[Terminologie et Traduction, no.2, 1985]

MT WITH SYSTRAN AT KARLSRUHE NUCLEAR RESEARCH CENTER
1. Introduction

For many years the Fast Breeder. Project (PSB) of the Karlsruhe
Nuclear Research Center (KfK) has enjoyed a close cooperation with
France concerning the development of fast breeder reactors, and con-
sequently its scientists receive many French reports. To ease the
transmission of information, in 1979 PSB started to investigate
whether machine translation could be used here. There is now a small
development project, with a staff of three people, cooperating with
the European Commission. KfK has received the Systran programme for
translation from French into English from Luxembourg in exchange for
feedback of technical vocabulary and general suggestions for improv-
ement of the programme.

2. Objective

Our aim 1is to demonstrate that fully automatic translation can be
used in the transmission of scientific information. This 1is a [lim-
ited goal and we have already received several positive responses
from wusers of Systran translations. Nevertheless, we have a number
of difficulties and we do not think that we have reached our goal
yet. Our restrictions and difficulties are listed in Figure 1.

In the first place we have limited the application of MT to in-
formative scientific texts

Secondly we are concentrating on French-English translations with
Systran

Thirdly we do not offer post-editing of the raw MT output to the
users.

Regardless of these restrictions we still have problems enough:

Input has been done manually so far, but we consider this too slow
and want to wuse an Optical Character Reader to make the printed
texts machine readable.

We have not yet vreached complete reliability of information trans-
fer, although wup till now we have entered about 10,000 technical
words from the nuclear field 1in the Systran dictionary and the
Commission in Luxembourg has improved the Systran programme appre-
ciably in recent years.

At present we leave 1t to the wusers to cope with the problem of
checking raw MT output. Preferably they should seek the assistance
of a colleague in their field who knows some French and English.

For our purpose the task of a translator is to 1improve the compu-
ter programme, and not to perform routine translations or post-
editing .
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3. Chances for MT

If machine translation i1s to be successful, one of the main
requirements is that it should be much faster than conventional
human translation. To provide 1insight into the speed of MT, the
times needed for the wvarious successive operations are listed in
Figure 2.

. Manual input can be done at a rate of 3-5 pages per hour

. Optical character reading by machine is much faster, but is not
free from errors.

. Correction of the input text might cost much more time; 10-20
pages/hour may be optimistic.

. Translation by the Systran programme is at 1,000 pages per hour

. Printing of the raw MT output is also very rapid

. Post-editing, on the contrary, is a tedious and difficult task.

It appears that human operations are by orders of magnitude slower
than machine operations. To obtain the full benefit of MT, it 1is
therefore mandatory to limit human work to a minimum.

4. Translation Quality

Evaluation of the quality of a translation 1is a very personal
matter. A true [linguist will appreciate a good style and is hurt if
his language 1s maltreated. A scientist can accept all Kkinds of
insuffiencies in style, both in respect of syntax and vocabulary, as
long as the content of the original text 1is reproduced understand-
ably in the other language.

This 1s our aim at Karlsruhe and this standard automatically leads
to a first semiquantitative criterion of translation quality: how
many sentences In a text sample are translated understandably. This
criterion can be differentiated somewhat further by distinguishing
between understandable, partly understandable, and incomprehensible
sentences. This kind of analysis of a text is quite crude, but it 1is
quantitative. Subsequent analyses of a text sample after updating of
the translation program will indicate whether and how much improve-
ment was achieved each time.

We have wused two typical French nuclear technology texts as samples
for statistical analysis. These texts were translated 5 times with
different updated versions of the Systran programme over the course
of 5 years. The comprehensibility of successive translations is
shown in the histogram of figure 3. The number of understandable
sentences 1s indicated by the lower blocks of the histogram. Init-
tally 75 to 80% of the translated sentences were understandable.
Now, in 1985, more than 95% are understandable. The dotted blocks
indicate partly understandable sentences. The remainder are incom-
prehensible . The number of incomprehensible sentences has fallen
from 6% 1in 1980 to 1% in 1985. This supports our belief that it is
possible to set up an MT service without post-editing.
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5. Implementation

Figure 4 shows how we intend to handle machine translation of
reports at Karlsruhe.

The French text will normally be received in the form of a photo-
copied typewritten document.

This document will be read page by page by an Optical Character
Reader.

The output of the OCR will be received by a Personal Computer and
its format converted into Systran 1input format. The text will be
scanned for spelling errors.

The information will then be transferred to our main frame IBM,
where the words occurring in the text will be compared with the
Systran dictionaries. If the text still contains mutilated words
due to reading errors of the OCR these will show up in the "Not
Found World Last" and can be corrected.

Then the corrected French text will be translated into English by
Systran and printed out, side by side, with the source text.
Transmission via data line to the user is possible.

Two pages of recently translated texts are added following the fig-
ures. The first sample 1is typical for the quality of raw MT output
which we have reached. The second page 1is a favourable example of
which we consider the translation to be good enough to be handed to
the user without post-editing.

FWA HABERMANN
Kernforschungszentrum
Karlsruhe



FIG1l: MTWITH SYSTRAN AT KARLSRUHE NUCLEAR CENTER

OBJECTIVE! FULLY AUTOMATIC MACHINE TRANSLATION

LIMITATIONS:

. INPUT: INFORMATIVE SCIENTIFIC TEXTS
PROBLEM: CONVERSION OF TYPEWRITTEN TEXTS IN

MACHINE READABLE FORM

NON-INTERACTIVE FRENCH-ENGLISH MT WITH SYSTRAN

. TRANSLATION:
PROBLEM: RELIABILITY OF TRANSLATED INFORMATION

. OUTPUT: WITHOUT POSTEDITING
PROBLEM: CHECK IF INFORMATION OF SOURCE TEXT

IS TRANSMITTED CORRECTLY

FIG 2. SPEED OF MT IMPLEMENTATION

PAGES/HOUR

INPUT . TYPIST 3-5

OCR 100

CORRECTION OF OCR 10-207
TRANSLATION

. SYSTRAN 1000
OUTPUT .LASER-PRINTER 500
POSTEDITING

. TRANSLATOR 2-5
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FIG, 3: COMPREHENSIBILITY OF SYSTRAN TRANSLATED TEXTS
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FLOW DIAGRAM OF MACHINE TRANSLATION
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« INPUT WITH OCR
+ TRANSLATEION BY SYSTRAN

. TYPEWRITTEN SCIENTIFIC REPORT

, OCR = OPTICAL CHARACTER READER

RECEIVE OCR OQUTPUT
CONVERT INTQ SYSTRAN INPUT FORMAT
STORE

SYSTRAN DICTIONARY LOOK UP
AND LISTING OF NOT FOUND WORDS

MANUAL INPUT CORRECTION AT TERMINAL
WITH HELP OF NOT FOUND-WORD LIST

FULL RUN OF SYSTRAN TRANSLATION PROGRAM

SIDE BY SIDE PRINT OF FRENCH SOURCE TEXT
AND ENGLISH TRANSLATED TEXT

TRANSMISSION VIA DATA LINE POSSIBLE
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