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MLTS

Multi-Lingual Translation System

From its inception, the CIMOS
company pursued two lines of business:
conventional translation services and
design of a multilingual software. The
translation process was carried out
manually by skilled human translators
trained on computer tools. The software
developed by engineers with a strong
linguistic background.

Over the year, our clients have
submitted substantial documents to our
translators such as technical manuals. In
response to the growing demand, we
decided to automate the translation
process for our own needs and then for
those of our customers. We created the
department  of  "computer-assisted

translation" with the hope of assisting
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better the translators. Its objective was to
evolve the manual translation process
toward a system of automated translation
that could be marketed as a stand-alone
product to our customers.

The MLTS software (Multi-Lingual
Translation System) created in this
department incorporates the lexical
sources saved for more than 15 years of
conventional translation services. MLTS
is both a tool to help the translation
process and an automated translation
software with in an impressive level of

performance on its own.

DESCRIPTION

MLTS was developed by a team of

experienced linguists and software
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engineers. It is an automated translation
software conceived to help translators but
not to replace them. It is capable of
providing quickly the rough draft of an
understandable and acceptable
translation.

MLTS translates texts in a specific
subject area (business, finance, computer
science...) by  using  customized
dictionaries.

The MLTS software operates on 5
different levels :

" translation memory

* morphological analysis
* syntactic analysis

* semantic analysis

* transfer.

MLTS combines the advantages of
translation memory and of the "approach
by transfer". it is based on semantic units

and on an internal representation of

languages concepts.
TRANSLATION MEMORY

The software starts by looking in the
memory for an identical sentence to the
one found in the text. It uses alignments
techniques or similar approximation such

as fuzzy matching. If the matching ratios

is 100 %, there is an equality between two
chains of characters. If the ratio is smaller,
it is a sentence with subtle differences
(declensions of nouns, pronouns, and
adjectives, as well as verbal flexures).

The translation memory can suggest
close correspondences (fuzzy matching).
The software can carry out replacements
of invariable parts (numbers, proper
nouns) or variable parts with declensions.

The output of automated translation
software can be viewed as o potential
collection of initial translation memories.
But this approach rapidly causes a
saturation of the translation memory and
increases research time.

Thus, we created new methods of
arranging, matching, and compressing.
For example, ‘"give something to
somebody". The new approach should
recognize and intelligently generate
adequate replacements according to the

context.
* The woman bought a green dress.

el sl pd e a .
* The man bought a red suitcase.

#laa i dyiin a5 A w
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The words "the woman" and "the
man" are of the same category, the same
goes for " a green dress" and "a red
suitcase". Therefore, at the level of
translation memory, these two sentences
should be equivalent so only one from is

saved.

MORPHOLOGICAL ANALYSIS

MLTS analyzes each word of the
sentence in order to deduce grammatical
characteristics (flexure, gender, number,
person..)

It canonizes a word to its simplest
form during a phase called
"lemmatization". In other words:

- Nouns are brought back to
their singular form

— Verbs to the infinitive form

- Adjectives to masculine
singular

- Idioms to the infinitive form
with pronouns in the 3rd
person.

As a result, the software searches for
the longest chain of words by comparing

it to the elements saved in a collection of

dictionaries :

— The general dictionary contains
the usual words and locutions,

- The dictionary of idioms
consists of expressions and
locutions,

— The user dictionary consists of
terms added or inserted by the
user.

Each element of the sentence
belongs to a linguistic category. This can
be simple words, compound words or
idiomatic expressions.

Sometimes, a given word has 2 or 3
potential translations falling into different
categories. This typé of ambiguity is
frequent and additional procedures have
to be set up to bypass this ambiguity.

For example :

= Samia put on her hat and left the

room.
2l &5 e Lgadh Auals o

"left" can be : adjective, adverb,

nom, verb

s  Readers must confirm the information

contained with other sources.
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"contained" can be : adjective, verb.

SYNTACTIC ANALYSIS

MLTS analyzes the structure of the
sentence in order to recognize the
grammatical categories of its constituents.
Then the software verifies if the obtained
structure conforms to the well-defined
rules of syntax

MLTS analyzes each group of
elements in the sentence to recognize the
different constituents : verbal group,
nominal group, and prepositional group.
It identifies the different syntagms and
builds the semantic links among the
different constituents.

The syntactic analysis is generated
(or generates) from the elements tagged
with  corresponding category and
grouped in nominal group (NG), verbal
group (VG), prepositional group -PG),
etc... The determination of the subject
group is a delicate problem and the

software performs several iterations to

solve it.

An additional problem to resolve is

the notion of ‘“heritage" between

sentences. That is to say, the relationship

among the word in different sentences.

For example, the pronouns must agree in

number and gender with their

antecedents (nouns that they replace in
the adjacent sentences).

~ The Nile is a very long river, indeed it
is one of the longest river in the
world. It is longer than the Amazon.

Ll e Jall ) G oi3a il e J

ISR P
"It" refers to the Nile. It is inherited
from the preceding sentence.

— Arab universities graduate a large
number of students each year. Some
of these go to Europe or America to
obtain advanced degrees.

US GOl (yat a8 Ll Ly el ilaalall 735
saniall LY g o Ll ) eV 38 an cady i
Mo cialgd e | hasd 1) s

"these" refers to students. It is

inherited from the preceding sentence.

SEMANTIC ANALYSIS

A sentence is an assembly of words

expressing a complete thought.
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It is composed of one or several
clauses. A clause may be principal,
independent, relative, coordinate, or
subordinate, and is always governed by a
verb.

The software determines the nature
and the grammatical function of each
element in the sentence, in addition to the
function of the clauses that compose it.

The syntactic functions are
reorganized according to their semantic
role : predicate, arguments, and
modifiers.

Often for a given word there are
different synonyms which need to be
sorted according to the context.

For example :

—~ We reached the village before
darkness came on
D Uag of Ji L Y Ulas
Come on = (a3 o s
— The rose is coming on well

‘.\;_\.333.)‘,“ Calusd

Comeon= cwaigia

TRANSFER

The transfer phase consists of two
tasks : lexical transfer and structural

transfer. Each sentence is represented by

a tree which is diagrammed into the
target language. The latter is particularly
important in Arabic where the placement
of the verb is before the subject at the
beginning of the sentence. The
progressive form of the English verb is
either translated by an action noun
(gerund) or by an incomplete verb.

- Heis studying.

W
~ We are leaving tomorrow.

lae oy silse i
GENERATION

The generation phase is a mirrored
phase of the analysis phase. The
operations of the morphological, syntactic
and semantic analysis are performed in
reverse order. The syntactic structure of
each sentence of the source text is
represented by a tree.

For each tree in the source language,
a corresponding tree is built in the target .
language. Then, the syntactic and
grammatical transfer is run in parallel.
The difference between the two sentences
is retained

At the same time, the software

grammatical agreements

creates

(declensions of word) and verb
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conjugations (flexures). This is the phase

of morphelogical generation.
CONCLUSION

MLTS functions in batch mode or
on-line.

* Batch mode : the resulting text is saved
in a separate file from the source file

* On-line : the source text is translated
sentence by sentence and the resulting
text is displayed in a separate
windows called Target Text, placed
next to or below the Source Text
window.

The unknown words are listed in a
separate file which allows the user to
enter them in the user dictionary.

The MLTS software works at about
20,000 words per hour and provides an
understandable translation with great
precision.

In the area of linguistic translation,
the obtained results in a given stage are
often far from being perfect (100% success
does not exist) but they are
understandable and acceptable. Even if
they require improvements.

The chosen analyzer of English

allows the creation of an automated

translation software which offers a first
draft translation warranting a post-
edition phase.

Some questions raised at the
svntactic and semantic level still remain
to be resolved. In order to make up for
these inconveniences, specifications for a
new approach have recently been
conceptualized and they will soon be
implemented.

Some questions raised at the
syntactic and semantic level still remain
to be resolved. In order to make up for
these inconveniences , specifications for a
new approach have recently been
conceptualized and they will soon be
implemented.

We are making a special effort on
the development of dictionaries :

* General dictionary (to have up to

100,000 entries)

» Specific dictionaries (Computer
Science, Medicine, Finance,
Business, Aviation,...)

* Dictionary of idiomatic

expressions (to have up 10,000

entries).
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MLTS OVERVIEW

INPUT TEXT
TRANSLATION MEMORY

Ist step

INPUT TEXT
(SOURCE LANGUAGE)
MORPHOLOGICAL ANALYSIS
SYNTACTIC ANALYSIS
SEMANTIC ANALYSIS
TRANSFER
SEMANTIC GENERATION
SYNTACTIC GENERATION
MORPHOLOGICAL GENERATION
OUTPUT TEXT
(TRAGET LANGUAGE)

SISATVNV

20d step

SISHHINAS

SAMPLES OF TRANSLATION FROM
ARABIC TO ENGLISH USING "MLTS" SOFTWARE

About the manuscripts

And the savants and the historians agree on
that the history at the Moslems arose in the laptop
of talk science, and the chest of Islam and till the
third century of migration the science of talk and
the science of historiography were merged, and
the worker by them were named a speaker or a
reporter, in other words a historian.

Wherefore many researchers consider that the
science of historiography at the Arabs are really
one of talk science branches.

The manuscript which was found in a small
size and written by a beautiful naskhi calligraphy.
The copyist emploies the red ink for the writing of
headings and the black ink for the main part. And
some possessions come under the heading from
her " from books of the poor to the Most High
God's mercy Ahmed ben Abraham ben Khalikan®
and the manuscript includes sixty piece of papers
the piece of paper number 20 was lost in her and
some damage had caught up with it which did
not impress his reading and his verification.

Slbghadl Jgo
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SAMPLE OF TRANSLATION FROM

ENGLISH TO ARABIC USING "MLTS" SOFTWARE

He traveled to Dubai, then returned to Bahrain,

Ot Jfale g3 ¢ g0 1 BL

The newspapers announced the result of the election.

BB Dl Cisall cule

This program is not suitable for children.

UL Ll ol 13

Those women are skilled tailoresses.

woidpale @lblis el :l'JJi

The government issues the official statistics at the
beginning of the month.

2l gl § e 1 lilas Y1 RopSodl yaas

The national troupe will present a program of folk dance

S8 pnd od ) all g Zibyll T

tomorrow.

Is your brother in the house? Taanl § Ussi fa @
How many cows are there in the field? fdl § Jlai i s @
T'happened to be in London at the time. 2Byt 3 oald § 08T of Gg il eels 5 m
It is going to be hotter. ol 45 ) @
It is now universally accepted that fresh water resources |  wiwi <Ui lye of Jold U< Jgite 31 45| @
are limited. $39ane
He is grateful to me for helping him. Waslad g88, W

The statement that he was going to resign surprised

everyone,

et b i 05 6L ol o

Readers are encouraged to confirm the information
contained herein with other sources.

ol 120§ gl loglalt ST ol sy

Syl jolan
Is the book usefu} ? Sagio OGS Ja ®
Is there any mail for me? 8 i Uia Ja @
Did you sell your car? 0Bk cany o ®

Whose book was she reading?

§i,5 ol g S

How long did you stay in Paris?

Somply § =dSs s g

Have another cup of tea?

(Sl g J:-T Lis X5

She put her dress on yesterday.

ol gl i o

She get her dress today.

19 Ll Lo o g
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