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Description:

Physics-informed neural networks (PINNs) have emerged as a promising approach for reconstructing physical systems from sparse observations by
combining data and physical constraints. They are highly data-efficient, robust to noisy measurements, and often generalize well across space and time.
However, in absence of training data PINNs exhibit a strong tendency towards trivial solutions of partial differential equations, instead of recovering the
underlying dynamics. This project investigates methods for improving the temporal stability and accuracy of PINNs for transient fluid flows. Starting from
simple benchmark problems, the complexity will gradually increase toward more realistic flow configurations.
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* Implement, reproduce, and evaluate approaches from the scientific literature using JAX. \f.Et:g.\;.}‘.}:{.':.; \;.:%;:e’.'f.;/.g_‘?.;"’
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* Develop and test extensions to existing PINN training strategies. ‘3‘3%."-?‘.?;?.?-?."-‘1.?9!1?-‘.6‘{‘?
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* Train and evaluate PINNs for incompressible flow reconstruction from sparse measurements o‘\ﬁ.%;f@“}{?‘\\ %;.3@‘2{:‘_&.//[‘0

Scope of Work: /‘\\\\I// <7
* Conduct a literature review on recent methods for improving the accuracy of transient PINNs. ?‘@“I’I”"‘I@”&,&‘Q

Requirements:

* Knowledge of fluid mechanics

* Background in partial differential equations

* Experience with Python and scientific computing libraries (e.g.
NumPy, SciPy) (ideally also JAX and git)

* Basic knowledge of machine learning, neural networks, and
automatic differentiation.

* Knowledge on optimization theory, gradient descent, second order
methods, numerical stiffness advantageous

For applications or further information, please contact:
Chair of Reactive Flows, lehre@rf.uni-hannover.de, please include your CV and a current transcript of records (grade overview) with your application.




