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Abstract

We study the applicability of artificial intelligence tools to different problems in fluid dynamics, from the search
of an optimal navigation strategy in complex environments to data reconstruction from partial measurements of
turbulent flows. To solve navigation problems we follow the Reinforcement Learning approach. Here, we focus
on finding the path that minimizes the navigation time between two given points in a fluid flow, known as the
Zermelo’s problem [1].

Concerning data-assimilation, we explore the capability of Generative Adversarial Network (GAN) to generate
missing data in turbulent configurations. In particular, we investigate on a quantitative basis, their use in recon-
structing 2d damaged snapshots extracted from a large database of numerical configurations of 3d turbulence
in the presence of rotation, a case with multi-scale random features where both large-scale organized structures
and small-scale highly intermittent and non- Gaussian fluctuations are present [2,3].
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