
Control the micro-scale: Machine Learning in 
microfluidics 
Combine the power of 
Machine Learning with the 
inherent capabilities of 
particle-based simulation 
methods for microfluidics. 

Mesoscale methods are one of the 
leading techniques for the simula-
tion of phenomena present in the 
microscale (e.g. blood flow). In 
these methods, the boundary condi-
tions and general fluid properties 
(density, viscosity) cannot always 
be imposed directly, but are rather 
an outcome of the simulation and 
highly depend on the choice of 
model parameters. 

Through this project we propose a 
solution to the aforementioned 
problem: Controlling the targeted 
fluid parameters by coupling the 
microfluidics simulation method to a 
neural network (NN). 

For this project the student will im-
plement, optimize, and evaluate the 
coupling between uDeviceX, our in-
house HPC microfluidics software, 
and a NN code that outputs local 
parameters of the DPD model. 

The microfluidics method and de-
tails of the simulation software can 
be found in the following refer-
ences: DPD, uDeviceX. 

�

�

PREREQUISITES 

Strong programming skills (C++, 
Python). 
Machine learning. 
HPC (experience with MPI, ideally 
also with CUDA). 
Interest in fluid dynamics.

CONTACT 
Athena Economides 
Guido Novati 
Lucas Amoudruz 
Prof. Petros Koumoutsakos 
e-mail: eceva@ethz.ch 
            petros@ethz.ch

CSELAB
Chair of Computational Science - D-MAVT

WWW.CSE-LAB.ETHZ.CH  

In the CSE Lab, we combine computational methods, computer science tools and domain specific 
knowledge to solve scientific and engineering problems in areas such as Fluid Mechanics, 
Nanotechnology and Life Sciences. The core computational competences of our group are in 
particle methods and in stochastic optimization techniques. Motivated by challenges in application 
fields, we focus on identifying the common elements among computational techniques and on 
formulating common methodological, algorithmic and software structures that facilitate their further 
development.
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http://www.icos.ethz.ch/cse
http://scitation.aip.org/content/aip/journal/jcp/107/11/10.1063/1.474784
https://dl.acm.org/citation.cfm?id=2807677
http://www.icos.ethz.ch/cse

