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Institution and
Lab

NeuroEngineering Lab, Center for Medical Physics and Biomedical Engineering, Medical University of
Vienna

Principal Investigator: Prof. Stanisa Raspopovic
Website: https://www.neuroenglab.com

Project 3

Chronic pain prediction from wearable signals and psychological data
Supervisors: Dr. Andrea Cimolato (andrea.cimolato@meduniwien.ac.at), Chiara Cavigliano
(chiara.cavigliano@meduniwien.ac.at), Anna Sparapani (anna.sparapani@meduniwien.ac.at)

Thesis description:

We are offering a master's thesis opportunity within the PainSense project, which investigates the
relationship between chronic pain and a range of physiological and psychological markers. The
overarching goal is to develop non-invasive, data-driven methods for pain prediction and

personalized patient profiling, with a long-term view toward tools that can support clinical decision-
making.
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A preliminary machine-learning pipeline has already combined wearable physiological signals with
daily psychological assessments to predict pain fluctuations. This thesis will extend this work beyond
engineered features and classical models by exploring self-supervised learning and time-series
foundation models to learn richer physiological representations, integrate them with psychological
data, and improve pain prediction while preserving clinical interpretability.

Thesis objectives:

1. Investigate the mapping between physiological signal dynamics and pain fluctuations

2. Explore deep representation learning of physiological signals, investigating the use of
foundation models and self-supervised approaches to derive learned embeddings.

3. Explainability analysis, ensuring that the resulting models and representations can be interpreted
in a way that is meaningful for clinical use.

4. Compare the new analysis against the previous machine-learning pipeline, evaluating
differences both in predictive performance and in the clinical conclusions that each approach
supports.
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Recommended skills:

- Technical: Good programming skills (Python), knowledge of Al and Machine Learning algorithms,
and ideally deep learning frameworks (e.g. PyTorch), Signal Processing and Statistical Analysis.

- Soft: highly motivated, prone to work as part of the bigger team

Location Vienna General Hospital, Vienna —in presence

Starting Date September/October 2026

Duration 6 months full-time (usually one semester, but we are flexible if you want to stay longer)

Funding The lab itself does not have budgets for students. But you can consider Erasmus or other funding

opportunities, we are happy to provide letters or short collaboration agreements that describe the
project if those are requirements for your funding application.

How to apply? Please send your CV, short motivation letter (this can also be in the emailitself) and transcripts of
records to neuroenglab2019@gmail.com. If you have any questions please add them to the email, we’re
happy to answer any doubts!
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