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Abstract

The increasing importance of medical imaging in cancer treatment, combined with the growing popularity
of deep learning gave relevance to the presented series of contributions to deep learning solutions in medical
imaging applications. The projects aim to improve the efficiency of MRI for automated tasks related to
radiotherapy, building on recent advancements in the field of deep learning.

Our implementations are built on recent deep learning methodologies, while introducing novel approaches
in the main aspects of deep learning, with regards to physics-informed augmentations and network
architectures, and implicit loss functions. Our focus was to make our methods public, and to evaluate them
on public datasets, to make it easier for future comparisons.

The results of the collected projects include the development of robust models for MRI bias field correction,
artefact removal, contrast transfer and synthetic CT generation. Furthermore, the projects stress the
importance of reproducibility in deep learning research and offer guidelines for creating transparent and
usable code repositories.

The projects collectively build the position of deep learning in the field of medical imaging. The projects
offer solutions that are both novel and aim to be highly applicable, while emphasizing generalization
towards a wide variety of data and the transparency of the results.
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