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Background: White matter lesions can be
found in brain diseases like multiple scle-
rosis, stroke, and various forms of demen-
tia. Total lesion volume is considered re-
lated to the disease progression process.
Hence, lesion detection and segmentation
is important — and computer-assistance
could help to improve consistency and
throughput of expert readings.

At this, the application of machine learn-
ing algorithms is promising [2]. In close
collaboration with the Department of
Neuroradiology of the University Medical
Center Hamburg-Eppendorf, we aim at
establishing a respective machine learn-
ing-based lesion detection and segmenta-
tion framework to allow for (semi-)auto-
mated analysis of large magnetic reso-
nance (MR) image data bases.

Project/Thesis Topic: You will implement
and extend state-of-the-art machine learn-
ing classification approaches like random-
ized decision forests (ensemble of deci-
sion trees; Fig. 3), identify suitable image
features (Fig. 2), evaluate and optimize the
choices — and so significantly contribute
to the framework to be established.
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Fig. 1: FLAIR MR image, revealing a multiple sclerosis lesion
(white arrow) in corpus callosum [1].
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Fig. 2: Examples of image features considered promising in
white matter lesion detection and segmentation [2].
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Fig. 3: Principle of decision trees; cf. [3] for details.
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