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Physics-informed Training of Neural Networks for Control
of a Bioreactor

Master’s Thesis

Control of bioreactors can become a difficult task to accomplish, since biological processes
are uncertain by nature. A way of dealing with these uncertainties is to incorporate
machine learning algorithms like neural networks. However, to achieve good performance
neural networks usually require larger data sets for training, which are mostly not available
for bioprocesses. Physics-informed training of neural networks can be an advantage, if
large data sets are not available. Additionally, physics-informed training can yield better
accuracy, faster training or an improved generalization.
Your tasks will be:

1. Literature review on methods for physics-informed training of neural networks
2. Implementation of physics-informed training of neural networks as part of a previously

released toolbox
3. Study neural networks trained with the newly implemented method in simulations using

a model of a bioreactor as an example

Experience with /
knowledge about: Artificial neural networks, model predictive control

Programming skills: Python (good to very good skills required)

Language: English
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