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Avatar becomes reality: Hi-tech head cap lets
disabled man 'move’ a robot slave 60 miles away
using just his brain power

By ROB WAUGH
PUBLISHED: 16:55 GMT, 25 Apnl 2012 | UPDATED: 11:33 GMT, 26 April 2012

QCcrf'merlL&|j’;|ﬂ8ha'e g+ 2 3 Tweet -0 ELike <39

Disabled people could one day be waited on hand and foot by a robot servant - or even send out the robot into
society in their place.

It sounds like the plot of James Cameron's sci-fi hit Avatar, but Swiss scientists showed off today how a partially
paralyzed person can control a robot by thought alone.

Simply by thinking about lifting his fingers, a patient was able o 'move’ a robot 100 miles away.

L, = ~
Swiss billionaire philanthropist Ernesto Bertarelli, fourth from left, follows a robot controlled by Mark-Andre Duc, a partially
tetraplegic patient at Switzerland's Federal Institute of Technology in Lausanne, Switzerland

26.04.2012 /7 DAILY MAIL 11
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HOME TECHNOLOGY TECHNOLDGY NEWS
Mind-controlled robot for paraplegics unveiled

A robot that can be controlled by the brainwaves of a paraplegic person wearing an electrode-fitted
cap has been unveiled.

The robot that can be condrolled by the aves of a paraplegic perscn weanng an electrode-fitted cap

B:.06AM BST 25 Apr 2012 B Print this article
E 1 Camiman :_-jShara 297

A paralysed man at a hospital in the Swiss town of Sion demonstrated the device,

sending a mental command to a compuler in his room, which transmitted It to ﬂraccamh 178
another computer that moved a small robot 37 miles away In Lausanne. ﬁl‘wiﬂm %6

The systern was developed by Jose Millan, a professor at the Federal Polytechnic
School of Lausanne who specialises in non-invasive interfaces between machines B Emall

and the brain. ﬁ' =
Linkedin 23
The same technology can be used to drive a wheelchair, Millan said. 2
B4 18
"Once the movement has begun, the brain can relax, otherwise the person would
soon be exhausted," he said. Tectinology News
News »  How about thal? »

But the technology has its limits, he added. The brain signals can be scrambled if too e
orid INews »
many people are gathered around a wheelchair, for example. Switzerland =

Europ
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Partially paralyzed person can control robot using
brain signals, Swiss scientists show
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By Associated Press; Published: April 24

LAUSANNE, Switzerland — Swiss scientists have demonstrated how a partially paralyzed person can
control a robot by thought alone, a step they hope will one day allow immobile people to interact with
their surroundings through so-called avatars.

Similar experiments have taken place in the United States and Germany, but they involved either
able-bodied patients or invasive brain implants.

24042012 // THE WASHINGTON POST 13
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Swiss scientists demonstrate mind
controlled robot

Swiss scientists have demonstrated how a
partially paralyzed person can control a robot using brain signals alone.

Print

Email
% Share The team at Switzerland's Federal Institute of Technology in Lausanne
says the experiment takes them a step closer to enabling immobile
Lik ) Lo . . .
B Like patients to easily interact with their surroundings through a robot
3 Tweet - & ‘avatar.’
ﬁ Shars Tuesday's demonstration involved a partially tetraplegic patient at a

hospital in the southern Swiss town of Sion who imagined lifting his
fingers to direct a robot at the university 100 kilometers (62 miles) away.

Similar experiments have taken place in the United States and Germany
but they either involved able-bodied patients or invasive brain implants,
while the Swiss team used only a simple head cap to record the brain
signals.
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Mind-controlled robot gives paralyzed man
mobility

By Frank Jordans, Associated Press Updated 4/24/2012 12:25 PM

Comment B Recommend 107 || 3 Tweet | 45 1 13 [

LAUSANNE, Switzerland — Swiss scientists have demonstrated how a partially
paralyzed person can control a robot by thought alone, a step they hope will one day
allow immobile people to interact with their surroundings through so-called avatars.

Similar experiments have taken place in the United States
and Germany, but they involved either able-bodied
patients or invasive brain implants.

On Tuesday, a team at Switzerland's Federal Institute of
Technology in Lausanne used only a simple head cap to
record the brain signals of Mark-Andre Duc, who was at a
hospital in the southern Swiss town of Sion 100
kilometers (62 miles) away.

Duc's thoughts — or rather, the electrical signals emitted
by his brain when he imagined lifting his paralyzed fingers
— were decoded almost instantly by a laptop at the
hospital. The resulting instructions — left or right — were
then transmitted to a foot-tall robot scooting around the
Lausanne lab.

Sponsored Links

Duc lost control of his legs and fingers in a fall and is now considered partially
quadriplegic. He said controlling the robot wasn't hard on a good day.

"But when I'm in pain it becomes more difficult,” he told The Associated Press through a
video link screen on a second laptop attached to the robot.

Background noise caused by pain or even a wandering mind has emerged as a major
challenge in the research of so-called brain-computer interfaces since they first began to
be tested on humans more than a decade ago, said Jose Millan, who led the Swiss team.

While the human brain is perfectly capable of performing several tasks at once, a
paralyzed person would have to focus the entire time they are directing the device.

"Sooner or later your attention will drop and this will degrade the signal,” Millan said.

To get around this problem, his team decided to program the computer that decodes the
signal so that it werks in a similar way to the brain’s subconscious. Once a command such
as 'walk forward' has been sent, the computer will execute it until it receives a command to
stop or the robot encounters an obstacle.

24042012 // USA TODAY 15
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Swiss scientists demonstrate mind-controlled

robot
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LAUSANMNE, Switzerland - Swiss scientists have demonstrated how a partially paralyzed
person can control a robot by thought alone, a step they hope will one day allow immobile

people to interact with their surroundings through so-called avatars.

Similar experiments have taken place in the United States and Germany, but they involved

either able-bodied patients or invasive brain implants.

0On Tuesday, a team at Switzerland's Federal Institute of Technology in Lausanne used only a
simple head cap to record the brain signals of Mark-Andre Duc, who was at a hospital in the
southern Swiss town of Sion 100 kilometers (62 miles) away.

Duc's thoughts — or rather, the electrical signals emitted by his brain when he imagined
lifting his paralyzed fingers — were decoded almost instantly by a laptop at the hospital. The
resulting instructions — left or right — were then transmitted to a foot (30 centimeter)-tall

robot scooting around the Lausanne lab.

Duc lost control of his legs and fingers in a fall and is now considered partially quadriplegic.

He said controlling the robot wasn't hard on a good day.

"But when I'm in pain it becomes more difficult,” he told The Associated Press through a

video link screen on a second laptop attached to the robot.

Background noise caused by pain or even a wandering mind has emerged as a major
challenge in the research of so-called brain-computer interfaces since they first began to be
tested on humans more than a decade ago, said Jose Millan, who led the Swiss team.

While the human brain is perfectly capable of performing several tasks at once, a paralyzed

person would have to focus the entire time they are directing the device.
"Sooner or later your attention will drop and this will degrade the signal," Millan said.

To get around this prablem, his team decided to program the computer that decodes the
signal so that it works in a similar way to the brain's subconscious. Once a command such as
‘walk forward' has been sent, the computer will execute it until it receives a command to stop

or the robot encounters an cbstacle.

The robot itself is an advance on a previous project that let patients control an electric
wheelchair. By using a robot complete with a camera and screen, users can extend their
virtual presence to places that are arduous to reach with a wheelchair, such as an art gallery

or a wedding abroad.

Rajesh Rao, an associate professor at the University of Washington, Seattle, who has tested
similar systems with able-bodied subjects, said the Lausanne team's research appeared to

mark an advance in the field.

24042012 // CNBS
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Discovery News ~ Tech News = Paraplegic Remotely Controls Robot with Thoughts

PARAPLEGIC REMOTELY CONTROLS
ROBOT WITH THOUGHTS

The technology can help make paraplegics mobile and recover
their lost senses.

VWed Apr 25, 2012 09:06 AM ET £ Frint [=] Email
Content provided by AFP
{0) Commaents | Leave a Comment

like Hss people like this. Be the first of your M Tweet < 87
friends.

THE GIST

= A paraplegic person wearing an electrode-fitted cap controlled a
robot 37 miles away.

= The same technology can be used to drive a wheelchair.

= The brain-machine interface can help return mobility to
paraplegics.

A professor at a Swiss university on Tuesday unwveiled a robot that
can be controlled by the brainwaves of a paraplegic person
wearing an electrode-fitted cap, news agency ATS reporied.

& paralyzed man at a hospital in the town of Sion demonstrated
the device, sending a mental command to a computer in his room,
which transmitted it to another computer that moved a small robot
B0 kilometers (37 miles) away in Lausanne.

Controlling a computer using mental commands could
help paraplegics drive a wheelchair. Click to enlarge
this image.

Jose Millan, Federal Polytechnic Sch

AMNALYSIS: First Human Infected with a Computer Virus

of of Lausanne

The system was developed by Jose Millan, a professor at the
Federal Polytechnic School of Lausanne who specializes in
nan-invasive interfaces between machines and the brain.

The same technology can be used to drive a wheelchair, Millan said.
"Once the movement has begun, the brain can relax, otherwise the person would soon be exhausted." he said.

But the technology has its limits, he added. The brain signals can be
scrambled if too many people are gathered around a wheelchair, for
example.

Besides making paraplegics mobile, neuroprosthetics could be used
to help patients recover lost senses, researchers said.

Professor Stephanie Lacour and her team are working on an "electric
skin" for amputees, a glove fitted with finy sensors that would send
information directly to the user's nervous system.

k-.'
DNEWS VIDEO: Mind-Controlled Robot Uses

Ewentually, researchers say they hope to create mechanized -
Human Brainwaves

prosthetics that are as mobile and sensitive as a natural hand,
Lacour said.

PHOTOS: Extraordinary Beauty of the Nano Art World

Other researchers at Lausanne are working on enabling paraplegics to walk again with electrodes implanted in their spinal
cords.
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Mind-reading robot links with partial
quadriplegic, takes orders
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Mark-Andre Due, a partially tetraplegic Swiss man, controls the movements of a mind-reading robot 62 miles away
using his brain signals. {Associated Press / Anja Niedringhauws / April 24, 2012)

By Deborah Netburn
April 24, 2012 |2:15 pm.

Mind-reading robots? It's not as scary as it sounds.

Researchers in Switzerland are developing a robot that can respond to human thoughts, and may one

24042012 // LOS ANGELES TIMES 18
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Swiss scientists demonstrate mind-controlled
robot

Posted at: 04/24/2012 2:08 P
By FRANK JORDANS

(AP) LAUSANNE, Switzerland - Swiss scientists have demonstrated how a partially paralyzed person can
control a robot by thought alone, a step they hope will one day allow immobile people to interact with
their surroundings through so-called avatars.

Similar experiments have taken place in the United States and Germany, but they involved either
able-bodied patients or invasive brain implants.

On Tuesday, a team at Switzerland's Federal Institute of Technology in Lausanne used only a simple
head cap to record the brain signals of Mark-Andre Duc, who was at a hospital in the southern Swiss
town of Sion 100 kilometers (62 miles) away.

Duc’s thoughts _ or rather, the electrical signals emitted by his brain when he imagined lifting his
paralyzed fingers _ were decoded almost instantly by a laptop at the hospital. The resulting instructions
_ left or right _ were then transmitted to a foot-tall robot scooting around the Lausanne lab.

Duc lost control of his legs and fingers in a fall and is now considered partially guadriplegic. He said
controlling the robot wasn't hard on a good day.

"But when I'm in pain it becomes more difficult,” he told The Associated Press through a video link
screen on a second laptop attached to the robot.

Background noise caused by pain or even a wandering mind has emerged as a major challenge in the
research of so-called brain-computer interfaces since they first began to be tested on humans maore
than a decade ago, said Jose Millan, who led the Swiss team.

While the human brain is perfectly capable of performing several tasks at once, a paralyzed person
would have to focus the entire time they are directing the device.

"Sooner or later your attention will drop and this will degrade the signal,” Millan said.

To get around this problem, his team decided to program the computer that decodes the signal so that
it works in a similar way to the brain's subconscious. Once a command such as ‘'walk forward’ has been
sent, the computer will execute it until it receives a command to stop or the robot encounters an
obstacle.

The robot itself is an advance on a previous project that let patients control an electric wheelchair. By
using a robot complete with a camera and screen, users can extend their virtual presence to places that
are arducus te reach with a wheelchair, such as an art gallery or a wedding abroad.

Rajesh Rao, an associate professor at the University of Washington, Seattle, who has tested similar
systems with able-bodied subjects, said the Lausanne team’s research appeared to mark an advance in
the field.

"Especially if the system can be used by the paraplegic person outside the laboratory,” he said in an
email.

Millan said that although the device has already been tested at patients’ homes, it isn't as easy to use
as some commercially available gadgets that employ brain signals to control simple toys, such Mattel's
popular MindFlex headset.

2 WHEC.COM // 24.04.2012
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LAUSANNE: Swiss scientists have demonstrated how a partially paralysed person can
control a robot by thought alone, a step they hope will ane day allow immaobile people
to Interact with their surroundings through so-called avatars.
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Mind-Controlled Robot Debuts in Switzerland

By Ben Johnson and Slate V Staff | Posted Wednesday, April 25, 2012, at 217 PM ET
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A new rabot wilh a laptop bulit n Switzerland can be conlrolled from G0 miles sway by a person wearing nothing maore thana

Finally, we have proof that mind-reading robots can be used for good, not evil.
With the help of scientists from Switzerland's Federal Institute of Technology, a partially

paralyzed man was able to control the movements of a mind-reading robot from more than
60 miles away simply by using brain signals.

Mind-Reading Robot Debuts in Switzerland e ¥ Moreinfo

2 SLATE // 25042012



GBS NEWS 24 APRILQL[J]%\

http://www.cbsnews.com/8301-505245_ Wwiss-scientists-demonstrate-mind-controlled-robot/

®CBS MMM

HOME MARKETS & INVESTING TECH | LEADERSHIP SMALL BUSINESS SAVING | SPENDING RETIREMENT

| kg ) GET Dow 13213.70 S&P 500 13 Wil 5K 14496.18 Nasdaq 3034 .48 EAFE 53.17

April 24, 2012 8:30 PM PRINTI=  TExT EE

Swiss scientists demonstrate mind-controlled robot

LAUSAMNMNE, Switzerland — Swiss scientists have demonstrated how a partially paralyzed person can control a robot
by thought alone, a step they hope will one day allow immobile people to interact with their surroundings through
so-called avatars.

Similar experiments have taken place in the United States and Germany, but they involved either able-bodied
patients or invasive brain implants.

On Tuesday, a team at Switzerland's Federal Institute of Technology in Lausanne used only a simple head cap to
record the brain signals of Mark-Andre Duc, who was at a hospital in the southern Swiss town of Sion 100 kilometers
(62 miles) away.

Duc's thoughts — or rather, the electrical signals emitted by his brain when he imagined lifting his paralyzed fingers
— were decoded almost instantly by a laptop at the hospital. The resulting instructions — left or right — were then
transmitted to a foot {30 centimeter)-tall robot scooting around the Lausanne lab.

Duc lost control of his legs and fingers in a fall and is now considered partially quadriplegic. He said controlling the
robot wasn't hard on a good day.

"But when I'm in pain it becomes more difficult,” he told The Associated Press through a video link screen on a
second laptop attached to the robot.

Background noise caused by pain or even a wandering mind has emerged as a major challenge in the research of
so-called brain-computer interfaces since they first began to be tested on humans more than a decade ago, said Jose
Millan, who led the Swiss team.

While the human brain is perfectly capable of performing several tasks at once, a paralyzed person would have to
focus the entire time they are directing the device.

"Soponer or later your attention will drop and this will degrade the signal.” Millan said.
To get around this problem, his team decided to program the computer that decodes the signal so that it works in a

similar way to the brain's subconscious. Once a command such as 'walk forward' has been sent, the computer will
execute it until it receives a command to stop or the robot encounters an obstacle.

24042012 // CBS NEWS 23
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Swiss scientists demonstrate mind-controlled robot

By FRANK JORDANS, Associated Press
Tuesday, April 24, 2012
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LAUSANNE, Switzerland g
(AP) -- 3 Tweet
Swiss scientists have 23

demonstrated how a

partially paralyzed person
can control a robot by

thought alone, a step they 0
hope will one day allow

immaobile people to interact R
with their surroundings

through so-called avatars.

Anja Miedringhaus  AF
A spectator moves out of the way as Mark-Andre Duc, seen on the . - .
computer screen, directs a at Switzerland's Federal Institute of Similar experiments have taken place

Technology In Lausanne, Switzerland, Tuesday, April 24, 2012, From ill ﬂ'lC U]'Ilt’l:d States ﬂ[ld CETITI&“}"
the hospltal 100 Kilom 62 miles)} away, Duc imagined |Iifting his ’

fingers to direct a robot. Swiss sclen demonstrated with this test but thcv involved either able-bodied
Now & |ly paralyzed person can control a robot using brain . - . . N
signals alone. patients or invasive brain implants.

On Tuesday, a team at Switzerland's
Federal Institute of Technology in Lausanne used only a
simple head cap to record the brain signals of Mark-Andre
Due, who was at a hospital in the southern Swiss town of Sion
100 kilometers (62 miles) away.

Duc's thoughts — or rather, the electrical signals emitted by
his brain when he imagined lifting his paralyzed fingers — were decoded almost instantly by a laptop
at the hospital. The resulting instructions — left or right — were then transmitted to a foot-tall robot
scooting around the Lausanne lab.

Duc lost control of his legs and fingers in a fall and is now considered partially quadriplegic. He said
controlling the robot wasn't hard on a good day.

"But when I'm in pain it becomes more difficult,” he told The Associated Press through a video link
screen on a second laptop attached to the robot.
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Swiss Scientists Demonstrate Mind-Controlled Robot

By FRANK JORDANS Associated Press
LAUSANNE, Switzerdand April 24, 2012 (AP)

AP Associated Press
Swiss scientists have demonstrated how a partially paralyzed person can
control a robot by thought alone, a step they hope will one day allow
W»Tweet 7 g+t immobile people to interact with their surroundings through so-called

B Recommend

+Share avatars.

B3 emai Similar experiments have taken place in the United States and Germany,
E Comment but they involved either able-bodied patients or invasive brain implants.

e On Tuesday, a team at Switzerland's Federal Institute of Technology in

@ Text Size - Lausanne used only a simple head cap to record the brain signals of
Mark-Andre Duc, who was at a hospital in the southern Swiss town of
Sion 100 kilometers (62 miles) away.

Duc's thoughts — or rather, the electrical signals emitted by his brain
when he imagined lifting his paralyzed fingers — were decoded almost
instantly by a laptop at the hospital. The resulting instructions — left or
right — were then transmitted to a foot (30 centimeter)-tall robot
scooting around the Lausanne lab.

Duc lost control of his legs and fingers in a fall and is now considered
partially quadriplegic. He said controlling the robot wasn't hard on a good

day.

"But when I'm in pain it becomes more difficult,” he told The Associated
Press through a video link sereen on a second laptop attached to the

robot.

Background noise caused by pain or even a wandering
mind has emerged as a major challenge in the research of
so-called brain-computer interfaces since they first began

24.04.2012 /7 ABC NEWS 2
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Stary Toaols Mark-Andre Due, o partgally retraplegie patient, is seen on a laptop as he talks o seientists in
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Similar experimerits have taken place in the United States and Germany

but they involved either able-hodied patients or invasive brain implants,

On Tuesday, a team at Switzerland's Federal Institute of Technology in
Lausanne used only a simple head cap to record the brain signals of
Mark-Andre Duc, who was at a hospital in the southern Swiss town of Sion

100 !\'.l[i'lill‘lE'L'h' awWay.

Dur’s thouphts - ar rather, the electrical signals emitted by his brain when

wralysed fingers - were decoded almost 1

he imagined lifting his intly

by & laptop at the hospital. The resulting instructions - left or right - were
then transmitted to a 30 centimetre-tall robot scooting arond the
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Latest News: Hospital staff kowtow to deceased patient [16:17]

Swiss study using robot to help immobile people

SWISS scientists have demonstrated

how a partially paralyzed person can control a robot by thought alone,
a step they hope will one day allow immobile people to interact with
their surroundings through so-called avatars.

Similar experiments have taken place in the US and Germany, but
they involved either able-bodied patients or invasive brain implants.

On Tuesday, a team at Switzerland's Federal Institute of Technology in
Lausanne used only a simple head cap to record the brain signals of
Mark-Andre Duc, who was at a hospital in the southern Swiss town of
Sion 100 kilometers away.

Duc's thoughts - or rather, the electrical signals emitted by his brain
when he imagined lifting his paralyzed fingers - were decoded almost
instantly by a laptop at the hospital. The resulting instructions - left or
right = were then transmitted to a 30 centimeter-tall robot scooting
around the Lausanne lab.

Duc lost control of his legs and fingers in a fall and is now considered
partially quadriplegic. He said controlling the robot wasn't hard on a
good day.

"But when I'm in pain it becomes more difficult,” he said via a video
ink screen on a second laptop linked to the robot.

Background noise caused by pain or even a wandering mind has
emerged as a major challenge in the research of so-called brain
computer interfaces since they first began to be tested on humans
more than a decade ago, said Jose Millan, who led the Swiss team.

While the human brain is perfectly capable of performing several tasks
at once, a paralyzed person would have to focus the entire time they
are directing the device.

“Sooner or later your attention will drop and this will degrade the
signal,” Millan said.

To get around this problem, his team decided to program the
computer that decodes the signal so that it works in a similar way to
the brain's subconscious. Once a command such as "walk forward" has
been sent, the computer will execute it until it receives a command to
stop or the robot encounters an obstacle.

The robot itself is an advance on a previous project that let patients
control an electric wheelchair. By using a robot complete with a
camera and screen, users can extend their virtual presence to places
that are arduous to reach with a wheelchair, such as an art gallery or
a wedding abroad.

26,04.2012 /7 SHANGHAI DAILY 2
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Scientists show mind-controlled robot

From correspondents in Lausanne, Switzerland | AP | April 25, 2012 12:07am At AT ré‘,: =1 Share~

rIRecommend | &) Send [ Be the first of your friends to recommend this.

SWISS scientists have demonstrated how [N
a partially-paralysed person can control a
robot using brain signals alone.

The team at Switzerland's Federal Institute of
Technology in Lausanne say the experiment
takes them a step closer to enabling immobile
patients to easily interact with their surroundings
through a robot "avatar".

Today's demonstration involved a partially
tetraplegic patient at a hospital in the southern
Swiss town of Sion who imagined lifting his
fingers to direct a robot at the university 100km
away.

Similar experiments have taken place in the

United States and Germany but they either involved able-bodied patients or invasive brain
implants, while the Swiss team used only a simple head cap to record the brain signals.
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SuperMoon 2012 - keep calm See human impact on Earth -
and carry on yes, you did this

IT'S that time of year when
the moon gets all big and
sends witches, Morris
dancers and homeopaths
scurrying for cover.

EVER wondered what the
planet would look like if you
could see everything we did
at once? Now you can. &

28

DAILY TELEGRAPH // 25.04.2012



PRINT & WEB ARTICLES - SWITZERLAND
I —






Date: 25.04.2012

LE TEMPS

Le Temps
1211 Genéve 2
022/ 888 58 58

wwaw.letemps.ch

i'—-

[ éenre de médio: Médias imprimés . % ?::. S

Typa da média: Presse journ./habd. kpe i

Tirage: 42'433
Poruticn: &x/samaine

o

ECOLE POLYTECHNMNIQUE
FEDERALE DE LAUSANMNE

M de théme: 997,56
| N dabonnemant: 1086739
| Page: 14

Surfoce: 453746 mm?

Fusion entre cerveau et électronique

Ofivier Dessibourg

> Neurosciences
Marier 'homme

et la machine:

le défi du Centre

de neuroprothéses
de I'EPF de Lausanne,
inauguré mardi

Sur le tapis roulant vert, un rat
blanc se tient debout sur ses pattes
armire, soutenu par une sangle ven-
trale relife & un systtme robotist
collé au plafond. De sa pea, au ni-
veau de la téte, sortent des électro-
des. Si le rongeur parvient d segratter
le museau avec ses pattes de devant,
celles de derigre, elles, sont inertes:
lanimal & subi une section de sa

moelle épinicre, le rendant particlfe-
ment paralyse,

La chercheuse manipulant le rat
enclenche un dispositif qui lance des
impulsions électriques ditectement
dans sa moelle épinidre, 3 mavers les
implants; ses muscles bougent, le
quadrupéde se met & marcher!
aans nos demitres expériences, il
peut méme courir, B, petit dpetit ily
arrive sans laide des impulsionss, ex-
plique Grégoire Courtine. En préci-
sant que le rongeur a regu par injec
tion un cocktail de molEoules
chimigques destinées 3 riveiller ce
qu'il appelle le scervean spinals, un
réscau de fibres dectromaotrices qui
s'sendorts lors dune paralysie. Bt de
conclure: «lobjectif de nos travaux
est la récupération locomotive aprés
une Jésion de la moelle épiniéres Et

chez Momme? eNous avans bon es-
poir que les effets soient les mémes.
Ce traitement a €€ [esté sur un pa-
tient aux Etats-Unis, Et nous scuhai-
tons bientdt lancer un essai clinique
eSS

Cechercheurest [un des cing pro-
fesseurs du Centre de newroprothi-
ses de I'EPFL, kancé en 2009 mais
inauguré  offidellement  mardi,
auguel sera dédié, dans deux ans, un
bitiment actuellement en rénova-
tion. Une initiative renduc possible
notamment grice au soutien de la
Fondation Berfarelli, qui fnance
deux chaires, ainsi quii un partena-
riar dans le domaine avec la presti-
gieuse Harvard Medical School de
Boston (LT du 301020101

ale timing ne pouvait éhe

Cobaye soumis i des expériences sensori-motrices déroutantes. Les chercheurs souhaitent mieux comprendre
comment, par les sens et les mouvemnents, le cerveau se représente le corps. amcrHves
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meilleur, se réjouit son directeur,
Olaf Blanke. Chan cité, des avancées
récentes ont €6 réalisées pour im-
planter de nouvelles technologies
Hectroniques directemnent sur le sys-
téme nerveux. De Fautre, les neuro-
scienoes ont aussi fait d'énormes
progris. Iobjectif de ce centre est de
fusionner ces deux domaines.»s

De manigre noninvasive, dabord.
Depuis des années, le groupe de José
Millan développe une chaise rou-
lante que son passager peut guider
par ses pensées uniguement, au tra-
vers dun casque d'électrodes posées
sur sa téte (LT du 15052007} il
peaufine aujourd'hui son prototype
de maniére i ce que le epilotes nait
pas besoin de se concentrer sans
cesse sur be guidage, ce qui [épuise-
rait vite mentalement, «En rendant
la chaise plus sintelligentes, nous
parvenons i faire durer l'expérience
plusieurs heuress, expligue le profes-
SCUr.

Chautres recherches ont un carac-
tére plus invasif. Ainsi, I'équipe de
Silvestro Micera planche sur un nou-
veau type dimplants cochléaires.
Quelgue 200 000 exemplaires de ces
dispositifs auditifs ont en effet déji
été implantés dans le monde pour
palier au fonctionnement de la co-
chlée, mais ils sont inefficaces lors-
que le nerfavuditif est défectucus.

Le méme groupe met au point un

bras bionique visant i rétablir les
fonctions complexes de la main, en
crfant une interface bidirectionnelle
directe entre le systéme nerveux pé-
riphérique et une prothése perfec-
tionnée, Ce membre robotisé serait
actionndé par des commandes trans-
mises via les nerfs moteurs. De
méme, des informations extérieures
pourraient &re transmises 3 ces me-
mes nerfs, puis acheminées jusqu’au
cerveant, Mais quel genre d'informa-
tions?

«Le timing ne pouvait
étre meilleur

pour l'ouverture

de ce centre»

«Sensorielles, par exemples, ré-
pond Stéphanie Lacour. La cher-
cheuse travaille sur une sorte de

mains. Nous sommes assez avances
dans ce domaines Mais concernant
lutilisation des signaux générés par
cette peau électronique et leur «in-
jections dans le systéme nervewsx du
patient, snous nen sommes quau
début, admet-clle. Nous devoons
avoir de premicrs prototypes dans
une décennies

Au fait, comment une personne
sapproprie-t-elle mentalement une
prothése? Cest le genre de questions
quiévalue Olaf Blanke. oLorsque je
me touche le ventre, je le vois et je le
sens physiquement, explique le pro-
fesseur. Le cerveau fusionne ces deux
informations de maniére automati-
que et trés rapide. Or, pour mieux
comprendre la représentation que
notre cerveau se fait de notre corps,
et donc la controler pour enswite la
stimuler, nous souhaitons dissocier
les différents stimuli (moteurs, tacti-
less, visuels} que le cortex recoit, ceci

en observant, i laide de l'imagerie

peau artificielle. «Nous développons IRM notamment, les diverses aires
des matériaux Clastoméres sur les- cérébrales impliquéess Pour ce faire,
guels le défi est de pouvoir intégrer le chercheur a mis au point tout une
des circuits micro@lectronigques, le séric diexpériences mettant en seéne
tout devant garder une grande sou- des avatars. Par exemple, des images
plesse dans les déformations possi- du propre corps du cobaye sur les-
bles» Objectif: (0btenir une surface queks ce dernier voit se faire des ac-
souple capable de ressentir la pres- tions alors qu'il en ressent physique-
sion tactile, la température ou les ment dautres, i dautres endroits de
mouvermnents de glissement, comme  son enveloppe charnelle, Une sensa-
lorsque quiun objet nous glisse des tiondéroutante.
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Neuroprothéses de pointe a 'EPFL

EcuBLENS (VD). L'Ecole polytech-
nique fédérale (EPFL) a présen-
té hier les recherches de son
nouveau centre puur]es neuro-
prothéses, Celui-ci regroupe
Bo chercheurs et chercheuses,
et a notamment pour but de

permettre & des paraplégiques
de marcher de nouveau. Le
centre planche aussi sur la fu-
sion «homme-machines et a
présenté hier une expérience
ol un paraplégique pilotait un
ordinateur savec la pensées.

Les essais sur des souris se sont montrés concluants. -»ovsion
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Roboter nur mit Gedanken

LAUSANNE. Weltpremiere:
Einem Paraplegiker im
Wallis ist es gelungen, mit
Gedanken einen Roboter
in Lausanne zu steuern.

Allein mit Gedankenkraft, einer
Elekirodenkappe und zwei Com-
putern steuerte ein Paraplegiker
im Suva-Spital in Sitten im
Wallis einen Roboter durch die
Riume der ETH Lausanne. Mit
der gestrigen Demonstration
hat das Forscherteam um José

Millin von der ETH Lausanne  Eclubens im Waadtland. Dieser
bewiesen, dass eine Mensch-  war beweglich und mit einer
Maschinen-Interaktion auch Kamera ausgeriistet, Der Robo-

iiber grosse _ ) . ter liess sich
Distanzenhin-  =Alf diese Weise kOnn-  somit aus gros-
weg miglich ; ; ser Distanz -
ist. Eine Elekt- ten Pﬂnent_e nvirtuell . mit dem Zug
rodenkappe  am Lebenihrer Familie  pengtigt man
iibertrug die  teilnehmen.» rund  eine
Hirnstrime José Millan Stunde von
des Paraplegi-  Forscher der ETH Lausanne. Sitten nach
kers auf einen Lausanne -

Computer direkt var ihm, Dieser  fernsteuem,
gab das Signal weiter an einen Auf diese Weise kiinnten bett-
Computer im Konferenzsaal in - ldgrige Patienten im Spital zu-

mindest virtuell am Leben ihrer
Familie teilnehmen, erklirten
die Forscher, Ahnlich funktio-
niert ein Rollstuhl, der ebenfalls
iiber elektrische Impulse wom
Gehirn gesteuert wird - auch
von Millan entwickelt. Diese so
genannten  Neuro-Prothesen
stecken alle noch in der Ent-
wicklungsphase., «Wir wollen
den Patienten keine falschen
Hoffnungen machens, sagte
Millin, Bis zur Marktreife kiinn-
te es noch dber zehn Jahre
dauern. soa
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-
Un espoir pour les
r -
paraplegiques
Permettre aux paraplégiques de remarcher, tel est ['un des

objectifs des chercheurs du centre de neuroprothéses de l'Ecole
polytechnique fédérale de Lausanne (EPFL).

4 Plutdt que de chercher a régénérer les tissus nerveux, les
neuroscientifiques implantent des électrodes dans la moélle
B} Recommander épiniére. Le mouvement est ainsi généré par stimulation
électrique. Cette approche a permis d'obtenir en 2011 le premier
0 mouvement volontaire chez un patient paraplégique américain,

explique le professeur Grégoire Courtine, directeur de la chaire en

i Rusates réparation de I'épine dorsale du centre de neuroprothéses, devant
1 les médias invités mardi a I'EPFL.
g + Systéme immunitaire

i Par e-mail . . . . - . .
Les essais sur les souris ont montré que la stimulation électrique

engendre aussi une amélioration des fonetions urinaires ainsi que
Une faute? du systéme immunitaire des paralysés, souligne le scientifique.

Q Signalez-la nous! . . .

Le professeur Courtine est en train de mettre en place des essais
cliniques en Suisse: «le but est qu'aprés un an d'entrainement
avec une aide robotisée, le patient puisse marcher sans robot, les
électrodes restant implantées a vier. Il espére pouvoir démarrer
les essais a I'hopital universitaire zurichois de Blagrist dans une
année, puis en faire d'autres a Lavigny (VD), d'ici deux ans.

Force de la pensée

Quatre autres professeurs et leurs équipes travaillent
actuellement au centre lausannois de neuroprothéses pour faire
avancer la médecine grice a la fusion «homme-machine». Le
professeur José Millan a montré en premiére mondiale comment
«par la seule force de sa pensée» un paraplégique peut faire
bouger a distance un ordinateur sur un support mobile.

36 20 MINUTES ONLINE // 24.04.2012
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Lausanne - In einer Demonstra-
tion der ETH Lausanne ist es
einem Paraplegiker im Wallis ge-
lungen, einen Roboter zu steuern
- laut der ETH Lausanne eine
Weltpremiere. Dies funktionierte
allein durch Gedankenkraft iiber
grosse Distanz: Eine Elektroden-
Kappe iibertrug die Hirnstrime
des Paraplegikers an einen Com-
puter vor ihm, der ein Signal an
einen weiteren Computer in
einem Saal in Eclubens VD
weitergab. Dieser war beweglich
und mit einer Kamera versehen
und liess sich somit auf Distanz
fernstevern. {sda)
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Bouger "par la seule force de la
pensée”, une premiere a I'EPFL

D0:00 f 01:40

EPFL: un patient a pu commander un robot
par la seule force de la penséa
0 le journal | 24 avril 2012

Grégoire Courtine, la paraplégie et I'espoir
des neuroprothéses

06:33 | L'in

Contréler une machine par I"esprit, c'est
K, bientdt possible

Ce robot est pi 03:45 | Mutations | B décernbre 2011
Bott - Keystone]

A distance par la seule force

2 la pensée par un patient paraplégique. [Jean-Christophe

L'Ecole polytechnique fédérale de Lausanne a présenté mardi une premiére
mondiale: un paraplégique a fait bouger un robot par la "seule force de sa ARCHIVES

pensce”. % Science

Le centre de neuroprothéses de I'Ecole polytechnique fédérale de Lausanne a présenté mardi une
premiére mondiale: un paraplégique a fait bouger a distance un ordinateur sur un support mobile
"par la seule force de sa pensés".

Coiffé d'un bonnet éguipé d'électrodes, un patient hospitalisé a Sion, a quelgue 60 km de
Lausanne, a envoyé mentalement une commande & un ordinateur placé devant lui, faisant ainsi
bouger un deuxiéme ordinateur équipé d'une caméra et placé dans la salle de conférence 3
Lausanne.

Avec la méme technologie, une personne en chaise roulante peut faire avancer son engin
unigquement grace aux impulsions électriques transmises par son cerveau. "Une fois le
mouvement lancé, le cerveau peut se reldcher, sinon la personne serait rapidemeant épuiséa”, a
précisé le professeur José Millan , directeur de la chaire en interfaces cerveau-machine non
invasives,

Cette méthode a toutefois ses limites, les signaux transmis pouvant &tre facilement brouillés. Si
de nombreuses personnes entourent par exemple le fauteuil roulant, ce dernier ne pourra pas étre
guidé de maniére optimale.
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Une premiére mondiale de I'EPFL entre Sion et
Lausanne

ROBOTIQUE

-

eI
Le robot situé & Lausanne est piloté depuis Sion par le patient Jean-Marc Duc
équipé de capteurs sur la téte (ici sur I'écran).

—
@ Ajouter un commentaire
e @ Tous les commentaires (0)

Le Centre de neuroprothéses (CNP) de I'Ecole polytechnique fédérale de Lausanne a réussi
une premiére mondiale, mardi 24 avril a Sion.

Une premiére mondiale a été réalisée par le Centre de neuroprothéses (CNP) de I'Ecole polytechnigue
fédérale de Lausanne, mardi 24 avril entre Sion et Lausanne. Un patient hospitalisé a la SUVA & Sion
a pu commander par son esprit un ordinateur situé devant lui et relié via Skype a un robot situé a
Lausanne.

C'est coiffé d'un bonnet équipé d'électrodes, que Jean-Marc Duc, un patient hospitalisé a la SUVA
Sion, a envoyé mentalement une commande a son ordinateur, faisant ainsi bouger un deuxiéme
ordinateur équipé d'une caméra et placé dans la salle de conférence a Lausanne. Ce second
ordinateur, placé sur un support mobile, fait partie d'un robot pilotable a distance et équipé d'une
caméra.

Impulsions électriques

Avec la méme technologie, indique I'ATS, une personne en chaise roulante pourrait faire avancer son
engin uniguement grace aux impulsions électriques transmises par son cerveau. "Une fois le
mouvement lancé, le cerveau peut se reldcher, sinon la personne serait rapidement épuisée”, a
précisé le professeur José Millan, directeur de la chaire en interfaces cerveau-machine non invasives.

Cette méthode a toutefois ses limites, les signaux transmis pouvant étre facilement brouillés. Si de
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Brain power robot

Researchers at the Federal Institute of Technology in Lausanne have accomplished the task of
pilating a wheelchalr using brainpower alone

This brain machine was developed by the Institute's Neurcprosthetic Centre, and promises to
vastly improve the lives of disabled people. (SF/swissinfo.ch)

CH Flying robots

@ Universities axtend global reach
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Gelahmter steuert Roboter mit Gedankenkraft

LAUSAMNE. In cincr Demons-
tration der ETH Lausanne ist es
einem Paraplegiker im Wallis
gelungen, einen Roboter in Lau-
sanne zu steuern — laut der ETH
Lauwsanne cine Weltpremicre,
Dies [unktionierte allein durch
Gedankenkraft mittels einer
mit Elcktroden bestickien Kap-

pe - welcher die Hirnstriome
iibertriigt — und zwei Compu-
tern. Die Mensch-Maschinen-
Interakiion ist auch dber grosse
Distanzen moglich, wie eine
Demonstration  gestern  zeigle.
Allein mit seinen Gedanken
steuerte ein Paraplegiker im Su-
va-Spital in Sitten cinen Robo-

ter durch die Riume der ETH
Lausanne. Dank dieser neuen
Technologic kimnten bettligrige
Patienten im Spital zumindest
virtuell am Leben ihrer Familie
teilnchmen, crklirten die For-
scher. Die sogenannie Neuro-
prothese stecke aber noch in der
Entwicklungsphase. (sda)
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Press information — April 24th 2012

EPFL Announces the Next Phase for its Center for Neuroprosthetics

Lausanne, April 24th 2012: Research in biotechnology, microelectronics and neural implants as well as
unprecedented advances in our understanding of the brain are changing our approaches to treating disa-
bility. EPFL’s Center for Neuroprosthetics (CNP) is defining and establishing a truly interdisciplinary

area of study; merging neuroscience with engineering and medicine, and efficiently translating major
breakthroughs from bioengineering and neuroscience to the clinic.

Opver the last decade, EPFL has moved steadily towards becoming a world center for bio-engineering technology
and applications. In 2009, it affirmed this intention with the launch of its Center for Neuroprosthetics. Today,
five professors make up the current research core of the Center for Neuroprosthetics (CNP). They represent world
specialists in their varying domains - stretchable electronics, paraplegic treatment, translational neuroprosthetics,
cognitive neuroscience and neurology, and brain-machine interfaces.

The Future of Neuroprosthetic Technology:
In order to better explain the activities of the CNP and highlight the Center’s transdisciplinary nature, here are
four scenarios that cover a large scope of its research and collaborations.

HUMAN-COMPUTER CONFLUENCE

Virtual reality, sensory stimulation and robotics, combined with brain-computer interfaces, have allowed the
merging of man and machine in an unprecedented fashion. Non-invasively recorded brain activity can control
computers, move avatars and robots, and drive wheelchairs. Merging insights from cognitive neuroscience and
real-time decoding of brain activity, research at the CNP exploits EEG, functional magnetic resonance ima-
ging, and non-invasive brain stimulation to understand, control, and enhance brain mechanisms for feeling and
moving artificial limbs, bodies, robots, and wheelchairs.

HEARING RESEARCH

The cochlear implant, a device that bypasses a damaged inner ear and conveys electrical signals directly to the
auditory nerve, has been the most successful neural prosthesis of that past few decades, with over 200,000 in use
worldwide. However a substantial fraction of patients are not candidates for a cochlear implant, and there has
been great interest in developing a similar prosthesis that bypasses the damaged auditory nerve by directly stimu-
lating the brainstem. Scientists at the CNP are developing a novel generation of auditory brainstem implants
that conform to the contours of the brainstem and will be able to deliver electrical and optical stimulation more
selectively than current clinical implants. The project is part of the Harvard Medical School and EPFL collabora-
tion for the Bertarelli Program in Translational Neuroscience.
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TECHNOLOGY-ASSISTED REHABILITATION AFTER STROKE

Rehabilitation using advanced technologies such as robotics and electrical stimulation have demonstrated impro-
vements in motor function after intensive treatment in both chronic and sub-acute post-stroke populations.

The CNP is developing a novel generation of “hybrid” devices that are able to customize complex rehabilitation
solutions tailored to the needs of specific patients. The approach is based on the combined use of human-machine
interfaces and several technology-based neurorehabilitation approaches, with a particular attention to the charac-
terization of the cognitive effects of the clinical protocols.

WALKING AGAIN & PARAPLEGIA

The CNP is pioneering an integrated cortico-spinal neuroprosthesis that will restore voluntary control of locomo-
tion after a complete spinal cord injury. To achieve this goal, we are interfacing cortical modulations with a novel,
stretchable spinal electrode array. Practically, real-time decoding of brain signals will be exploited to achieve selec-
tive electrical stimulations of spinal circuits through the electrode array. This cortico-spinal neuroprosthesis will
re-establish supraspinal control of spinal circuits and locomotion after the physical interruption of connections
between the brain and spinal cord. The project is also part of the Harvard Medical School and EPFL collabora-

tion for the Bertarelli Program in Translational Neuroscience.

BIONIC ARM & AMPUTATION

CNP researchers are pursuing the restoration of complex hand functions by creating a novel bidirectional link
between the peripheral nervous system and a dexterous hand prosthesis. Novel (intraneural and regenerative) im-
plantable interfaces are under development to achieve a fast and intuitive connection to allow an effective bidirec-
tional flow of information between the user’s nervous system and the smart artificial device. The project implies a
wide array of new technologies: novel bioinspired artificial skins, the use of the bionic prosthesis in terms of body
ownership as well as brain-computer interfaces are also being explored.

The Five Labs:

Bertarelli Foundation Chair in Cognitive Neuroprosthetics - Olaf Blanke

IRP Foundation Chair in Spinal Cord Repair - Grégoire Courtine

Bertarelli Foundation Chair in Neuroprosthetic Technology - Stéphanie P. Lacour
Translational Neural Engineering Laboratory - Silvestro Micera

Defitech Foundation Chair in Non-Invasive Brain-Machine Interface - José del R. Milldn

Contact:
Jérome Grosse, porte-parole de 'EPFL, +41 79 434 73 26, jerome.grosse@epfl.ch
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