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M.Sc. Thesis Description 
 

 

Brief Description: (a 4-5 lines long paragraph) 

Recently, the diagnosis of certain brain disorders as Hyperactivity has been related with the 
analysis of anatomical structures in Magnetic Resonance Images (MRI) of the human brain. 
The automatic recognition of these structures is essential to speed up the diagnosis and make it 
observer-independent. We propose to study computer vision techniques to localize and segment 
the structures of interest and give information about their volume and shape. 
 

 

Detailed Description: (a half-page or one-page description, may include a brief task planning) 

 

Multiple studies of neuroscience are focus on the hypothesis that brain disorders as Hyperactivity 
are related with different shapes of certain brain structures. To analyze these anatomical 
differences Magnetic Resonance Images (MRI) of the human brain are used.  
 



 
 
This research project is focused on the automatic recognition of the areas of interest in MRI 
which is essential to speed up the process of brain disorder diagnosis and to make the process 
observer-independent.  
In order to localize structures, three well-known techniques can be compared: Active Shape 
Models (ASMs), which builds statistical shape models using a training data set and iteratively 
adapts to a new image, and GraphCuts and Normalized Cuts, which define the image 
segmentation problem as a graph-based partition problem using an image global criterion. 
 
The project will be developed in collaboration with the Cognitive Neuroscience Group from 
Hospital del Mar who counts with experts in Cognitive Neuroscience. The project has promising 
results and great interest from the clinical community.  
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Minimal Requirements & Previous Knowledge: (optional) 

- Programming experience in C++ and Matlab are compulsory.  
- Written and verbal communication skills in English. 
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