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Description

The project will focus on the application of the Dynamic Mode Decomposition (DMD) [1] on experimentally gained
high-speed Schlieren videos, used to investigate the aerodynamics during gas atomization of metal powders [2].
Efficient analysis of the recorded high speed videos requires robust computational routines. One potential ap-
proach to analysis large space-time-resolved results, like the given high speed videos, is DMD [3]. For this project
the existing Phyton package PyDMD should be used [4, 5]. After successful application of the PyDMD package
on pre-selected single experiments a parametric study of a full design of experiments is planned. This includes
running the DMD on one of TUMs HPC systems followed by implementation of graphical analysis of the gained
results.

Tasks

• Familiarize yourself with the PyDMD package

• Identify optimal application of the DMD for the given experimental data. Including the different DMD options
in the PyDMD package as well as pre-processing routines of the data (image preprocessing, noise reduction,
etc.)

• Implement processing and analysis routines to analyze multiple experiments on HPC systems

• Allow efficient analysis of the parametric study of the experiments by implementing plots and visualization
of the DMD and experimental results

Requirements

• Solid programming experience in Python; Beneficial: Knowledge of the NumPy and SciPy Python packages

• Experience with TUMs HPC Systems

• Interest in applied engineering and fluid dynamics

• Ability to work independently
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