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Sliding organs pose challenges in the registration of dynamic medical images because the smooth-
ness criterion which is commonly assumed over the whole image domain does not apply at the sliding
interfaces. In this case, image registration methods have to cope with local discontinuities in the corre-
spondence map. We present a new registration methodology based on a multi-resolution transformation
model which is defined as a directed acyclic graph. The graph’s edges connect consecutive resolution
levels enabling to inhomogeneously pass displacements through to higher levels. Thus, they are well
suited to cope with local discontinuities while aiming at smooth correspondence maps. We introduce
three regularization terms which operate on the graph. A total variation term ensuring discontinuity pre-
serving smoothness, a sparsity term on zero edge-weights to prevent trivial solutions and a term which
prefers transformations which are explained in lower resolution levels. For an early proof of concept we
analyze the registration performance of our method on synthetic 2D data and on a 2D slice of the POPI
model.
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