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Abstract

An Initial Islamic bilingual parallel corpus of Arabic and Sign language was developed in a previous
research we carried out at Al-Imam University, Saudi Arabia. This corpus is composed of Arabic texts
describing the basic Islamic topics such as prayer, pilgrimage, fasting, etc. in terms of elements and
“functioning”. In this paper, we present our work related to the refinement and enhancement of this
corpus and its structure; we present also a prototype of a teaching and learning environment that we
will continuously improve to reach a good educational support for deaf. This environment will be
powered by a hybrid (rule-based and statistical approaches) translation component combined with
avatar-based 3D animations, which are currently under development.
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1. Introduction

Sign Language is the natural mean of communication between deaf, almost as talking is for
healthy persons. To communicate with the community around them, deaf need an interpreter
to translate signs to equivalent words and vice versa. Two major problems emerge: the lack of
a permanent interpreter and the presence of a third person, which can be considered as violation
of their intimacy. Thus, there is a pressing need to find appropriate means to facilitate social
integration for deaf and make easy their communication with other communities around them.
Many techniques were built to assist blind, deaf and people who are partially or totally
paralyzed, as well as people who have difficulties with learning and understanding. In America
and many European countries, these techniques helped millions of disabled to acquire their
independence, reduce their need for other people, improve their education and release their
potential. However, the Arab deaf are still less served. Recently, some research works appeared
in the literature providing Arab deaf with tools and applications for both education and
communication purposes, but they are still very limited; See for instance Mohandes (2006),
(Jemni & Elghoul 2007), (Jemni & Elghoul 2008), Halawani (2008), Al Ameiri (2011).

In this context, we have initiated an ambitious project to help Arab deaf improving their access
to educational resources (with a focus on the Islamic subject) by progressively, building a
translation system from Arabic to Sign Language, creating 3D animations using Avatar
technologies, and finally developing an appropriate learning environment gathering all needed
components. The focus on Islamic topics was guided by three essential factors: 1) the fact that
educational programs in the Arab countries are heavily based on religious backgrounds, 2) the
centrality of learning and disseminating teachings of Islam to all segments of the society, 3)
the potential for expansion of the work, knowing that the lexicon and keywords for Islamic
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subjects are not just common to Arab only, but it could easily be expanded to all Muslims
around the world.

First stages of this project were devoted to the development of an initial Islamic bilingual
parallel corpus composed of Arabic texts covering the basic religious fields and their translation
into Sign Language to be used as infrastructure of the work (Elhadj et al. 2012a, 2012b, 2012c).
In this paper, we present our work related to the refinement and enhancement of this corpus
and its structure to be suitable for machine translation purposes.

2. Overview of the Initial Islamic Bilingual Parallel Corpus

Arabic Sign Language Resources, such as, linguistic structures, unified dictionaries, corpora,
and so on, are, unfortunately, still almost absent in many Arabic countries. It is obvious that
without these language resources the development of a well-founded ICT (Information and
Communication Technology) applications serving the deaf community is not possible. To
contribute in this regards, we initiated a work to develop a bilingual parallel corpus of Arabic
and Sign Language in the Islamic domain® (Elhadj & Zemirli, 2014); Arabic texts describing
the basic Islamic topics such as prayer, pilgrimage, fasting, etc. in terms of elements and
“functioning” were firstly collected, prepared, and then translated to Sign Language into two
ways: textual translation written by hearing interpreters, and visual translation directly recorded
from deaf signers (see table 1 and figure 1 below for an extract). An alignment between these
two translations was also performed (see figure 2 for an example).

Table 1: Example of the Textual Translation
4 2l Aaali(Arabic Sentence) L ol 4 LY Aaa 3 (Signe Sentence - translated)

This bilingual parallel corpus can be used to extract lexical/linguistic features, rules of
generation of sign sentences, transformational rules between Arabic and sign language, etc.; it
can also serve for statistical translation, and this is what we are trying to do in this work by
restructuring and refining the corpus (see section 3).

! This work was funded by a research grant from the Saudi Arabia NSTIP.
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Figure 1: Extracted from video-clips of the terms “prayer”, “mind”, “Islam”, “faith” (left to
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write) (only a part of each one is visible in these windows).
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Flgu re 2: Alignment of the signs “prayer” and “mind” from left to right (only a part of the

signs is visible in the window)

3. Refining and Restructuring the Aforementioned Corpus

In this current work, we worked out to refine and restructure the corpus to be in a suitable
format for machine translation purposes. We start analyzing the corpus to extract the list of
terms and their corresponding signs to construct dictionaries and their 3D animations. We have
to mention here two important properties of the Sign Language to be kept in mind:

a)

b)

The Sign Language is not a direct manual representation of the oral language of the
surrounding community; it has its own vocabulary and grammar that differ from the
spoken language. From this fact, different words might be signed the same way, which
means single sign for multiple words; this generally happens for words denoting a same
concept, as for example “Jsi” (eat) and “alak” (food). For this reason, we have tried to
collect for each word of our basic dictionary (previously extracted from our corpus) the
other words that are signed the same way; this is done with the help (and/or validation) of
the deaf group. Collecting and gathering these classes of words (we will call them
“homosigns”™) is extremely important for enlarging the dictionary and expanding itS
coverage without building new corpora and creating new 3D animations, which are hard
and time consuming. This process will continue wherever a new homosign is identified,
and thus continuously improving the dictionary. It is worth to mention that the coverage
of the dictionary (and sign animations) is important in order to minimize the concept of
finger spelling (i.e. segmenting a new word to its letters and then signing it using signs of
these letters, which are already stored in the dictionary) during the translation process.
The Sign Language considers in general the basic forms of words (usually stem) and not
their derivatives. From this fact, morphological variations of the same word are in most
cases signed in a similar manner. Here, we have also tried to collect and group
morphological variations for each word-stem of our basic dictionary (previously extracted
from our corpus); this constitutes internal classes of the dictionary words.

Based on the above points, we have designed and stored our dictionary in a table with the
following fields (see table 2 below):
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Table 2: Structure of the dictionary table

Meaning Morph Homo HomoSigns Stem n Sign Is Observ
1) e (Gloss) I Variations | Signs | MorphVariations | HomoSigns Lo FileName | Religion | ations
> ”ID”: indicates the entry number of the dictionary;
> “word” is a word entry of the dictionary;
» “Meaning” is a short identification of the “word” to allow distinction between words

spelling the same way but are different in meaning, which are recurrent in Arabic, such
as for example “_>" (free, freeman) and “_~" (hot);
» “Stem” indicates the basic form of the dictionary entry “word” as the sign is related to
it;
“MorphVariations” represents the list of all morphological variations of the entry
‘word”, which are signed the same way (remember what we have explained above in
point b: “word internal class”);
“HomoSigns” represents the list of words, which have the same sign as the entry
“word” (this is what we have explained above in the point a: “word external class”);
“HomoSignsMorphVariations” gathers all morphological variations of the
“HomoSigns” list;
“StemHomoSigns” represents all stems of the “HomoSigns” list;
“Location” indicates all places of occurrence of the entry “word” in the corpus to keep
track of words' origins; this location is coded in this format
“topiclD_partlD_sentencelD_wordID”;
» “SignFileName” indicates the 3D animation file of the sign associated to the entry
“word”;
> “IsReligion” is a flag indicating if the entry “word” has a religious meaning or simply
a normal Arabic word;
> “Observations” is a field to indicate particular comments relative to the entry “word”.

Y

vV VYV VY

In addition to the above table, which represents the main dictionary, we considered a
complement table, in which we stored particular combination of words. The pertinence of this
table comes from the fact that some sequence of words could have optimized sequence of signs,
which might be different from the combination of separate word signs. So, we preferred to keep
these combinations in a separate table to be used just for improvement purposes at the end of
translation process; we can usually use the corresponding signs of the involved words with an
acceptable level of eligibility.

Notice that we preferred to structure our dictionary in this manner to allow efficient search and
lookup of sign sequences generated by the automatic translation system; this will improve the
quality of the rendering component (the output of the system). This will be discussed in later
stages of the work.

We have till now about 600 single entries in the main dictionary table; if we count the
morphological variations and homo signs that we have already collected, we obtain around
3000 words with their 3D animations. This size will continually increase by adding new
variations. The optimized combination table counts at this time around 200 entries.

We show in the figure below (figure 3) the overall ER diagram structure of the revised parallel
corpus, including the sign dictionary (DictSign), topics (Topics) and their translations
(Sentences), as well as the registered users and their belonging groups, and so on. These entities
can be briefly described, without presenting them in details, as follows:
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Topic: denotes a field of the Islamic domain in the corpus, such as prayer, zakat,
fasting, etc. The text corresponding to each topic is scattered in several files for practical
considerations.

File: represents a part of the text describing a topic of the corpus. Each file is in turn
subdivided into many meaningful sentences suitable for deaf.

Sentence: represents a part of a file (group of sentences) from a given topic in the
corpus along them their textual and visual translations performed by the working
groups.

Group: indicates a set of deaf signers and a hearing interpreters, which are working
with us on the preparation of the corpus (textual and visual translations). Different
topics are assigned to a group for translations.

Comment: is a table created for the revision of the translations; we asked other users
to revise the translations performed by the working groups and to indicate their
comments (if any) about the translations. These comments are used to help improving
the quality of the translations.

Users: is a table containing the types of users allowed in the corpus. We have four rules
of a user: guest for feedback and revision, regular user for a member of the working
groups, supervisor, and administrator.

] user v
—| Group v User_Id INT
Group_Id INT 1 EEEIEE 1 User_Mame VARCHAR(30)
Group_Name VARCHAR(4S) [ _Q‘ ———————————— Password Y ARCHAR{15)
Supervisor_Id INT User_Mobile VARCHAR(15)
Work_Place V ARCHAR{30)
1 1 Occupation VARCHAR(30)
Role VARCHAR(11)
Edited by
T = Email VARCHAR{30) .
@ Group_Id INT _1 Dictsign A
Comment_Id INT ' Sign_1d INT
Belong to Comment V ARCHAR(255) Sian_Werd V ARCHAR(45)
: ;lser_ld r g Meaning ¥ ARCHAR(150)
entence_Id INT Stem VARCHAR(45)
' FIIE__Id il | Sentence v Morph _Variation VARCHAR{255)
f Topic Id INT Sentence_Id INT . Hom o_Signs VARCHAR({45)
Specific to ! Arsbic_Sentence VARCHAR(255) | 1= — T T 7| Fom 075ign97512m .V.':!\IR?*".SRQISIS} I
1.0 Signed_Sentence VARCHAR(255) | 1 ¢ Hom o_Signs_Morph_Variations VARCHAR(255)
—| Topic v 1 IsTreated TINYINT{1) __;(; N ':Caﬁ.on WRC.'.—'ARHS} .
Topic_id INT IsVideo TINYINT(1) ignFileMame V ARCHAR{45)
Topic_Name VARCHAR(30) ! File_Id INT isReligious TINYINT(1)
! Group_Id INT Belong to ! Topic_Id INT ¥ Sentence_Id INT
»File_Id INT
1 # Topic_Id INT
Belong to 1.7 1
I File v

File_Id INT
File_Mame VARCHAR(45)
! Topic_Id INT

Figure 3: The overall ER diagram structure of the parallel corpus

4. Validation of the Developed Corpus
To validate the developed corpus in order to show its usability, we developed a prototype
application composed of three main parts or levels to constitute a background for a future
learning and teaching environment, which we aim to continuously enhance and enlarge. The
first level is intended to teach some basic concepts in an incremental way (see figures 4 and 5
for some screenshots): the Arabic alphabet, the digits & numbers, and the main Islamic
concepts taken from our developed religious dictionary. The second level, proposes an

32




International Journal on Islamic Applications in Computer Science And Technology, Vol. 4, Issue 3, September 2016, 28-35

approach to learn Islamic subjects; it allows the user to select a field from our parallel corpus,
and to interact with by choosing a content and get it translated and signed (see figure 6 for a
screenshot). The third and last level, provide the user with a free-interface to enter an Arabic
content and to ask for its translation; a baseline rule-based translator was developed for this
purpose (see figure 7 for a screenshot). Some translation rules allowing to transit from the
Arabic sentence structure to sign sentence structure were extracted from the parallel corpus and
used in the rule-based translator.

Our ultimate final goal is to develop a statistical translator, which might be combined with an
elaborated version of the rule-based translator to come up with an accurate translation system
able to serve the deaf community for both education and communication; contents will be
translated on fly and then animated and rendered using an appropriate avatar.
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Figure 4: 1% level-interface for teaching numbers
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Figure 5: 1% level-interface for'teaching religious concepts
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Figure 6: 2" level interface for learning Islamic subjects
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Figure 7: 3" level-interface for translatlng and signing free contents

5. Conclusion

This paper is focused on the preparation of the infrastructure for building a translation system
for educational purposes. An Islamic bilingual parallel corpus of Arabic and Sign languages
initially developed in a first stage of our works was refined and enhanced in terms of design
and structure as well as size and accessibility. With this revised corpus of around three thousand
words (animated signs) dictionary and about one thousand aligned parallel translation
sentences, we think that we can move to the next phase to start developing a statistical
translation system. Later on, we may need to enlarge the parallel translations to ensure good
performance, as the statistical approach of translation needs a large size of data to be used for
training. This statistical translator will be incorporated with the translation component of the
prototype we developed and presented in the paper to enhance the learning and teaching
environment we looking for. The rule-based translator should also be improved and combined
with the statistical one to re-enforce the translation system; this can be done by adding new
translation rules and more specifications of the Sign Language sentence.
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