At Issue:

Will researchers deve
gence in the foreseeable future?
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e field of amtificial intelligence began with effons o
capture the surface kiyers of conscious human thought.

It produce 4 prog. ms that play chess, prove theorems

X

or solve other individual, narrow inccliectual problems, bt
this “top-down” route has yet © produce anything sesembling
overall human imelligene  Meanwhile the related flekd of
robotics produ < with behavioe something like that

“hottamap” rodte seems 10 be

ly paralleling the cvohation of ruturd

sout 10 million tmes as fas. Ty, the

ve comirol systems comparable to the

s 0 the earliest veniebrates, like tiny fish. Early

pemied powerfid only because they were applhicd

10 tasks, ke arthmetic, that humans do enommously ineffi-

ciently, On the other hand, our evalving ancestons lived or

died by their physical and social interactions, and we inbent
efficient equipmen for those funcions. Computers

are far from those strengihs, but are gaining so fast they

should match us, even there, in less than 50 vears

Comparng modest assemblies of neurons, like the
vertebente retirgt, oc control gangdn, in insects and other
invenebrates with efficient competer programs that provide
approximately the same functions for robots suggests that the
work of a thousand neurons can be makched by a wdl-
written program running 3 1 milbon Mstuctions per sex ol
(1 MIPS). High-end personal computers today afford a merely
insectlike S00 MIPS, but the power & doubling each year, At
that pace, home computers will be powerful cnough 1o host
humanlike melligence m just o few decades,

Robat perception and navigation have advanced this
decade 10 where tescarch robaots are now cruising hallways
and roads autonomously for hours at & time. T think we ane
the threshokd of an evolution of mass-marketed robots, that,
in coming docades, may go somethmg as follows: Spec kel
autoncmous utility robots will soon be among us, cleaning

ing and eventually pedorming other manual 1asks,
They will be followed by a fiet peneration of universal
robots, with mental power comparable 10 4 small lizand, able
10 host programs for many different physical applications. A
second gencrstion. with o mind like a semall mouse, will
adapt to specific sauations by conditioned Jeamang. A thind
somewhat like 2 monkey. will model the physical and social
world, so that # can mentally rehearse s tasks, invent noew
vasiations, observe and imitate others and explain s actons
in physical and socal werms.

A fourth, humanlike gencration will add abstract
reasoning and generalization o the repert dirc. Then the
real fun begins

following a path
imelligence, b

smanest robots

lop a computer that duplicates human intelli-
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i n 1950, the Britsh mathematcian Alan Tuning devised

what has come 10 be known as the Turing Test foe

machme intelligence, based on o gdge < abiity or
inability to dustingussh between a compuier angd a person
in dizlog with the two. The Tusing Test is popularh
thought of as the Holy Griil of fescarch in artfical
inelligence. A compuder able 10 pass the Turdng Test s
essence what many think of when they think of “duplica-
ing human intelhgence with a computar,

1 have good news and bad news. The bad news is that
like the Holy Grail of Arthurian legend, the Turing Test
will, 1 expect, remain beyond our grasp for quae & whike
undoubtedly not achievable dusing our lifetimes. Phuloso-
phers like John Scarde and Huben Dreyfus fof the Univer
sity of California at Berkeley] thnk that a machine passng
the test is anpossible, although 1 am agnostic on this point.
Various Al luminanies and media pundits have been
predicting the imminent arrival of intelligent machmes,
from “just around the corner” 10 “just a few decades” for
many yeirs now, at least since the 19508 Like prognostica-
tons of the end of the world, s the predicted dates pass.
the predicions become necessarly more inaccurate. The
problem of how intelligence works wnxd how it can be
duplicated anificially & tremendously difficult. Denying this
fact is simple hubris, The issue is not one of msulficient
computer power. even if we had computers faster by
orders of magniude (which we undoubtedly wilh, we
would need o know how 1o make use of the resources 1o
duplicate human intelligence or allow compuiers 1o learn it
on their own

The good news & that like the Holy Grail, the goal wsel!
is less fmportant than the quest. Indecd, many if not most
Al rescarchers view the Turing Test as an exceedingly poor
goal for current research in the field. The study of Al by
engaging some of the brightess minds In compaRter sownce
on arguably the hardest problems in the field, can clamm
credit for tme-sharing computers, windowed interfaces,
computer dictation, medical dEgNostc systems financeal-
inchustry mechamzanon and Deep Blue. The echnologies
on which these systems were based were not developed
by reseaschers wving directly 1o build anifically mtelligens
Turing-test passers, but through myriad astacks on vaned
problems in understanding particular types of knowledge
reasoning, bearning and intelligent hehavios

It m\purum Nnot 10 ZIuRe progress m Al on progress
in passing the Turing Test. One can and we do, have
tremendous progress in the former, both in theory and in
practice, without approaching the Grail aself
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