lachines break the

language barrier

As overseas trade expands, computers quickly translate reams of technical information

Newton, MA—Human translators,
adept at interpreting the nuances of lit-
erary writing, often founder when faced
with scientific definitions. So it should
be no surprise that machines are trans-
lating more and more routine engineer-
ing and business information.

Already, software packages for PCs,
minicomputers, and microcomputers
efficiently translate product manuals,
patent data, brochures, and manufac-
turing instructions. A few instant audio-

“-audio devices have emerged for sim-

e conversion translation.

The next 10 to 15 years, however,
promise a much wider role for machines
in everyday, worldwide interpretation.
The European Economic Commission
estimates the machine translation mar-
ket has the potential now for $10 billion
in business, with a {0% annual growth

rate. The product of everyone’s dreams:
a hand-held computer that instantly
translates conversations or elaborate
writing with 100% accuracy.
Can computers meet the task?
Skeptics insist that machines will
never match the performance of hu-
mans—especially when you consider
there are 72 major languages and more
than 1000 dialects. Not only are there
many thousands of word-for-word defi-
nitions to match, there are fundamen-
tally different ways to present ideas.
For example, the gulf between Eng-
lish and Japanese—as separate as lan-
guages can get, yet among the most prof-
itable to bridge—pits the word against
the kanji. These ideographic characters
stand for anything from a word to an
idea. There are 2000 of them, many
with only subtle distinctions.
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Carnegie-Mellon's .complex machine translation process converts human-concepts
to knowledge-based computer structures to avoid mismatched words.

[N

22/Design News/3-27-89

Adding to the complexity, many lan-
guages use tradition, context, or inflec-
tion to distinguish between seemingly
identical statements. An infamous ma-
chine translation error demonstrates the
difficulty. When asked to translate the
adage “Out of sight, out of mind,” from
English to Russian and back again, an
early machine translation program pro-
duced: “Invisible insanity.”
intermediary language used

Currently, two forms of machine
translation exist, but only one can avoid
these kinds of potentially disastrous
mistakes. In one method, text is re-
placed word for word from one language
to the next, with some errors. The other
more accurate method replaces entire
concepts with similar concepts in an-
other language by using an intermediary
mathematical language of ideas.

Rather than depend on memory
banks to substitute one word with a syn-
onymous version from a second lan-
guage—an elaborate search-and-replace
routine—the intermediary language at-
taches mathematical representations to
whole concepts or thoughts. This way,
computers can almost “understand”
what's intended. As a result, the pro-
gram chooses words or svmbols that
best communicate the original concept
or thought structure,

Once a document is entered into the
computer, for example, the process re-
duces the original language to the
mathematical forms and creates an in-
termediary language of concepts. This
middle step is based on artificial intelli-
gence and parallel processing research.
From there, the information can be
processed back into sentences or sym-
bols of the target language. The two-step
process requires more computational
power, but the results are impressive.
Schematic of thought

An intermediary language called In-
terlingua has been developed by re-
searchers at Carnegie-Mellon Univer-
sity, Pittsburgh. So far, the technique
has laid the foundation for an accurate
machine translator for Japanese to Eng-
lish, and vice versa.

“Interlingua is to language what a
blueprint or schematic is to a circuit,”
explains Jaime Carbonell, director of
the Center of Machine Translation at
Carnegie-Mellon. “It’s more important
to have the schematic representation of




Deskiop speech recognition and voice gen-
eration translation could be reduced to
a hand-held, yet highly accurate, inter-
preter in 10 years.

Speech-to-speech translation research by
Carnegie-Mellon 'séHidéto: Tomabes,
and Margaret Zabludowskl (right) helps
make interpretation almost instant.

the circuit than a photograph when you
try to duplicate it on another job.”

Logos Corp., Dedham. MA, has com-
mercialized the intermediary language
method. Using what it calls Semanto-
Syntactic Abstraction Language. the
firm has developed software packages
for several lanpuage sets, mostly Euro-
pean, which use Unix to run on IBM
and Wang computers. Logos programs,
which cost between $5000 and $8000
a month to lease, can be tailored to spe-
cific industries by using special glossa-
ries and subroutines.

Logos’s biggest customer is the U.S.
Department of Defense. but the major-
ity of its clients are large, high-technol-
ogy companies—Hewlett-Packard,
Wang. 1BM—Ilooking to branch into
foreign markets. Some firms prefer ma-
chine translation for security reasons.
since trade secrets can be leaked when
outside translation firms are used.

Like Logos, Worldwide Communica-
tions, Chicago. has marketed machine
translation. It offers two packages: Mac-
roCat, which runs on eight pairs of lan-
guages on minicomputers, and Micro-
Cat, which operates on seven language
pairs on microcomputers. Both svstems
use the word-for-word method of trans-
lation, and are used primarily by manu-
facturers for long instruction texis.

Advanced Products and Technolo-
gies, Redmond, WA, plans to sell a
handheld, electronic interpreter for
European languages this vear. The
$2000 product does not use Interlingua
and is limited to small talk. Travelers
and businessmen in foreign countries,
as well as some hospitals with foreign-
speaking patients, are targets for sales.

Generation two: voice recognition

Voice activation has also sparked re-
search at such firms as Digital Equip-
ment Corp., GTE, and Wang, as well
as the National Institute of Standards
and Technology (NIST). Working with
the Defense Advanced Research Pro-
jects Agency, NIST researchers are
developing improved algorithms and
software for phonetically based recogni-
tion of speech as well as ways to meas-
ure the performance of automatic
speech recognizers.

Some of the biggest names in Japa-
nese industry—Fujitsu and Matsushita
among them-—are investing heavily in
their own machine translation technol-
ogy. Indeed, the machine translation re-
search at Carnegie-Mellon is funded in
large part by these companies.

Matsushita of Osaka, parent to
Panasonic, Technics, and Quasar, has
developed a Japanese-to-English inter-
pretation system on a 32-bit worksta-
tion that can audibly recognize speech
from any speaker. Previously, high-
speed speech interpretation was possi-
ble only with a mainframe computer us-
ing a single “‘pre-registered” voice.

Fujitsu Ltd., Tokyo, has also devel-
oped a voice-activated machine transla-
tor for PCs based on the firm’s ATLAS
translation method. Similar to Interlin-
gua, it can only go from Japanese to
English. However, Fujitsu bas had suc-
cess with a Japanese-to-Korean ma-
chine translator that circumvents the in-
termediate language, thanks to the simi-
larity between Japanese and Korean.
Markets demand 100% accuracy

Logos claims its programs are the
most advanced on the open market. Us-

ing a fruman editor to screen out ambi-
guities. reduce language to direct sen-
tences. and eliminate confusing terms.
its programs can attain 90% accuracy.
says Jon Cave, marketing director.

“The best measure of accuracy is how
much productivity improvement you
gain,” says Cave to his critics. “*Our cus-
tomers are accustomed to two to three
times more productivity than human
transiators.”

For many, that’s still not good
enough. ‘“Machines don’t do a suffi-
ciently good job,” says Dennis Hen-
nessy of American Translators Interna-
tionat. Stanford, CA. *Strictly technical
stuff comes out okay, but verbiage
comes out wooden. The further away
you g21 from the technical. the worse
it gets.” /

In the future, however. transls
firms may become the machine transia-
tion inxdustry’s best customers. “The op-
timal use of the machine translation
prodest will be for a translation serv-
ice,”” predicts Robert Sprung, president
of Havrvard Translations, Boston.

Sprang believes that machines are ap-
propriate for a limited number of large-
batch translation jobs, and that their
curremtly limited role may soon
broaden. He is also confident that ma-
chines will not put him out of business.

“There will never be a perfect transla-
tion smachine,” he insists. “You're al-
ways soing to need a sophisticated edi-
tor, amxd that will make the role of edit-
ing af the more important.” 3

—-Dana Gardner, Associate Editor
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