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Project Abstract

Segmentation  of  white  matter  (WM)
lesions on magnetic  resonance imaging
(MRI) has become a crucial criterion for
diagnosis  and  predicting  prognosis  in
early disease. The goal of the project is
to  develop  a  new  image  segmentation
tool/software  for  brain  lesions
segmentation  using  available  deep
learning techniques for clinical practice. 

Background and Motivation

White  matter  (WM)  lesions  are
commonly found in the brains of healthy
elderly  individuals  and  have  been
associated with various neurological and
geriatric  disorders.  In  MICCAI  2017,  we
won  the  WM  lesions  segmentation
challenge  using  deep  learning
techniques [1]. Currently, the team from
department  of  Neuroradiology  in  TUM
hospital  is  very  interested  in  applying
this algorithm into their clinical practice.
In  2012,  they  developed  the  first-
generation lesion segmentation tool  [2]
which is widely used for clinical research
all over the world. 

The goal of this project is to equip the
current  lesion  segmentation  software
with deep-learning kernel and contribute
to the research community. The software

will be used by the hospital for research
purpose. 

 

Student’s Tasks Description

The student will design a software based
on python (or Matlab) and GUI, including
the  pre-trained  deep-learning  models.
The software will be tested on two small
datasets  from  two  scanners  from  TUM
hospital. 

The  main  functions  of  the  software
would include:  1.  reading images/scans
and preprocessing in a batch manner; 2.
taking pre-trained deep-learning models
and  generating  prediction  masks.  3.
exporting simple statistics based on the
prediction  masks  such  volumes  and
number of lesions.

Technical Prerequisites

Good  knowledge  in  Python  (or  Matlab)
programming and GUI is necessary.

Knowledge  in  deep  learning  is  not
necessary but preferable.  
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