
Do fish of a feather school together? 
Using Reinforcement learn-
ing to study the hydrody-
namics of schooling swim-
mers. 
Swimming in nature often involves 
interactions among multiple swim-
mers. The most mesmerising exam-
ple of this occurrence is the formation 
of colossal schools of fish in the 
ocean. Such motion bestows hydro-
dynamic benefit to the group, in addi-
tion to providing a number of other 
advantages. 
  Using state of the art machine learn-
ing tools, we have managed to ‘teach’ 
model fish to adopt optimal swimming 

patterns when swimming in a group. 
The objective of the current project 
will be to investigate whether fish pre-
fer to form groups with individuals of 
their own size and species, or 
whether they can extract an energetic 
benefit independently of the swim-
ming pattern of fish in front of them. 
Exploring the hydrodynamics in detail 
will allow us to explain the underlying 
cause of schooling behaviour ob-
served in nature.
  The student will be introduced to the 
combined use of machine-learning 
algorithms and fluid mechanics. 
Moreover, The student will gain in-
valuable experience in using clusters 

to run massively parallel simulations. 
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PREREQUISITES
Programming in C/C++
Basic Fluid mechanics
Basic knowledge of Numerical
Methods and PDEs

CONTACT
Prof. Petros Koumoutsakos
Dr. Siddhartha Verma
Guido Novati
e-mail: petros@ethz.ch

sverma@ethz.ch 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CSE LAB
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.

C
H

A
IR

 O
F 

C
O

M
PU

TA
TI

O
N

A
L 

SC
IE

N
C

E

Description (from top): 1) Schooling 

Barracuda (credit: Wolcott Henry, Na-

tional Geographic). 2) A smart swimmer 

trained to extract energy from the flow 

using deep Reinforcement Learning.

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

