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Introduction: Vision sensors (cameras) are increasingly popular for position measurement in
automatic control due to their low cost, convenient installation, and wide range of applicability.
However, common cameras have relatively low sampling rates (∼30Hz) compared to widely
used laser distance sensors (>1kHz), which, by neglecting the sampling mechanism, signifi-
cantly affects the controller’s performance due to increasing model mismatch, up to the point
of destabilization. Higher-order discrete-time control proposed in our recent works [2, 3, 1,
4] addresses this problem without needing to redesign a control law, and allows for a control
implementation with minimal modifications compared to the quasi-continuous case.

Tasks: The goal of this thesis is to realize position control on the magnetic levitation test
bench using a camera as position sensor, to showcase the advantage of higher order discrete-
time control. The work is expected to include the following aspects:

• Integrate a camera to the current test bench.

• Implement a computer vision algorithm to realize position measurement.

• Utilize the measurement data for higher-order discrete-time control.

• Evaluate the performance of the implementation in comparison to the current setup.

Desired prerequisites:
• Strong interest in automatic control (docu-

mented by the transcript of records).

• Knowledge in computer vision, experience
preferred.

• Programming skills in MATLAB and Python.

• Fluent in English or German. Figure 1: Magnetic Levitation System
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