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Could the Paralyzed Qmm 58:%:8 to QoSS@:& Robotic Limbs?

By ANTONIO REGALADO
Staff Reporter of THE WALL STREET JOURNAL
In a striking advance that holds much
promise for physically disabled people,
Duke University scientists have devised a
way to Tead a monkey’s thoughts and
transmit them as commands to a- robot.

If the experimental results can be ex-

tended to people, researchers believe that

they may someday be able to give people
who are vﬁ,m_ﬁmn as a result of spinal-
cord injuries or ilinesses such as Lou Geh-
rig’s disease the ahility to ‘use their
thoughts to command robotic limbs, wheel-
chairs, even their own rewired bodies to
do.their bidding.

Researchers already Ess which areas

“of the brain -contrel such activities as vi-
sion, memory and motion. More recenily,
' neuroscientists have started to understand
. _how those activities are directed by spe-
- cific: ‘groups of nerve cells. The latest
“work, which was led by Duke neurpsclen-

tist Miguel Nicolelis, is the first time that

scientists hdve been able to use this grow- |

ing understanding to . decode instanta-
neously-the intention of a primate to move
in a certain way. They then went the ex-
traordinary next step and applied this

- mind-reading ability to command a dis-
tant robot to carry out the animal's

thoughts, such as reaching for a fiuit.

In an experiment, to be deseribed to-
morrow in the British science journal Na-
ture, Dr. Nicolelis and his colleagues were
able to mimic the monkeys’ arm move-

ments with one robot stationed nearby and °

another located hundreds of miles away at’

a laboratory at the Massachusetts Insti-

fute of Technclogy. When, the motor

thoughts of a monkey reaching for a piece
of fruit were transmitted to MIT over the
Internet and directed the robot to make

Monkey Think, Robot Do

Sciéntists at Duke University have found a way to read a monkey's thoughts, and make
robots simultaneously do what the monkey thinks. Here are the basics:

1. Microwiras
- implanted in-a
. monkey's cortex
record brain activity
while the monkey
performs a simple
. task, like reathing -
for a piece of food.

2. A computer,
using data
recorded from
the monkey's
brain, predicts
whereg the mon-
Key's arm will :
move.

h The servers )
feed the signals
to robots at
Duke and MIT,
which mimic the
monkey's arm
maovements in
real time.

u. The computer
sends signals to
two servers, one
on a local area
network at Duke
University, the
other 600 miles
away at MIT.

identical movements, “it was a historic
moment, the start of something totally
new,” said Mandayam Srinivasan, the
MIT engineer who assisted the project.

. Initial reports of the experiment’s success

appeared in August in Galilei, a Brazilian

news magazine based in Sao Paulo.
Scientists familiar with new mind-read-

ing experiment said it represented an im-

portant step forward in helping paralyzed.

people augment their -capabilities.” “You
could get a robotic arm to do whatever you
thought about. You could restore para-
lyzed people’s ability to interact with their
environment,” says John Donoghue, 2 neu-
roscientist at Brown University who is one.
of the growing cadre of researchers work-
ing on similar technology.

While  many paralysis patients pin .

their hopes for a cure on research aimed
at regrowing neurons, Dr.’ Donoghue said’
he believes a “patch for the nervous sys-
tem” built from electronics is likely. to hap-

pen first:. Such systems could reroute

brain signals to control a wheelchair, pros-
thetic limb or even a patient’s own limbs.

While transtating thoughts into move-

ment is a nearly-instant natural process, .

this study is the culmination of nearly four
years of intensive experimentation by Dr,
Nicolelis, 39 years old, a native of Sao
Paulo, and his research team. In the new
study, Dr. Nicolelis implanted dozens of
hair-thin electrical wires into four areas of
each monkey's cortex, the part of the
brain where nerve signals that direct phys-
ical movement criginate. Using these
probes, the Duke team was able to record
the électrical firing of as many as 100 indi-
vidual neurons over a period of many
months.

The Duke team used a computer pro- .

gram to correlate nerve signals with spe-
cific actions the monkeys were trained to

_ perform. By analyzing the electrical firing.

pattern of many neurons at once, Dr.

_ Nicolelis's teamn eventually learned how to

predict what motion the monkeys -would

" make about one second hefore their arms

actually moved. In the study being re-

ported this week, the researchers were

able to translate this information into com-

puterized commands that directed the si-
multaneous actions by the robots. The ro-
bots’ movements were.accurate to within
five to 10 millimeters, Dr. Nicolelis said.

“Predicting the movement,” Dr. Nicole-
lis explained in an interview, “proves you-
are reading the motor thought.” Neverthe-
less, he readily admits that neither he nor
anyone else understands how the mes-
sages being recorded are assembled, pro-
cessed or used by the brain. “We don't
know what the brain is doing,” he said,
“but no one does.”

8till, Dr. Nicolelis and others in the
field say they expect to be able to test such
“brain-machine interface” technology in
people within the next 10 years. One key
hurdie that must be overcome is develop-
ing brain implants that can safely and reli-
ably record numerous nerve signals at
once.

Several efforts cmEm financed sepa-
rately by the U.S. government and corpora-
tions such as Plexon Inc. and Bionic Tech-
nologles Inc. are working toward this goal.
Recently, the Department of Defense’s Ad-
vanced Research Projects Agency, an-
nounced that it will spend about $10 mil-
lion over three years to.fund several re-
search groups that have begun developing
next-generation brain implants, some that
carry onboard computers and that are
able to fransmit data- through the skull
with radio waves.

The push reflects & belief held by Emsw
researchers that developing brain ma-
chines is now primarily an engineering
problem—though one that could take a de-
cade or more to master. “To get signals
out of the human brain with a cortical
implant will be possible, but to get them
reliably will take a while,” said Bill Heet-
derks, director of the National Institutes of
Health's Neural Prosthetics Program.




