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To achieve convergence, nonlinear deformable image registration tasks of
partial-view 3D ultrasound and MRI, as often seen in US guided interventions
or retrospective studies thereof, need to be initialized. In clinical practice cor-
responding 3D landmarks are selected in both images. Performing this depends
on the geometrical understanding of the targeted anatomy and the modality-
specific appearance and is thus prone to error. Therefore, in [1] we propose a
novel landmark-free initialization procedure that is robust in terms of target
area overlap (pixels where target area and US volume are superimposed before
initialization) as well as image overlap (pixels where MRI and US are super-
imposed). The method only requires N low-resolution coarse segmentations as
input, which in most cases can be obtained automatically or with minimal user
interaction, such as few pre-labeled pixels. A euclidean distance transform is ap-
plied to these N label maps, creating a multi-class distance map for both images.
This leads to a minimization problem, where these maps are registered by opti-
mizing our proposed similarity measure via a modified gradient descent scheme,
which prevents unstable behaviour. The proposed method was evaluated, show-
ing a success rate of 100% for registration tasks with initial target area overlap
over 10%. It also converges for all cases with image overlap of 30% or more.

Fig. 1. Graphical overview of the method.
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