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Realizability of advanced control concepts on FPGA hardware

Motivation
Nonlinear Model Predictive Control (NMPC) is
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a highly effective control strategy for manag-
ing complex and constrained systems but faces
challenges in real-time embedded applications,
such as solving non-convex optimization prob-
lems within strict sample times and limited re-
sources [1]. Linearizing the optimization prob-
lem at each sampling time significantly improves
feasibility and efficiency for real-time implemen-
tation [2].

Task Description
The work focuses on implementing NMPC on
FPGA hardware from scratch. Key objectives include not only implementing but also improving the
computational efficiency of NMPC to meet real-time application demands by linearizing the opti-
mization problem at each sample time and optimizing application-specific operations. Benchmarking
implementation approaches is crucial to assess efficiency and feasibility for embedded systems.

Requirements
Candidates should have completed the ”Numerical Optimization and Model Predictive Control” lec-
ture and possess strong programming skills in C/C++. A general understanding of embedded pro-
cessors is considered an advantage.
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