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Is anyone
guarding
your mutual
funds?

Well-paid boards

of directors are
supposed to, but
critics say they don't.
m Cover story, 1B

Artificial
intelligence .
isn't just A
amovie !

Machines, software
that ‘think’ no
longer folly of I g
science fiction “EEEEEEE—_ i
By Kevin Maney
USA TODAY

Steven Spielberg’s forthcoming A.L: Ar-
tificial Intelligence is only a movie. Or is it?
The movie, set in the near future, is about P
a humanlike robot boy wha runs on artifi- !
cial-intelligence software — a computer fg

program that doesn't just follow instruc- - @ i : i
tions, as today’s software does, but can ; The lnstory

think and learn on its own. In some ways, o of Al 2A
the character is a fantasy; It's no closer to reality e
than the alien in Spielberg’s earlier ET. the Extra-Terrestrial, L : ;

Yet artificial intelligence is very real right now. It's far from - How Al could
recreating a human brain, with all its power, emotions and flex- 2A
ibility, though that might be possible in as little as 30 years, To- -
day’s Al can recreate slices of what humans do, in software that
can indeed make decisions.

In recent years, this so-called narrow Al has made its way in-
to everyday life. A jet lands in fog because of relatively simple Al
programmed into its computers. The expertise written into the
program looks at dozens of readings from the jet’s instruments
and decides, much as a pilot would, how to adjust the throttle,
flaps and other controls, - /

Lately, Al has increasingly turned up in technology announce-
ments. For example:

» Charles Schwab, the discount brokerage, recently said it
has added Al to its Web site to help customers find information
more easily. ]

Please see COVER STORY next page »
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History of Al

1950: Alan Turing
publishes, Com-
puting Machinery
and Intelligence.
1956: john Mc-
Carthy coins the
Intelligence” at a
Dartmouth com-
puter conference.
1956: Demon-
stration cf the
first running Al
program at Car-
negie Mellon
University.

1958: McCarthy
invents the Lisp
language, an Al
programming
language, at Mas-
sachusetrs Inst-
tute of Technol-
ogy (MIT).

1964: Danny Bo-
brow shows that
COMpULEES can
understand natu-
ral language
enough to solve
algebra word
programs (MIT}.
1965: Joseph
Weizenbaum
builds ELIZA, an
interactive pro-
gram that carries
on a dialogue in
English on any
tapic (MIT).

1969: Shakey, 2
robot, combines
locomotion, per-
ception and
probiem solving
(Sranford Re-
search Institute).

1979%: The first
Ccomputer-con-
trolled autono-

1983: Danny de
lis co-founds *
Thinking Ma-
chines, the first
company [0 pro-
duce massively
parallel com-
puters.

1985: The draw-
ing program,

Aaron, created by

Harold Cohen, is
demonstrated at
Al conference.

1990s: Major ad-
vances in all ar-
eas of AL Sig-
nificant demon-
strations in ma-
chine learning,
intelligent tutor-
ing, case-based
reasoning, mulu—

data mining, nat-
ural andscape

and manslation,
vision, virtual re-
ality and games.

1997 IBM com-
puter Deep Blue
beats world
champion Garry
Kasparov in

chess match.

Late 1990s: Web
crawlers and
other Al-based
information-ex-
traction pro-
grams become
Web essentials.

2000: Interactive
Tobot pets be-
come commer-
Gally available.
MIT displays Kis-
met, a robot
with a face that
EXPIESSES emo-
tions. Carnegie
Mellon robot No-
mad explores re-
mote regions of
Antarctica and
locates meteor-
ites.

Source: American

Association of Artifi-
ctal Inteliigence and

nteiligence Lab.

Continued from 1A

» AT&T Labs is working on Al that can
make robots play soccer and computer net-
works more efficiently.

» A computer %:;gmm called Aaron, un-
veiled last month, has learned to make muse-
um-quality original paintings. "It’s a harbin-
ger of what's ta come,” says technology
pioneer Ray Kurzweil, who has licensed Aar-
on and will sell it to PC users. “It's another
step |nmehlurnngofhumanandmadune
intelligence.”

Themconilargxemal succe:;;s‘
helj el laboratory rese:
Cover Lha'tjs Ipushmg Lt‘:e fnng;ls of Aif
cvercnsertot e equivalent of
story i Softare s

e. So
ru.nF berter at tleverly break-
ing down the complex decision-making proc-
esses that go into even the simplest acts, such
as recognizing a face. Hardware is marching
toward brainlike capacity.

The fastest supercomputer, the 1BM-built
ASCI White at Lawrence Livermore National
Laboratory in California, has about 1/1000th
the computational power of our brains. IBM
is building a new one, called Blue Jean, that
will match the raw calculations-per-second
computing power of a brain, says Paul Horn,
IBM's director of research. Blue Jean will be
ready in four years,

“Like miyself, a lot of Al researchers are
driven by the pursuit of someday un-
derstanding intelligence deeply enough to
create intelligences,” says Eric Horvitz, who
was a leading scientist in Al while at Stanford
University and is pow at Microsoft Research
in Redmond, Wash. "Many of us believe we
really are on a mission.”

Horvitz and others also believe this is
breakthrough réme for Al, ‘hoecﬂ rh]e mission
spins into a wide variety of technologies.

pﬁanamanfresearcethymhas bee;gﬁound
since it was first identified and given its name
during a conference at Dartmouth University
in 1956. It hit a peak of excitement and
media attention in the mid-1980s, when Al
was ove as a technoiogy that was
about to e the world. One fervent
branch at the time was expert systems —
building a computer and software that could

¢ | recreate the knowledge of an eﬁen. Abrew-

ing company, for instance, "could capture a
master brewer in scftware, possibly making
hurnan master brewers less necessary.

The exuberance was hindered by a couple
of snags that led to disenchantment with Al
For one, computers of the time weren't pow-
erful enough to even come close to mimick-
ing a human's processing power. Twn Al was
trying to do too much. Creating a
intelligence was 0o hard — and stdl is.

Knowing one thing well

These days, that's less of a barrier. Com-
puters have gotten exponentially more
erful every year. Now, a PC is capable of run-
ning some serious Al software. And Al
researchers have learned to aim at pieces of
human capacity, building software - that
knows it can't know everything but can
know one thing really well. That's how 1BM's
Deep Blue beat champion Gary Kasparov in
chess. Together, the develnpments have “led
to a blossoming of real-world applications,”
Horvitz says.

Those applications are taking on all forms.

In Littleton, Colo., a company called Conti-
nental Divide Robotics (CDR) is a result of
work done at two Al labs — one at the Mas-

. | sachusetts Institute of Technology and the

other at the Colorado School of Mines. CDR is
about to offer a system that can locate any
person or object anywhere in the world and
notify the vser if that[person or object breaks
out of a certain set of

ees. The parolee would wear a pager-size de-
vice that uses Global Positioning Satellite
technology to know where it is. Over wire-
less networks, the pager constantly norifies
(DR's system about 1ts location. If the parolee
leaves a certain area or gefs near a certain
house, the CDR software will make decisions
about the severity of the violation and whom
to contact. That makes it more sophisticated
than the electronic anklets now used on
some parolees.

CDR’s technology sounds simple, but it can
involve a number of fuzzy choices. If a child
being tracked goes just outside his limits, the
system might decide to wait to see whether
he cames right back in. And it might decide
whether to send you a light caution or a ma-
jor warning — or to call the police. “We are
literally creating software that is reactive and
proactive,” says Terry Sandrin, CDR’s founder.
“It has the ability to make decisions.”

At ATRT Labs, scientist Peter Stone spends
a lot of his time preparing for Robocup, an
annual robotic soccer challenge coming up in
August. This year, it will be in Seattle and will
pit Al research labs against one another. Roll-
ing robots the size of pint milk cartons are
armed with sensors and Al software. Like real
soccer players, each of the 11 robots on a
teamn has to know its job but also must react
to situations and learn about the other team.
At this point, the robots can pass the ball a lit-
te but still mostly act on their own. Their ca-
pabilities are improving quickly.

It seems frivolous, but getting Al-pro-
gr.ammedmbotstownrkasateamtu
achieve something would have real-world

implicarions. One would be making the In-

One of the first uses is for tracking parol- will have abo

ternet more efficient. As Stone explains it, the
Net is made up of thousands of computerized
routers all moving data around but acting in-
dependently. If they could act as a team, they
might figure out better ways to transmit the
data, which would avoid clogged areas.

Aaron takes Al to the arts, which can be a
litle harder to believe. But Aaron creates
original work on a computer screen — unz
sophisticated work. Artist Harold Col
taught the software lussryiewer?»ﬂyears
feeding in little by little the ways he decides
n?kn- spacing, angles and every other aspect
of paini

Rfatler that time, the program is finally
ready, and computers are powerful enough to
malcef;tnswnrkhwhle still in develo mem it
won such as comput:

Bell. Now, Kurzweil m?hcﬁ[ and plans
to sell it for $19.95. Load it on a PC and let the
arrist loose.

“There have been various experiments
with having machines be an artist, but noth-
ing of this depth,” Kurzweil says. “Cohen has
created a system that has a particular style
but qmre abit nfdlversny a style you'd ex-
pegtheruses ofAI range from the amazing to
the mundane.

Computer as companion

At Microsoft, Horvitz is trying to make your
computer more of a companion than an inan-
imate tool. His software lets the computer
leam about you. It learns who is important to

who's not. It learns how to tell
wheﬂ'teryou ll;;busy howrmtmh
jou e, or usmgaw eo camera to see
ywhegepr you're staring at the computer
screen or purtmg golf balls across the carpet.

It can combine that information to help
manage your workload. If an e-mail comes in
from someone very important, the computer
will always put it thmugh If it's from some-
one not so important and you're busy, it can
save the e-mail for later.

fTheso&ware;:andoﬂhxl.;tﬁwgh“san kinds of
information, including p coming in
and going out of your office. The thinking at
Microsoft is that these capabilities might
someday be a part of every computer's oper-

afi

%wabs Al implementation seems less
grand but no less helpful. It's using Al tech-
nology from iPhrase that can comprehend a
typed sentence. More than just looking for
key words, it can figure out what you really
mean, even JynunukesPellmg rustakes. So
you could type, “Which of these has the most
tevenue?” and get the answer you were look-
ing for. Based on the page you have up. it
would know what you mean by “these.” On
Schwab's Web site, www.schwab.com, this is
supposed to help users find information.

Beyond all the near-term uses of Al there’s
the nearly unfathomable stuff.

The trends that brought Al from the fail-
ures of the mid-1980s to breakthrough suc-
cess 15 years later will continue. Compm’ers
will get more powerful. Software will get
more clever. Al will creep closer roward hu-
man capabilities.

If you want a glimpse of where this is
heading, look inside MIT's A*'ab. A:orig the
dozens of projects there is Coy. The groject is
irying to give a robot humanlike behaviors,
one piece at a time. One part of Cog research
is focused on eye movement and detec-
tion. Another is to get Cog to reach out and
ﬁ'ab something it sees. Another involves

eannga rhythm and learning to repeat it on

A brain like a cat’s

In Belgium, Starlab is attempting to build
an artificial brain that can run a life-size cat. It
ut 75 million artificial neurons,
Web site Artificialbrains.com rts. it will
be able to walk and with a ball. It's sup-
posed to be finished in 2002

!.absauovermeglobeamwmlungonadv
vanced, brainlike AL That includes labs at
Ca:negle Mellon University, IBM and Honda
in Japan. “We're getting a better understand-
ing of human intelligence,” Kurzweil says.
“We're reverse-engineering the brain. We're a
lot further along than people think."

But can Al actually get close to human ca-
pability? Most scientists believe it’s only a
matter of time, Kurzweil says it could come
as early as 2020. IBM's Horn says it's more
like 2040 or 2050. AT&Ts Stone says his goal
is to buiki a robotic saccer team that can
challenge a professional hurnan soccer team
by 2050. He's serious,

In many ways, an artificial brain would be
better than a human brain. A human brain
learns slowly. Becoming fluent in French can
take years of study. But once one artificial
brain learns to speak French, the French-

software code could be copied and
instantly downloaded into any ather artificial
brain. A robot could learn Frénch in seconds.

A tougher question is whether artificial in-

could have emotions.

No one
knows.

And a tening question is whether Al
robots could get smarter than humans and
turn the tables on us. Kurzweil, technologist
Bill Joy and others have been saying that’s
possible. Horn isn't so sure. Though raw com-

puting power might surpass the brain, he
says, “that doesn't mean it will have any of
the characteristics of a human being, because
the software isn't there to do that.”

Faster computers focused programs solve early troubles with Al

I see smart robots: Hak
Artificial Inrelligence, whicl

Joel Osment stars in A.L:

Horvitz has a brighter outlook, which at least makes
the Al discussion more palatable. He says hurmnans are
better at gmdmg and managing com-
Il stay in control. “Most of us (in Al) be-
ieve ih:s wﬂl make the world a better place,” he says.

How Al could work

By Kevin Maney
USA TODAY

At Microsoft Research, scientist Eric Horvitz
has been worldng on artificial-intelligence soft-
ware that would let your PC help manage your
workload.

The experimental software can learn about
what re doing at any given moment and

isions about how to give you incoming
mformanon or messages. How it does that:

» The Al program scans the sender and text of
all incoming e-mail and gives each one a score,
from high priority to low. An e-mail from some-
one new concerning lunch next week would get a
low score. An e-mail from your boss containing
words such as "due today” and “fired” would get
a high score.

*» It would track your keyboard and mouse
use, learning that how much you're typing could
mean you're busy on deadline, so you don’t want
to get any incoming messages.

» It watches your calendar and contacts. If
you're in a meeting across town with a client,
your PC would forward high priority messages to
your cellphone.

» A video camera on the PC would track your
movements. If you're staring ar the screen, it
might mean you're thinking and shouldn't be dis-
turbed.

» If you haven't moved in a long time, it might
deduce that you're sleeping.

» Audio sensors would know whether you're
talking on the phone or whether several people
are in the room tal

> The program could build a database about
what e-mail you read and respond to and what
you delete, learning what's important to you.

Using all that information, the Al program
would screen incoming messages and make deci-
sions about which ones to send you at what
times.

“A lot of goodness will come of it.”
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