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This project aims to present a novel mathematical for registering a group of
medical images in which intensity variations of the images in the group are not
necessarily comparable. The advantages of the new model are three-fold. First, instead
of the traditional approach, this work proposes a new implicit group-wise image
registration framework to simultaneously eliminate an unavoidable bias caused by
reference selection and correct non-comparable intensity variations in the images
disturbed by. Consequently, the associated transformations take each image to a
common coordinate and the images after applying these transformations have similar
shapes and intensity variations to each other. Second, for estimating geometric and
intensity transformations, this work presents the higher-order compact finite difference
scheme combined with the effective regularizations which not only provide accurate
solutions, but also avoid an additional affine linear pre-registration step and blur effect in
the registered images. Finally, this work presents a fast and reliable registration algorithm
based on the multigrid framework for solving the selected medical image registration

problems.
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