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2014 was a banner year for EPFL. The School’s 10,000 students were joined by several 
hundred thousand individuals from around the world who signed up for one or more 
of EPFL’s MOOCs. This new teaching tool is one component of the digital revolution 
that’s taking place in higher education, a revolution in which EPFL is playing a pio-
neering role in Europe. This visibility is furthered by EPFL’s remarkable progression 
in international rankings; the School is now recognized as one of the world’s best in-
stitutions. From a research perspective, this excellence is illustrated by the number 
of articles published in the world’s most prestigious scientific journals, as well as 
our researchers’ ability to secure competitive grant funding at both the Swiss and 
European level. 2014 was also a record year for innovation and technology transfer; 
our start-ups won numerous awards and raised some 220 million Swiss francs in in-
vestment funding. The backdrop for this is EPFL’s Innovation Park, home to 14 com-
panies and more than 110 start-ups, a veritable innovation machine that is connected 
to the development of EPFL’s regional campuses in the Cantons of Fribourg, Geneva, 
Valais and Neuchâtel. EPFL is now a multi-site institution, firmly planted in the heart 
of an open and dynamic region. 

But 2014 was also a year of contrasts. The results of a Federal vote raised a number of 
fundamental questions regarding both this openness and the source of Switzerland’s 
strength. These are times of uncertainty, but also of opportunity, for projects and 
new interactions in a world that remains resolutely global. EPFL intends to continue 
to move forward and develop in this context, ever conscious of the responsibili-
ty it bears to its region and country, taking on a leadership role for the benefit of 
society and future generations. This commitment and momentum are reflected in the 
pages of the annual report you hold in your hands. It’s an annual retrospective and a 
message that’s turned firmly towards the future. I wish you happy reading. 

patrick aebischer
President

a Word FroM tHE PrESidENt
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Teaching, like research, is continually evolving, and it’s 
an area in which innovation is extremely important. 
Times change, and teaching methods do as well. There 
are major shifts taking place in university education, 
and it is important to anticipate, encourage, and above 
all not suffer from them. We live in a global world, and 
problems we are confronting affect every person on 
the planet.  Science and technology are called upon to 
come up with solutions, but they cannot do this effecti-
vely without strengthening ties with society as a whole. 
With this in mind, last year we launched a series of global 
issues courses; they have been taught for two consecu-
tive years to nearly 1,800 first year students. The goal is 
simple: to teach, raise awareness, and think about issues 
from a global perspective. 

Creativity and the imagination are also sparked through 
practical work. The Discovery Learning Labs are the 
physical outcome of a lengthy reflection on the subject. 
We are putting in place new laboratory infrastru ctures 
that will serve as platforms of exchange between 
students from different disciplines, labs for coursework, 
and prototyping workshops. The Discovery Learning Labs 
will give our students the opportunity to do hands-on 
work and test for themselves the principles they have 
learned in the lecture hall or online courses.

University education in developing countries is one of 
the global issues of our time. Our “MOOCs for Africa” 
ini tiative is an effort to take advantage of the dynamic 
and accessibility of online education to help students on 
campuses in these countries to benefit as much as we do 
from new educational tools. This is a way in which EPFL 
can contribute to the modernization and development 
of universities in Africa, so that they can better serve 
the higher and continuing education needs of local pop-
ulations. This program includes pedagogical instruction, 
collaborative development of MOOCs and Internet con-
nection for partner campuses. 

Educating young people is part of daily life at EPFL, but it 
is critical that we look to the long term in order to prepare 
for what the future holds in engineering, architecture 
and science education. This also involves reaching out to 
secondary school students to encourage them to acquire 
the skills and knowledge that will be expected of them by 
employers and research laboratories. A working group 
led by Vice Provost for Education Pierre Vandergheynst 
is focusing on these issues that are vital for a world- 
renowned university institution. 

anticipatinG future  
challenGes in education
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boostinG laboratory 
instruction 
the Goal of the discovery learninG labs is to develop 
a full complement of laboratory sessions that will provide 
students with a more complete educational experience 
and encouraGe dialoG between different disciplines.

With the Discovery Learning Labs, EPFL aims to allow students to conduct labwork in state-
of-the art lab spaces and put the theoretical knowledge they have acquired to the test via 
experiments and projects. And because no problem is 100% chemistry or 100% physics, the 
Discovery Learning Labs also have the goal of challenging students with complex problems 
and interdisciplinary projects similar to those they are likely to encounter in the profession-
al world. 

The Discovery Learning Labs are the outcome of a lengthy inquiry involving many of the 
School’s key actors that sought to find solutions for the lack of time and space available 
for lab sessions in EPFL’s educational offering. The project will take the next step in 2016 
with the inauguration of a new Mechanical Engineering building that will include dedicated 
student lab session rooms. The building itself will be equipped with measurement systems, 
allowing students to conduct real-time experiments on the flow of users and consumption 
of resources. 

diScovEry 
lEarNiNg labS
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improvinG  
enGineerinG skills 
by buildinG robots 
the school of enGineerinG is offerinG its master’s students 
a semester project in which they must deal with the realities 
of workinG as part of a Group. five multidisciplinary teams 
build robots that compete in a final tournament.

how can sensors be put into  
a one-millimeter-diameter tube?

The three-person teams must create a robot that can collect empty plastic bottles scat-
tered on the ground. In an end-of-the-semester competition the best thought-out robot 
wins the day. 

The game seems easy at first perusal, but putting one’s knowledge to work in a joint inter-
disciplinary project is not always straightforward. Issues such as communication, time man-
agement, and differences in skills often arise. This is a foretaste of what students will learn 
to deal with in the professional world. The stakes are the same: understand how to estab-
lish a timeline for a project, respect deadlines, manage a budget and take into account all 
the aspects of the problem. 

In this semester project, students come for the first time face to face with the difficulty of 
carrying a project to completion, from an initial idea to the final product. They must learn to 
work as part of a group, an exercise they may not be accustomed to. To add to the challenge, 
their teammates may be from different disciplines, as the teams are composed of students 
from mechanical engineering, electrical engineering and microengineering. An effort at com-
munication thus becomes critical in carrying out a successful collaboration. 

The project culminates in a friendly competition in which the robots perform in a 64 m2 
arena. A final moment of fun after four months of hard work. 

“lab in a tube” is an applied research 
project for master’s students. 
in one semester they have to desiGn 
a microsensor and incorporate it 
into a tube the size of a catheter. 
it’s a unique opportunity to take an idea 
all the way from paper to reality.

The students come from materials science, electrical engi-
neering, and biotechnology; some are studying engineering 
and others are enrolled in the life sciences; but they have 
one thing in common: they’ve all come together around a 
semester project that requires the skills and knowledge 
of every participant. They must design and build temper-
ature and flow microsensors that are small enough to be 
inserted into a catheter.

The challenge of the project is not just miniaturizing the 
sensors and conducting the project from start to finish. 
Students must also learn to work as part of a group, 
manage available time and rapidly incorporate knowledge 
that they might not have been introduced to in the class-
room. It’s a valuable lesson, since situations like this often 
occur in academic research and industry. 

Multidisciplinary teams of three students must select their 
materials, build the sensors in clean rooms, develop an 
electronic interface and install it on a flexible substrate. 
This semester project is a far cry from traditional projects, 
because it lets students tackle the entire thing on their 
own, from design to implementation. The teams have four 
months to present their innovative solutions – veritable 
mini-labs in a tube. 

youtubE.coM/EPFlNEWS
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new Global 
issues courses: 
an introduction to 
interdisciplinarity 
this year, all 1,800 preparatory year 
students enrolled in a series of new 
Global issues courses. the Goal is 
to raise students’ awareness of current 
Global challenGes via a novel form of 
interdisciplinary teachinG that combines 
enGineerinG and the social sciences.

Global issues are unique, because solving them is beyond 
the scope of any given country or organization. Climate 
change, epidemics and poverty are problems whose solu-
tions require a coordinated scientific, technological, politi-
cal and social response at the global level. 

Classroom lectures were given by two instructors: one in 
the social sciences (UNIL) and one in engineering (EPFL). 
Using online educational materials, students acquired the 
skills needed to create and then present, as part of a group, 
a scientific poster. Understanding how to map out a project, 
sketch a socio-technical solution to a problem and work as 
part of a team are skills that will stand the students in good 
stead as they continue their education and enter the pro-
fessional world. 

companies attest: 
interns are 
worth their weiGht 
in Gold
every year, hundreds of epfl students 
do internships in companies as part 
of their Graduation requirement. it’s 
a win-win situation for both the interns 
and the companies they work for. 

Companies don’t hesitate to hire EPFL interns; far from 
being passive employees, students have proven to be 
valuable sources of creativity. From their perspective on the 
margins of the daily dynamics of the company, interns can 
bring a fresh viewpoint, sometimes unrealistic, but often 
one that leads to the discovery of an innovative solution. 

Companies provide EPFL students with their first significant 
professional experience, which can then form the foun-
dation of their curriculum vitae. In return, the companies 
benefit from this influx of freshly-educated gray matter. A 
successful internship encourages students to invest more 
energy into their studies. They are also often motivated by 
the opportunity to get a taste of the professional world, to 
begin the process of building up their resumés, and some-
times even landing their first job. 
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shipbreakinG and the life cycle of steel
Thanks to an ENAC project, Civil Engineering students have 
for the first time been able to collect data on the world’s 
largest shipbreaking yard: Alang, in India. Three laboratories 
worked together to tackle the same question from different 
angles: How does steel contribute to a region’s prosperity? 
The research done by Majid Jaidi and Hugo Lakshmanan has 
shed light on the impact of this activity on urban, economic, 
societal, environmental and architectural development. 

semester projects:  
students Give research  
a try 

smartphones tackle a cryptoGraphic system 
During her master’s project in Computer Science, Ramasamy 
Gowthami helped create an Android app that connected a 
network of thousands of smartphones, allowing their users to 
join forces to test the security level of a current cryptograph-
ic code. Every system has a flaw that emerges after enough 
time has passed. This is why it’s important to continually test 
and assess their limitations. Systems can be adjusted if they 
are no longer reliable, a task that is equally important as de-
signing new and better systems. 

recyclinG heat to boost power under the hood
Despite the efforts of automobile manufacturers, nearly 70% 
of a typical car’s fuel consumption is dissipated as heat into 
the environment. The temperature of this residual heat is too 
low for it to be converted usefully. For his semester project in 
Mechanical Engineering, Eliott Guenat studied the best way to 
recover it. The challenge was to be able to place heat exchang-
ers and use microturbomachines. He showed that the heat 
could be recycled to reduce fuel consumption by between a 
quarter and a third.
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a drone that finds survivors usinG 
their smartphones
After a natural disaster, it’s often difficult to locate victims in the 
rubble. Jonathan Cheseaux, from the Mobile Communications 
Laboratory, had the idea to use mobile phones to facilitate 
searches. When in wi-fi mode, phones emit data packets at 
regular intervals. A drone equipped with powerful antennas 
flies over the affected region, picking up these signals and 
locating the phones’ owners on a map. 

can you predict where a roulette ball will land? 
Philippe Paccaud, a student in the Automatic Control Labora-
tory, attempted to answer this question. He built his own ex-
perimental platform made up of a roulette wheel, a computer 
and a camera that recorded the ball’s movements and the 
position of the number zero as an anchoring point. In order 
to ensure a constant source of light, he mounted LED lights 
on the rim of an old bicycle wheel and suspended it over the 
roulette wheel. He recorded 1,000 runs. His result: there’s no 
miracle equation, but rather a probability of estimating the 
zone of the roulette wheel in which the ball is likely to land. 

12

two boats compete in the summer hydrocontest
EPFL students participated in 28 interdisciplinary projects to 
build two watercraft that could be entered in an energy effi-
ciency competition organized by Hydros, a company based at 
EPFL. In all, 12 universities from around the world sent teams 
that vied against one another on Lake Geneva. The boats had 
to navigate courses of 400 m and 600 m in record time. The 
objective was to raise young engineers’ awareness of the 
issues and challenges – primarily energy-related – involved in 
the transport of goods by sea. 
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a smart wristband for niGhttime cyclists 
Five PhD students in the Electronics Laboratory have devel-
oped a wristband that flashes when cyclists reach their hands 
out to signal a change in direction. The device is composed 
of an accelerometer and a magnetometer, a kind of compass. 
When the cyclist reaches her hand out laterally, the sensors 
send their data to a microcontroller that triggers the LED 
lights. The wristband is equipped with small solar panels con-
nected to a battery, so that it can function using nothing but 
sunlight. The “Intelligent Blinker” won a prize in a European 
contest. 

quenchinG a thirst for knowledGe by studyinG 
a head of beer
Pierre-François Conzelmann, a student in Mechanical Engi-
neering, studied the formation of bubbles leaving the mouth 
of a beer bottle using an ultra-rapid camera. Knocking on the 
neck of the bottle generates a drop in pressure; this causes 
existing microbubbles to increase in size as CO2 enters them.  
They then implode, breaking up into thousands of tiny new 
bubbles. Unlike sparking water, beer contains surfactants, 
molecules with both hydrophilic and hydrophobic parts, which 
stabilize the surface tension in each of the bubbles. This 
density of bubbles, coupled with the high pressure exerted by 
carbon dioxide at the top of the bottle, explains why even the 
smallest shock causes a large head of bubbles to form. 
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a dam in Gibraltar to control risinG sea levels
For his Master’s project, Ha-Phong Nguyen, a student in hy-
draulic constructions, designed a dam in the strait of Gibraltar 
to hold back the rising levels of the Mediterranean due to 
global warming. The young engineer tested several configu-
rations before settling on a geometry that controls the water 
without interrupting the free movement of animal species. 
It’s a work of art that could also harness the tides to produce 
electricity. 
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To highlight some of 2014’s research milestones, let’s 
start by congratulating the 94 EPFL scientists who won 
prestigious ERC grants from the European Research 
Council. With these, EPFL joins the company of leading 
institutions including Oxford and Cambridge Universities 
and ETH Zurich. Six new research chairs were also spon-
sored in 2014, with 21 million Swiss francs in funding: 
the Defitech Chair (SUVA) in life sciences; two Gaznat 
Chairs in the Schools of Architecture, Civil and Environ-
mental Engineering (ENAC) and Basic Science (SB); the 
Mobilière Chair in ENAC; and two Bertarelli Chairs in the 
School of Life Sciences.

EPFL is coordinator of the new National Research Centre 
(PRN) MARVEL – Materials’ Revolution: Computational 
Design and Discovery of Novel Materials. With 18 million 
Swiss francs in funding for the 2014-2017 period, this 
ambitious program directed by EPFL professor Nicola 
Marzari is at the forefront of a scientific and technolog-
ical revolution in which the development of future mate-
rials is based on simulations that incorporate quantum 
mechanics and ICT technologies. Scientists from ETH 
Zurich, EMPA, PSI, CSS, the Universities of Basel, Zurich, 
Fribourg, Geneva and Ticino (USI), and IBM are also 
involved in the program. 

2014 was a banner year for research in energy storage, 
a critical area for the future of our society. Ground-
breaking research was done on hydrogen, batteries, smart 
buildings and compressed air technology. Our special 
report on pages 20-21 presents a few of these projects. 
Without a solution for storing energy, renewables such as 
wind or solar will not be able to provide a continuous 
supply of electricity. It’s in our universities that technolo-
gical solutions are in the process of being developed. 

EPFL is clearly one of the institutions that has progressed 
the most dramatically in the international rankings over 
the past ten years. And now, for the first time, EPFL is 
listed in the world top 100 in the Shanghai Jiao Tong – 
Academic Ranking of World Universities (96th), despite 
our small size and lack of Nobel Prize winners among the 
faculty. Ranked under 60 in 2006, this year EPFL joined 
the world top 20 in the QS-Ranking (17th in the world 
and 8th in Europe). This progress is also reflected in 
our Times Higher Education (THE) ranking: 34th overall 
at the world level, 12th in Engineering and Technology, 
and 2nd in the world among institutions with a history 
of less than 50 years. In parallel, EPFL ranks first in the 
world in the THE in terms of its international appeal. This 
progress is the culmination of a strategy of excellence 
and openness at the highest international level. 

2014 – a productive year for research  

philippe Gillet 
Vice-president for  

Academic Affairs
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usinG liGht for faster  
data transmission 
epfl and kit scientists have succeeded in transmittinG data 
on the terabit scale with a sinGle optical frequency usinG 
miniaturized optical frequency combs. the discovery opens 
the way for future ultra-rapid communications systems.

A continuous laser beam is composed of a single wavelength, in other words, a single color. 
But when this beam is trapped in a microresonator, it can be split into a series of equidis-
tant spectral lines; this is known as an “optical frequency comb.” Now, scientists at EPFL and 
the Karlsruhe Institute of Technology (KIT) have shown that optical frequency combs could 
allow simultaneous flow of data in optical cables. The finding has the potential to dramati-
cally increase the speed of data transmission as well as prevent bottlenecks in data centers 
and communication networks. 

Optical frequency combs are used as optical “rulers” for making very precise measure-
ments in applications such as atomic clocks and high-precision spectroscopy. The scientists 
have now shown for the first time that a miniaturized optical frequency comb can be used 
for high-capacity data transmission. 

To do this, they incorporated a data transmission system into an optical microresonator 
designed and built in EPFL’s Center for Micro-nanotechnology (CMI). Waveguides made of 
silicon nitride coupled the light and sent it into a circular cavity where it is stored. The high 
intensity of the confined beam, combined with the nonlinear effects of the nitride, gener-
ated a frequency comb known as a Kerr comb, whose widely spaced spectral lines matched 
the spacing of data channels required for communications. Using the frequency comb, the 
researchers could transmit data at the rate of 1.44 terabits per second over a distance of 
300 km. 

rESEarcHErS 
MaNiPulatE 

oPtical 
FrEquENciES to 

iMProvE data 
traNSMiSSioN.
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epfl hacks 
an “unbreakable” 
code in just 
two hours 
it took epfl experts only two hours 
on the school’s computers to break 
an encryption protocol that had been 
considered a Good candidate for 
internet security.

Without cryptography, none of us would dare send our 
credit card numbers out over the Internet. Security systems 
protect those numbers from being intercepted as they 
travel between buyers and sellers. These systems are un-
derstandably hackers’ favorite targets, and thus they must 
be constantly tested and strengthened. In universities, 
research mainly focuses on cracking encryption protocols 
in order to be sure they’re up to the task. 

Most security systems used by banks and companies to 
encrypt data are based on very complex mathematical op-
erations known as “discrete logarithms.” 

A team led by Arjen Lenstra studied a family of algorithms 
that are being proposed for the next- generation encryp-
tion keys. “We proved that it would only take two hours for 
EPFL computers to solve a problem of this kind, whereas it 
was believed that it would take 40,000 times the age of the 
universe for all computers on the planet to do it,” explains 
postdoctoral researcher Thorsten Kleinjung.

Don’t worry, though: since the encryption key had not yet 
been deployed, hackers won’t be able to exploit the EPFL 
team’s findings for their own malevolent ends. “Basical-
ly, we just eliminated this as a candidate for a successor to 
current algorithms,” says Lenstra. 

keepinG 
your smartphone 
data private 
two epfl scientists have developed 
an app that secures data shared 
over smartphones. once it has 
passed the learninG phase, it decides 
for the user what information can 
be shared.

Social networks and instant data sharing have revolution-
ized the way we communicate. Our smartphones can auto-
matically record information such as our GPS  coordinates 
and the activities we’re engaged in. This data can easily be 
collected and analyzed, because personal data contained in 
our smartphones can be divulged via installed apps without 
our knowledge or consent. 

Under the guidance of professor Jean-Pierre Hubaux, Igor 
Bilogrevic and Kévin Huguenin from EPFL’s Laboratory for 
Computer Communications and Applications 1 (LCA1) de-
veloped the first semi-automatic data sharing system for 
smartphone instant messaging. 

The intelligent software gradually “learns” as it is used, 
similar to voice and handwriting recognition software.

Dacosta and Huguenin are continuing their work by de-
veloping an app based on XPrivacy that controls other in-
stalled apps’ access to private data on Android phones. 



a desiGn Guide 
for future 
Graphene chips 
epfl scientists have invented a “how-to” 
Guide for buildinG the most efficient 
optical terahertz components 
possible. the procedure facilitates 
and accelerates the technoloGical 
development in this future field.

Thanks to its amazing properties, graphene will form the 
basis of a new generation of smaller, faster and more effi-
cient circuits. For example, if controlled in real time, this 
material can be used to design systems that can block 
electromagnetic radiation, producing digital information 
analogous to the 0 s and 1 s used in transistors. But up to 
now, it was impossible to predict in advance these graphene 
circuits’ optimal efficiency. Two parameters influence per-
formance: the quality of the graphene used (its structure 
at the atomic scale) and the circuit design (e.g. the other 
materials used in the circuit, its geometry, and so on).

Michele Tamagnone, a member of a team led by professors 
Julien Perruisseau-Carrier and Juan R. Mosig, has developed 
a theory that shows that the maximum theoretical efficien-
cy of a system is uniquely a function of the quality of the 
graphene used in it. It is possible to approach that efficien-
cy by altering the design, but it is impossible to increase 
it beyond this level. The researchers were thus able to 
develop a method to determine the optimal design to use 
with a given quality of graphene. 

The EPFL group’s research, published in the journal Nature 
Photonics, has in this way provided industrial partners and 
colleagues with a clear and useful guide to building opti-
mized graphene circuits.  
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enerGy-efficient 
electronics 
for the future
the european e2switch project is 
focused on developinG electronics that 
use very little electricity. the proGram 
involves nine partners – universities, 
research institutes and companies – 
and is coordinated by epfl.

E2SWITCH’s mission is to develop ultra-energy-effi-
cient electronics based on tunnel FET technology that 
can operate with five times less voltage than is current-
ly needed by chips in mobile phones. It’s quite a challenge, 
particularly for future portable devices whose autonomy 
and range of use will need to significantly increase. EPFL 
is coordinating this new €4.3 million, 42-month European 
research program that includes the participation of six uni-
versities and research institutes as well as the companies 
IBM, CCS and SCIPROM.

“Our goal is to prepare the next generation of transistors 
that will be able to operate at less than 0.3 volts, ideally 
getting that down to 0.1 volt,” explains EPFL scientist and 
E2SWITCH coordinator Adrian Ionescu.

Mobile phones will be the first devices to benefit from this 
kind of electronic optimization. But the technology’s impact 
will reach much further afield. “At temperatures around 
125-150°C, chips start to lose functionality. Our technolo-
gy, however, not only uses less electricity, but it’s also more 
stable over a larger temperature range, opening the door 
to more robust applications in automobile and aeronautical 
manufacturing,” explains Ionescu.
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usinG technoloGy to analyze  
the swiss vote
are political parties really all that 
different from one another? is the 
“röstiGraben” a true political reality? 
epfl scientists have applied common 
information analysis methods to swiss 
votinG data and used the results to 
make available on the internet a tool 
for analyzinG and predictinG ballot 
outcomes.

The legendary Swiss democratic process yields a lot of 
data, such as district by district voting results and voting 
records from the National Council. In addition, there are the 
responses from candidates and voters to survey questions 
posted on the “Smartvote” recommendation website prior 
to the 2011 federal election. 

Under the supervision of professors Matthias Grossglauser 
and Patrick Thiran, PhD students Vincent Etter and Julien 
Herzen in the Computer Communications and Applications 

Laboratory (LCA3) developed a web platform named 
predikon.ch that can predict the outcome of a federal ballot 
based on initial results or from surveys. 

The name Predikon is a combination of the words “predic-
tion” and “Ebikon” – the latter being the name of a town in 
Lucerne. Knowing how this town’s 12,000 inhabitants voted, 
it turned out, was all that was needed to reliably predict the 
outcome of the vote for the entire country with more than 
95% certainty. 

Various voting phenomena can be visualized in detail on the 
platform, such as the very real existence of the so-called 
“Röstigraben” – an imaginary geographical line separating 
French-speaking from German-speaking Swiss – and the 
trend in the Italian-Swiss vote, which had been more or less 
aligned with the votes in the German-speaking population 
over the past 30 years but has largely moved to join the 
French-speaking vote just in the last decade. 

PrEdikoN’S 
uSEr iNtErFacE 

iS clEar aNd 
SiMPlE.
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The wind doesn’t blow every day, and the sky is never cloud-free all the time. To become a reliable 
source of electricity, renewables must overcome a major obstacle: their volatility. Solar and wind 
power often exhibit peaks in availability that don’t necessarily correspond with peaks in demand.

Storing renewable energy is thus a critical issue. At EPFL, several labs are working on the problem 
and taking innovative approaches to solve it. Results so far look promising.

novel solutions
Mario Paolone’s lab is looking at innovative industrial solutions 
for storing solar power and redistributing it in an optimized 
way over the electricity grid. The heart of the device being 
developed by Leclanché is a novel lithium-ion battery, which 
works in conjunction with the Romande Energie solar park and 
EPFL’s electricity grid.

the future  
of renewables depends 
on storaGe
several pilot projects underway in epfl laboratories are 
focusinG on the issue of storinG renewable enerGy, whose 
sources are often intermittent in nature.

20

sun, cheap materials and hydroGen 
Michaël Grätzel’s lab has succeeded in producing hydrogen 
from water and sunlight at a light-hydrogen conversion rate 
of 12.3%. They combined a pair of perovskite solar cells (a 
crystal based on readily available materials) and low-cost 
electrodes. The record is even more impressive considering it 
does not use rare metals. 
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service stations of the future
In a pilot project in Martigny, Hubert Girault’s group is exploring 
a device that will store electricity in a “megabattery” and then 
release it as direct current. The megabattery is designed to 
serve as a bridge between electricity production (for example 
from renewables) and rapid transfer to a vehicle, which could 
be recharged in less than an hour. 

alGae-based bioGas
Research at EPFL and the Paul Scherrer Insitute indicates that 
biogas derived from microalgae is becoming an increasingly 
promising alternative to fossil fuels. As part of the SunCHem 
project, researchers developed a process for growing micro-
algae and efficiently converting it to synthetic natural gas, a 
biofuel that is fully compatible with the expanding natural gas 
network. 

compressed air
Under development at EPFL since 2002, compressed air energy 
storage is an ecological solution that facilitates the use of 
renewable energy sources. The technology is advancing 
 rapidly: an installation that can absorb 10,000 watts of electric 
power and store it as compressed air is under construction as 
part of the HyPES project. Two additional 25 kW pilot installa-
tions will be built in 2015. 
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a new kind of solar cell
Scientists in Jacques-Edouard Moser’s group have revealed the 
way in which new photovoltaic cells based on light-absorbing 
lead iodide perovskite semiconductors transfer electrons 
across their surface. This discovery indicates that these solar 
cells could revolutionize energy conversion and efficiency. 
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a small satellite 
that knows 
just where it is 
in space
the main objective of cubeth, a joint 
project between epfl, eth zurich and 
several other swiss universities, is 
to build a small satellite that will be 
able to calculate its own position, 
altitude and orientation in space with 
unprecedented precision, pavinG the way 
for constellations of nanosatellites 
with inter-satellite communications 
capabilities. 

After launching Swisscube in 2009, EPFL’s Swiss Space 
Center (SSC) took on a new project, CubETH. Started in 
2012, it is now directed by Anton Ivanov, project manager 
at eSpace. Like Swisscube, it is also a cubesat, measuring 
10 cm on a side and weighing less than 1.5 kg. The device is 
a joint effort by EPFL, ETH Zurich and several Swiss univer-
sities, and is scheduled for launch no  earlier than 2017.

CubETH’s mission is to be a high-performance orbitograph-
ical tool capable of accurately measuring its own position, 
altitude, and spatial orientation. This would prepare the way 
for the deployment of constellations of cubesats, which 
could carry out complete Earth observations at precise 
moments in time. As in Swisscube, the project uses inex-
pensive technology – notably in the GPS sensors – that 
has been proven on land but has yet to be tested in space 
applications. 

It also plays an important educational role. The satellite will 
carry on board programs that are the objects of  dozens of 
student research projects and dissertations; for them it’s 
an ideal opportunity to use a concrete project to learn more 
about space. In all, more than 70 students have already 
participated in the project. 

a visit to vesta 
calls into 
question how 
planets are 
formed
usinG a numerical simulation and 
data from the dawn space probe, 
epfl scientists now have a better 
understandinG of the structure of 
the asteroid vesta. their findinGs call 
into question our models of how rocky 
planets such as earth are formed. 

Vesta is an asteroid that was born at the same time as the 
rest of our Solar system; it’s 500 km in diameter and orbits 
between Mars and Jupiter. Scientists are keenly interest-
ed in it as one of the largest observable planet “embryos” 
with all the planetary elements of crust, mantle and core. 
NASA deployed a space probe named Dawn to accompany 
it in orbit for a year, between 2011 and 2012. 

An international team of scientists, including researchers 
from EPFL, analyzed the data from the probe and concluded 
that the asteroid’s crust was nearly three times thicker than 
their theories had previously predicted. 

They studied the rocks on Vesta’s surface and found no 
trace of olivine, one of the primary components of planetary 
mantles. They had expected to find large quantities of this 
mineral, because the asteroid had been subjected to a double 
meteorite impact at some point in its history. According to 
simulations, that impact event blasted Vesta’s South pole 
to a depth of 80 km and scattered huge quantities of 
material across the surface.

The absence of olivine indicates that the crust of the 
asteroid is not 30 km thick, as the standard models had 
predicted, but more than 80 km. These discoveries about 
the mineral composition of Vesta’s crust and mantle chal-
lenge models that describe the asteroid’s formation, and 
consequently the formation of rocky planets in the Solar 
System including planet Earth.

youtubE.coM/EPFlNEWS
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ultrafast robotic arm  
can catch flyinG objects
an epfl-developed robot catches objects with complex 
shapes and movements in a fraction of a second. 
the scientists who desiGned it took inspiration from 
the way humans learn: by imitation and optimization.

The robotic arm can grab a variety of objects flying through the air in less than five  seconds. 
Programmed by EPFL’s Laboratory of Algorithms and Learning Systems (LASA), directed 
by Aude BIllard, the platform is designed to test robotic solutions for intercepting moving 
objects. 

To achieve this rapidity, the researchers looked to how humans learn the same task: by im-
itation and optimization. In the first learning stage, objects are repeatedly thrown in the di-
rection of the robot. Each time, the arm is manually guided to the target thrown at it. The 
process is repeated with a ball, an empty bottle, a half-full bottle, a hammer and a tennis 
racket. When these objects are thrown into the air, their movements are complex and very 
different from one another. The robot is thus exposed to a wide range of situations. 

Using a series of cameras situated around the robot, the system records trajectories, 
speeds and rotational movements of the objects as models. These data form a dynamic, 
which the researchers will translate into an equation. This then allows the robot to position 
itself very quickly in the right direction every time the object is thrown at it. In the few mil-
liseconds before the object arrives, the robot can correct and adjust its trajectory to make 
the catch – accurately and in real time. 

tHE robotic 
arM coMbiNES 
SPEEd aNd 
PrEciSioN.

youtubE.coM/EPFlNEWS
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cHaractEr 
rEcogNitioN 
adaPtEd to 

aNciENt tExtS.

 
venice time machine 
blueprints are finalized
epfl, ca’foscari university and the italian state archives 
have beGun the process of diGitizinG the archives  
of venice, which are some of the oldest and most complete 
in the world.

The Venice archives cover a thousand years of social, economic and cultural activity. The 
city’s administration, astonishingly modern from the Middle Ages onwards, recorded details 
in reams of manuscripts and documents that can be used to retrace the history of this Med-
iterranean empire with extraordinary precision. 

The Swiss and Italian researchers have begun digitizing this trove, organizing and processing 
the information contained in more than 80 km of shelf space. Eventually they plan to develop 
a tool that will be made available to historians around the world. 

More than 100 scientists and students have labored unceasingly to put the project on solid 
footing. They sorted and arranged the archives as a function of format and established a 
workflow adapted to mass digitization. 

The Venice Time Machine is supported by an international board of renowned experts from 
Stanford, Columbia, Princeton and Oxford. The Lombard Odier Foundation joined the project 
in 2014 as a funding partner. 
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a hint that dark matter  
really does exist 
epfl scientists have picked up an atypical photon emission  
in x-rays cominG from space, and say it could be evidence  
for the existence of a particle of dark matter. 

Could it be tangible evidence of the existence of dark matter in the universe? Researchers from 
EPFL and the University of Leiden in the Netherlands think they may have identified a particle of this 
hypothetical substance. 

When physicists study the dynamics of galaxies and the movement of stars, they are confront-
ed with a mystery. If they only take visible matter into account, their equations don’t add up: the 
elements that can be observed are not sufficient to explain the rotation of objects and existing 
gravitational forces. There is something missing. From this they deduced that there must be an in-
visible kind of matter that does not interact with light, but does, as a whole, interact by means of 
the gravitational force. Called “dark matter”, this substance appears to make up at least 80% of 
the Universe. 

In this study, the scientists analyzed X-rays emitted by two objects: the Perseus galaxy  cluster 
and the Andromeda galaxy. After collecting thousands of signals, they noticed an anomaly that 
appeared as a weak anomalous photon emission. Most interestingly, its distribution corresponded 
exactly to what scientists were expecting with dark matter. Further investigations in our own galaxy, 
the Milky Way, confirmed the observations. The signal comes from a very rare event in the Universe: 
a photon emitted due to the destruction of a hypothetical particle, possibly a “sterile neutrino”.

youtubE.coM/EPFlNEWS
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rush-hour 
emerGency lane 
openinG has 
proved its worth
after four years of use, the partial 
openinG of the emerGency lane on 
the morGes hiGhway has had siGnificant 
effects on the flow of traffic. 
but scientists suGGest there are still 
some ways to improve the system.

Starting in January 2010, the emergency lane on a four-km 
stretch of the highway West of Lausanne, between Morges 
and Ecublens, has been temporarily opened to traffic. The 
goal was to allow for more fluid rush-hour traffic for the 
82,000 vehicles that travel the A1 between Lausanne and 
Geneva every day. 

Scientists from EPFL’s Traffic Facilities Laboratory (LAVOC) 
 evaluated the effectiveness and the impacts of the 
measure. The most impressive effect was the increase in 
flow – about 750 additional vehicles per hour over a total of 
about 6,000 vehicles – despite a reduction in speed limit 
from 120 km/h to 100 km/h. However, sometimes it takes 
just a few minutes of delay in the opening of the lane 
(which is triggered by a given  traffic flow upstream) for a 
traffic jam to form. “We’re looking to integrate parameters 
other than just the flow rate to determine the lane opening; 
the distribution of traffic over the lanes or the difference in 
speed between the lanes,” explains lab director André-Gilles 
Dumont.

The system has had a positive impact on accidents, as well, 
with a 25% reduction in the number of accidents between 
2008 and 2013. “If we want to reduce this even more, it’s 
critical to inform drivers entering the highway that the 
emergency lane is open,” adds Dumont. “For example with 
better signaling before they enter the  system.”  

the effect of a 
faster liGhtrail 
system on the 
zurich suburbs
the zurich public transport system 
wants to improve downtown access 
for people livinG in the Greater 
metropolitan area. scientists did a 
simulation of what this would entail in 
terms of urban expansion.

Will better public transport to the suburbs result in urban 
sprawl? This is the question the Federal Transport Office 
commissioned a group of EPFL scientists to answer in 
the specific case of Zurich. The verdict: “Yes, but…” The 
canton itself is not likely to experience serious sprawl. On 
the other hand, neighboring cantons, whose zoning laws 
are less restrictive, could be much more adversely affected.

The Zurich public transit zone is planning to divide the 
canton’s light rail system into two concentric zones. The 
project, named S-Bahn 2G, aims to provide all the stations in 
the external zone, then the internal zone with express trains 
to the city center. This will result in dramatically reduced 
transit times between the suburbs and downtown Zurich. 

Changing public transport parameters (schedules, distance, 
time and cost) usually results in a measurable change in 
the flow of passengers and their choice of transit mode. By 
improving accessibility for far-flung districts, the research-
ers predict that the Zurich project will very likely result in 
changes in passenger behavior. But in addition to a meas-
urable impact on urban planning, they predict it will also 
cause a redistribution in demographic growth. 
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towards profitable and 
efficient carbon capture
a team of researchers from epfl, uc berkeley and beijinG 
have developed a mud-based process that could revolutionize 
carbon capture. the new substance combines the simplicity 
of larGe-scale implementation of liquids and the profitability 
and enerGy efficiency of solids. 

Carbon capture is the process of collecting and storing carbon dioxide (CO2) emitted by fac-
tories and power plants in order to reduce overall greenhouse gas emissions. There are two 
existing methods for capture, one that uses powdered solids that “adhere” to the CO2, and 
another that uses a liquid to absorb the gas. In spite of their potential environmental and 
energy benefits, these strategies are not ideal solutions due to the complicated engineer-
ing involved and their cost. 

However, Berend Smit and his EPFL team, along with scientists from UC Berkeley and Beijing, 
have combined solids and liquids that can capture carbon and developed a sort of “mud” 
that takes advantage of the best of both worlds – the simplicity of large-scale implementa-
tion of liquids and the low cost and high energy efficiency of solids – resulting in an overall 
increase in energy efficiency. With the validation of their concept in hand, the research 
teams will now begin testing their mixture in the field. 
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a new carbon-
friendly cement 
to meet future 
buildinG needs
an epfl-led consortium has developed 
a new kind of cement whose carbon 
footprint has been dramatically 
reduced. fundinG for acceleratinG 
the project has been obtained from 
the swiss aGency for development 
and cooperation (sdc).

Even though it’s one of the world’s most ecological con-
struction materials, the production of cement is respon-
sible for nearly 10% of anthropogenic CO2 emissions. 
A consortium led by EPFL has received more than 4  million 
Swiss Francs from the Swiss Agency for Development and 
Cooperation to accelerate work on a new kind of low-car-
bon-impact cement. Developed in partnership with the 
Indian Technology Institutes and a   number of Cuban uni-
versities, this product based on a mixture of calcined clay 
and limestone could replace up to half of the Portland 
cement that is currently used, and reduce the CO2 emis-
sions from cement production by up to 30%. It could even 
result in reducing worldwide carbon emissions by the 
amount equivalent to the emissions of an entire country 
such as France. 

Karen Scrivener, head of the project, explains that the ef-
ficiency of the new cement is due to its chemical composi-
tion. Named LC3 for “Limestone Calcined Clay and Clinker,” 
the cement is made up of calcined clay and crushed lime-
stone, two resources found abundantly in rock quarries 
around the world. The aluminates in the calcined clay 
interact with the carbonate in the limestone to create a 
less porous, stronger paste. Up to now, these materials 
have been used separately to replace only small amounts 
of a cement mixture. But when combined, they can consti-
tute up to half of the components of the mixture without 
altering the quality and strength of the final product. 
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seeinG into the future 
of switzerland’s nuclear 
waste repositories
epfl scientists have used numerical 
simulations to test the safety of nuclear 
waste storaGe repositories.

Large quantities of highly radioactive waste are scheduled to 
be stored in Switzerland in a network of deep underground 
vaults, locked away behind three protective barriers. In an 
article in the journal Acta Geotechnica, Lyesse Laloui, head 
of EPFL’s Laboratory of Soil Mechanics, describes the medi-
um-term behavior of one of these barrier techniques, and 
shows that more attention needs to be focused on its design. 

Metal canisters containing liquefied waste will be deposit-
ed on blocks of bentonite, an extremely absorbent and ex-
pansive material. Additional bentonite in the form of pellets 
will fill the remaining space between the canisters. Finally, the 
entire thing is buried beneath a half-kilometer of Opalinus 
clay, a very stable geological formation. 

To study thermal, mechanical and hydraulic forces operat-
ing on the canisters, Lalouli’s team developed a mathematical 
model representing the physical mechanisms involved, and 
then moved it forward in time to see how the situation would 
evolve in the future. They discovered that an asymmetrical 
expansion of the bentonite surrounding the canisters could, 
over the years, exert significant forces on the canisters. They 
suggest that these aspects need to be taken into account in 
the design of the canisters and the storage system. 

What would happen if one of the canisters moved? Accord-
ing to Lalouli, the storage repository is designed well enough 
that it would remain safe even in this scenario. “With 500 m 
of bedrock separating the surface and the repository, which 
is located at the heart of an impermeable and stable geo-
logical formation, the movement of a canister would not be 
ideal, but the multiple barriers put in place will be sufficient 
to handle it.” 

speedinG trains,  
flyinG ballast
results of a study on ballast projections in extreme winter 
conditions have prompted the swiss rail system to adopt 
measures that will improve safety near train tracks. 

What causes ballast – the stone bed on which train tracks are laid – to fly up into the air? The 
Swiss rail system (SBB) commissioned EPFL’s Transportation Center to study the problem of 
flying ballast in extreme winter conditions. An analysis of this rare phenomenon confirmed 
that two criteria must be met: the trains must be traveling at high speeds, and specific winter 
conditions must be present. A combination of snow, wind and very low temperatures can lead 
to the formation of ice blocks on wagon undercarriages. These blocks can detach and fall 
onto the track. The shock of the block of ice falling on a piece of ballast can set the ballast in 
motion. The stones are thus projected into the air, where they can ricochet off the undercar-
riage or hit a wheel and fly further afield.  

The researchers also tried to identify potential causes associated with the kinds of wagons 
used or their insulation. Track-related phenomena were also investigated; they found that 
the ice blocks can be dislodged when the wheels pass over “glued joints” (joints between 
two track sections) and junctions, thus triggering ballast projectiles. 

There are several options for dealing with the problem: improving incident reporting, to 
better understand the evolution of the phenomenon; setting speed limits in conditions of 
heavy snow, and treating wagon undercarriages to prevent ice buildup. 
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detectinG allerGens  
quickly and effectively

epfl scientists have developed an effective 
method for determininG the proteins that 
cause milk allerGies. this novel approach 
could also be used to detect other 
allerGens in foods.

It’s not easy to pinpoint the molecule responsible for a given food 
allergy. It currently involves a lengthy testing process, which often 
doesn’t take into account rare or unexpected allergens. EPFL scien-
tists have developed an ultrasensitive method that can quickly and 
effectively identify the exact proteins involved, even when they’re 
present in very small quantities. This technique has been success-
fully tested in cases of cow’s milk allergy. 

Food allergies are quite common, affecting 6-8% of children and 
3% of adults. They occur when the immune system mistakes a 
protein present in food as a threat and attacks it as it would a 
pathogen, producing antibodies in the process. 

A team led by Hubert Girault has developed a method that uses a 
patient’s own antibodies to precisely identify the offending protein. 
It uses a technique known as immunoaffinity capillary electropho-
resis to isolate the antibodies in the blood, and then puts them in 
contact with cow’s milk. The proteins that are causing the allergic 
reaction are progressively bound to the antibodies, while the rest 
are released. The bound proteins are then analyzed in a mass 
spectrometer.

This personalized method could help develop a more targeted 
treatment, and it could also be applied to other foods such as nuts 
and grains.

a new portable device developed 
at epfl can simultaneously test 
for  a wide variety of proteins in the 
body. this diaGnostic tool is a subtle 
combination of optics and enGineerinG.

Will it someday be possible to run a battery of medical 
tests without going to the doctor’s office? EPFL’s latest 
discovery seems to point in this direction. A team led by 
Hatice Altug, in collaboration with colleagues at UCLA, has 
developed a “lab on a chip” that can rapidly analyze up to 
170,000 different molecules in a blood sample. It can si-
multaneously detect insulin levels, markers for cancer and 
Alzheimer’s Disease and even certain viruses. 

This 7.5 cm high, 60g device detects proteins not by ana-
lyzing the spectral properties of the light sent over the 
sample, but by scrutinizing changes in light intensity, making 
it possible to dispense with cumbersome spectrometers.

The sample is put onto a gold substrate pierced with varying 
arrays of extremely tiny holes. These nanoholes “capture” 
different proteins depending on where they end up in in 
the array. Light from a diode is shone through the holes, 
and changes in the light intensity indicate the number of 
proteins present. “Recent studies have shown that certain 
illnesses such as cancer or Alzheimer’s are better diagnosed 
and false positive results avoided when  several parameters 
can be analyzed at once,” says Altug.

complete medical  
analysis on a chip 
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a new method for safer  
diaGnostic medical imaGinG
a collaborative effort between epfl, 
cnrs, ens lyon, cpe lyon and eth zurich 
has led to the development of a novel 
method that considerably improves the 
capabilities of medical imaGinG while 
ensurinG safer procedures for patients. 

Medical imaging is a critical tool in diagnostics today, thanks 
to such imaging techniques as MRI (magnetic resonance 
imaging) and CT (computerized tomography) scanning. 
However, due to the nature of living tissue, the technique 
is still limited in terms of image resolution and quality. EPFL 
scientists, working together with colleagues from CNRS, 
ENS, CPE Lyon and ETH Zurich have developed a way to 
enhance the signal intensity from imaged body tissues 
using a new generation of hyperpolarization agents. 

Hyperpolarization agents are substances that are used to 
improve image quality. They are injected into the patient, 
and then specific molecules in them can be tracked as they 
travel through the body. The downside is that these fluids 
are potentially toxic. 

The new hyperpolarization agents developed at EPFL by 
teams led by professors Geoffrey Bodenhausen and 
Lyndon Emsley, called HYPSO, are both safe and effective, 
however. The scientists tested their method on various 
imaging markers, including pyruvate, acetate, fumarate, 
pure water and a simple peptide. Because the HYPSO 
are physically retained during dissolution, this technique 
produces pure solutions of hyperpolarized markers, free of 
any contaminant. The protocol is thus simpler and a priori 
safer for the patient. In addition, because they dramatically 
improve signal quality, these hyperpolarization agents have 
the potential to be used with a broad range of molecules. 

smart knee prosthesis can 
diaGnose its own problems
a Group at epfl has been workinG on smart joint replacements 
that can use sensors to detect flaws well before they become 
problematic for the patient.

Nearly four million people undergo joint replacement surgery every year. Unfortunately, 
some of these patients experience persistent pain due to sealing or alignment problems, but 
doctors have no way to identify the causes. 

EPFL scientists have developed sensors that can be integrated into the polyethylene com-
ponent of the prosthesis and then used to conduct an interior diagnostic to detect mis-
alignment, improve medical treatments and, in consequence, help patients avoid having to 
undergo additional invasive procedures. 

Arash Arami, a scientist in EPFL’s Laboratory of Movement Analysis and Measurement, has 
devoted part of his PhD thesis to the issue of misalignment in prostheses. He chose the 
knee, because it is a complex joint and one that is often damaged. He developed an algo-
rithm to precisely calculate the micromovements in the prosthesis and used it to detect, via 
vibrations, any loosening. He implanted sensors into a prosthesis, installed it on a robotic 
knee simulator, and was able to show how the prosthesis reacted to the forces acting upon it. 

Five EPFL laboratories are working together with the Orthopedics department of the Lausanne 
University Hospital in a project funded by Nano-Tera to help industry produce smart prostheses. 
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boostinG memory 
with lactate
scientists in epfl’s laboratory 
of neuroenerGetics and cellular 
dynamics have decoded the mechanism 
by which a Glucose derivative activates 
receptors involved in memorization.

Neurons have long held the limelight in our understand-
ing of how the brain operates. But it turns out they aren’t 
the only stars in the show; neighboring star-shaped cells 
known as astrocytes are also gaining increasing respect 
for the critical role they play in memory and learning. Scien-
tists from EPFL’s Laboratory of Neuroenergetics and Cellular 
Dynamics have decoded the molecular mechanics involved: 
the lactate produced by astrocytes accelerates the memo-
rization process. This result opens up new possibilities for 
treating cognitive and memory disorders, as well as psychi-
atric conditions such as depression. 

Focusing their attention on the molecular mechanism, the 
researchers discovered that lactate provides more than 
just energy. It also modulates the activity of a certain kind 
of glutamate receptor (NMDA receptor), the primary neu-
rotransmitter in the nervous system. This kind of gluta-
mate receptor is involved in the memorization process, 
and the researchers found that lactate gives them what 
amounts to a turbo-boost. “Glutamate lets you drive in first 
gear; with lactate, you can shift into fourth and travel at 
100 km/h,” says Pierre Magistretti, leader of the research 
team and also affiliated with the National Centre for Com-
petence in Research Synapsy. 

faster, 
more effective 
wound healinG 
epfl scientists have developed 
a procedure derived from Growth 
factors that boosts the body’s natural 
wound healinG process. it could lead 
to the development of new reGenerative 
medicine treatments. 

When the body is wounded, a healing process is initiated, or-
chestrated by molecules known as “growth factors.” The re-
generative role of these molecules makes them of interest 
in emergency situations, for example to heal wounds more 
quickly and to avoid excessive blood loss and further health 
complications. 

The use of growth factors in drug development has not so 
far led to clinical regeneration that is better than the natural 
process. But now, a group led by Jeffrey Hubbell has devel-
oped a method that improves their effectiveness. 

Growth factors work by attaching proteins to the “extracellu-
lar matrix,” a structure that supports organs and tissues. The 
stronger this bond is, the more effective the growth factor 
– and thus the healing process – will be. The researchers 
identified a factor, known as PIGF-2, that bonded particular-
ly strongly. By isolating the sequence of DNA responsible for 
the bond and fusing it into the DNA of three other weaker 
growth factors, the bonds of the weaker factors became 100 
times stronger, meaning they could be used in lower doses 
to be effective. 
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bionic hand 
restores 
amputee’s sense 
of touch
a patient whose left hand had been 
amputated was able to reGain the sense 
of touch with a prosthesis connected 
to peripheral nerves in his upper 
arm. he was able to Grasp objects 
in a natural manner and identify 
their texture when blindfolded.

Nine years after his accident, Dennis Aabo Sørensen became 
the first amputee to regain the sense of touch. He owes 
this success to an experimental prosthesis equipped with a 
sensory system connected to the peripheral nerves in his 
upper arm. Thanks to this device, he is able to once more 
feel the objects that he touches. 

Developed by Silvestro Micera from EPFL’s Center for Neu-
roprosthetics and the Scuola Superiore Sant’Anna in Pisa, 
Italy, the prototype was tested in the Gemelli Hospital in 
Rome. The research is the culmination of the European 
LifeHand 2 project, a collaboration beween Italian, Swiss 
and German hospitals. The work was published in the 
journal Science Translational Medicine.

Micera and his research group fitted their prosthetic 
hand with sensors that reacted to the tension in artificial 
tendons. The system transformed that tension informa-
tion emitted when the patient manipulated an object into 
an electrical signal. 

The electrical signals in themselves are not something 
that the nervous system can interpret. The researchers 
developed a series of algorithms to convert them into a 
language analogous to nerve impulses. Then those signals 
were transmitted to electrodes grafted onto peripheral 
nerves in the patient’s upper arm, and his sense of touch 
was restored.

SENSorS oN 
tHE ProStHESiS 
coMMuNicatE 
WitH tHE PatiENt’S 
NErvouS SyStEM.



cancer:  
suGar and metastasis 
some cancer cells are characterized by both their hiGh 
suGar uptake and their ability to move throuGh the body. 
epfl scientists have shown that the two phenomena are 
connected.

Some cancer cells are highly mobile and tend to not form coherent masses. This so-called 
“mesenchymal” behavior is suspected to be involved in the formation of metastases. 

A team led by Etienne Meylan has shown that the mesenchymal behavior is related to cancer 
cells’ appetite for sugar. They also proved that the intensity of the phenomenon significant-
ly influenced patients’ chances for survival. The discovery, published in the journal Cancer & 
Metabolism, opens up new potential targets for future therapies. 

The scientists experimented using non-small-cell lung cancer, and showed that a protein 
known as GLUT3, which is responsible for meeting the cell’s sugar needs, was spontaneous-
ly produced when the cell adopted mesenchymal behavior. 

They also showed that patient survival depends in large part on the quantity of GLUT3 
produced in their cancer cells. They believe that it will one day be possible to design a toxic 
molecule that could specifically bond with GLUT3 and destroy the cancer cell from within. 

caNcEr cEllS 
caN uSE Sugar 

to FuEl tHE 
ForMatioN oF 

MEtaStaSES.
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decodinG the Genome  
of the tamiflu-resistant  
flu virus 
epfl scientists have identified new mutations that could 
make tamiflu, one of the only flu treatments available 
on the market, ineffective.

The flu virus develops resistance very quickly. Reproducing at a rate of several generations 
a day, it quickly accumulates genetic mutations. As a result, it has a good chance of evolving 
counterattacks to antiviral treatment. To efficiently identify these infinitesimal variations 
in the virus’ genetic code, the researchers created complex statistics-based software that 
they then shared freely with the entire scientific community. They used the software to 
comb through the immensity of the viral genetic code to find only those mutations that 
were suspected to cause resistance with at least 99% certainty. 

The researchers’ work revealed some newly discovered mutations that could potentially allow 
the virus to develop resistance while at the same time maintaining an elevated reproductive 
rate. They think it is thus possible that a flu strain would evolve that’s both extremely virulent 
and Tamiflu-resistant, particularly if we make the same mistake that was made in 2008-2009 
and use Tamiflu on a large scale. The risk is thus very real, and it’s important to continue the 
investigation if we want to continue to count on Tamiflu as a viable treatment for the flu.

SciENtiStS 
HavE idENtiFiEd 

gENEtic 
MutatioNS 
tHat MakE 

tHE viruS 
rESiStaNt to 

taMiFlu.



an analysis of structural connectivity in the brains 
of 16 schizophrenics reveals reduced connectivity  
in reGions affected by the disease.

The brain of a person suffering from schizophrenia doesn’t have the same kinds of neuronal 
connections as the brain of a healthy individual. This observation was made by scientists from 
EPFL’s Signal Processing Laboratory 5 in collaboration with the x-ray diagnostic and interven-
tional radiology department and the psychiatric service of the Lausanne University Hospital 
(CHUV). They compared the topography of brain regions and connections of 16 schizophrenic 
patients with the same regions in 15 healthy individuals. 

“The problem with schizophrenia is that is doesn’t cause localized lesions, but rather affects 
several brain regions and their connections,” explains EPFL scientist Alessandra Griffa. To 
identify them, the researchers used a specialized imaging technique known as diffusion 
spectrum magnetic resonance imaging (DSI), which calculates the diffusion of water mole-
cules in the brain’s white matter and uses this to map the fiber bundle trajectories between 
various cortical areas. 

Comparisons between healthy and schizophrenic brains show for the first time that 26 dif-
ferent regions are affected in the latter. This means that about 30% of the nodes in the 
brain networks of schizophrenics are compromised. The affected regions include the fron-
tal-parietal zone, which is often involved in cognitive processing. These observations could 
reveal one of the principal mechanisms of the disorder. 

schizophrenic  
brains take  
different paths
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neuroscientists  
awaken Ghosts  
in the brain 
patients sufferinG from neuroloGical 
or psychiatric disorders often 
describe the stranGe “feelinG of 
a presence.” this illusion has been 
reproduced in the laboratory 
in healthy subjects.

Invisible but present. Dozens of testimonials from mountain 
climbers, explorers, and survivors, by widows and patients 
suffering from neurological or psychiatric disorders, describe 
the strange “feeling of a presence.” 

A team lead by Olaf Blanke, director of EPFL’s Centre for 
Neuroprosthetics, has lifted the veil on these ghosts. They 
were able to recreate, in the laboratory, the illusion of a 
presence, providing at the same time a simple explanation 
for its occurrence. The researchers showed that this “feeling 

of a presence” is due to an alteration of “sensorimotor” 
brain signals, which are involved in generating self-awareness 
by integrating information from our movements and our 
body’s position in space. In their experiment, they interfered 
with the sensorimotor input of participants in such a way 
that their brains no longer identified such signals as belonging 
to their own body, but instead interpreted them as those of 
someone else. 

Aside from explaining a phenomenon that is common in 
many cultures, the research has potential in helping us 
understand symptoms of schizophrenia. Such patients often 
suffer from hallucinations or delusions associated with the 
presence of an alien entity. Many scientists attribute these 
perceptions to a malfunction of brain circuits that integrate 
sensory information in relation to our body’s movements. 

tHiS dEvicE 
MakES it 
PoSSiblE to 
rEcrEatE tHE 
“FEEliNg oF a 
PrESENcE”.



tech tRansfeR



In 2014, EPFL start-ups raised more than 220 million Swiss 
francs in private investment funding. Importantly, the 
lion’s share of this, 185 million Swiss francs, was injected 
into the development of technologies that originated in 
EPFL laboratories. These numbers are not just another 
indication of the excellence of our scientific research. 
They also demonstrate that we’re able to carry out an 
extremely complex mission: to make sure that the in-
ventions of our scientists don’t just gather dust in the 
School’s laboratories, but find their way to the public, 
thanks to a thriving local ecosystem that brings scien-
tists, young entrepreneurs and mutinationals together 
along the shores of Lake Geneva.

You will also have an opportunity to discover that our 
School doesn’t hesitate to invent new forms of tech-
nology transfer when the need arises. Biologists, for 

example, have established the IM4TB Foundation to get 
an extremely promising anti-tuberculosis treatment onto 
the market – an area spurned by big pharma as not suf-
ficiently profitable. Their initiative has already met with 
considerable success. The Foundation used a social and 
particularly innovative business model to develop indus-
trial partnerships. Eventually, this initiative will benefit 
hundreds of thousands of individuals suffering from re-
sistant strains of tuberculosis. 

Technology transfer is a true process of alchemy. At the 
intersection of the academic and industrial worlds, we 
have to develop common ground and a shared vocab-
ulary, while respecting one another’s specific strengths. 
We must also be constantly reinventing our methods. In-
novation is found not just in the final product, but also in 
the often winding path that’s taken in its development. 

reinventinG innovation

adrienne corboud fumaGalli
Vice-President  

for Innovation and  
Technology Transfer
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epfl has created a foundation to launch an antibiotic to 
treat tuberculosis that was developed in its laboratories 
in a eu-funded project. this specific orGanizational format 
has made it possible to brinG on board a corporate partner 
to help take on the fiGht aGainst this devastatinG but 
unprofitable disease.

Scientists from EPFL and the AN Bach Institute in Moscow have discovered an extremely prom-
ising treatment for tuberculosis, which is especially effective against the multi- resistant strains 
of the pathogen that are on the rise in Eastern Europe. When taken in combination with other 
drugs, the molecule, PBTZ169, can vanquish even the most intransigent strains. Following the 
conclusion of the EU project, the researchers created the IM4TB Foundation, whose mission is 
to make the new treatment available on the market. 

This unusual step was taken because in the case of tuberculosis the usual tech-transfer 
model doesn’t work well; drug development costs are far higher than potential profits, so 
pharmaceutical companies are typically uninterested. But with its new Foundation, EPFL has 
been able to form a partnership with the Moscow-based company Nearmedic. A  resurgence 
of resistant TB is occurring in the former Soviet bloc countries, and this is why the partners 
are committed to making an effective and affordable treatment available to the population. 

Nearmedic has more than 2,000 employees in Russia and around the world. The company 
is known in particular for its system of diagnosing multi-resistant tuberculosis strains. The 
licenses it has bought from EPFL will be largely used to finance iM4TB’s activities, and the 
Russian company will benefit from data produced by the Foundation as well as exclusive 
rights in the Commonwealth of Independent States. 

tuberculosis: epfl 
creates a foundation 
to launch an antibiotic
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the swiss army 
knife of medical 
analysis
a portable system developed by 
qloudlab provides a fast, mobile method 
for analyzinG physioloGical samples 
and improvinG patient treatment.

There are many portable analysis systems available to 
patients and health care professionals that can be used to 
make diagnoses or help administer treatments. The most 
familiar is the blood glucose meter that diabetics use to 
monitor the amount of sugar in their blood. Other portable 
analysis devices also exist, but they are often not capable 
of analyzing more than one parameter, so patients end 
up having to buy several devices and this can get expen-
sive. To solve this problem, Qloudlab, a start-up based in 
the Microengineering Laboratory, is developing a portable, 
internet-ready device that can carry out many different 
medical tests.  

Qloudlab’s device has a unique, modular structure that uses 
smartphones and tablets as a user interface. The system 
is composed of a central device that can be connected to 
a large number of analysis modules. Each  module is dedi-
cated to a specific analysis, and is compatible with single-use 
tests (bought in drugstores or online). The modules are 
mainly made up of the  sensors needed for the analysis, 
making them cheaper than their market equivalents. 
Qloudlab is still in its early stages and is currently focusing 
on obtaining certification and setting up manufacturing for 
a limited number of  modules in order to release the system 
for sale sometime in 2016. 

retraininG the 
immune system:  
an epfl start-up 
raises chf  
33 million 
anokion is developinG a method for 
retraininG white blood cells that 
holds promise as a method for fiGhtinG 
autoimmune diseases such as multiple 
sclerosis. private investors have 
injected more than chf 33 million into 
the younG company.

What do multiple sclerosis, type 1 diabetes and seasonal al-
lergies have in common? All these conditions are caused by 
an abnormal reaction of the immune system in which white 
blood cells either attack their own host or overreact to 
external stimuli. Anokion, a start-up  company in EPFL’s In-
novation Park, is in the process of developing an extremely 
promising technology for combating immune disorders like 
these. Clinical trials are due to begin in 2017. 

The potential applications of the technology go well beyond 
autoimmune disease, as well. Many drugs that are composed 
of proteins, notably those used to treat hemophilia or 
various cancers, have been taken off the market because 
they trigger immune reactions. These side effects could be 
counteracted by Anokion’s technique. A group of investors in 
the pharmaceutical sector recognized the technology’s po-
tential, and injected 33 million Swiss francs (€ 27 million) into 
the young company.

Anokion’s technology is derived from research done in the 
laboratory of professor Jeffrey Hubbell at EPFL. In 2012, the 
lab was able to fully cure mice suffering from type 1 diabetes. 
The results, published in the Proceedings of the National 
Academy of Sciences, attracted  considerable attention.
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EPFL start-ups raised more than CHF 220 million in venture capital in 2014. It’s an  
all-time record, even though 2013 had been an excellent year with more than 
CHF  110   million in  investments on the books. The more than half a billion francs in 
 private venture  capital raised since 2010 is a testament to the potential investors see 
in these young companies. 
EPFL spin-offs – companies formed to commercialize discoveries or inventions from the 
School’s laboratories – have earned the lion’s share of these investments, 185 of the 
CHF 220 million raised in 2014. The CHF 35 million remaining are earmarked for start-ups 
that, although not developing technology developed at EPFL, have set themselves up in 
the Innovation Park to take advantage of EPFL’s dynamic campus and the proximity to 
scientific expertise and opportunities for collaboration. 
The number of start-ups created has also doubled from 12 in 2013 to 24 in 2014. The 
 previous record was set in 2009, with 20 new start-ups. “A true start-up culture is 
emerging at EPFL and in the region,” explains Hervé Lebret, head of EPFL’s Innogrants 
seed funding program. “Private venture capital is often considered Switzerland’s  Achilles’ 
Heel with regards to innovation, but this current trend is very promising.” 

epfl start-ups  
set investment record

epfl start-ups raised more than chf 220 million in private capital in 2014,  
more than twice the amount of the previous year. the number of companies 
founded also doubled.

42
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osmoblue: This young start-up is developing 
a procedure that should soon be able to produce 
electricity from excess heat (>30) emitted from 
garbage incinerators, oil refineries and data centers. 
Connected on one side to the heat source and on the 
other to the electric grid, this modular system could 
eventually be incorporated into existing structures, 
near air conditioning systems. 

sensefly: The drone developed by this Laboratory 
of Intelligent Systems spin-off is equipped with a 
miniature autopilot and a high definition camera. It 
can map construction sites and natural and urban 
landscapes, monitor sites for companies and help with 
crop management. The start-up, which added French 
company Parrot as majority shareholder in 2012, is 
continuing its development in the Lausanne region. 

mindmaze: The device developed by this EPFL 
spin-off taps into neuroplasticity to help patients 
recover after a stroke. It uses virtual reality in an 
individualized process that involves engaging and 
stimulating exercises. 

attoliGht: A small revolution in nanoscale 
observation, the tool developed by this EPFL spin-off 
films moving electrons using a combination of an 
ultrafast laser and a scanning electron microscope.  It 
enables quality control for computer chips, LED and 
photovoltaic cells. The device is generating intense 
interest in Asia, where most of these components 
are manufactured.  
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easy-assembly 
solar lamp 
for developinG 
countries
ledsafari’s solar lamp is a safe, 
efficient, and inexpensive alternative 
to the oil lanterns traditionally used 
by more than a billion people around 
the world. 

The oil lanterns used by 1.6 billion people around the world 
are toxic and can represent up to 20% of the budget for 
families who are already living in poverty. Govinda Upadhyay, 
a PhD student in EPFL’s Solar Energy and  Building Physics 
Laboratory, had the bright idea of developing a lamp that’s 
stripped down to the bare necessities, but still effective. It is 
easily assembled, requiring materials that are locally availa-
ble, apart from the solar collectors, which are ordered from 
abroad. After charging for 5-6 hours, it can provide 4-5 
hours of light. 

The concept has been proven to work, because the start-
up’s founder and his team have already traveled to various 
parts of India, Rwanda, Tanzania, Uganda and Kenya to share 
their discovery. More than 500 people have built their own 
lamps, thanks to the workshop set up by the company, and 
benefited from the health and financial advantages of using 
them. “The start-up also shares other concepts, such as sus-
tainable development, energy, and some information about 
electricity, for example, during the training sessions. It’s im-
portant that the locals learn the skills themselves, that this 
is not just something imported from richer countries that’s 
just as quickly abandoned. They thus become local entrepre-
neurs when they sell the lamps or teach others how to build 
them,” explains Upadhyay. 

the oscillator 
that could 
revolutionize 
mechanical 
watches
for the first time in 200 years, 
the mechanical watch has had a major 
technoloGical breakthrouGh that 
could lead to timepieces that are more 
precise, more autonomous and totally 
silent. epfl scientists have developed 
a continuously turninG oscillator 
that could replace the most complex 
mechanism in traditional mechanical 
watches.

An EPFL team has developed a unidirectional continuous 
oscillator that could become the new time basis for me-
chanical watches. This would revolutionize the functional 
principle behind these watches, which has remained un-
changed since the turn of the 19th century. It could lead 
to the production of more precise, more autonomous and 
completely noiseless watches. 

The new oscillator, named IsoSpring, makes it possible to 
bypass a complicated mechanism in traditional watches: 
the escapement. Mechanical watches traditionally depend 
on a system of gears whose movement leads to alternat-
ing oscillations of the balance wheel and the motion of the 
hands. The interface between these gears and the balance 
wheel is the escapement, a kind of anchor that moves back 
and forth. It continues to represent the most difficult chal-
lenge to engineers, because its efficiency is very limited. 
Every time it changes direction, the entire gearing mech-
anism stops and then starts up again – this causes the 
familiar ticking sound, and also wastes energy. 

With the new continuous oscillator, the hiccupping me-
chanical mechanism can be bypassed and replaced with 
a smooth system that combines precision and compli-
ant mechanisms. “Our prototype currently weighs four 
kilos, but we’re already working on miniaturizing it. There’s 
enormous interest from the watchmaking industry,” says 
Simon Henein, Patek Philippe Chair professor and head of 
EPFL’s Instant-Lab. 
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a new system developed by playfulvision 
provides real-time statistics on 
athletes and ball movements durinG 
a Game. already used by professionals, 
it will soon be available to sports 
teams in a version for Gopro cameras.

Having real-time statistics on movement and speed of 
players and the ball, or even the strike angle, is  valuable 
information that can help improve a team’s performance. 
“These data allow us to better evaluate key moments in a 
match,” says Georges-André Carrel, coach of the  University 
of Lausanne’s volleyball team. “For example, we can see 
which player receives the ball, what he does with it, what 
angle he uses and thus organize our defensive strategy.” 

This innovation is based on three algorithms developed in 
EPFL’s Computer Vision Laboratory. The system identifies 
players by their number and jersey color. “The main chal-
lenge was to be able to continuously recognize  players, 
even when they were grouped,” explains company founder 
Horesh Ben Shitrit. 

PlayfulVision’s new tool is already being used by the 
 International Volleyball Federation (IVBF). In  addition to 
being both innovative and inexpensive, it’s also fully 
 automated and easy to set up. In the professional  version, 
six cameras are installed around the field or court and 
 connected to a computer. PlayfulVision’s first product, the 
Volleyball Tracking System, was successfully used in the 
2014 world volleyball championships in Poland and Italy. 

helpinG 
the hearinG-
impaired situate 
a speaker 
new wireless microphone systems 
developed at epfl will allow hearinG-
impaired individuals to identify where 
a speaker is located even when their 
eyes are closed. this invention will 
help them hear better in classrooms 
and lecture halls.

It is difficult for hearing-impaired students to single out a 
teacher’s voice amidst the general hubbub of a typical class-
room, even with the help of hearing aids, mostly because it’s 
hard for them to identify where sounds are coming from. At 
EPFL, a team of scientists has been working on a new wireless 
microphone and hearing aid system that allows the user to 

identify the location of a speaker who’s wearing a micro-
phone. Two prototypes have been built in partnership with 
the Fribourg company Phonak Communications.

The idea is to alter the sound transmitted by the hearing aid 
in order to artificially recreate the natural hearing sensation. 
“The built-in microphones in the hearing aid get the sound the 
moment it arrives, which is different for each ear,” says Hervé 
Lissek, head of the acoustics group in EPFL’s Electromagnetics 
and Acoustics Laboratory. “We record both the sound received 
off the microphone, which is offset, and the sound transmit-
ted via radio waves, which is homogeneous in both ears. This 
information allows us to deduce, via an algorithm, the position 
of the speaker and then to alter the sound accordingly.” The 
technique will be particularly useful when there are several 
speakers in a classroom. 

statistics to help win matches

tHE tiME tHat 
SouNd arrivES 
iN EacH Ear 
dEtErMiNES WHErE 
tHE SouNd iS 
coMiNg FroM.
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the montreux 
casino as it was 
in byGone days
what was it like to attend a concert 
in the historical venue of the 
montreux jazz festival before it was 
burned to the Ground in december 
1971? an epfl exhibit recreates 
the experience in both sound and imaGe.

On December 4, 1971, the Montreux casino burst into 
flames in the middle of a Frank Zappa concert; as a result, 
the Montreux Jazz Festival lost its primary concert hall. Now 
an exhibit made up of a screen and  multiple loudspeakers 
makes it possible for Jazz Festival visitors to experience 
the atmosphere of the Festival’s earliest years. Its code 
name is I.AM, for “Immersive Archives of Montreux Jazz.”

The artisan of this sensory voyage is Dirk Schröder, a 
 scientist in EPFL’s Audiovisual Communications  Laboratory 
(LCAV). He developed a 3D computer simulation named 
Reflektor that can be used to reproduce in real time the 
propagation of sound in a given space as a function of 
multiple parameters, including materials, spatial layout 
and furnishings, and reverberation off various surfaces 
and people. Architects will soon be using Reflektor 
software as an acoustic design tool. 

Using Festival archives digitized and conserved by EPFL, 
Schröder was able to transform this reproduction into a 
total audiovisual experience: installed in a small room, sur-
rounded by 16 speakers and two subwoofers playing over 
17 different musical channels, visitors will experience the 
Festival as if they were still in the seventies. 

a contact lens 
for detectinG 
Glaucoma
epfl scientists have helped develop 
a contact lens that can detect 
the onset of Glaucoma. clinical trials 
are currently beinG carried out in 
the lausanne university hospital (chuv). 

Glaucoma, caused by elevated pressure in the eye, is 
the second leading cause of blindness in the world after 
 cataracts. Painless and invisible, this insidious disease 
is often diagnosed too late for doctors to be able to do 
anything about it, when the optic nerve has already been 
irreversibly damaged.  

In the canton of Neuchâtel, the start-up company  Tissot 
Medical Research (TMR) commissioned EPFL and the 
HE-Arc to develop a single-use contact lens that could con-
tinuously measure intraocular pressure over a 24-hour 
period. This lens would be a boon for specialists, enabling 
them to track glaucoma day and night. 

Most ophthalmologists can only test for glaucoma  during 
regular eye exams. Peaks in pressure, however, typically 
occur at night or early in the morning. Tissot Medical Re-
search’s smart contact lenses take measurements over a 
24-hour period, every time the eye blinks. Small antennas 
placed on glasses worn by the patient collect the data, 
which is then transmitted through wires to a small portable 
case. The patient can thus go about his regular activities 
while carrying the device. 

Not satisfied with just detecting glaucoma, the new smart 
contact lens will also be able to participate in its treatment 
by measuring biomechanical properties of the cornea. It 
is scheduled to be commercially available by the end of 
the year. 
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seeinG the siGhts 
with a customized tour Guide 
the new company edsi-tech has released 
an app that lets tourists know when 
they are in the vicinity of an interestinG 
site, suGGests itineraries and provides 
statistics to tourism professionals. 
the app adapts to users’ preferences, 
and improves the lonGer it is used.

It sits in a pocket, keeps quiet when you just want to 
admire the view, and doesn’t nag you to hurry up in order 
to keep to a schedule. The new custom tourist app is a 
valuable source of information that adapts itself to meet 
your needs. It’s actually among a series of applications 
released by EDSI-Tech and already in use by several  tourism 
organizations, including the tourist office for the Canton of 
Vaud. The user is notified when he or she is in the vicinity 
of an interesting site. This app, a new genre of guidebook, 
takes into account operating hours and periodic nature of 
certain events, but does not include any commercial adver-
tising or promotional material. 

But the real novelty brought by the MyCity system, which 
the apps are based on, is in personalization via algorithms 
developed in collaboration with EPFL’s Media Lab. The 
system does this by first collecting some user data during 
the registration process, and then refines itself bit by bit 
based on choices made as the app is used. The company 
has developed several options for learning user prefer-
ences, including consultation of various descriptive pages 
about attractions or comparison with other similar user 
profiles. Itineraries can also be  suggested that correspond 
to a user’s interests. The multilingual mobile app is available 
online and on the latest versions of iOS and Android. 

Data from the system is collected anonymously and made 
available to tourism professionals to help them improve 
what they have on offer. 



outlook

andré schneider
Vice-President for  

Resources and Infrastructure



Despite the results of the February 9 vote, 2014 was a year 
of opening up for EPFL. First, in the various Swiss cantons: 
the inauguration of Microcity Neuchâtel, which will include 
ten chairs dedicated to innovation in microengineering 
and nanotechnology; in Sion, where EPFL Valais Wallis 
inaugurated a mobility laboratory; in Fribourg with the 
Smart Living Lab, an excellence center to be housed in 
an avant-garde, sustainably designed building, where 
80 employees will participate in research focusing on the 
technological, social and legal aspects of sustainable 
construction; and finally, in Geneva, where major progress 
was made in the Campus Biotech infrastructures, including 
those slated to house teams from the Human Brain and 
Blue Brain projects, who moved in at the end of 2014. 

Our new conference center, the Swiss Tech Convention 
Center, was inaugurated in April 2014, and is establish-
ing itself as one of the most modern and well-equipped 
convention centers in the world. Its promising begin-
ning has strengthened EPFL’s position as a central player 
in the  European science community. Thanks to the 
 SwissTech Convention Center, EPFL hosted 139 events in 

2014, an  average of 4.5 lectures per week and more than 
85,000  visitors. And in addition, the combination of this 
conference center with student housing and shops has 
created a new gathering place on campus. This spirit of 
opening is also being manifested by the participation of 
EPFL and the cantons of Vaud, Valais, Fribourg, Geneva 
and Neuchâtel in creating a national innovation park. This 
hub in Western  Switzerland will bring Switzerland the in-
ternational visibility it deserves in the area of innovation. 

All these exciting developments haven’t distracted us from 
our commitment to environmental responsibility; in 2014 we 
also created a commission to establish measures in line 
with the 2050 energy efficiency strategy and objectives as 
defined by the ETH Board and the Swiss Confederation. In 
this context we adopted an energy master plan that aims 
to reduce EPFL’s overall energy consumption by 30% and 
the energy used for heating/cooling by 60% with the 
percentage of active renewable energy at 100%. This 
new commission has also decided to exclusively use 
100% recycled paper on campus. 

a year of openinGs



TechnologisT,  
the new european science 
maGazine 
epfl has participated in the creation and launch of a new 
european science maGazine. TechnologisT is the fruit of 
a novel partnership between independent journalists and 
a university consortium. it is available in three lanGuaGes 
and in 20 countries.

A new science magazine is hot off the presses; with 45,000 copies in French, German and 
English, Technologist is fully embracing its European roots. It is the fruit of an unusual part-
nership between a team of independent journalists and four leading European technolog-
ical universities: The Ecole Polytechnique Fédérale de Lausanne, the  Technische Universität 
München, the Technical University of Denmark and the Eindhoven University of Technology. 

In the area of science, the popular press tends to favor and circulate information from 
English-speaking institutions. Citizens of European countries, however, need to know about 
the latest discoveries and research taking place on the European continent. 

Technologist’s goal is to help fill the cultural and linguistic gap and give European  science 
the attention it deserves in the media landscape. It was officially launched in June 2014 at 
the EuroScience Open Forum (ESOF) in Copenhagen.
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a new  
food center 
created at epfl 
epfl has inauGurated an 
interdisciplinary research center 
dedicated to food and nutrition. 
at the inteGrative food and nutrition 
center (cnu), experts from research 
and industry will join their efforts 
in the study of food.

Producing and distributing quality food at a global scale 
is one of the challenges that the international communi-
ty must meet in the coming years. In order to  contribute to 
finding innovative solutions in this area, EPFL has  created a 
new interdepartmental center, the Integrative Food and Nu-
trition Center (CNU).

Under the leadership of Francesco Stellacci, the center aims 
to act as an interface between EPFL scientists and industry 
researchers, in order to facilitate technology transfer 
and the development of transdisciplinary projects for all 
the stages of the food value chain. The CNU will also be 
involved in securing institutional funding for its projects 
and for creating start-up companies. 

The center will have multiple areas of research, from im-
proving means of production, reducing food waste, to de-
veloping new foods that can help treat certain kinds of 
disease, for example.

western 
switzerland 
creates 
a decentralized 
innovation hub 
epfl and the cantons of vaud, valais, 
fribourG, Geneva and neuchâtel have 
joined their forces in an effort to 
create a future national innovation 
park, whose expressed ambition is 
to brinG switzerland the Global 
visibility it deserves.

Created from the desire of the Federal Parliament, the 
National Innovation Park (PNI) has the vocation of strength-
ening Switzerland’s position in the world’s roster of scien-
tific and technological innovation, via the creation of parks 
housing companies, start-ups and all the actors involved in 
the innovation process. 

On June 20, 2013, the Swiss Conference of Cantonal  Directors 
of the Public Economy (CDEP) named the two Federal tech-
nology institutes, EPFL and ETH Zurich, as “hubs, ” or hearts 
of the Swiss network, along with a few other sites includ-
ing Projekt NIP Park Innovaare in the  canton  Argovie, and the 
Parc d’innovation suisse de la région Suisse du Nord-Ouest, 
directed by three cantons, Basel Country, Basel City and Jura. 
The Confederation may also choose additional sites. The 
Federal Parliament will ratify the definitive PNI organization-
al structure in 2015.

In addition to its principal campus in Lausanne, home to an  
existing innovation park where 1,700 people are working, four 
other decentralized sites are being developed in Neuchâtel 
(Microcity), Sion (Energypolis), Fribourg (Bluefactory) and 
Geneva (Campus Biotech). The sites in the decentralized hub 
correspond to the areas of economic and scientific excel-
lence of each of them.

EPFL plays a central role in this ecosystem of science and in-
novation; it is also nourished by the presence of four univer-
sities, Switzerland’s largest university of applied science, two 
university hospitals and renowned research institutes such 
as the CSEM.
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reachinG out  
reGionally

July: John Donoghue, one of the world’s most renowned 
 neuroscientists, was selected as director of the Wyss Center 
for bio- and neuroengineering. october: First teams moved in. 
december: Scientists from the Human Brain Project and EPFL’s 
Center for Neuroprosthetics progressively moved in. End of 
december: 600 scientists are now working in the  Campus 
 Biotech.

Geneva: campus biotech

May: An energy prototype is installed in Martigny. July: 
Creation of a mobility lab, in partnership with the Swiss Post. 
November 21: Annoucement of the creation of a new Defitch 
Chair in clinical neuroengineering and human-machine inter-
actions. december 19: Inauguration of the Industry 17 building. 
In early 2015, 150 employees will move in.

sion: enerGypolis

March 11: Signing of a convention between EPFL and the State 
of Fribourg that sets out the deployment of EPFL and the 
 creation of the Smart Living Lab at the heart of the future 
blueFACTORY innovation park. June: Formation of a team of 
students from EPFL, HEIA-FR and UniFR, the Swiss living chal-
lenge, to partipate in the international Solar Decathlon com-
petition. September 1: First EPFL employees move to Fribourg. 
october 9: Representatives officially celebrate the launch of 
the Smart Living Lab. by January 2015 there will be 8 people 
working in Fribourg on the development of the future building 
that will house the Smart Living Lab.fribourG: smart livinG lab

May 8: Inauguration of the building. May 10: Open day 
welcomed 4,000 visitors; 500 children participated in work-
shops. 10 laboratories and almost 200 microtechnology pro-
fessionals (primarily from the watchmaking and solar energy 
industries). Synergies with the Swiss Center for Electronics 
and Microtechnology (CSEM) and the Neode science park. July: 
Federal Council “field trip.”

neuchâtel: microcity 
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fribourG: 
smart livinG lab

technology for  
construction and  
sustainable architecture

sion:  
enerGypolis

industrial energy, green 
chemistry, biotechnology, 
bioengineering

neuchâtel: 
microcity

Micro and  
nanotechnologies

Geneva:  
campus biotech

bio- and neuro-engineering 
(Wyss institute), Human 
brain Project, center for 
Neuroprosthetics

lausanne
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GettinG Girls  
to proGram
to spark Girls’ interest in computer science and 
communication systems, the ic school and epfl’s equal 
opportunities office are offerinG a workshop in which Girls 
can create an app. 

The first edition of the app-creating workshop for local girls age 13-15 took place in August 
2014. The goal: to create a “chat” app for mobile phones. They learned that an app like 
WhatsApp can transmit up to 64 billion messages a day, and the workshop gave them a 
better understanding of the technical, design, and information security challenges involved. 

One of the most popular activites of the week was a visit to the EPFL group doing immersive 
virtual reality research. The group’s objective is to develop technologies to integrate virtual 
reality in real time, using avatars, for example. Participants experienced the “Cave”, an in-
stallation that records users’ reactions to virtual environments. The research draws not only 
upon computer science, but also psychophysics. 

The girls were also able to try out 3D printing and meet an engineer who works at Google. 
The 2014 workshop was an unqualified success, and will certainly be repeated in 2015.
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in order to better understand the Genetic diversity of urban 
flora and fauna, scientists are askinG city dwellers to share 
information on a new website.

Cities are teeming with wildlife. Most of these creatures are invisible, hidden in parks, back-
yards, or other out of the way places. And yet we know very little about how they are affected 
by urban development. Genetic diversity is essential for the long-term survival of organisms. It 
allows plants and animals to adapt to difficult situations such as disease, climate change and 
the arrival of new predators. When streets, buildings and other urban infrastructures are built, 
animals are isolated into smaller and smaller groups. At what point does this threaten genetic 
diversity?

In the context of the Urbangene project, EPFL scientists decided to study the issue by focusing 
on three species, including the common toad. And to help locate these amphibians’ habitats in 
the greater Geneva area, they have called upon residents to share what they know. 

Participants provide information on ponds, which are the toads’ natural habitat, via a website 
and a Facebook group (urbangene.epfl.ch). With the property owners’ permission, the re-
searchers will then visit each of the sites to search for toads, and take DNA samples from cells 
inside specimens’ mouths. The genetic data will be mapped and used to conduct a more ex-
tensive analysis.

 
urban biodiversity:  
talkinG about toads
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Inaugurated on April 3, 2014, the SwissTech Convention Center is one of the world’s most 
modern and well-equipped conference centers. With it, EPFL reaffirms its position at the 
heart of European science and technology.

The SwissTech Convention Center (STCC) is one of the few conference centers in Europe 
that’s located on a university campus. It offers its visitors the very latest in technological 
equipment. It’s unique, in particular, thanks to its extreme modularity. The main auditori-
um can transform automatically from a 3,000-seat amphitheater into a 1,800-square-meter 
banquet hall in just 15 minutes. There are also a number of intermediary configurations. The 
ground floor can be turned into a number of separate workspaces, over a total floor area 
of 1,500 square meters. One of the building’s facades is covered with 300 square meters of 
colorful transparent “Grätzel” photovoltaic solar cells (named after their  creator, EPFL pro-
fessor Michael Grätzel). 

Nearly 30,000 people came to the Open House, held the weekend after the inauguration and 
organized around the theme “Science and Illusions.” In 2014, the SwissTech Convention Center 
hosted 139 lectures, an average of 4.5 talks per week, and more than 85,000 visitors, as well 
as public events such as the first edition of the Planète Santé exhibition.

a new convention center  
at epfl 
the swisstech convention center – settinG the tone for 
conferences of the future

i n  2 0 1 4 :
1 3 9  P R e s e n T a T i O n s

8 5 , 0 0 0  v i s i T O R s
4 . 5  T a L k s  P e R  w e e k
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elisa oricchio
Tenure Track Assistant 
Professor (SV) 3

wendy queen 
Tenure Track Assistant 
Professor of Chemical 
Engineering (SB) 
EPFL Valais Wallis in Sion

catherine dehollain 
Adjunct Professor (STI)

bart deplancke 
Associate Professor of Life 
Sciences (SV)

bruno correia 
Tenure Track Assistant 
Professor of Bioengineering 
(STI)

matteo dal peraro 
Associate Professor of Life 
Sciences (SV)

tom battin 
Full Professor of 
Ecohydraulics (ENAC)
EPFL Valais Wallis in Sion

clémence  
corminbœuf 
Associate Professor of 
Theoretical and Computational 
Chemistry (SB)

jirí vanícek 
Associate Professor 
in Theoretical Physical 
Chemistry (SB)

oleG yazyev 
Tenure Track Assistant 
Professor of Theoretical 
Physics (SB)

mohammad khaja 
nazeeruddin
Adjunct professor (SB)

idan seGev
Adjunct Professor 
(Campus Biotech, Geneva)

karen mulleners 
Tenure Track Assistant 
Professor of Mechanical 
Engineering (STI)

dirk Grundler 
Associate Professor of 
Materials Science in the School 
of Engineering (STI)

kathryn hess bellwald 
Associate Professor in Life 
Sciences and Mathematics  
(SV) (SB)
(Campus Biotech, Geneva)

sandrine Gerber 
Adjunct Professor (SB)

dieGo Ghezzi 
Tenure Track Assistant Professor 
of Bioengineering (STI)
(Campus Biotech, Geneva) 2

yves bellouard
Associate Professor of 
Microengineering in the School 
of Engineering (STI)
(EPFL Neuchâtel, Microcity) 1

daniel Gatica-perez
Adjunct Professor (STI)
Senior Researcher in EPFL’s 
IDIAP Institute in Martigny

professors nominated  
or promoted in 2014

ˆ ˆ

elison matioli 
Tenure Track Assistant 
Professor of Electrical and 
Electronic Engineering (STI)
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joachim stubbe 
Adjunct Professor (SB)

lyesse laloui
Full Professor of 
Geoengineering and CO2 
Storage (ENAC) 4

matthias lütolf
Associate Professor (SV)

GeorGe coukos 
Adjunct Professor (external) at 
EPFL (SV)

nicola harris
Associate Professor (SV)

david atienza alonso
Associate Professor of 
Electrical Engineering (STI)

aude billard
Full Professor of 
Microtechnology (STI)

andreas züttel
Full Professor of Chemical 
Physics (SB)

andrea ablasser
Tenure Track Assistant 
Professor (SV)

lyndon emsley 
Full Professor in Chemical 
Physics (50% SB)

jérôme waser 
Associate Professor in Organic 
Chemistry (SB)

anna fontcuberta 
i morral 
Associate Professor of 
Materials Science and 
Engineering (STI) 

tamar kohn 
Associate Professor of 
Environmental Chemistry 
(ENAC)

edouard buGnion 
Adjunct Professor (IC)

Gaétan 
de rassenfosse 
Tenure Track Assistant 
Professor of Science and 
Technology Policy (CDM)

john p. donoGhue 
Adjunct professor, part-time; 
Director of Wyss Center for Bio- 
and Neuro-engineering (Campus 
Biotech, Geneva)

eric hoesli 
Adjunct Professor (CDH) 

pierre  
vanderGheynst 
Full Professor of Electrical 
Engineering (STI)

STI: ENGINEERING  CDH: COLLEGE OF HUMANITIES

MES: ENERGY MANAGEMENT AND SUSTAINABILITY CDM: MANAGEMENT OF TECHNOLOGY

SV: LIFE SCIENCES ENAC: ARCHITECTURE, CIVIL & ENVIRONMENTAL ENGINEERING

SB: BASIC SCIENCES IC: COMPUTER AND COMMUNICATION SCIENCES

sabine süsstrunk 
Full Professor of 
Communication Systems (IC)

1 Richemont Chair in multiscale manufacturing technologies
2 Medtronic Chair in Neuroengineering 
3 ISREC Chair in Translational Oncology
4 Petrosvibri Chair in Geoengineering and CO2 Sequestration
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DonoRs 
2014 doNor aPPrEciatioN

EPFl wishes to thank the following individuals, companies, and foundations 
who have concluded new partnerships or joined the School’s donor circle in 2013 
and 2014. through their exceptional commitment to science, education and 
 development, they have contributed to the quality of research, studies, and life 
on  campus.

Bertarelli Foundation
Campus Biotech; Chair in Translational Neuroengineering; Chair in Neuroengineering

deFitech Foundation
Chair in Clinical Neuroengineering and Human-Machine Interaction

Gaznat Sa
Chair in Carbon Dioxide Chemistry; Chair in Geo-Energy

loGitech europe Sa
Digitalization and promotion of Montreux Jazz Festival Archives

Fondation lomBard odier
Venture Fund: Venice Time Machine, Development Office

loterie romande
Digitalization and promotion of Montreux Jazz Festival Archives

medtronic europe Sàrl
Chair in Neuroengineering

richemont international Sa
Chair in Multi-scale Manufacturing Technologies

rolex Sa
Under One Roof Art-Science Building

SwiSS moBiliar 
Chair in Urban Ecology and Sustainable Living and related projects

hanS wilSdorF Foundation
Campus Biotech; Center for Translational Molecular Imaging

wySS Foundation
Campus Biotech – Wyss Center for Bio- and Neuroengineering



We also thank the following 
donors for their continued support 
and trust:

We would like  
to thank donors  
to the following programs:

Euler courses for gifted Students: 
Mr. barry chasemore gates; Prof. kathryn 
Hess bellwald; Mr. charles Maillefer; 
Nccr; Prof. Jacques rappaz; Mr. Jacques 
de Saussure; Mr. dmitry Skorcheletti; 
Mr. dan Stoicescu; SwissMaP.

Excellence Scholarships: Novartis, 
debiopharm; russian consulate; PWc; 
Werner; uPc cablecom.

doctoral and post-doctoral scholarships:  
axa, Pierre-François vittone Fund. 

innogrants: innovaud (Fondation pour 
l’innovation technologique); ca technologies. 

research grants funded by foundations: 
american institute for cancer research; 
association de la Suisse romande et 
italienne contre les Myopathies (aSriM); 
brain & behavior research Foundation; 
carigESt; cHdi Foundation; Fondation 
chercher et trouver; Fondation de Préfargier; 
Fondation leenaards; Fondation Panacée; 
Fondation Pierre Mer; Fondation raoul 
Follereau; Fondation rita Puccini; Fondation 
roger de Spoelberch; Fondation Sens de 
la vie; Fondation Strauss; Fondation Suisse 
de recherche sur les Maladies Musculaires; 
Fondazione cariplo; Fondazione San Salvatore 
lugano; Fondazione teofilo rosi di Montelera; 
Foundation for the third Millenium; gebert 
rüf Stiftung; google; Hans Eggenberger 
Stiftung; Hasler Foundation; international 
Foundation for research in Paraplegia (irP); 
iSrEc; Juvenile diabetes research Foundation 
(JdrF); Max-Planck-institut; Muschamp 
Foundation; Fondation Novartis; oPo 
Stiftung; raM Foundation; Swiss Network 
for international Studies; Swiss official 
chronometer control; Swiss vaccine research 
institute; Swissbridge; velux Stiftung. 

bertarelli 
foundation

Group of donors 
advised by 
cariGest sa 

constellium

debiopharm sa

defitech foundation

eos holdinG sa

ferrinG 
international  
center sa

international 
foundation for 
research in 
parapleGia (irp)

isrec foundation

dr. julia jacobi

pierre landolt and 
banque landolt  
& cie partners

merck serono  
international sa

neva foundation

nestlé sa

patek philippe sa

petrosvibri sa

px Group sa

sandoz family  
foundation

swiss finance 
institute

swiss post

swissquote sa

swissup foundation

Digitalization and promotion 
of Montreux Jazz Festival 
Archives

amplidata

audemars piGuet sa

ernst Göhner 
foundation

loGitech europe sa

fondation 
lombard odier

loterie romande

montreux sounds sa

mr. vasiliev 
shaknovsky

EPFL Middle East
Government of ras  
al khaimah

chairS

proJectS
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three key fiGures in the world of science were awarded 
with honoris causa deGrees in the 2014 maGistrale 
Graduation ceremony. 

Françoise barré-Sinoussi, virologist, in recognition of her discovery of the AIDS virus with 
Luc Montagnier, which was awarded a Nobel Prize in Medicine in 2008, and for her untiring 
efforts to understand the virus, to develop a vaccine and for her engagement in humanitar-
ian work in the struggle against this disease. 

cynthia barnhart, in recognition of her excellence in the field of operations research, which 
significantly influenced transportation systems and for her unflagging commitment to the 
scientific community, with particular emphasis on promoting the careers of young research-
ers and women, in her role as MIT’s first female president. 

Hansjörg Wyss, in recognition of his exceptional leadership, his success in the medtech 
industry, and his visionary philanthropic activity in service of biomedical research with human 
applications. 

dr honoris causa 2014

HaNSJörg WySS

FraNçoiSE  
barré-SiNouSSi
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karl  
abErEr 
vicE-PrESidENt  
oF iNForMatioN SyStEMS 

 sb
basic Sciences

- Mathematics
- Physics 
- Chemistry 

 sv
life Sciences

- Bioengineering
- Neuroscience     
- Global Health
- Cancer

 sti
Engineering

- Electrical  
 Engineering
- Mechanical  
 Engineering
- Materials Science
- Microengineering
- Bioengineering

 ic
computer &  
communication 
Sciences

- Computer Science
- Communication  
 Systems

 enac
architecture, civil 
& Environmental 
Engineering 

- Architecture
- Civil Engineering
- Environmental  
 Engineering

ScHoolS

EPFl PrESidENcy

collEgES

 cdh
college of Humanities

- Humanities and Social Sciences
- Area & Cultural Studies
- Digital Humanities

cdm
Management of technology

- Management of Technology
- Financial Engineering
- Technology and Public Policy

orGanization

HaNSJörg WySS

Patrick 
aEbiScHEr
PrESidENt

aNdré 
ScHNEidEr
vicE-PrESidENt  
oF PlaNNiNg 
aNd logiSticS 

PHiliPPE 
gillEt 
vicE-PrESidENt  
oF acadEMic aFFairS 

adriENNE  
corboud 
FuMagalli
vicE-PrESidENt  
oF iNNovatioN 
aNd tEcHNology 
traNSFEr



66

epfl 
in figuRes 
2014

quick FactS

research

350 
laboratoriES

3342 
SciENtiFic PublicatioNS  
(iSi WEb oF SciENcE rEFErENcEd)

94 
Erc graNtS (2007 to 2014)  
Four FroM SNSF iN 2014  
(coMPENSatory MEaSurES)

teachinG

13  
bacHElor PrograMS

24  
MaStEr PrograMS

tech transfer

14  
r&d uNitS  
iN tHE iNNovatioN Park

220  
MillioN cHF Start-uP  
FuNdiNg iN 2014

12.7  
Start-uPS PEr yEar  
SiNcE 1997 (avEragE) 
(24 crEatEd iN 2014)



1122 administrative staff 
675 technical staff 

3495 research & lecturers (including assistants)   
338 professors

2032 PhD

5124 BSc
 2594 MSc

171 postgraduate

STUDENTS

PERSONNEL

1702 Innovation Park staff
 

152 preparatory maths students
 

CAMPUS 
TOTAL
POPULATION 

13,815
(1736 PHD STUDENTS ARE COUNTED 
ONLY ONCE IN  THE TOTAL) 
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campuS population
(numBer oF individualS)



immatriculations

2948 candidates

3841 candidates

1933 admissions

1898 candidates
548 admissions

261 matriculations

1590 matriculations

881 admissions
495 matriculations

1590
BSc & CMS

matriculations

261
MSc (external)
matriculations

495
PhD

matriculations

1982 2360 students
163,142 KCHF budget*

1997 4302 students
354,395 KCHF budget*

2014 9921 students

* Direct government funding

616,077 KCHF budget*

68

Growth in BudGet (KchF) 
and Student numBerS

student body

overview oF BachelorS, maSterS  
and doctoral candidateS



Bachelors & Masters students

7718

StudentS By Field  
and Study level

BACHELOR MASTER DOCTORAL
CONTINUING 
EDUCATION TOTaL

Basic sciences (sB) 1002 429 489  1920

Mathematics 342 123 78  543

Physics 381 158 213  752

Chemistry and Chemical Engineering 279 148 198  625

Life sciences (sv) 477 247 254  978

engineering (sTi) 1395 708 670  2773

Materials Science & Engineering 159 104 126  389

Mechanical Engineering 571 221 116  908

Microengineering 518 199 176  893

Electrical Engineering 147 184 252  583

computer and communication 
sciences (ic) 753 392 273  1418

Communication Systems 240 144 96  480

Computer Science 513 248 177  938

architecture, civil and 
environmental engineering 
(enac) 1497 627 291 48 2463

Environmental Engineering 203 153 91  447

Civil Engineering 432 200 101  733

Architecture 862 274 99 48 1283

Management of  
Technology (cdM)  156 55 123 334

Management of Technology  69 39 123 231

Financial Engineering  87 16  103

energy Management and 
sustainability (Mes)  35   35

total 5124 2594 2032 171 9921
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Bachelor : 2048 – 40%
Master : 1226 – 47%

16213274

Bachelor + Master

42%
Doctoral

80%

                                             SB 1375 
           SV 280 
                                                        STI 1724 
                                          IC 1267 
                                                  ENAC 1536 
      CdM 146 
MES 0 

6328
STUDENTS

IN 2004

9921
STUDENTS

IN 2014

                                                              SB 1920 
                                 SV 978
                                                                                         STI 2773
                                               IC 1418
                                                                               ENAC 2463
            CdM 334
  MES 35

50%

40%

30%

20%

10%

0%

207

IC

15%

449

STI

16%

100

CdM

30%

526 941 490

SB

27%

ENAC

38%

SV

50%

30%

25%

20%

15%

10%

1982

12%

1992

16%

2002

20%

30%

25%

20%

15%

10%

5%

0%

Ordinary

7.9%

Associate

14.6%

Tenure Track 
Assistant Professor (PATT)

27.7%

Assistant Professor
SNSF

6.0%

2014

27%
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* SB:  Basic Sciences
 SV:  Life Sciences
 STI:  Engineering
 IC:   Computer and Communication 

Sciences
 

ENAC:   Architecture, Civil &  
Environmental Engineering

CdM:  Management of Technology
MES:   Energy Management and 

Sustainability

a decade oF Growth By Faculty*

StudentS From outSide Switzerland 
(excludinG SwiSS reSidentS)

student body



50%

40%

30%

20%

10%

0%

207

IC

15%

449

STI

16%

100

CdM

30%

526 941 490

SB

27%

ENAC

38%

SV

50%
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25%

20%
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7.9%
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14.6%

Tenure Track 
Assistant Professor (PATT)

27.7%

Assistant Professor
SNSF

6.0%

2014

27%
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proportion oF women StudentS By Faculty

Growth in the percentaGe oF women StudentS 

women proFeSSorS Fte

women on campus
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personnel

epFl perSonnel By Faculty and department  
(Full-time eQuivalentS)

TOTaL

Transdisciplinary units (enT) 117.9

Basic sciences (sB) 1181.4

Mathematics 194.2

Physics 545.4

Chemistry 441.9

Life sciences (sv) 724.5

engineering (sTi) 1281.9

Materials Science 228.2

Mechanical Engineering 266.0

Microengineering 461.2

Electrical Engineering 326.5

computer and communication sciences (ic) 472.6

Communication Systems 185.6

Computer Science 287.0

architecture, civil and environmental engineering (enac) 620.3

Environmental Engineering 204.8

Civil Engineering 201.0

Architecture 214.5

Management of Technology (cdM) 95.7

Management of Technology 60.6

Financial Engineering 35.0

central services (including cdh) 703.0

total 5197.2



31%
Administrative

and Technical
Staff

63%
Research Scientists

and Lecturers

6%
Professors

1592.2

3297.5

307.5
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perSonnel By cateGory (Full-time eQuivalentS)

TOTaL
GOVERNMENT  

FUNDED

THIRD PARTY 
FUNDED 

(PUBLIC & 
PRIVATE)

Professors 307.5 291.2 16.3

Professors 175.9 173.9 2.0

Associate Professors 63.9 63.9 0.0

Tenure-track Assistant Professors 57.7 52.8 4.9

SNSF Assistant Professors 10.0 0.6 9.4

Research scientists and Lecturers 3297.5 1475.6 1821.9

Adjunct Professors 48.9 46.9 2.0

Senior Scientists 75.8 71.8 4.0

Assistants (incl. doctoral students) 1944.6 707.4 1237.2

Scientific Collaborators (incl. postdocs) 1228.3 649.5 578.8

administrative and Technical staff 1592.2 1399.0 193.1

Administrative Staff 959.0 858.0 101.0

Technical Staff 633.2 541.0 92.2

total 5197.2 3165.8 2031.4
60.9% 39.1%



THIRD PARTY
FUNDING

Swiss National
Science Foundation4

 CHF 75 million

CTI
CHF 16 million

European programs
CHF 57 million

Public sector
CHF 12 million

Contracts
CHF 60 million

Other3

CHF 29 million

Federal Budget
CHF 616 million

Internal revenue2

CHF 29 million 

Total
million CHF 896

CHF 204 million 

CHF 595 million 

CHF 52 million  

CHF 45 million  

Running Costs

Personnel

Investments

Construction

TOTAL
MILLION
CHF 896

74

 expenditure By Sector

1  Total expenditure including construction  
(including Federal Office for Buildings and Logistics 
[FOBL] allocation)

2 Tuition fees, services, financial revenue etc.
3  Sponsoring, foundations, commited and reserved 

funds, conferences, continuing education etc.
4  Including NCCR and NanoTera/SystemsX project 

funding

*  Figures correspond to EPFL budgetary accounts which may differ from those issued by ETH financial accounting.  
This is due to account closing differences with no monetary impact.

finances*

 annual expenditure By FundinG Source1
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annual expenditure 2014 (KchF)

PERSONNEL
RUNNING  

COSTS
IINVEST- 

MENTS TOTaL
THIRD-PARTY 

FUNDING

Basic sciences (sB) 135,029 20,211 12,995 168,235 53,590

Mathematics 25,196 2282 34 27,512 5432

Physics 66,448 10,610 9378 86,436 27,261

Chemistry 43,385 7319 3583 54,287 20,897

Life sciences (sv) 76,985 21,492 5897 104,374 38,129

engineering (sTi) 133,449 25,434 11,986 170,869 70,131

Materials Science 25,055 5692 3151 33,898 12,092

Mechanical Engineering 27,863 4434 1741 34,038 12,910

Microengineering 49,183 8655 5930 63,769 26,959

Electrical Engineering 31,348 6652 1164 39,163 18,170

computer and communication sciences (ic) 49,541 6300 957 56,798 17,600

Communication Systems 19,589 2203 124 21,916 5882

Computer Science 29,952 4097 833 34,882 11,718

architecture, civil and environmental 
engineering (enac) 69,450 11,509 1798 82,757 21,020

Environmental Engineering 21,985 3680 753 26,418 7350

Civil Engineering 21,380 3637 958 25,975 8165

Architecture 26,086 4192 87 30,364 5505

Management of Technology (cdM) 13,714 2396 12 16,122 4881

Management of Technology 8515 1,731 6 10,252 3476

Financial Engineering 5199 665 7 5870 1405

central services (including ePfL Middle east) 103,655 110,681 18,370 232,707 31,976

Transdisciplinary units 13,060 6153 98 19,311 8122

construction (BBL) 0 0 44,473 44,473 5473 

total 594,883 204,176 96,586 895,645 250,922



    

2nd
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3rd
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CorporationsPublic
institutions

and foundations

Start-ups
EPFL + SME
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Invention & technology disclosures

Priority patent appl.

Licences, TT agr. & options

Start-ups

VC Funding (MCHF)

33 CHF million
Industrial contracts managed 
by the TTO in 2014

E P F l  i N  F i g u r E S 77

technoloGy tranSFer  
By Faculty

tech transfer

Growth in tech tranSFer  
(1999-2014)

INVENTION & 
TECHNOLOGY 
DISCLOSURES

PATENT 
REGISTRATION 1 LICENSING

START-UPS 
CREATED

Basic sciences (sB) 26 19 7 3

Life sciences (sv) 23 14 10 3

engineering (sTi) 64 51 22 9

computer and communication sciences (ic) 13 13 6 3

architecture, civil and environmental engineering (enac) 3 2 1 3

Management of Technology (cdM) 0 0 0 1

central services 0 0 0 2

total 129 99 46 24
1 priority applications



2013

24,286 
tons CO2-eq

Business
travel
6692

Heating/
cooling
4059

Infrastructure
3009

Commuting
7717

Processes
2218

Electricity
591

Business
travel
 6655 Heating/

cooling
2313

Infrastructure
 3193

Commuting
 7583

Processes
 1175

Electricity
685 

2014

21,604
tons CO2-eq

78

 total co2 -eQ emiSSionS* (campuS)

sustainability

*  CO2 balance based on a Life Cycle approach established with the EPFL spinoff Quantis.
  The reduction in emissions is in large part due to the diminished use of fossil fuel in the winter of 2014,  
  which was unusually warm.
  Data missing for 2014: Campus Biotech, Geneva. 
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2013 2014

eLecTRiciTy (Mwh)

Total electricity purchased ePfL   77,574   77,755 

Total electricity purchased EPFL Vaud  81,314  79,720 

Total electricity purchased EPFL Neuchâtel  356  1482 

Electricity sold to third parties  -4096  -3447 

OiL (Mwh)

Total oil purchased (academic)  7064  1471 

gas (Mwh)

Total gas purchased (academic)  16,060  12,030 

enerGy conSumption
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