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Problem description:

The implementation of closed-loop control systems such as the magnetic levitation system of TUM
Hyperloop necessitates the use of sensors for feedback. However, all sensing devices introduce measure-
ment noise (flicker noise, white noise, etc.) which manifests itself in either performance degradation,
or potentially worse, in destabilisation of the system if not accounted for in the controller implementa-
tion. Explicitly modelling sensor noise can help predict its impact on system performance and improve
controller and filter synthesis.
However, sensor noise characterisation and modelling have traditionally evolved as separate research
areas, making it challenging to translate sensor data sheet specifications (e.g., noise density, Allan
Variance plots) into a practical simulation implementation [1].
In the first step of this research internship, the objective is to develop accurate sensor noise models in
MATLAB/Simulink by identifying the parameters of the underlying noise sources for the given sensors
(acceleration and distance sensors). The second step involves validating the implementation through a
structured test campaign on the test stand sensors. The overarching aim is to improve the simulation
model’s fidelity for the TUM Hyperloop magnetic levitation system [2, 3].

Work schedule:

� Literature Research (3 weeks) – Survey on noise modelling and characterisation approaches
� Noise Modelling (2 weeks) – Appropriate noise modelling of distance and acceleration sensors
� Simulation (1 week) – Implementation of chosen models in a simulation
� Experimental Validation (1 week) – Validation of models using real sensor data
� Documentation (2 weeks) – Summary of findings and performance insights
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