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 2

Firmware Engineering and Adaptive Closed-Loop Control for a Novel Electrical Stimulator
Supervisors: Dr. Andrea Cimolato (andrea.cimolato@meduniwien.ac.at), Thien Le
(thien.le@meduniwien.ac.at)

Thesis description:

This project focuses on developing highly reliable, deterministic firmware and low-latency adaptive
control loops for a novel, in-house electrical stimulator. Traditional neurostimulation relies on open-
loop regimes, but the next frontier in neurorehabilitation involves real-time, closed-loop modulation
where the stimulator dynamically adapts its output based on immediate biological feedback. While the
custom hardware is newly built, a key challenge remains: guaranteeing absolute safety, timing
precision, and clinical efficacy through robust, on-chip software execution.

As athesis project, you will program, test, and validate the low-level firmware while exploring the
system's capabilities in executing low-latency, closed-loop stimulation profiles. Your work will improve
the safety and fidelity of the stimulator under various physical loads and implement communication
protocols to receive real-time biological feedback data (such as HD-EMG signals, pressure sensing, or
kinematic tracking). In addition, robust firmware validation and adaptive control will enable
seamless integration of this stimulator with adjacent edge devices and multimodal rehabilitation
technologies, supporting advanced on-the-fly modulation for targeted motor function and upper limb
functional restoration.

Thesis objectives:

1.Develop and test low-level, deterministic firmware (C/C++) to control stimulation parameters and
safety cut-offs

2.Design a Hardware-in-the-Loop (HIL) testing suite to benchmark operational latency and waveform
fidelity

3.Implement low-latency communication for real-time biological feedback, and, if time allows,
investigate lightweight adaptive control or tinyML architectures for on-the-fly modulation

Recommended skills:

1.Strong programming skills (C/C++) for microcontrollers

2.Fundamentals of embedded systems and real-time operating parameters
3.Experience with Hardware-in-the-Loop (HIL) testing or control theory 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 email itself) 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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