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Motivation

Aerodynamics play an important role in modeling the
dynamics of an aircraft and are represented by
aerodynamic coefficients. Those coefficients are
typically computed from look-up tables depending on
the current flight state such as altitude, Mach
number and angles of the control surfaces. Since we
are interested in the model predictive control (MPC)
of a fighter aircraft using the toolbox GRAMPCH, the
gradients of the dynamics, moreover the gradients of
the aerodynamic coefficients are required. Instead
of using finite differences to approximate these
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gradients, in this thesis an aerodynamics model should be trained from the look-up tables, such
that the gradients can directly be computed from this model.

After familiarizing with flight dynamics, a simple model for the longitudinal dynamics of the
ADMIREP model as well as an MPC is implemented and tested using finite differences for the
coefficients. It follows by the main part of this thesis, the modeling of the aerodynamics. Therefore,
first different existing approaches (e.g. polynomial/spline fitting and neural networks) should be
researched and evaluated on feasibility and usefulness for our application. Based on that,
promising approaches are implemented, tested and compared to the finite difference-approach,
ideally leading to an adapted or newly developed modeling approach for aerodynamics.

Requirements

Programming skills in MATLAB, MATLAB Simulink, and basic knowledge in C.
Knowledge in data-driven modeling, i.e. machine learning, curve fitting, polynomial regression
Basic knowledge in flight dynamics and experience with GRAMPC are of advantage.

Note that the thesis can be written in either English or German.
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