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Machine Learning Applications in
Turbulent Flows

Overview

While remaining as one of least understood topics, turbulence is observed in every branch of fluid mechanics from
aerodynamics to environmental flows. What makes the analysis of turbulent flows complicated is the variety of spatial
and temporal scales that exist in such flow regimes. It is specifically challenging for machine learning algorithms to
deal with wide-spectrum nature of turbulent signals and differentiate between the deterministic and stochastic
components in such data sets. Hence, applying machine learning methods to turbulent flows systems not only pushes
the limits of scientific machine learning but also can be insightful in discovering new structures from such complex data
sets and accelerate the conventional flow simulations.

This workshop is designed to familiarize the participants with basic machine learning tools that can be applied to
turbulent flow simulations. These methods aim at reducing the complexity of turbulent flow simulations in space and
time, uncovering key dynamic features in such flow regimes and reconstructing the flow field for predicting the
behaviour of these systems beyond the simulation time with a lower computational cost.

The workshop is designed for target audience of PhD students and postdocs and participants should be familiar with
MATLAB and Python as a prerequisite.
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