
 

 

Open Thesis (MA) 

Network modeling and control approaches for 

brain stimulation - a step towards Digital Twins 
 

Description: 
The project aims at advancing network-based modeling and 
control approaches for brain stimulation, with the long-term 
vision of contributing to digital twin frameworks in neuroscience 
and engineering. The central objective of the project is to 
develop, analyze, and validate control-theoretic models of large-
scale brain networks that can be used to simulate and predict 
the effects of therapeutic interventions, such as medication or 
neurostimulation, on neural dynamics. 
The project builds on a recently proposed network-based 
modeling framework for large-scale brain dynamics that 
integrates empirical neural data with linear dynamical system 
models. Overall, the goal is to rigorously evaluate and refine 
network-based brain models as computational tools for studying 
and predicting the impact of targeted brain stimulation in 
realistic settings. 
From a scientific perspective, the project is explicitly positioned 
at the interface between computational neuroscience and 
control theory. It engages with neural data, brain network 
representations, and questions of biological interpretability. 
Moreover, it draws on concepts from systems theory and control 
to formalize and analyze intervention strategies in complex, 
high-dimensional systems. The thesis will be co-supervised by 
Prof. Dr. Xenia Kobeleva, Computational Neurology Group, Ruhr 
University Bochum. 
Prerequisites: 
Applicants are expected to have strong analytical and 
programming skills. Background in areas such as computational 
neuroscience, control theory, signal processing, applied 
mathematics, machine learning, or bioinformatics is highly 
desirable. The ideal candidate is comfortable working across 
disciplinary boundaries and is motivated to engage with both 
mathematical theory and neural data.  
Application Process: 
Interested candidates should submit a short statement of 
motivation along with a CV and a transcript of study records to 
andrea.iannelli@ist.uni-stuttgart.de 
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Area: 
 

Systems Theory 
Neuroscience 
 

Properties: 
 

Type: MA 
 

40% literature 
25% theory 
35% simulation 
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