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controversy. While there’s general agreement
that words and sounds are simple enough to
be copied and memorised, many linguists, not
just those who side with Chomsky, believe
that grammar is

just too complex and messy
and that the basic rules must be innate. Stesls
disagrees. His latest experiments show that by
watching and describing things happening,
and so guessing what the descriptions mean,
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grammar in English is largelv done with word
order—so “dog bites man” has a totally
different meaning from

Other

“man bites dog”
languages use word endings or
additional words, known as case markers.

In trving to solve such ambiguities, Steels’s
robots have the ability to invent their own
rules. “Push red wa blue ko” was a construc-
tion used to communicate that “someone
pushes a red object against a blue object”. By
seeing the same action as the speaker, the
listener can work out what role the unknown
words “wa” and “ko” are plaving. Because
the robots are programmed to be economi-

cal with
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weral rules for using these sorts of
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This has convinced him that language is
constantly evolving—not just the words we
use but also, over time, the whole tule basis
upon which our unique form of communi-
cation is constructed. “Chomsky has a static
view of language,” says Steels. Chomsky
insists that some fundamental rules of gram-
mar are common to all languages, because
they are in some sense hard-wired into our
brains. Steels just doesn’t buy that.

But if he's hoping to convince supporters of
an innate language ability to think again, he'’s
in for a tough time. “Given what we know
about real human languages, and the way
real human children acquire them, only
hvpotheses that attribute some innate

tion for language to children can
account for the data,” savs Steven Pinker from
MIT, He also points out that genes linked with
language are now being discovered. One

al

udy, for example, showed that identical
twins have greater similarities in some of their
grammatical habits than ordinary siblings
Or fraternal twins. Another revealed a gene
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linked to a specific language defect (Namure,

vol 413, p 463). "It

incoherent 0 say that
there are no genetic factors, because evolu-
tion, by definition, is a change in genetic

e," says Pinker

fornia at San Diego points out that Steels's
work might not rule out the statistical
ing ideas at all. He might be exactly right

about how language evolved in the first
place, says Elman. But that doesn’'t mean
that children don’t then learn language by
induc

ion and example. The two ideas are
not mutually exclusive.

But so far, the grammar skills of Steels’s
robots are not sufficiently human-like and
the conditions not realistic enough to say he's
found the roots of language. And though he
acknowledges that simulations like his will
never be able to prove how language came
about, only to test under what conditions it
can, Steels is already addressing the problems
of realism. In the first experirment
were programmed with basic speech sounds,
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computers a realistic virtual human vocal
tract, and a virtual ear, they dey
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And instead of playing games where the
interaction follows a strict paitern, Pierre-
Yves Qudeyer, a colleague of Steels, has
developed a system of emotions, to give the
robots a desire to seek out interactions and
a sense of "tu

filment” after communicating
successfully. It's much more realistic than
the ritualised

games. “Here they are truly
autonomous,” says Oudeyer. The emotion-
led garnes are interactions rather like mother
and baby, learning how to engage each
other’s attention, create sounds, imitate and
reinforce successful copying. It makes them
chatter and babble almost continuously.

But perhaps the only real proof will come
when all the pieces of the language-svolu-
tion puzzle have been put together, to
see whether it's possible to simulate the
whole process, progressing through a
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language, then a lexicon, and finally
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