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Abstract dictionaries until now are: not labelled, incompletr very
specific to an application or a particular lingigstnodel

Within the framework of our research, which corssist [5]-

of the integration of the Arab language in platform  To be reliable, Arabic CALL applications need ausb
MIRTO (Interactive Multi-trainings by Research oexts ~ morphological analyzer, i.e. able to give at leattg for a
and the Oral examination), we need a reliable amaty =~ Word which belongs to the language, whose core is a
and by consequence an electronic dictionary whigh i complete dictionary (which contains all the wordstie
tagged and complete. For this purpose, we began theArab language and their corresponding tags). A detep
realization of a dictionary, generated and tagged diCtionary of Arabic contains thousands of the veprahd
automatically, having as starting point the Arapteand  for implementing it manually we would need a lottiofie.
by using the patterns and their meanings. The fask This explains the automatic need for treatmente@sfly
consists on tagging these roots, which pushed sy because most of the Arabic lexicoman be easily
out a tag-maker for the Arab roots. We will present derivable. For this purpose, we began the generatia

initially the architecture of our tool and afterwds its ~ automatically tagged dictionary, starting from theab
didactic utility. roots and by using their patterns and their meaniwhile

having as basis the conditions of morphemic strecaf

1. Introduction Arabic.

Working out CALL (Computer Assisted Language 2-Arab electronicdictionary
Learning) exercises by using NLP (Natural Language
Processing) technologies is realizable, and iresady the The majority of the verbs and the nouns are the
case for platform MIRTO [1] for some languages like combinations of a rodt(generally with three radical
French and the English for whom the results refatim ~ consonants [6]) and of a pattérn
grammatical tagging run up against the 95% bar of A word family can thus be generated automaticafly o
recognition rate [2], but it is not the case foe thrab  the same semantic concept starting from only orw ro
which is considered as a language difficult to omint Using various patterns, moreover even the Arabsroah
automatically [3] [4]. be generated automatically [7].

The morphological analyzer represents the baséeof t ~ With electronic dictionary, we can easily determthe
NLP applications, especially in the field of thadeing of ~ roots of the words, Thereafter these roots canseel to
the languages because in this kind of applicatitns,  help the learners of Arabic to know the synonyms te
Output cannot be wrong: the app“cation can noem“ts meaningS of words. Because in order to find a d&fm
user an approximate result. For this reason we need! @ synonym of an Arab word ,and in the absenca of
analyzer with a very high level of reliability, i.ehich
gives answers fast and correctly, things which dibexist
at the moment for the Arab language. The inexistesfc )
tagged complete dictionary is one of causes offtlilisre Qouns and particles. :

T : The whole of two, three or four consonants whiepresent a
In fact, the dictionary represents the knowledgeebaf \ e defined concept. Example: KTB—= & to write.

the analyzer, so if it contains gaps, the analysis 3 A specific model that represents in a diagramed wa
defective. However, all the existing Arab electwni language structure or verbal behavior of the spsake

1 The Arab lexicon contains three categories of sunierbs,



human help, the learners of Arabic will use the grap
dictionary of synonyms (ordered alphabetically lopts
for the derivable words) to face the incomprehdasib
texts [8]. To identify a word in the dictionary waust
known its root, which is not obvious for a persohow
learns Arabic.

The goal of our work is to have a complete dictigna
composed of several modules:
-tagging of roots,
-derivation and tagging of the names,
-derivation and tagging of the verbs,
-conjugation and tagging of the conjugated verbs

In this article, we are focusing on the taggingradts
part which is very important, because this partl wil
determine the nature of root through the tag, agd b
consequence the type of the anomaly which will lead
the specific derivation procedure. Some roots chineo
employed with the whole defined designs in the legg
because they are not compatible with their anomalifis
is why a false tagging of a root gives a false getien
and a false tagging of the family of derived wofosm
this root.

3. Tagging of roots

The great part of the Arab lexicon is structureduad

We signal that we have used a more detailed
representation, to give more information on thetsand
by consequence we obtained 28 labels which willided
for tagging.
Example: root (AKALA J<i <>to eat) will have the tag
“three letter root Sahih Mahmouz”, root (BAKAYA—
<~to cry) will have the tag “three letter root Mouéta
Nakes”

4, Realization

For the automatic tagging of these roots, we haes @
neural network (NN), which is a calculation modéiose
design is very schematically inspired by the openaof
real neurons (human or not). NN usedcomputer are
part of the artificial intelligence, which showeds i
relevance in several disciplines of data-proces$ieig
like the visual recognition, filtering of the sowmand
robotics in general. They were frequently used as
classifiers, e.g. for the identification of anoreali

Neural classification rests on the use of a disicdtng
network which makes it possible to take into act¢alh
the information of each class in order to be alde t
separate the inputs. There are several categofid¢iseo
neural networks, among which we are interestedhen t
multi-layer perception architecture.

A multi-layer perception is a network with static

the three letters roots (we use notation C1C2C3 forarchitecture, all the neurons of a layer being ected to

designating the three letters of the root). Thetemi Arab
uses a different notation from the currently oneduis
Europe: in fact the model of a root presents itggifiJ—4
fa (F), ayn (°), lam (L): three consonants whicimstgute
a real root of the language, expressing the ideaatt,
make”.

each one of the preceding layer and having a tiansi
course between the entry and the exit known as of
“hidden”. The method of the discriminating netwdhus
rests on the use of a single network of neuronmgias
output the class of membership (in our case thedbgn
unknown root in entry.

According to consonants which compose the roots, we Among the advantages that can be presented by the

distinguish two classes of roothealthyandsick

1. Healthy roots or “sahifrf~—<=)" : They don’t contain
any of the sick letters alif)( waw () and yaa &). They
are divided in three sub-classes:
-“Moudhaaf elaaq)” [r3sl]
doubling of a letter.

-“Mahmouz (s<¢9” [r3s2] : which contains in its letters,
the letter hamza.

-“Salem ()" [r3s3] : which does not contain doubly
or hamza on her letters.

2. Sick roots or “Mouatallif—=<)" : They contain one or
two sick letters. They are divided in five sub-sles
-“Mithal (J-s)" [rBm1] : its first letter is sick.

-“Ajouaf (<saf)” [r3m2] : its second letter is sick.
-“Nakes (=8)" [rBm3] : its third letter is sick.

-‘Lafif Mafrouk (&so—ie<a—dl)” [r3m4] : its first and
third letters are sick.

-“Lafif Makroun (0s—8« <a—dl )" [r3m5] : its second and
third letters are sick.

which contains the

neural networks in this field can present, thera certain
simplicity of implementation, and certainly an easy
parallelization. Indeed, the computing time necgssa

do the identification is related only to the conxitg of

the neural network. But even with many cells on the
hidden layer, the propagation of the entry towdhasexit

is done in a quasi-instantaneous way (in ms). Tie &f
the stored data is also strongly reduced, sinca¢hgork

(a few KB) replaces any need for a database.

This mechanism is ideal to carry out the automatic
tagging of the thousands of roots with a phenomenal
speed, thanks to the procedure of training. Taggsng
composed of two phases:

1. The training:the fact of memorizing in a dense form
the examples. In our case the base of trainingaimst
approximately hundred examples, each one repiiagemt
well defined particular tag of one of the subclasskthe
roots. The training is made during the creationttud
program, reason why the user (who is not judicioeisig
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computer programming specialist) can use the softwa Arab text. This analyzer will be used in Arabic QAL
directly. We used the same method of training usef9] applications, reason why it must have a great degfe
which is a supervised method. reliability.

2. Generalization:the fact of being able, thanks to the  The next stage of our work consists in automatcall
learned examples, to treat distinct examples, warehnot generating of the other parties of the completéatiary,
met yet, but similar. In our case the network iseaio witch will be the knowledge base of our analyzer.
identify any three letter roots and to give it aghe tag (to

test the application we applied it to the 3822 e¢hietter 7. References
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