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Introduction: MRI at 7 Tesla allows to non-invasively map human brain structure and function with
unprecedented detail and contrast, resulting in improved understanding of pathologies and the potential to
identify biomarkers for and/or improve treatment of neurodegenerative diseases. In practice, the full potential
of human MRI is rarely realized, especially in clinical application, because head motion precludes attaining the
theoretical spatial precision or even renders images diagnostically worthless. Effective mitigation of motion
artefacts remains one of the most important challenges in MRI methods development. One highly promising
approach is to monitor the motion with a ‘motion camera’ and to correct for it by real-time scanner adjustment
and special image reconstruction.
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Source: Maclaren J, Herbst M, Speck O, Zaitsev M. Prospective motion correction in brain imaging: A review. Magn Reson Med. 2013; 69:621-36.

Hypothesis and Objectives: Integrating the optical motion camera with a suitably designed radiofrequency coil
into the scanner’s acquisition and reconstruction framework, will allow routine acquisition of clinical MRI data
that greatly exceeds currently feasible quality.

Setting and Methods: All equipment including the Siemens whole-body 7 Tesla MRI scanner, Kineticor optical
motion tracking and the dedicated radio-frequency receive coil is state-of-the-art and is available to this
project. Real-time feedback of motion information from the camera to the scanner’s hardware control will
“lock” the measurement’s coordinate system to the moving head.

Impact: The successful completion of this project will enable anatomical data of superior quality to be collected
from elderly, children or patients who are simply unable to lie still. This will improve the diagnostic value, and
help reduce burden on the patient due to re-scanning as well as the economic burden on the healthcare
system.
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Requirements candidate: Highly motivated student with excellent programming and numerical skills, ideally
with background in the natural sciences. Good English communication skills and proactive and resolute attitude
are required.
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motion correction
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