovery and reconstruction. We have applied the morphology, which provides

a class of the set-theoretic image processing, to image recovery and reconstruction problems. We
also extended the morphology to a novel class of nonlinear filtering. In the application of the
image recovery, the regularization with a prior obtained from the set-theoretic image features is
proposed. By using the morphological image priors, the image denoising that can preserve details of
images is proposed. The image decomposition according to the sizes of local structures is also
proposed by using the set-theoretic image features. In the extension of the morphology, the max and
min functions of the morphology are extended to the class of convex and concave functions,

respectively. We demonstrated that the novel nonlinear can outperform the morphological filter with
relatively small computational costs.
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