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Master’s Thesis

» Ground reaction forces (GRFs) are essential for gait analysis and assistive device control. Conventional GRF measurements require
force plates or instrumented treadmills, limiting their use to laboratory environments. Recent machine-learning approaches can
estimate GRFs from wearable inertial measurement units (IMUs), enabling real-world applications. However, purely data-driven
models may produce physically inconsistent predictions. Physics-informed neural networks incorporate biomechanical knowledge,
such as gait-phase information or physical constraints, into the learning process to improve accuracy, robustness, and real-time

performance.

* Project aim: Develop and evaluate a physics-informed neural network for real-time GRF estimation from IMU data for assistive
device control.
+ Tasks:
* Review state-of-the-art GRF estimation methods.
» Investigate biomechanical constraints for GRF estimation.
* Develop and implement physics-informed neural network models.
+ Compare against conventional neural networks.
» Evaluate real-time performance and control applicability.
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. Requirements: M.Sc. Mohammadjavad Jazini
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« Experience with machine learning.
* Programming skills in Python.
+ __Interest in biomechanics and assistive device control.
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