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Abstract

Magnetic resonance imaging (MRI) is an extremely versatile medical imaging modality, which is of
great value for clinical research and patient care. Dementia, cancer, and osteoarthritis are just a few
examples of diseases where MRI plays an important role in the diagnosis, prognosis, or treatment
monitoring. Traditionally, the images are assessed by qualitative, subjective, visual analysis.
Nowadays, there is an increasing demand for more quantitative, objective, and automated analysis
methods. With advanced image processing methods, quantitative imaging biomarkers can be
extracted from the raw images. However, the current methods are often hindered by typical MRI
artefacts, and there is a lack of insight in the effects of noise, acquisition settings, and patient motion
on the accuracy and precision of estimated imaging biomarkers.

The aim of this project is to improve the quantification of imaging biomarkers, by gaining more
control on the image formation and the image reconstruction process. To this end, the PhD
candidate will develop and evaluate state-of-the-art MRI reconstruction methods. Knowledge of the
MRI acquisition peculiarities (sources of noise, point spread function characteristics, magnetic field
inhomogeneities) and prior information
about the studied anatomy (tissue
composition, typical organ movements)
will be integrated in a unified model.
One the one hand, this model should be
exploited in the reconstruction process
to improve image quality, and on the
other hand, it will provide theoretical
insight in the accuracy and precision of
the estimated imaging biomarkers.

Figure 1: Rendering of white matter

tracts in the brain, thanks to super-
resolution MRI reconstruction.

Requirements of e Master degree in physics, engineering, math, or informatics.
candidate e Good command of English language (IELTS grade 6.5).

e Ability to work in a multidisciplinary team.

e Experience with programming.

Supervisor information The project will be supervised by Prof. dr. Wiro J. Niessen, Dr. Stefan
Klein, and Dr. Dirk H.J. Poot, in close collaboration with MRI physicists.
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