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6 professores

8 pos-doutorandos (5 atualmente)

/ doutorandos

12 mestrandos/residentes (8 atualmente)
30 alunos de IC (12 atualmente)

7 estudantes visitantes (graduacao e pos)

TOTAL 2005-2009: 70 pesquisadores
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Nos proximos anos:

Pesquisar terapia semi-invasiva para mal de Parkinson;

Desenvolver hardware e software para registrar e processar milhares
de canais;

Criar novos algoritmos de analise para dados neurais massivos;
Criar interfaces cérebro-maquina nao-invasivas em tempo real;

Acoplar aparatos de realidade virtual as interfaces cérebro-maquina.

Blue Gene vai morar em Macaiba...



Centro de Saude Anita Garibaldi - Macaiba (20.000 pacientes/ano)




Escola Alfredo Monteverde - Natal
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Building a Future

Brazilian neuroscientist Miguel A. L. Nicolelis taps
into the chatter of neural populations to drive robot-
ic prosthetics. Now he hopes to tap the potential of

his country's population by building them a network

of science cities

KEY CONCEPTS

m A neurosclentist’s plan
o establish top-quality
sclentific Institutes acnoss
Brazil Is alsv a soclal
expariment In distributing
the Intellectual and
economic frults of sclence

m Global netwarking, hatera-
genzous funding and
fortunate political timing
have allowed the project
1o progress rapldly.

m Theexpatriate sclentists
who originatad the plan
hoped ta help shape
3 competitive natlen
whose future citizens can
excel without having
to emigrate.
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BY CHRISTINE S0ARES
n a tiny, dadeened mom on the Duke Univer-
sity campus, Miguel Nicolelis looks on
approvingly while a pairofstudents monirars

data streaming across computer screens. The

brightly colored dashes and spilkces reflect the real-
time brain activity of a rhesus macague named

Clementine ,whois walking at a leisurely pace on

a little treadmill in the next room. Sraticky pops

coming from a speaker on a back wall are the

amplified sound of one of her neurons firing.

“This is the most beautiful music you can hear

from the brain,” Nicolelis declares with a smile.
The run-through is preparation for the next

big demonstration of work toward mind-con-
trolled human prosthetics that first garnered
worldwide headlines for Micolelis and his team
in2003. Bacl then, the group showed that they
could listen in on brain signals generared by a
monkey using a joystick to play a video game
and translate that biological code into com-
mands for a mechanical arm to perform the
same motions. Now the groap intends to make
robatic legs walk under commands from the
motor cortex of a monkey st:o“.i.ng along like

Clementine. This time the scientists also want to

feed sensor data from the robot feet into the

monkey's brain, so she can “feel” the mechani-
cal legs’ strides asthough they were her own. To

raise the stakes still Further, the monkey will be

at Duke in North Carolina, but the robatic legs
will be half a world away at the Advanced Tele-
communications Research Institute Internation-
alin Kyoto, Japan,

The complexiry of the experiment presents
potential obstacles, MNicolelis admits, but satel-
lite transmission delay of the signals rraveling ro
and from Japan is no longer among them. One
of the young menin the room, lan Peikon, found
away to reduce the delay to a megligible 120 mil-
liseconds. *And he’s an wndergraduate,” Ni-
colelis adds, delighting in the opportunity o il-
lustrate a favorite point—that you don't need a
Ph.D. to participate meaningfully in science.
The allusion is to a larger personal philosophy
that has been driving the 4é-year-old neurosci-
entist’s pursuit aver the past five years of a very
different kind of ambition, perhaps on a par
with uploading sensations to the human brain.

Convinced thar science is a key capable of un-
locking human potential well beyond the rigid
hierarchies of academia—and ourside the tradi-
tional scientific bastions of North America and
Europe—his other big project has been nothing
less than a quest to transform the way research is
carried out inhis natve Brazil. Inthe process, he
believes, science can also leverage economic and
social transformarion throughout the country.

The heart of Nicalelis's vision is a string of
“science cities” built across Brazil's poorest re-

SCIEMCE IN ANOVEL SETTING: The International Instl-
tute of Neurosclence of Natal (IINM) research faclll-
ty In the city of Matal; IINN sclentific director Sidar-
ta Ribelro ehserves a rodant’s brain activity (top
row). Studants bulld electronics In INN's Macaiba
school; residents of the Natal area (middle row).
Entranca to the IINN health clinic In Macafba; neu-
rosclentist Miguel A, L Nicolalis at the [INN re-
search bullding entrance In Macalba (bottom row).
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Less than a quarter of a century after emerging
from a military dictatorship, Brazilians have
built a stable and vibrant democracy in which
“ more than 80 million voters freely decide the
future of their beloved country in each and
every election. Lately, by becoming a world
leader in food production, spearheading the
search for biofuels as a new source of renewable energy and seek-
ing ways to grow its economy while still protecting its unique

natural Seosysiom Brazil bas srarred 1o addre

scientific-social initiative to launch the Alberto Santos Dumont

Brazil's Option for Science Education

A new nationwide plan to enfranchise all citizens through education will allow Brazil to reach its full potential
BY LUIZ INACIO LULA DA SILVA, FERNANDO HADDAD AND MIGUEL A. L. NICOLELIS

ment of anetwork of 354 institutes dedicated to teaching science
and technology to high schoolers and training thousands of new
teachers in the public education system.

Inspired by the example set by Alberto Santos Dumont, the
great Brazilian inventor and aviator, who in 1901 became the
first man to fly a controllable airship powered by an engine, a
group of Brazilian scientists decided in 2003 to establish, in the
city of Natal, in the northeast of Brazil, a research institute ded-
icated to using the production of state-of-the-art science as an
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Science Education Program for Children. The goal of this initia-

tive 1s to enroll one million children from the public school sys-

tem nationwide in the most comprehensive science and technol-

ogy education program in Brazilian history.

SO UNAL all DLAZIllalls can acqULLC The Meals L0 DECOIME CLeatlve
and critical thinkers, capable of developing their own opinions
and becoming true contributors to solve the challenges involved
in constructing a fair and democratic society.

Three tenets serve as the main foundations of the Brazilian
Plan for the Development of Education (PDE): systemic, territo-
rial and empowering education. Enacted by the current admin-
istration, this plan outlines a broad range of executive measures
aimed at rescuing the quality, reach and long-term impact of the
Brazilian education system.

In addition to promoting actions to improve the basic train-
ing of teachers, to establish a national evaluation system, and to
define the basis for a close collaboration between the federal gov-
ernment and the states and municipal authorities, the PDE pro-
vides, from its fourth year on, an extra 19 billion reals (US
$10,633,535,000) earmarked for education.

The PDE also enacts new directives and guidelines for the cre-
ation of the Federal Institutes for Education, Science and Tech-
nology (IFET in Portuguese}, which will resultin the establish-
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SCIEIICE CAUCALION 1N par LICUIAT LNTOUGNOUL IS COULE LCLIItOLy,
Brazilis sending a loud message to its citizens
and the global community that this giant

Of the t[OPiCS haS ﬁ_nally aWakened a_[ld
is now ready to fulfill its potential asa
true country of the future.

For Brazilians, a bright future
starts NOw. u

Luiz Indcio Lula da Silva (right)
isthe president of Brazil. Fernando
Haddad is Brazil’s minister
of education. Miguel A. L.
Nicolelis is scientific
coordinator of the ELS-
IINN, and co-director
of the Center for
Neuvroengineering at
Duke University.
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