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Making computer

Artificial intelligence, long the stufl of science fic- are poing back to the source,
tion tales such as “2001: A Space Odyssey,” has frus- The Pentapon is funding a
trated computer scientists for decades. closer look at how the human
Teaching computers to think, it furns out, is evenbrain works its magic, in hopes of

WOI‘]( ]]ke a bl‘alll Rutgers part of mﬂitarj,r prﬂjECtharder than teaching people to do it. So the experts programming machines to do it.

This project aims to tap advances in neuroscience
and cognitive psychology — from imaging technolo-
gies that identify brain activity to emerging theories
about the role of emotions.

The goal is to fipure out how the mind makes de-
cisions — and then design systems to help soldiers
fight on battlefields of the future.

“We want to create systems that truly know what
they're doing,” said David Gunning of the Defense
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ka‘" The University of Colorado: Will
HIPFOCAMPUS develop a cognitive architecture of

three major brain regions:

1} frontal cortex, 2} posterior
cartex, and 3) the hippocampal
system. Key capabilities include
leaming and memaory, visual
processing, action selection and
rule-based behaviors.

Rutgers University: Aims to build a
brain-based architecture centered
an the hippocampus, which
captures human leaming and
MEemaory.
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Algotek Inc.: Will focus on the
thalamus, cortex, basal ganglia,
hippocampus and amygdala. The
thrust of its approach is to capture
the mechanisms by which
perceptual experiences are coded
into memories.
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University of Maryland: Wil study
multiple regions of the cortex
including the prefrontal, motor and
visual areas, and how they are
involved in leaming to recagnize
spoken words and to verbalby
identify perceived abjects. The
team will also focus on the role of
visual cortical areas, prefrontal
cartex and the hippocampus in
WOrking memaory.

HIFPCCAMPLUS
HIFFOCAMPLS

George Mason University: Wil
seek to develop a self-aware
cognitive architecture with
human-like leaming and memary
capabilities. Brain components to
be modeled include the basal
ganglia and hippocampus.

Harvard: Will focus on the visual
cortex and other "higher” cortical
areas, to understand how the brain
selects and identifies objects in the
visual environment.

Pentagon studies brain function for better computers

Rutgers University in Newark is among 15 institutions and companies taking a closer look at how the brain works to determine how the mind makes decisions. They hope to apply the information gathered
to design smarter machines in the military. Following are some of the groups involved, the areas of the brain that are their focus and what they hope to leam:

branch exploring far-out technologies.

Rutgers University in Newark is Hm;rgngnrajn neurons talk to each other. But these
15 institutions and companies sharing $9.5«peyra] networks” have missed a crucial : iy
mﬂ]iunlm EI'EIIIE- for the firat year of DﬂE'pniIm, caid But i A Mﬂkpsjrnhulnglﬁts. neurosclentists and com-
PA's Biologically-Inspired Cognitive Archl- oy ,q

fectures program.

When the field of artificial intelligence

clues about what each region of the braining some tidbits and sending others forUniversity traversed 132 miles of Mojave
actually does. storage elsewhere. It recognizes familiardesert in less than seven hours this month,
“We're saying there might be enoughthings, and is affected by Alzheimer’s dis-winning a 82 million DARPA prize. Com-
new nformation to build up computer©dse and agmg, Gluck used the hippocam-puters already humble human chess

models of how the brain works,” said Gun-Pus as his model for software to trouble-champs regularly.
ning, a computer scientist and psycholg-S000t Navy helicopters. He said his system  But that's because computers can test
rist managing the DARPA project. detected unfamiliar vibrations in gearmillions of moves quickly. They don't fare
I e ; havem before they caused crashes. 0 well processing visual cues, making “put
tried to fashi h]iIlEl ]'. into all-pumpose Harvard University, the Masaaﬂpusettadecisinns,” or learning from mistakes. Hu-
probiem solvers, based on studies of hﬂwmmt.e nf_Teclmnlug'f ﬂnd EEII‘IIEEIE:.'- Melmsna, on the other hand, draw from expe-
; lon University also are taking part in therience to make hunches and educated

DARPA project, which is drawing togetherguesses.

IEIEL “You can inferpret a visual Image, pro-
puter scientists. cessing all the things your eve is seeing as
o _ _ At their kickoff meeting next week invou walk down the street. No computer
“The brain is like a society of different 5., pjery they will ponder using role-can do that and even interpret the path

took shape in the 1950s — spurred by piu_p_ruhlem solvers of different skills. Some-pjavine computer games to test their theo-you should walk. You're making sense of
neers at Bell Labs and Princeton Univer- “LReS they cooperate, someumes the¥res A gecond round of grants may buildwhat (that) to the computer would be in-

sity — academics expected to build ma-CCTiPete. Sometimes they mess up. SOme-gysters hased on the project’s findings.

chines that reason and think like people, a i e g
branch of study later known as “strong WOTKIE 8L COSS PUrposes t0 Solve Prob-p,achines to fight wars with fewer soldiers.
AL” But the task proved daunting and in- €15

dividual colored pixels on a screen,” Gun-
Ultimately, the Pentagon seeks smarteriing said.

“We've gotten to the point where, if a
Computers should interpret battlefieldtank is nicely painted in the middle of a

times, vou really are of different minds,

" Gluck said.

terest waned in the 1980s, starting a bleax DARPA is giving Gluck $172.000 todata from satellites, sensors and dronesdesert, a computer can recognize it. But if

*A L wmter."

create a model of how memories begin inswiftly, freeing commanders to focus onthe tank is half under a tree, in shadows,

Neuroscience research, meanwhile, has 18 hippocampus, a region of the brainkey decisions, Gunning said. The militarythe computer doesn't have a chance of rec-

Military wants

car, or truly helpful programs to sift yvour
COmmucations.

But the project troubles some people.
Smart-yet-unfeeling war machines could
make the battlefield “an even nastier
place,” says bioethicist Arthur Caplan of
the University of Pennsylvania.

Computer scientist John Laird of the
University of Michigan wants to explore
building emotional computers. Anger may
enhance decision-making, Laird szid, by
jolting the mind to cope with bad situa-
tions.

Laird was inspired by the movie “Me-
mento,” In which brain damage thwarts
the main character from making new
memories. “Every Al system I've ever
built is just as crippled as that guy,” he
said. “I decided to try to build in capabili-
ties that humans have.”

Could this lead to murderous machines
like HAL in “2001"7

“We're 30 far away from making com-
puters miellipent that we don't have to
worry about that,” Gunning said.

flourished. Techniques such as functional Within the temporal lobe on each side ofalso wants computers to guide unmannedognizing it as a tank.”

. 1 Magnetic Resonance Imaping, whichthe head
computers that think:yaeis piood flow in the brain, have yielded

vehicles through combat zones. Civilian spinoffs could include smarter

The hippocampus acts like a filter, toss- A driverless Volkswagen from Stanfordrobots to clean your house or drive your

Kevin Coughlin covers lechnology. He
miay be reached af keoughlindmsiaried-
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