
Physics Aware Machine Learning 
Regularising machine learn-
ing methods that solely de-
pend on training data using 
prior information of the 
physical law governing the 
dynamics.  
Computational physicists have start-
ed to gain interest in deep learning as 
an alternative to create cheap surro-
gate models based on training data 
without any use of the equations gov-
erning the underlying dynamics. Sole-
ly depending on training data leads to 
models that are ignorant of the under-
lying physics. As a consequence their 
performance is suboptimal and limit-
ed to applications where low accura-
cies are adequate.  

One way to improve these models is 
to regularise the deep learning archi-
tectures by forcing the satisfaction of 
the underlying physical equations. 
This new arising trend is termed 
physics based deep learning [1, 2]. 
The goal of this project is to investi-
gate different deep learning architec-
tures to effectively unravel the gov-
erning equations of physical process-
es based on training data and some 
prior knowledge of the equations. 
The student will also gain experience 
in machine learning software (tensor-
flow) and Python.
This project can be adapted to BSc or 
MSc level.
1. https://arxiv.org/abs/1711.10561 

2. https://arxiv.org/abs/1711.10566 
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PREREQUISITES
• Basic programming skills 

• Basic knowledge of PDEs

• Interest in ML

CONTACT
Prof. Petros Koumoutsakos
MSc. Pantelis Vlachas
e-mail: petros@ethz.ch

 pvlachas@ethz.ch
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CSELAB
Chair of Computational Science - D-MAVT

WWW.CSE-LAB.ETHZ.CH  

In the CSE Lab, we combine computational methods, computer science tools and do-
main specific knowledge to solve scientific and engineering problems in areas such as 
Fluid Mechanics, Nanotechnology and Life Sciences. The core computational compe-
tences of our group are in particle methods and in stochastic optimization techniques.
Motivated by challenges in application fields, we focus on identifying the common ele-
ments among computational techniques and on formulating common methodological, 
algorithmic and software structures that facilitate their further development.
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