Master’s Thesis Proposal

Peripheral Nerve Segmentation using Weakley Labelled Annotations
Background Magnetic resonance neurography (MRN) provides complementary but qualitative insights to
electrodiagnostic studies when assessing peripheral neuropathy. Recently, automatic segmentation of peripheral
nerves from MRN based on convolutional neural networks (CNNs) has been explored for obtaining crosssectional and volume biomarkers [1]. However, training CNNs requires a large amount of labelled data, i.e. a
reference segmentation of the peripheral nerves. Obtaining such reference segmentations is usually a timeconsuming and user-dependent task, and requires trained personnel (neuroradiologists). Therefore, methods
working with fewer or differently labelled data are urgently needed. A promising line of research are so-called
weak labels or weak annotations [2].
Aim The student will investigate the use of weakly labelled annotations for automated segmentation of
peripheral nerves in MRN images of the thigh and leg.
Materials and Methods The method will be developed and evaluated on high-resolution T2-weighted MRN
images of the human thigh and leg from healthy volunteers and patients with peripheral neuropathy (total n=400
images). Each MRN image comes with three types of annotations (see Figure 1): 1) descriptive points, i.e.
single-voxel annotation on few image slices, 2) a reference annotation of the peripheral nerve(s), and 3) fitted
circles, i.e. a coarse annotation on every image slice. Experiments with CNNs will be conducted to leverage the
weak annotations with the aim of obtaining a comparable segmentation performance to a CNN trained on the
reference annotations.
Environment The student will actively collaborate with members of the Support Center of Advanced
Neuroimaging (SCAN) and the Department of Neurology at the Inselspital, broadening his/her experience on
different areas of basic and applied research.

Fig. 1:Illustration of the available weak annotations (red) along a peripheral nerve (yellow). MRN image of the thigh with
the peripheral nerve (sciatic nerve) being indicated by a circle (right).

Nature of the Thesis
Image analysis & Machine learning: 60 %
Experiments & Evaluation: 40 %
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Interest in machine learning, especially deep learning
Programming knowledge in Python (or equivalent)
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