MSc Theses Proposal | NeuroEngineering Lab

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 1

Al-based Subject Segmentation for Robust Markerless Motion Capture
Supervisors: Dr. Andrea Cimolato (andrea.cimolato@meduniwien.ac.at), Hyunjeong Lee
(hyunjeong00lee@gmail.com)

Thesis description:

We are offering a master’s thesis within the KinCap project, which investigates neurotechnologies for restoring
upper-limb sensorimotor function. As part of this project, we are developing advanced tools to objectively
monitor patients’ movements and recovery during rehabilitation.
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Our markerless motion capture system uses multiple synchronized cameras and computer vision algorithms to
reconstruct and analyze human movement without requiring physical markers or wearable sensors. The system
is already operational, but an important challenge remains: reliably identifying and tracking patients in clinical
environments where physiotherapists, clinicians, or other people may also be present. Additionally, other
rehabilitation technologies, such as exoskeletons or EMG sensors, can occlude parts of the body, further
complicating accurate tracking.

In this thesis, you will develop and integrate Al-based human segmentation and 3D body-meshing methods
to isolate and track the patient of interest. Your work will help make markerless motion capture more reliable in
realistic clinical settings.

The resulting system will improve the accuracy of movement analysis and facilitate the study of motor recovery
during rehabilitation in real-world clinical settings, enabling comprehensive, multimodal assessments that are
as non-intrusive as possible.

Thesis objectives:
1. Develop and integrate human segmentation/meshing into the motion capture pipeline

2. Evaluate and validate the proposed approach through technical testing

3. If time allows, investigate the integration of the motion capture pipeline with other modalities
Recommended skills:

- Strong programming skills (Python/C++)

- Computer vision fundamentals

- Experience with motion capture is a plus

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!

MEDIZINISCHE

Q EU0 ==NGC L A3 UNIVERSITAT WIEN


https://www.neuroenglab.com/
mailto:hyunjeong00lee@gmail.com
mailto:neuroenglab2019@gmail.com

