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Au programme

18h00 Introduction, aspects communs des 2 programmes
18h15 Master Robotique, Q&A

18h30 Master Microtechnique, Q&A

18h45 Mineur Photonique, Q&A

18h55 Mineur Technologies Biomédicales, Q&A

19h05 Comment faire son plan d’études master, Q&A

19h20 Autres sources et infos a télécharger, conclusions






WHERE ARE SMT GRADUATES GOING AFTER THE MASTER ?

Rest of the World

USA
Overwhelming majority

Europe (not . : : .
In Engineering positions

Include CH)

Asia

Switzerland

Source: SMT alumni list from 2010 to 2019: 200 out of 689 randomly selected — searched via Linked In



Industrie horlogére dans ’emplol industriel (2017)




Histoire de la Microtechnique

Les Automates Jaquet-Droz
(La Chaux-de-Fonds - 1768 et 1774)

«Ce sont de lointains

modernes»

Le dessinateur
(2000 pieces)




Histoire de la Microtechnique

Généralisation des techniques de Microfabrication et
du silicium dans le monde de I'horlogerie




La réponse de Google search «Microtechnique»

“The design or production of

10



Capteurs de mouvements - Microsystémes "

Accélérométres: X, Y, Z
Gyroscope: Role, Pitch, Yaw
Magnétometre: X, Y, Z

GPS
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Drone stabilis




Portrait de la Microtechnique en 10min




Mineurs "

Technologies
Biomédicales

Photonique

Ingénierie pour
la durabilité

Machine learning

Intelligence artificielle

Energie
Internet of Things
Sciences et
Ingénierie

computationnelles

Neuroprosthétiques

Stage en entreprise



Interdisciplinary Minor Section Director Microengineering Robotics
Data and Internet of Things EL Atienza D

Ingénierie pour la durabilité SIE Gilligron P.-Y /Leterrier Y.

Energie GM Maréchal F.

Management de la technologie et entrepreneuriat MTE de Rassenfosse G.

MNeuroprosthétiques = Blanke O.

Science et ingénierie computationnelles MA Pouchon O

Photonique MT Martin O

Technologies biomédicales MT Renaud Ph.

Technologies spatiales EL Kneib J.-P.

Disciplinary Minor Section Director Microengineering Robotics
Computer science IN éEiIeen Hazboun E —




Moyens d’apprentissage

Cours ex cathedra Exercices Travail individuel

Travaux pratiques Projets multidisciplinaires Projets de recherche



2 Projets de semestre



Lignes directrices PDS
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Projets

MAKE




MAKE: Les projets d’étudiants - X' PLORE




MAKE: Les projets d’étudiants - EPFL Rocketteam



https://www.rts.ch/play/tv/redirect/detail/12612923

=PrL

Quoi de microtechnique a bord d’un Rover?
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Stage en entreprise

https://sti.epfl.ch/wp-content/uploads/2021/11/SMT-Internships-student-2021 .pdf



https://sti.epfl.ch/wp-content/uploads/2021/11/SMT-Internships-student-2021.pdf

Mandatory Intemship or Master Project In Industry

O Internship

Minimum duration of 2 month, up to 6 months
Immersion into industry

Familiarize with company processes

Aquire specific competences

Apply transversal skills

Evaluation report by student and industry supervisor

d  Master project in industry

= Aresearch project in the company

Student applies the competences aquired during his master
Supervised by a Professor from his section

Written report and oral defense

Monthly feedback to Professor

25 week duration (+1 week vacation)



When to place your intemship / Master thesis?

O
Q&\ & 6‘6\ N

60 credits M\ 30 credits |

30 credits l 30 credits |

60 credits 30:redi’rs\
|

PDM in academia in foreign Universities: 25 weeks



Structure des 2 Masters

Microtechnique

Robotique




Programme
Master
Robotique




Robotics



Robotics
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Robotics master numbers

New
400 robotics
master
350
£ 300 —e—External applicants
()
S 230 —e—MA1 students
= 200 —e—students from outside
8 450 --®-. students from EPFL
5
c 100
0 L
v © N
N S T O
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P > > P P P P P >

Academic year



Diversite

Number of students (lines) - percent of students (bars)
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10

Female students in the robotics master @ EPFL

2018 2019 2020 2021

mmm Percent of female among new master students
— Female external applicants to the master

— New female students (external and internal) registered to the
master



Diversité
(écoles de
provenance

de nos

candidats
externes)

Technische Universitat Minchen
Technische Universitat Wien

Université Catholique de Louvain

McGill University, Montreal

University of British Columbia, Vancouver
University of Toronto

University of Waterloo

Shanghai Jiao Tong University

The Hong Kong University of Science and Technology
Tsinghua University, Beijing

Universitat Politécnica de Catalunya, Barcelona
Cornell University, Ithaca

Harvard University, Cambridge

University of California, Santa Barbara
University of lllinois at Urbana-Champaign
Ecole Polytechnique, Palaiseau

National Technical University of Athens
Indian Institute of Technology Delhi

Indian Institute of Technology Kanpur

Indian Institute of Technology Madras
Politecnico di Milano

Politecnico di Torino

Universita degli Studi di Roma "La Sapienza"
Delft University of Technology

Imperial College London

University of Edinburgh

Nanyang Technological University

National University of Singapore

Bogazici University, Istanbul

Allemagne
Autriche
Belgique
Canada
Canada
Canada
Canada
Chine
Chine
Chine
Espagne
Etats-Unis
Etats-Unis
Etats-Unis
Etats-Unis
France
Grece
Inde

Inde

Inde

Italie

Italie

Italie
Pays-Bas
Royaume-Uni
Royaume-Uni
Singapour
Singapour
Turquie



Quality






Projet de master
(30 ECTS)

Stage en entreprise

Groupe a Grotl_Jpe a
: options
G . (20 ECTS)
Grand choix

de cours
(30 ECTS)
Proj. interdisc.
(10 ECTS)
Projet Il Projet Il Projet Il Options
(10 ECTS) (10 ECTS) (10 ECTS) (10 ECTS)

Groupe a options
Grand choix de cours
(17 ECTS)

Robotic practicals (2 ECTS)

Projet SHS (6 ECTS)

Projet de semestre Robotique | (10 ECTS)

Cours obligatoires (15 ECTS)



Structure

Projet de master
(30 ECTS)

Stage en entreprise

Groupe a

e A Projet de master

| 2 (30 ECTS)

(30 :
ECTS) interdisc.

(10 ECTS)
Projet Il Projet Il Projet Il Options

e | Wil Stage en entreprise

Groupe a options
Grand choix de cours
(17 ECTS)

Robotic practicals (2 ECTS)

Projet SHS (6 ECTS)
Projet de semestre Robotique | (10 ECTS)

Cours obligatoires (15 ECTS)




Structure

Projet de master
(30 ECTS)

Stage en entreprise

Robotic practicals (2 ECTS)

| | Projet SHS (6 ECTS)
%, Projet de semestre Robotique | (10 ECTS)

Projet Il Projet Il Options
(10 ECTS)

(10ECTS) (10 ECTS) (10 ECTS)
Groupe a options

Grand choix de cours
(17 ECTS)

Cours obligatoires (15 ECTS)

Projet SHS (6 ECTS)
Projet de semestre Robotique | (10 ECTS)

Robotic practicals (2 ECTS) /

Cours obligatoires (15 ECTS)



Compulsory courses

= Foundations :
= Basics of Mobile Robotics (4 ECTS; Mondada) — fall
= Basics of robotics for manipulation (3 ECTS; Bouri) — fall

= Algorithms and Methods for Robotics :
= Applied machine learning (4 ECTS; Billard) — fall
= Model Predictive Control (4 ECTS; Jones) — fall

= Practicals:
= Robotics Practicals (2 ECTS; Mondada + all) - spring



Orientations

Students must choose 17 ECTS of optional courses in one of
these three orientations:

Projet de master
(30 ECTS)

Stage en entreprise

Groupe a

options Groupe &

Grand o

choix de ECTS) 3 )

w | . Groupe a options

ECTS) intrcc !

(10ECTS)
/

Grand choix de cours
(17 ECTS)

Projet Il Projet Il Projet Il Options
(10 ECTS) (10 ECTS) (10 ECTS) (10 ECTS)

Groupe a options
Grand choix de cours
(17 ECTS)

Robotic practicals (2 ECTS)

Projet SHS (6 ECTS)
Projet de semestre Robotique | (10 ECTS)

Cours obligatoires (15 ECTS)




Orientation courses examples

20212022  ROBOTICS - Options

Code Matieres Enseignants
MICRO-502 Aerial robotics Floreano
MICRO-515 Evolutionary robotics Floreano
Pf‘zig(‘)dEeC”T"gjter MICRO-570 Advanced machine learning Billard
: EE-559 Deep learning Fleuret
Stage en entreprise
MICRO-514 Flexible bioelectronics Lacour S.
Groupe & EE-451 Image analysis and pattern recognition Thiran J.-P.
Sptions G;%%:: MICRO-462 Learning and adaptative control for robots Billard
conee . MICRO-455  Applied machine learning Billard
E((:3T°S) e MICRO-553 Haptic human robot interfaces Bouri
— “:EJC:? — — MICRO-401 Machine learning programming Billard
(EeTS) (EESS) ) BIOENG-404 Analysis and modelling of locomotion Aminian/ljspeert/Courtine
Gg;%ugﬁo?xo(ﬁizglsjrs BIOENG-456 Controlling behavior in animals and robots Ramdya
(17 ECTS) CIVIL-459 Deep learning for autonomous vehicles Alexandre Alahi
Robotic practicals (2 ECTS) ENG-466 Distributed intelligent systems Martinoli
Projet SHS (6 ECTS) CS-487 Industrial automation Tournier/Sommer
Projet de semestre Robotique | (10 ECTS) MICRO-507 Legged robots Ijspeert

Cours obligatoires (15 ECTS) ENV-548 Sensor orientation Skaloud

Crédits
3

AL P~ADPDNOAADPEDDBEAEDdDPA®



Orientations

17 optional credits chosen among the optional courses of the chosen
orientation, then free choice in robotics options.

Industrial Robotics Medical Robotics Mobile robotics




Free options

Projet de master
(30 ECTS)

Stage en entreprise

Groupe a
options

Grand

choix de projet
cours (30ECTS

(30
ECTS) interdisc.
(10ECTS)

Projet Il Projet Il Projet Il Options
(10 ECTS) (=5)] (10 ECTS) (10 ECTS)

Groupe a options
Grand choix de cours
(17 ECTS)

Robotic practicals (2 ECTS)

Projet SHS (6 ECTS)

Projet de semestre Robotique | (10 ECTS)
Cours obligatoires (15 ECTS)

Groupe a
options
Grand choix
de cours

(30 ECTS)

Projet Il
(10 ECTS)

Groupe a
options
(20 ECTS)

Proj. interdisc.
(10 ECTS)

Projet Il
(10 ECTS)

Mineur sans
projet
(30 ECTS

Projet Il

(10 ECTS)

Mineur avec
projet
(30 ECTS)

Projet Il
(10 ECTS)

Options
(10 ECTS)




MINORS

https://www.epfl.ch/education/master/index-fr-html/minors-and-specializations/

= Basic elements:
= Some do not have a project included
= The minors are totally autonomous

= Goal

. ((j)_mlfnplement your major! Choose a minor only for this and for having the title on your
iploma

= Alternative, always possible
= Courses in the options



Programme
Master
Microtechnique



Cours phare et orientations




Products Design and Systems Engineering

Cours fondateur donnant l'occasion de créer un produit
de la conception jusgu’au prototype et a I'ébauche de marketing
Avec des intervenants académiques et industriels

Florian
Hugo iness
Busine
. Charlotte programmer geveloper
Andre CAD
4 pablo propulsion designer
Fre Propu\S\On Des'\gne\'
ical igner
Electrica Design
Des\gner

3D pr‘\nt'\ng



Products Design and Systems Engineering

Cours fondateur donnant l'occasion de créer un produit, de la conception
jusgu’au prototype et a I'ébauche de marketing

Avec des intervenants académiques et industriels

Exemple de projet Pill’lt:

31



Orientations - Master Microtechnique

Optique et Photonique
(12 ECTS)

Micro et nanosystémes
(19 ECTS)

Imaging optics (3)
Optical detectors (3)

Selected topics in advanced optics (3)

Laser fundamentals and applications for

engineers (3)

Advanced MEMS & microsystems (3)

Scaling laws and simulation methods
in micro- and nanosystems (4)

Nanotechnology (3)

Materials and technology of
microfabrication (3)

Low-power radio design for 10T (3)

Smart sensors for 10T (3)

Techniques de production et de fabrication
avancées
(14 ECTS)

Introduction to additive manufacturing (3)

Manufacturing systems and supply chain
dynamics (3)

Material processing with intelligent
systems (3)

Robotique industrielle et appliquée (2)
Metrology (3)

Applied machine learning (4)

Apprentissage et intelligence artificielle (4)




Optique et Photonique Micro et nanosystemes Techniques de production et de
fabrication avancées

Optical detectors Materials and technology of Microfabrication
Besse Gijs, Lehnert Intro to additive manufacturing
Boillat, Brugger, Moser

Selected topics in advanced optics Scaling laws & simulations in micro & nanosystems
Martin Shea, Renaud Materials processing with intelligent systems
Hoffmann / Wasmer

Optics laboratories | e G Low power radio design for 10T
Psaltis, Pu Roke Enz Robotique industrielle et appliquée
. . . . Hoffmann / Wasmer
Biomicroscopy | Biomedical optics MEMS practicals | Flexible Bioelectronics /
Seitz Wagniéres Renaud, Boero, Brugger Lacour
Fundamentals of Management de projet
Quantum and Lasers: theory and Micro/ nanomechanical BioMEMS computer aided - angalyse du ri:quje
nanocomputing modern applications devices Renaud manufacturing Wieser
Villanueva (=5

Charbon, Graziano Kiritsis

Semestre d’automne

Laser fundamentals and applications fo = Manufacturing and supply chain dynamics
Moser n Gallay / Filler

Imaging optics Metrology
Psaltis Charbon / Fantner

Optics laboratories Il Optical communication: etrology practicals Industrial automation
Psaltis, Pu Gaumier Charbon / Fantner Tournier / Sommer
5 . . s Techniques ) )
Physics of photonic Photonic systems and Sensors in medical d’assemblage Laser microprocessing

semiconductor devices technology intrumentation hautemn Hoffmann
Butté Brés Karimi Ballig, haug, Wyrsch

Analyse de produits et

vanced additive
: q A : &m manufacturing
Fun.dar:enta'ls of Deepllearning for Bio-nano-chip design MEMS practicals 1l SV?:ikes Cadalaes
Biophotonics i e A Carrara Renaud, Boero, Brugg ) -

Radenovic ; f q A
Psaltis / Borhani Nanobiotechnology and Organic and printed Continuouse improvement Fundamentals and

Biomicroscopy |1 biophysics electronics of manufacturirTg systems processes of PV devices
Altug / Seitz Fierz Brian/Marjanovic/Subra Kaboli Ballif, Haug

manian
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Applied machine learning Apprentissage et intelligence artificielle
Machine learning programming Quantum and nanocomputing Signal processing for functional brain imaging
Distributed intelligent systems Embedded systems Lab on app development for tablets and smartphones
Model predictive control Haptic human robot interfaces System identification




00 REGENT

LIGHTING

Imaging
QP lyncée tec

Laser marking

Smart fabric printing

Laser cutting

TRUMPF

JLUMENTUM



Microfab, MEMS, Sensors and Packaging

Sensors, Wireless and 10T

ogitech

Systems Engineering

Watchmaking




Advanced manufacturing

Supply chain

Industrial robotics

Materials processing




Au programme

18h00 Introduction, aspects communs des 2 programmes
18h15 Master Robotique, Q&A

18h30 Master Microtechnique, Q&A

18h45 Mineur Photonique, Q&A

18h55 Mineur Technologies Biomédicales, Q&A

19h05 Comment faire son plan d’études master, Q&A

19h20 Autres sources et infos a télécharger, conclusions
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La réponse de nos alumni

Xiaolin Briod
General Manager — Flyability
Master Microtechnique terminé en 2009

N
L |
FLYABILITY

SAFE DRONES
FOR INACCESSIBLE
PLACES

38



2004 2006 2008 2010 2012 2014 2016 2018 2020

STAGE
3ieme ANNEE D’ETE MECANIQUE APAC
BACHELOR oroHELOR . LAUSANNE ALUMNI GENERAL
PROJET DE GROUPE [ CHINA SR
MASTER MANAGER SHANGHAI
STAGE FIN
D'ETUDE
mpre
=PrL
mrpre cpe
cPrL | EPFL
INGENIEUR + PSS
G OUVERTURE
BACHELOR MASTER INDUSTRIALI SALES MARKETING PROFESSION SHANGHAI
SATION MANAGER MANAGER NELLE OFFICE

2005 2007 2009 2011 2013 2015 2017 2019 2021




La réponse de nos alumni

Léonard Badet
Head of Group Technology — Bobst
Master Microtechnique terminé en 2017

40

https://www.youtube.com/watch?v=XmYqgre-eUsQ

29min57


https://www.youtube.com/watch?v=XmYgre-eUsQ

La réponse de nos alumni

Damien Wittwer
Business Unit Manager Associate
Master Microtechnique terminé en 2010

https://tube.switch.ch/videos/J6tEwLIxYr

41


https://tube.switch.ch/videos/J6tEwLIxYr

La réponse de nos alumni

https://tube.switch.ch/videos/g2TVAzW6sa

Adrien Briod
Founder and CTO
Master Microtechnique terminé en 2009
Theés doctorat EPFL 2013

N
|
FLYABILITY

42


https://tube.switch.ch/videos/g2TVAzW6sa

Conclusions






Nous ferons de vous des Ingénleurs....

=0




Changer le monde
grace a la technologie ...

;5
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Merci pour votre écoute
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