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Abstract

The aid of machine learning and artificial intelligence in the field of aerodynamics domain has been
increased to reduce the cost of high-fidelity models. This work is an extension of [1], which the author
developed an aerodynamic model using numerical results, which can be considered a high-fidelity model
inside the numerical simulation domains, nonetheless it is a low fidelity when it is extrapolated to the physical
experiments.

This work presents a low cost and high-fidelity aerodynamic model using experimental flight data of a
reduced scale Generic Future Fighter (GFF). To accomplish the objective, a machine learning technique
takes place to understand the flight mechanics of the remote controlled GFF. The Neuro-Fuzzy, first
presented by [2], combined with Differential Evolution [3] is used to train the experimental data acquired with
Pixhawk.

The final model consists of a Fuzzy Rule-Based System (FRBS), with membership functions in Gaussian
shapes for input variables, and equations for the outputs. With arbitrary information about the input variables,
if they belong to the range of trained set data, it is possible to predict the forces and moments for the
presenting aircraft.

This aerodynamic model is a system identification for a specific aircraft, which is capable to describe the
behavior of GFF with the input variables values. Furthermore, the possibilities are still being studied about
the application of the present technique, one of them as future work is to develop a model simulation with the
trained aerodynamic model, which can become a reduced-scale flight test simulator for new fighters.
According to [4], the subscale flight testing cannot meet all similarity conditions, but still can be used to aid
the full-scale project with relaxed similarities constraints.
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