
Master Thesis or Student Research Project 
 
 
Topic:  
Implementation and validation of a data post-processing tool for “dynamic mode decomposition” 
 

 
 
Background:  
Modern tools of computational fluid dynamics, like large-eddy- and detached-eddy simulations, can 
resolve complex fluid phenomena with very high spatial and temporal accuracy but also produce 
large amounts of data. The analysis of these datasets poses new challenges especially when one 
needs to distinguish between relevant and irrelevant features of a flow and to identify coherent 
phenomena. For this purpose, new post-processing tools have been developed that benefit from the 
high spatial and temporal resolution of the simulation results. 
One example of these tools is the dynamic mode decomposition (DMD). DMD is especially suited for 
periodic phenomena with narrow-banded frequency spectra and allows to identify spatial-temporal 
modes which are ordered hierarchically by energy. These modes can then be used to identify the 
dominant features of a flow configuration.  
Dynamic mode decomposition is not restricted to results from computational fluid dynamics 
calculations but can also be used to analyze highly resolved data from experiments, like e. g. particle-
image velocimetry (PIV). 
 
Scope of Work:  
First of all, a literature study should be conducted with a focus on the mathematical basis of DMD 
and previous application examples that could serve as validation test cases. Additionally, the student 
is expected to identify the conceptual differences and possible advantages or disadvantages of DMD 
over similar techniques like proper orthogonal decomposition (POD). 
Then the algorithm should be implemented in a way such that it can handle datasets from different 
sources. If possible, an implementation in Python is preferred.  
Then the code should be validated with the selected test cases. In order to show the full capabilities 
of DMD, the algorithm is finally applied to simulation results from the DLR TAU code.  
 
Requirements: 

• Basic knowledge in fluid mechanics 
• Basic knowledge in computational fluid dynamics (CFD) 
• Prior experience in programming, preferably Python and Octave/Matlab 

 
Start:  As soon as possible. 
 
Contact: 
Tim Horchler 
Institute of Aerodynamics and Flow Technology, Spacecraft Department 
Bunsenstr. 10 
37073 Göttingen 
Tel.: 0551 – 709 2591 
E-Mail: tim.horchler@dlr.de 


