
Unraveling Physical Processes with 
Deep Kernel Learning   
In this work, we want to as-
sess the effectiveness of 
Deep Kernel Learning (DKL) 
for modelling differential 
equations. 
Gaussian Processes have been tradi-
tionally used in the field of computa-
tional physics to model integro differ-
ential equations in a data-driven ap-
proach. Compared with equation dri-
ven approaches, they showed very 
promising results especially in ap-
plications where the exact form of the 
equations is not known. On the other 

hand, many recent works replace 
GPs with other machine learning (ML) 
techniques like neural networks (NN) 
with various architectures. 
In this work, we want to apply DKL 
that combines GPs with deep NN in 
specific challenging physical pro-
cesses. The student will learn the 
basic theoretical concepts behind 
GPs and deep NN and implement a 
DKL framework that efficiently models 
integro differential operators. He/She 
will also gain experience in machine 
learning software (tensorflow/keras/
theano) and Python.
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PREREQUISITES
• Basic programming skills        

C/C++/Python

• Basic Mathematics, Statistics

• Basic knowledge of ML

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

 garampat@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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