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The automatic processing of natural languages knew a remarkable growth in terms of techniques, meth-
ods and the variety of its potential applications. For instance, to automatize the processing of the Arabic
language with its particular features, we selected the holy Quran as a study case. The latter has repre-
sented a challenge for the artificial intelligence.
The main objective of the present paper is to design the semantic search engine for the text of the

Quran using Quranic ontology. To determine the semantic fields of the words of the holy Quran, the
Quranic ontology was developed, that presents the meaning of words and their relations. This method
is used for each concept in order to enrich the query.
� 2019 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Currently, available models of search to the Quranic concepts
exploit keyword-based searching, where statistical and keyword-
based techniques have achieved some success in data mining and
information retrieval systems.

To exploit the semantic-based techniques, the Quranic ontology
was developed to presents the meaning of words and its relations;
our goal is to request the database with the information retrieval
systems and to guarantee exactness and reliability in the results.

Query expansion is a successful technique to overcome weak-
nesses in performance. The latter requires finding out equivalent
word alternatives (synonyms) for all or some of query words. This
is made by either the user intervention, usually called interactive
query expansion, or it is made automatically without any of the
above and usually called automatic query expansion see in
(Rachidi et al., 2003).
Our contribution consists in creating a search engine using
Apache Lucene. Also, it builds the Quranic ontology with a seman-
tic relation between the terms of the holy Quran in order to expand
the queries.

The organization of this research consists in: first, presenting
the resources and illustrates the quranic ontology. Second, describ-
ing the system to enrich the query. Third, including the discussions
and the justifications of the search result analysis, finally, summa-
rizing the program illustration and discussing some further works.
2. The resources

The system use an indexed dictionary of words in The Quran

( ) found in (Zaki elkhedre,

2004). The dictionary takes into consideration the specificity of
the word in the Holy Quran. The latter contains several databases,
for each analysis level: morphological, syntactic, and semantic.
2.1. The basis of the morphological data

The construction of this database requires cutting words in the
Quran in nuclei and affixes.

For example:
لطابلابفأ ‘‘ contains a prefix and the stem word ” لطاب ‘‘

(void)
مهكيفكيسف ‘‘ contains two prefixes at the beginning سف - and two

ending suffixes مهك - and the stem word (suffice) يفكي .
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2.2. The basis of the syntactic data

The database was built according to the morphological struc-
ture. The difference is that the affixes can operate as independent
words, and we can determine the syntactic analysis of each part
of a word and the detailed information about it. There are some
disagreements between specialists concerning the syntactic analy-
sis of several words in the Quran, hence differences in meanings
and interpretations; gender (male or female) and number (singular
and/or plural) are also included.

2.3. The semantic database

This semantic database is formed around different criteria; the
first one refers to the root word because there are links between
roots, for example:

to arrive ( ), to come ( ), be Brought ( )

Crown ( ), arrive ( ), attend ( )
To enter ( ), mastermind ( )
This set of words is semantically related to the human being

movement.
The second criterion refers to the different patterns of the root

word for example:

: Progress

We can see the differences between the schemes ( ), the
words table (see Table 1) of the dictionary is built around the fol-
lowing fields:

Seq: sequence number of the words of the Quran
Root: the root word
Word: the word
Othmani: the writing of the word
Prefix: several fields for prefixes.

3. The Quran related ontology

3.1. Definition of ontology

An ontological model is a formalized representation of lexical
items as a recent and advanced model in the semantic web tech-
nology. The goal of the ontology is to provide a computational
model able to represent word’s meaning using semantic field the-
ory and componential analysis. Representing meaning in such a
way will enable the creation of useful natural language processing
applications for Arabic, such as semantic analysis.

To conceive the semantic fields of the words in the holy Quran,
the Quranic ontology was developed to present the word’s mean-
ing and its relations.

The Quranic ontology uses the knowledge representation to
define the key concepts in the Quran. It shows the relationships
between them using the underlying logic. We had an expert in Ara-
bic linguistics involved throughout the development process. The
fundamental concepts of ontology are based on the knowledge
contained in the words of the indexed dictionary

found in (Zaki elkhedre,

2004). This dictionary is based on two traditional sources of Qura-
nic analysis, the hadith of the Prophet Mohammed, and Quranic
exegesis of Ibn Kathir.
Please cite this article as: F. Beirade, H. Azzoune and D. E. Zegour, Semantic qu
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3.2. The ontology conception

The model is based on componential analysis of word senses
and semantic field theory; we classify the words in the hierarchical
structure by levels; with different classes: linguistic concepts at
the top, semantic field, general meaning, similar semantic field,
semantic unit and semantic domain. We provide a textual descrip-
tion of ontology classes:

Linguistic concept: a class which represents all terminology
used in the ontology.

Semantic Field: a class representing all existing semantic fields
within the holy Quran.

General meaning: Entitle each semantic field as a global sense.
Similar Semantic Field: a class representing the similar of the

semantic field.
Semantic unit: a class representing a single word.
Semantic Domain: a class representing a domain.
To obtain the words of classes we apply the following rules

cited in (Zaki elkhedre, 2001):

& Collect all the used word contexts.
& Give the meaning in every context in which it appears.
& Gather the words with the same or related meanings in one

semantic field.
& Entitle each semantic field as a global meaning.
& Create semantic and logical relationships between the fields’

meaning.

In addition, we must clarify the exact meaning of each word and
its context in the quran.

We apply the following scheme to all the sets of ontology
classes’ show in Fig. 1:

For example to obtain the meaning of the word justice we use
several relations, the most important are listed below:

1. Relation of synonym: give the same meaning justice: ‘‘ ولدعلا
طسقلا ”.

2. Relation of antonym: give the opposite of word justice and
wrong ‘‘ ملظلاولدعلا ”.

3. Relation of hyponymy: give a semantic field of the word:
‘‘ ”بصغلا irregularity and transgression.

4. Relation of similarity: give the similar of the word

يغبلا rebellion, Fading , slander ططشلا .
The ontology classes of the word irregularity are shown in

Fig. 2:
The ontology is created using Protégé 2000 open source

software in OWL format (Web Ontology Language).
Furthermore, Protégé provides an application interface pro-

gramming (API) written in JAVA. This API allows JAVA
programmers to develop applications that can access to the
Protégé knowledgebase shown in Fig. 3.
3.3. Ontology evaluation

The evaluation will include two stages:

1. Evaluate how well the ontology can present the word’s
meaning (word formation and its relations) via semantic
analysis.

2. Test our ontology with all the words of the holy Quran. The
Fig. 4 show extract of ontology:
ery for Quranic ontology, Journal of King Saud University –
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Table 1
Table of words.
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Fig. 1. Ontology classes.
Fig. 2. Ontology classes of the word irregularity.
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4. Related works

Query expansion techniques have been studied by many
researchers. The most successful query expansion techniques
depend on an automatic relevance feedback regardless of its
semantic relations. Many researchers have examined the semantic
query, and some of these researches are presented below in order
to learn from all of these experiences:
4.1. The semantic query expansion approach

The query expansion approach is used with an ontology built
upon Wikipedia pages. Other thesauruses that are used to improve
the search accuracy for the Arabic language are cited in (Mahgoub
et al., 2014).
Please cite this article as: F. Beirade, H. Azzoune and D. E. Zegour, Semantic qu
Computer and Information Sciences, https://doi.org/10.1016/j.jksuci.2019.04.0
This approach investigated two methodologies for query expan-
sion; the first one is the most common query expansion methodol-
ogy which is producing a single expanded query that contains all
expanded terms.

The secondmethodology that was introduced is expanding each
term one at a time producing multiple queries, and then combining
these queries results into a single result list.

This approach discusses the main features of semantic search
that makes it a better choice over the traditional keyword based
techniques:

1. Handling Generalization
2. Handling Morphological Variations
3. Handling Concept Matches
4. Handling Synonyms With Correct Sense
ery for Quranic ontology, Journal of King Saud University –
05
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Fig. 3. The quranic ontology in Protégé.

Fig. 4. Ontology extract.
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This approach suggests a different system from others on sev-
eral ways:

(1) Adding ‘‘Subcategories”.
(2) Adding Wikipedia ‘‘Gloss” when there is no ‘‘Redirect” page

available.
(3) Allowing the user either to expand all terms in a single

query, or to expand each term separately producing multiple
queries. The result lists of these multiple queries are then
combined into a single result list.
Please cite this article as: F. Beirade, H. Azzoune and D. E. Zegour, Semantic qu
Computer and Information Sciences, https://doi.org/10.1016/j.jksuci.2019.04.0
(4) Adding terms from two other supportive thesauri, namely
‘‘Al Raed”dictionary and ‘‘Google_WordNet” dictionary,
these approaches are found in (Mahgoub et al., 2014).

4.2. The Axon system

Axon is a system for information retrieval which has the partic-
ularity of being adapted to the Arabic language and that provides
personalized results based on the user’s preferences/interests.
ery for Quranic ontology, Journal of King Saud University –
05
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This system provides a query expansion method based on both
semantic knowledge from existing ontologies for the Arabic lan-
guage and information from user’s profiles.

This system of personalized information retrieval provides
expansion method of queries based on semantic knowledge stem-
ming from existing ontologies for the Arabic language (Amine Ara-
bic WordNet and Arabic WordNet (AWN)) and on information
coming from the users’ profiles.

The user is invited to fill out a registration form related to his
personal and professional data, and his research preferences. The
construction of the user profile the domain tree is based on the
extraction of the semantic relations found in the mentioned
ontologies.

This method articulates around seven main following stages in
order to know either the construction or the consultation for the
user’s profile, the query analysis, the query expansion, the research
space reduction, the matching documents-query, the results
reordering and filtering and the relevant passages extracting.

The suggested query expansion method has been implemented
and tested on 150 queries for 50 users i.e. 7500 queries of evalua-
tion are cited in (Safi, 2014).
4.3. The ontological model for the representation of semantic lexicons

This model is a calculation one to represent Arabic lexicons
using ontologies. These ontologies are representation structures
of knowledge which form the central building block of the seman-
tic web.

The model is based on the linguistic theory of semantic fields,
and on the data collected from the most accurate text that repre-
sents the superiority and perfection of the Arabic language, the
Holy Qur’an.

This model is classified as a ‘‘data-driven” model, in which all
the time names in the Holy Quran are used to obtain the ontolog-
ical structure. The creation of such lexicons will be invaluable for a
number of Arabic applications. The results of its application are
presented on the vocabulary of ‘‘Temporal nouns” in the Holy
Quran are found in (Al-yahya et al., 2010).

The uses vocabulary contains a total of 59 words (see Table 2).
The model used 28 words as a basis for its design; the remaining 31
will be used for validation of the resulting one.

Results of the evaluation indicate that the model is able to rep-
resent word semantics in a way that can facilitate semantic analy-
sis of Arabic words and various useful applications.
4.4. The interface for the enhancement of arabic queries in an
information retrieval system

This interface utilizes a lexical resource and a morphology ana-
lyzer to reformulate (by expansion) the user’s query in order to
increase and refine the query results. This presentation focuses
on an automatic expansion of Arabic queries using a morphological
analyzer and the Arabic WordNet. After being processed the
expanded queries will be sent then to Google.

The search information process consists of three parts: the
query building, the response building and the response evaluation.
The quality of the answer depends mainly on the quality of the
query building. As a matter of fact, the query clearly elaborated
is much more complex than its answer. To test this approach, Goo-
gle search engine coupled with The Arabic WordNet are used; to
present this interface in (Abderrahim, 2009). The search interface
is divided into two important modules: the morphological analyzer
and research module of concepts from WordNet. Two data
resources are used:
Please cite this article as: F. Beirade, H. Azzoune and D. E. Zegour, Semantic qu
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– A linguistic database is used by the morphological analyzer. –
WordNet Arabe. It is concluded that the evaluation of the real
Arabic query’s contribution and a enrichment is a very delicate
task which requires thorough investigation. It is said that the
contribution of ontologies in the information retrieval is charac-
terized by:

– The silence reduced in the answers of the queries’ users;
– Reduced of the number of noisy responses;
– making the query expression more easy (assistance in the for-
mulation of the query).

4.5. Automatic query expansion for Arabic text retrieval based on
association and similarity thesaurus

The automatic Arabic thesauri are designed and built using
term-to-term similarity and association techniques that can be
used to improve the arabic query expansion. The system consists
of three integrated phases:

� Preparing documents.
� Building a traditional information retrieval system.
� Building thesauri.

The process of query expansion passes through three successive
stages including the sending of query items to thesaurus, getting
items similarity, and reformulation.

The work shows that the association-thesaurus has superior
performance over the similarity-thesaurus. However, the work
has many limitations over the traditional information retrieval sys-
tem in terms of recall and precision level.

Experiments conducted on a selected 242 Arabic abstract docu-
ments from the National Computer Conference and 59 Arabic
queries found in (Khafajeh et al., 2010).

The Evaluation of different techniques and methods was cited
in Table 3:

5. The proposed system

The system is a semantic search engine for the text of the Quran
using quranic ontology. The latter was developed, in a way to pre-
sent the words’ meaning and their linkages. This method is used
for each concept in order to enrich the query; several steps are
followed:

5.1. Lemmatization

The procedure is as followed:

� Cutting the words of the Quran in nuclei and affixes.
� Finding the root word in the DISCORAN database.
� Gathering all the words from the same root.

For example see Table 4:
The source in the text of the Quran:

Translation: And We chose them and We guided them to a
straight path (s�urat l-anʿām 87).
ery for Quranic ontology, Journal of King Saud University –
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Table 3
Evaluation of different techniques and methods.

Techniques (or system) Strengths Limitations

The semantic query expansion approach Produce multiple queries
Use Wikipedia ;‘‘Al Raed”dictionary and ‘‘Google_WordNet” dictionary

Use google
it is not exact and reliable in results.

The Axon System system for information retrieval use existing ontologies for the Arabic language
(Amine Arabic WordNet and Arabic WordNet (AWN) use information from
user’s profiles

the semantic level does not exist in
Amine Arabic WordNet and Arabic
WordNet

The Ontological Model For The
Representation Of Semantic Lexicons

the time names of the Holy Quran are used to obtain the ontological structure The corpus is limited

The interface for the enhancement of arabic
queries in an information retrieval system

Use morphological analyzer and the Arabic Wordnet.
The expanded queries then sent to Google

Use Google
it is not exact and reliable in results.

Automatic query expansion for Arabic text
retrieval based on association and
similarity thesaurus

built automatic Arabic thesauri use the process of query expansion
The better values of precision and recall

no limitations

Table 2
Time Nouns from the Holy Quran.

6 F. Beirade et al. / Journal of King Saud University – Computer and Information Sciences xxx (xxxx) xxx
Translation: But [instead], Allah chooses of His messengers
whom He wills (s�urat āl ʿim’rān 179).

Translation: And thus will your Lord choose you and teach you
the interpretation of narratives (s�urat y�usuf 6)

Translation:[He was] grateful for His favors. Allah chose him
and guided him to a straight path (s�urat l-naḥl 121).

Translation: Then his Lord chose him and turned to him in for-
giveness and guided [him] (s�urat ṭā hā 122).

Translation: And his Lord chose him and made him of the righ-
teous (s�urat l-qalam 50).

The words are translated with Sahih International, the words
have the same root and

the same meaning found in (Zaki elkhedre, 2001).
Table 4
Same word.

Please cite this article as: F. Beirade, H. Azzoune and D. E. Zegour, Semantic qu
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5.2. Process of the query enriching

The user formulates his query by using his own terms; after-
ward the system proceeds the extraction of a set of terms from
the quranic ontology, and will lead to production of a new one.
Thus, once the query is enriched, it is sent to the search module
which gives results to the user. As the following Fig. 5 illustrates:

The algorithm to follow:

� Search the entities or ‘‘root” concepts in the DISCORAN
database.

� Use the ontology for each concept from which the query is
enriched

� Send queries to our search engine.
� Treat the result of the queries.
� We execute an algorithm on the tree of our Quranic ontology.

Example of Search Algorithm by Ontology

Declaration
R:user query
W:word
t:the terms of ontology
V:Verses
For R1 query do
For W1 do
Extract all the terms of the ontology

t1,t2,..ti
For ti do
send Qti to the search engine
IF ti exist in DISCORAN
Then recovered the verses Vi

ELSE show message
‘‘incorrect word”

End For
End For

ranking of Vi

remove double Vi

End For
ery for Quranic ontology, Journal of King Saud University –
05
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Fig. 5. The process of enrichment of the query.
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5.3. Research module

The semantic search is based on the meaning of a word of the
Quran i.e. the search for one or more meanings is done by means
of the semantic relations between the words of the text of the
Quran. Despite of its importance, only few researches use this
methodology.

Lucene was added to our platform to add indexing capabilities
to our DISCORAN database. The full-text Lucene search engine, a
very popular open source library coming from Apache, was used
because it allows powerful indexation features. It provides a sim-
ple API to its use which necessitates a basic understanding of
indexation and search mechanisms found in (Apache, 2016).

Indeed, Apache Lucene is a high performance fully-featured
JAVA text search library. This open source library allows adding
searching capabilities in different types of applications that require
full text search. Since Lucene is mature, free, open source and has
an amazing performance, it’s started being used in a diverse num-
ber of applications, websites and soft wares. However, as it is not
dedicated to the Arabic language, morphological processing was
added.

How to use it?

1. Add Documents to the Index.

Indexing is the process of converting text data into a format that
facilitates a quick search.

2. Analyzer
3. Execution of the query.

The results of the query are displayed with every index includ-
ing one of the ontology’s components.

With indexation/full-text search, each word is indexed, to each
of them, a reference is associated with the documents that contain
this word.

First of all, it is necessary to index all the content which can be
time-consuming, but then the search is accelerated in very large
proportions. The performance increases exponentially with the
volume of data. Indeed, it is no longer necessary to completely
browse all the table records to find what matches them. It is
enough to find the words in the index see in (Apache, 2016).

The use of the semantic resources during the research phase is
translated by an expansion and a reformulation of the query, as the
following Fig. 6 illustrates:
Please cite this article as: F. Beirade, H. Azzoune and D. E. Zegour, Semantic qu
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6. Experimental results

The quranic ontology is built with semantic relations in the
Quran. Lucene was added to our platform, as it is not dedicated
to the Arabic language, morphological processing was added. This
platform is a search engine that allows semantic search in the
Quran, it was developed by using JAVA programming language.

To evaluate our system, two already existing systems are used:
Alfanous Quran search engine: it is a search engine on the text

in the holy Quran, based on some new technologies which ensures
the speed of research. It is equipped with a morphological analyzer
(root extraction . . . etc.). It presents other suggestions to the user
see in (Assem, 2018).

Corpus Quran: it is a search engine of the text in the holy
Quran, based on the morphological and syntactic analysis (Arabic
grammar) of words, added to ontology concepts.

Moreover, it ensures the recitation of the holy Quran and its
translation into the English language see in (Kais dukes, 2017).

Example1: as an example the word ‘‘ ”ءاج is given. This example
explains our approach; we treat a word with the its similar root
and its close words.

For the word ‘‘ ”ءاج : It is a verb that designates a human
movement; according to our ontology, the words found are:

to arrive ( ), to come ( ), be Brought ( )

Crown ( ), arrive ( ), attend ( )
To enter ( ), mastermind ( )
We seek different words in the sentence: كبرءاج , we use all the

words generated by the ontology
So by expansion we will have

،كبرلخد،كبرربدأ،كبرىلوت،كبرلصو،كبررضح،كبرمدق،كبرىتأ,كبرءاج
كبردرووكبرلبقأ،كبرجلو .
6.1. Main measures

In order to evaluate any system, the most commonly used mea-
surements of retrieval performance are precision and recall. Preci-
sion measures the ability of the system to retrieve only documents
that are relevant to a query. Recall measures the ability of the sys-
tem to retrieve all documents that are relevant to a query (Lynda,
2009).

Precision = Amount of relevant retrieved documents /Amount
of documents retrieved

Recall = Amount of relevant retrieved documents /Amount of
relevant documents in the collection
ery for Quranic ontology, Journal of King Saud University –
05
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Table 5
Precision values for queries.

Word Translation Our system Alfanous Corpus quran

كبرءاج God came 0.5 0.1 0.2
ريصبهللا Allah is seeing. 0.7 0.3 0.6
ريبخهللا Allah is Acquainted 0.8 0.7 0.7
ميلعهللا Allah is Knowing 0.9 0.5 0.8
هللدمحلا praise is to Allah 1 1 0.0
ربكأهللا Allah is greater 0.6 0.3 0.3
هللالوسر The messenger of Allah 0.7 0.5 0.7
هللامسب In the name of Allah 0.3 0.3 0.0

Paradise 0.6 0.2 0.2

هللاباتك Book 0.6 0.4 0.3
My servants 0.7 0.5 0.5

The life of the world 1 1 0.0

An obligation 0.2 0.2 0.2

Falsified have done 0.6 0.4 0.1

قيرحلاباذع The burning fire 0.6 0.5 0.5
هللاليس In the cause of allah 1 1 0.8

ضرلأاوتاومسلاكلم Is the dominion 0.8 0.8 0.7
باقعلاديدش Is severe 1 1 0.9
كبرىضق Has decreed 0.7 0.6 0.3

Average precision 0.700 0.542 0.410
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In this experiment, we measured the precision of 19 queries for
6236 records (verses) in the Holy Quran text. Using the quranic
ontology, we obtain 32 enriched queries; we applied the queries
to the three systems Alfanous, corpus Quran, and our system.
The precision was calculated for each search engine on the first
10 returned results, as the following table 5 shows the precision
values:

We note that the Alfanous system does not give all the results
for the query. The corpus Quran system gives good results but only
for the first word. By using the quranic ontology, the system gives
thorough results for all the words of the query.

The system gives 0.700 of average precision that is the better
results because it uses semantic treatments with ontology, and it
gives precision for the second words.

The system gives more accuracy to the results in order to satisfy
the user researcher specialist, also ensures time saving.

7. Conclusion

The research consists in:

� Classifying the words in the hierarchical structure by levels;
with different classes: linguistic concepts at the top, semantic
field, general meaning, similar semantic field, semantic unit
and semantic domain.

� Building the Quranic ontology with a semantic relation between
the terms of the holy Quran to expand the queries.

� Creating the ontology using Protégé 2000 open source
� Basing the search on the meaning of the word in the holy Quran
� Creating a search engine using Apache Lucene.
� The platform is a search engine and allows semantic search in
the Quran, it was developed using the JAVA programming
language

� The system gives the better results because it uses semantic
treatments with ontology

We conclude that this work is very important for our country in
the field of automatic processing of the Arabic language.
Please cite this article as: F. Beirade, H. Azzoune and D. E. Zegour, Semantic qu
Computer and Information Sciences, https://doi.org/10.1016/j.jksuci.2019.04.0
Future project:

� To achieve accurate results and expand throughout the Arabic
lexicon which is difficult semantically, and is in its initial stage.

� To generalize the ontology for other arabic text.

Confllict of interest

Generalize the ontology for other arabic text.
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