
Neural Networks: Cancer cell identification 
Idea: Use Neural Networks 
to identify the presence of a 
cancer cell within the blood 
stream, using 3D data of the 
velocity distribution inside a 
vessel. 

Neural Networks (NN) can be 
trained to discover latent structures 
in complex data-sets and have 
achieved state-of-the-art results in 
fields ranging from speech recogni-
tion to drug discovery.  
Here we propose using NN to clas-
sify objects inside a flow by observ-
ing the disturbance of the flow field 
due to the presence of the object. In 

a similar manner, could a NN be 
trained to determine the presence 
of a circulating tumor cell (CTC) 
inside a given blood flow field? The 
flow data could be provided by ex-
perimental measurements using 
Doppler sonography or 4D Flow MR 
scans. 
In this project the student will gen-
erate the flow data, from blood flow 
simulations inside a simple vessel 
geometry, and train a NN to identify 
when a CTC is present. The simula-
tions will be based on the Dissipa-
tive Particle Dynamics, a meso-
scopic method which enables the 
modeling of individual red blood 
cells (RBCs), inside the plasma.
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PREREQUISITES 
Programming skills 
Independent worker 
Interest in multidisciplinary re-
search

CONTACT 
Athena Economides 
Guido Novati 
Prof. Petros Koumoutsakos 

e-mail: eceva@ethz.ch 
             novatig@ethz.ch 
             petros@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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1. USE DATA

visualization: C. Conti, CSElab

3. FIND THE TUMOR CELL

http://neuralnetworksanddeeplearning.com/
chap1.html

2. TRAIN A NETWORK

http://www.icos.ethz.ch/cse
http://www.icos.ethz.ch/cse

