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DESCRIPTION DU STAGE

Thématique(s) : Exploitations des données expérimentales et numériques
Type de stage : Fin d’études bac+5 Master2 [ Bac+2 abac+4 [ Autres

Intitulé : Benchmark of online methods to identify parameters of a flight mechanics model at high
angles of attack

Flight mechanics is the field of study focusing on the prediction of the trajectory and of the attitude of an
aircraft. For a given aircraft geometry, simplified parametric mathematical models of the forces and moments
from the fluid on the aircraft are needed to perform the simulations. The dimensionless form of these forces
and moments, called the aerodynamic coefficients, depends on aerodynamics variables as the angle of
attack, the angle of sideslip and the rotation of the aircraft, and depends on control variables as the angular
deflection of the control surfaces. These mathematical models are obtained with a set of input/output data,
data coming from wind-tunnel experiments, computational simulations and/or free flights. The method to
create a model usually splits into two categories: offline methods and online methods.

Figure 1 — Schematic representation of an aircraft and of the frames of study of Flight mechanics (from [1])

Offline methods aim to get a model with the help of a database constructed before the learning, with
data coming from wind-tunnel experiments on a scale model of the aircraft and/or with data coming from
computational simulations [2]. Online methods aim to get a model as data becomes available. In the field of
aerospace, online methods are very often used on free flight data of the real aircraft [3].

The internship focuses on the study of the online methods to identify parameters of a flight dynamics
model and their possible extension to studies at high angle of attack.

- A review of potential online methods will be effectuated.

- Adapted model structures will be determined and the selected methods from the review will be computed.



http://www.onera.fr/

- An analysis of the advantages and of the drawbacks of the methods will be conducted in the form of a
benchmark. The methods will not be tested with data coming from free flight, but will be tested with
simulations of free flight. An existing model of coefficients will be used for these simulations to mimic the
stream of data.

Among the tested methods, a particular attention will be drawn to the Ensemble Kalman Filter methods,
and notably on the new method developed by ENSAM (Ecole Nationale Supérieure des Arts et Métiers)
team of the LMFL (Laboratoire de Mécanique des Fluide de Lille) [3] and its adaptation to flight dynamics
applications.
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Figure 2 — Schematic representation of the Ensemble Kalman Filter algorithm used in the context of the study
of [4]

During the project, the intern will earn skills in Flight dynamics and in Data assimilation.

A thesis will possibly be conducted at ONERA Lille on the development of a numerical twin to guide wind-
tunnel experiments. Online methods to learn the parameters of a model will be at the centre of the study.
The candidate of the internship will be in good position to apply to the thesis, if the thesis is actually
conducted.
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Est-il possible d'envisager un travail en binbme ?

Non

Méthodes a mettre en oeuvre :
Recherche théorique
Recherche appliquée

Recherche expérimentale

L] Travail de synthése
[ Travail de documentation

[] Participation & une réalisation

Possibilité de prolongation en thése : Non




Durée du stage : Minimum : 5 mois Maximum : 6 mois (sur dérogation)
Période souhaitée : A partir de Mars 2025

PROFIL DU STAGIAIRE

Connaissances et niveau requis : Ecoles ou établissements souhaités :

Niveau M2 avec compétences dans les « Ecole d’ingénieur » or Master 2
domaines suivants : systéme dynamique,
mécanique des fluides, sciences de données,
Python
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