
 

 

           MSc Projects             
 

Biophysics of Transcranial Neurostimulation 

 
Transcranial Neurostimulation uses brief magnetic pulses 
or electrodes attached to the skin to transiently induce 
weak electric currents in the brain. This in turn modulates 
the neural processing in the stimulated brain regions. 
 
Transcranial Neurostimulation has a wide range of 
(potential) applications from basic brain research to the 
treatment of psychiatric and neurological diseases 
such as depression or stroke. 
 
The effectiveness of Transcranial Neurostimulation varies 
substantially between patients: Sometimes we see the 
desired effects; sometimes it has hardly any or even the 
opposite effect. Further development is strongly needed. 
 
The electric field distribution in the brain is a major 
factor determining the stimulation effects. However, 
until recently, the field distribution was only coarsely 
determined using highly simplified models of the electric 
conductivity distribution in the human head. 
 
The general aim of the MSc Projects will be to 
 further develop a software pipeline for realistic field 

calculations based on Finite-Element methods and 
structural and diffusion-weighted MRI (see 
www.simnibs.de). 

 apply the software pipeline to tackle questions from 
basic and clinical brain research. 

 
 
Examples for two MSc Project are given below. 
 
 
 
 
Interested students should contact: 

Axel Thielscher, Assoc. Prof., DTU-BME & DRCMR 
axthi@elektro.dtu.dk 
38623326 
 
 
 
 



 
 
 
 
 
MSc Project 1: 
Improving the automatic reconstruction of 
head models from MRI data. 
 
At the moment, only the most important tissue types are 
reconstructed from the MRI data. This affects the accuracy 
of the estimated fields to an unknown extent. The student 
would improve the software pipeline to incorporate the 
segmentation of additional tissues (e.g., large veins) and 
test to how much the field distribution changes when these 
tissues are taken into account.  
 
Prerequisites: Strong interest in biomedical image 
analysis, strong programming skills (in particular Matlab & 
C) 
 
 
 
 
 
 
 
 
 
MSc Project 2: 
Characterizing the interindividual variability of 
the electric field injected during transcranial 
weak current stimulation. 
 
Using existing software, the student would characterize 
the variability of the electric field across head models from 
different participants. The goal would be to quantify the 
amount of the differences and the locations in the brain 
that exhibit the strongest variations. In addition, the most 
important factors (e.g. brain shape, skull thickness) that 
cause the interindividual variations would be isolated. 
 
Prerequisites: Strong interest in biophysical modeling and 
biomedical image analysis, decent programming skills (in 
particular Matlab)  
 
 
 
 


