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▪ Increasing number of Master programs in neuroengineering at academic 
institutions

Why Master in Neuro-X at EPFL? 2

Master Neural Systems  
and Computation

Elite Master of Science 
in Neuroengineering

MRes in Neurotechnology
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▪ EPFL has strong reputation in neuro-related research activities

▪ Educate future professionals in the neuro field


• From research to applications

• In industry, healthcare, and academia

▪ Neuro-X brings together foundational disciplines that shape brain research


• Science, Engineering, and Computation


• X=intersection: being at the crossroads of disciplines

• X=eXpansion: exploiting synergies by combining disciplines

• X=eXploration: explore horizons of what is possible today and tomorrow

Why Master in Neuro-X at EPFL? 3

Master in Neuro-X   Science

Engineering


Computation
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▪ Discoveries and innovation are driven by the virtuous circle of 

• Curiosity by questioning current knowledge ~ science

• Tools to pursue measures to test or explore ~ engineering

• Analysis of measures to extract information ~ computation

Pillars of the Master in Neuro-X 4
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Santiago Ramon y Cajal,  
1852-1934

Camillo Golgi, 1843-1926

[De Carlos, Borrell,  
Brain Research Reviews, 2007]
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▪ Computer science learns from neuroscience and vice versa

Inspiration for brain-like computing 6

Alan Turing
1912-1954

T
O

P
 1

 A
C

C
U

R
A

C
Y

SIFT + FVs​SIFT + FVs

AlexNet​AlexNet
Five Base + Five HiRes​Five Base + Five HiRes

VGG-19​VGG-19

Inception V3​Inception V3

NASNET-A(6)​NASNET-A(6)

FixResNeXt-101 32x48d​FixResNeXt-101 32x48d

Meta Pseudo Labels (EfficientNet-L2)​Meta Pseudo Labels (EfficientNet-L2)

Other models State-of-the-art models
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[https://paperswithcode.com/sota/image-classification-on-imagenet

Yu et al, arXiv 2205.01917, 2022]

Stable linear diffusion

https://paperswithcode.com/sota/image-classification-on-imagenet
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▪ Computer science learns from neuroscience and vice versa

Inspiration for brain-like computing 7

Alan Turing
1912-1954
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Affiliated to three faculties 8

IC SV STI
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IC SV STI

Core disciplines 9

computational 
neurosciences neurosciences neuro-

engineering
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Neurosciences 10

computational 
neurosciences neurosciences neuro-

engineering

Neuroscience: 
Behavior and Cognition

(Sandi/Blanke/Herzog)


BIO-483

Neuroscience: 
From Molecular Mechanisms to 

Disease

(Graef/Schneider/Lashual)


BIO-480

Neuroscience: 
Cellular and Circuit Mechanisms


(Petersen/Crochet)

BIO-482

5

5

5
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Computational neurosciences 11

computational 
neurosciences neurosciences neuro-

engineering

Brain-like computation and 
intelligence


(Matthis A/Schrimpf)

NX-414

Computational neuroscience: 
Neuronal Dynamics


(Gerstner)

NX-465

5

5

Machine Learning 
(Jaggi/Flammarion)


CS-433

8

NEW

UPDATED
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Neuroengineering 12

computational 
neurosciences neurosciences neuro-

engineering

Neural Signals and  
Signal Processing


(Van De Ville/Micera)

NX-421

Neural Interfaces

(Lacour/Shoaran)


NX-422

Translational Neuroengineering

(Hummel/Blanke/Micera/

Courtine)

NX-423

6

6

6

Signals

Interfaces

Translation

NEW

NEW

NEW
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Core courses (31 ECTS) 13

computational 
neurosciences neurosciences neuro-

engineering

Neural Signals and  
Signal Processing


(Van De Ville/Micera)

NX-421

Neural Interfaces

(Lacour/Shoaran)


NX-422

Translational Neuroengineering

(Hummel/Blanke/Micera/

Courtine)

NX-423

6

6

6
Neuroscience: 

Behavior and Cognition

(Sandi/Blanke/Herzog)


BIO-483

Neuroscience: 
From Molecular Mechanisms to 

Disease

(Graef/Schneider/Lashuel)


BIO-480

Neuroscience: 
Cellular and Circuit Mechanisms


(Petersen/Crochet)

BIO-482

5

5

5

Brain-like computation and 
intelligence


(Matthis A/Schrimpf)

NX-414

Computational neuroscience: 
Neuronal Dynamics


(Gerstner)

NX-465

5

5

Machine Learning 
(Jaggi/Flammarion)


CS-433

8Fall
Spring
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Neuroscience focus 14

computational 
neurosciences neurosciences neuro-

engineering

Neural Signals and  
Signal Processing


(Van De Ville/Micera)

NX-421

Neural Interfaces

(Lacour/Shoaran)


NX-422

Translational Neuroengineering

(Hummel/Blanke/Micera/

Courtine)

NX-423

6

6

6
Neuroscience: 

Behavior and Cognition

(Sandi/Blanke/Herzog)


BIO-483

Neuroscience: 
From Molecular Mechanisms to 

Disease

(Graef/Schneider/Lashuel)


BIO-480

Neuroscience: 
Cellular and Circuit Mechanisms


(Petersen/Crochet)

BIO-482

5

5

5

Brain-like computation and 
intelligence


(Matthis A/Schrimpf)

NX-414

Computational neuroscience: 
Neuronal Dynamics


(Gerstner)

NX-465

5

5

Machine Learning 
(Jaggi/Flammarion)


CS-433

8
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Computational focus 15

computational 
neurosciences neurosciences neuro-

engineering

Neural Signals and  
Signal Processing


(Van De Ville/Micera)

NX-421

Neural Interfaces

(Lacour/Shoaran)


NX-422

Translational Neuroengineering

(Hummel/Blanke/Micera/

Courtine)

NX-423

6

6

6
Neuroscience: 

Behavior and Cognition

(Sandi/Blanke/Herzog)


BIO-483

Neuroscience: 
From Molecular Mechanisms to 

Disease

(Graef/Schneider/Lashuel)


BIO-480

Neuroscience: 
Cellular and Circuit Mechanisms


(Petersen/Crochet)

BIO-482

5

5

5

Brain-like computation and 
intelligence


(Matthis A/Schrimpf)

NX-414

Computational neuroscience: 
Neuronal Dynamics


(Gerstner)

NX-465

5

5

Machine Learning 
(Jaggi/Flammarion)


CS-433

8
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Neuroengineering focus 16

computational 
neurosciences neurosciences neuro-

engineering

Neural Signals and  
Signal Processing


(Van De Ville/Micera)

NX-421

Neural Interfaces

(Lacour/Shoaran)


NX-422

Translational Neuroengineering

(Hummel/Blanke/Micera/

Courtine)

NX-423

6

6

6
Neuroscience: 

Behavior and Cognition

(Sandi/Blanke/Herzog)


BIO-483

Neuroscience: 
From Molecular Mechanisms to 

Disease

(Graef/Schneider/Lashuel)


BIO-480

Neuroscience: 
Cellular and Circuit Mechanisms


(Petersen/Crochet)

BIO-482

5

5

5

Brain-like computation and 
intelligence


(Matthis A/Schrimpf)

NX-414

Computational neuroscience: 
Neuronal Dynamics


(Gerstner)

NX-465

5

5

Machine Learning 
(Jaggi/Flammarion)


CS-433

8
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New Master in Neuro-X (120 ECTS) 17

Master's thesis
30 ECTS

Project SHS
6 ECTS

Internship
8 ECTS

Semester project
8 ECTS

Scientific, industry, clinical project
7 ECTS

Optional courses
30 ECTS

Core courses
31 ECTS
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New Master in Neuro-X (120 ECTS) 18

Master's thesis
30 ECTS

Project SHS
6 ECTS

Internship
8 ECTS

Semester project
8 ECTS

Scientific, industry, clinical project
7 ECTS

Optional courses
30 ECTS

Core courses
31 ECTS
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▪ BIOENG-456	 4	 Controlling behavior in animals and robots (Ramdya)

▪ MICRO-432 	 6 	 Computational motor control (Ijspeert)

▪ MICRO-450	 3	 Basics of robotics for manipulation (Bouri)

▪ MICRO-505	 2	 Organic and printed electronics (Briand/Subramanian) 

▪ MICRO-530	 3	 Nanotechnology (Boero/Brugger) 

▪ MICRO-553	 3	 Haptic human robot interfaces (Bouri)

▪ MICRO-560 	 2 	 BioMEMS (—)

▪ EE-320	 3	 Analog IC design (Shoaran) 

▪ EE-511 	 3 	 Sensors in medical instrumentation (Chételat/Ionescu)

▪ EE-515	 3	 Fundamentals of biosensors and electronic chips (Guiducci) 

▪ EE-517		 3	 Bio-nano-chip design (Carrara) 

▪ EE-519 	 3	 Bioelectronics and biomedical microelectronics (Schmid)

▪ CS-444	 4	 Virtual reality (Boulic)

▪ CS-472 	 6 	 Design technologies for integrated systems (De Micheli)

▪ MSE-341	 3	 Sustainability and materials (Abitbol)

Area: Technology 19
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▪ CS-401		 8	 Applied data analysis (West)

▪ CS-421		 6	 Machine learning for behavioral data (Käser)

▪ CS-431		 6	 Introduction to natural language processing (Chappelier/Rajman/Bosselut)

▪ CS-439	 8	 Optimization for machine learning (Jaggi/Flammarion)

▪ CS-456	 6	 Deep reinforcement learning (Gulcehre)

▪ CS-4XX	 6	 Learning in neural networks (Gerstner) 

▪ CS-502	 6	 Deep learning in biomedicine (Brbic)

▪ CS-503	 6	 Visual intelligence: machines and minds (Zamir)

▪ COM-502	 6	 Dynamical system theory for engineers (Thiran)

▪ EE-556 	 6	 Mathematics of data: from theory to computation (Cevher)

▪ EE-559		 4	 Deep learning (Cavallaro)

▪ BIO-449 	 4	 Understanding statistics and experimental design (Herzog)

▪ MICRO-455	 4	 Applied machine learning (Billard/Polydoros)

▪ MATH-352	 5	 Causal thinking (Stensrud)

▪ MATH-474	 5	 Applied biostatistics (Goldstein)

▪ MGT-484	 4	 Applied probability and stochastic processes (Kuhn)

Area: Data Science and Machine Learning 20
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▪ BIO-443 	 3 	 Fundamentals of biophotonics (Radenovic)

▪ BIOENG-445	 3 	 Biomedical optics (Wagnieres)

▪ MICRO-511	 3	 Image Processing I (Unser/Van De Ville)

▪ MICRO-512	 3	 Image Processing II (Unser/Van De Ville/Sage/Liebling)

▪ MICRO-561	 3	 Biomicroscopy I (Seitz)

▪ MICRO-562	 4	 Biomicroscopy II (Altug + Seitz)

▪ EE-451 	 4	 Image analysis and pattern recognition (Thiran)

▪ CS-440	 6	 Advanced computer graphics (Jakob)

▪ CS-442	 6	 Computer vision (Fua)

▪ PHYS-438 	 4 	 Fundamentals of biomedical imaging (Gruetter)

Area: Imaging and image analysis 21
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▪ NX-434	 4	 Computational psychiatry (Graeff)*

▪ NX-435	 4	 Systems neuroscience (Mathis M)

▪ NX-436	 4	 Advanced methods for human neuromodulation (Hummel F)

▪ NX-450	 5	 Computational neurosciences: biophysics (Romani)

▪ BIO-451 	 4 	 Scientific literature analysis in neuroscience (Sandi/McCabe)

▪ BIO-493	 4	 Scientific project design in integrative neurosciences (Petersen)

▪ BIO-487	 4	 Scientific project design in translational neurosciences (LeCoutre/Graeff)

▪ BIO-499	 4	 Neural circuits of motivated behaviors (Kochubey/Schneggenburger)

▪ DH-415	 4	 Ethics and law of AI (Rochel)


▪ NX-4xx	 2	 Regulatory, quality and clinical affairs (Medidee) 

Area: Neuro-exploration 22

*=starting 2025-2026

MedTech industry skills
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New Master in Neuro-X (120 ECTS) 23

Master's thesis
30 ECTS

Project SHS
6 ECTS

Internship
8 ECTS

Semester project
8 ECTS

Scientific, industry, clinical project
7 ECTS

Optional courses
30 ECTS

Core courses
31 ECTS



S
N

X

M
as

te
r i

n 
N

eu
ro

-X

▪ Identify preclinical molecular and 
cellular mechanisms with 
translational potential 


▪ Technologies for

• RNA sequencing

• Epigenetic sequencing

• Chromatin accessibility assays

• Optogenetics to 

control neuronal  
function with  
light

Traumatic memory formation 24

Lab J. Gräf
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▪ How is brain controlling 
behavior and motor actions


▪ Inverse dynamics

• Infer biomechanical torques 

from video material

• 2D and 3D pose estimation

▪ Improve control of 

prostheses

Deep learning for pose estimation 25

Labs A. Mathis, M. Mathis
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▪ Improving hand prosthesis 
with fine force control using  
sensory-nerve stimulation


▪ Use of new technologies  
to study embodiment

• Virtual reality

• Robotic stimulation, 

including inside MRI

▪ Study presence  

hallucinations in  
Parkinson’s disease

Prostheses and embodiment 26

Labs S. Micera, O. Blanke

VR

stim.
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▪ Open communication channels 
with the CNS (read+write)


▪ Develop and validate  
soft bioelectronic interfaces

Breakthrough neurotechnology for brain communication 27

NeuroRestore

▪ Restore motor function in chronic 
spinal cord injury


▪ Targeted epidural spinal 
stimulation with implantable pulse 
generator controlled by AI software

Labs S. Lacour, G. Courtine
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Imaging and modeling of the central nervous system 28

Labs D. Van De Ville, F. Hummel, J.-Ph. Thiran, S. Micera, O. Blanke, G. Courtine

E
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R

250
N

euroIm
age 

 Vol. 250 (2022)

Cover Image: 
Despite its role in sensorimotor processes, the spinal cord has been mostly overlooked in neuroimaging studies. Yet, fMRI can be used to image 
task-related activity in the spinal cord. This visual shows subject-level activation maps related to wrist adduction, overlaid an anatomical image 
of the cervical cord.

Now covered in Current Contents/Life Sciences, Science Citation Index, Neuroscience Citation Index,
and Index Medicus (MEDLINE). Also covered in the abstract and citation database Scopus®. Full text
available on ScienceDirect®.

CONTENTS
118877 ciftiTools: A package for reading, 

writing, visualizing, and manipulating 
CIFTI files in R
D.D. Pham, J. Muschelli and A.F. Mejia

118921 Corrigendum to “Laminar perfusion 
imaging with zoomed arterial spin 
labeling at 7 Tesla” [NeuroImage 
volume 245, 2021, 118724]
X. Shao, F. Guo, Q. Shou, K. Wang, 
K. Jann, L. Yan, A.W. Toga, P. Zhang 
and D.J.J. Wang

118924 Whole-brain studies of spontaneous 
behavior in head-fixed rats enabled 
by zero echo time MB-SWIFT fMRI
J. Paasonen, P. Stenroos, H. Laakso,  
T. Pirttimäki, E. Paasonen, R.A. Salo, 
H. Tanila, D. Idiyatullin, M. Garwood, 
S. Michaeli, S. Mangia and O. Gröhn

118927 Electrophysiological foundations of 
the human default-mode network 
revealed by intracranial-EEG 
recordings during resting-state and 
cognition
A. Das, C. de los Angeles and V. 
Menon

118923 Hemodynamic and metabolic 
correspondence of  resting-state 
voxel-based physiological metrics in 
healthy adults
S. Deng, C.G. Franklin, M. O'Boyle, 
W. Zhang, B.L. Heyl, P.A. Jerabek, H. 
Lu and P.T. Fox

118930 Connectome spatial smoothing (CSS): 
Concepts, methods, and evaluation
S. Mansour L, C. Seguin, R.E. Smith 
and A. Zalesky

118935 Abnormal oxidative metabolism 
in the cuprizone mouse model of 
demyelination: An in vivo NIRS-MRI 
study
M. Hashem, Q. Shafqat, Y. Wu,  
J.M. Rho and J.F. Dunn

118934 Volumetric segmentation of white 
matter tracts with label embedding
W. Liu, Q. Lu, Z. Zhuo, Y. Li, Y. Duan, 
P. Yu, L. Qu, C. Ye and Y. Liu

118937 A new perspective on individual 
reliability beyond group effect 
for event-related potentials: A 
multisensory investigation and 
computational modeling
Z. Hu, Z. Zhang, Z. Liang, L. Zhang,  
L. Li and G. Huang

118938 Neural correlates of impaired vocal 
feedback control in post-stroke 
aphasia
R. Behroozmand, L. Bonilha,  
C. Rorden, G. Hickok and J. Fridriksson

118936 Distinct networks of periaqueductal 
gray columns in pain and threat 
processing
S. Wang, J. Veinot, A. Goyal, A. 
Khatibi, S.W. Lazar and J.A. Hashmi

(Contents Continued on inside back cover)
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▪ State-of-the-art anatomical and  
functional neuroimaging 


▪ Imaging-based biomarkers for diagnosis

▪ Connectomics and brain graphs
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▪ Official titles

• Master of Science (MSc) in Neuro-X

• Ingénieur en Neuro-X (neuro-X-ing. dipl. EPF)

▪ Consecutive Master:


• STI: Microengineering (MT) + Electrical Engineering (EE)

• IC: Systems and Communications (SC)

• SV: Life Science Engineering

• *** Deadline is 2 weeks after start of semester *** 

▪ Admission by application for other sections and external students


• Two deadlines: December 15 and April 15

Titles and admission conditions 29
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▪ Coordinators: 

• Silvestro Micera (STI)

• Friedhelm Hummel (SV)

▪ Structure

Minor in Neuro-X (30 ECTS) 30

Project in Neuro-X
7 ECTS

Block optional courses
8 ECTS

Block core courses
15 ECTS
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▪ Active network of industry partners

▪ Many start-ups in the Lausanne-Geneva area

▪ Community-driven events

Translation to industry 31

#5 MindMaze
#29 Onward Medical
#59 Intento
#94 Sensars
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▪ Outstanding clinical network in western Switzerland


▪ Strong contributors to  
NCCR Robotics and NCCR Synapsy


▪ International partnership 

Translation to clinics 32
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▪ Founding members

• Florence Crozat, Anna Schmitt, Aline Brunner

NeuroStudents’ Network: NetworX (NSNX) 33

https://www.epfl.ch/campus/associations/list/nsnx/fr/nsnx-neurostudents-networx-2/

Committee of 2023
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▪Giovanni Cherubini (IBM Zürich)

▪Claude Clement* (Consultant)

▪Vincent Delattre* (Onward Medical) 

▪Naveed Ejaz (MindMaze)

▪Jean-François Fischer* (Consultant)

▪Tobias Kober** (Siemens Healthineers) 

▪Nathalie Virag* (Medtronic)

Advisory Committee 34

*=EPFL alumni, **=EPFL PhD
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Meet the Section in Neuro-X team 35

Ms. Hind Klinke

Section’s deputy

Ms. Emilie Thévoz

Section’s administrative 

assistant

Prof. Dimitri Van De Ville

Section’s director
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