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Abstract— Al-Quran knowledge representations involved
classification of AlQuran verses for providing better
understanding of the readers. In the current era of social media
challenges, the representation of knowledge must be understood
by human and computer in order to ensure the correctness of Al-
Quran semantics are persevered. Current approaches used
conventional methods such as taxonomy, hierarchy or tree
structure, which only provides a concept definition without
linked to other sources of knowledge explanation. This research
aims to develop the Al-Quran Ontology by using theme-based
classification approach. The ontology model for Al-Quran is
developed based on the Al-Quran knowledge theme defined in
Syammil Al-Quran Miracle the Reference. The theme-based
ontology approach has shown that the Al-Quran knowledge can
be classified and presented systematically. This will encourage
the development of applications for Al-Quran readers. Moreover,
the ontology structure that representing the theme concepts in
Al-Quran was reviewed and validated by the domain experts in
Al-Quran knowledge.

Keywords—knowledge representation, knowledge classification,
thematic, Al-Quran Ontology, Islamic Information

I. INTRODUCTION

Al-Quran is the eternal miracle of Islam. It is the complete
and best guide to living one's life and seeking Allah's pleasure.
Al-Quran consisted of 30 Divisions (Juz), 114 Chapters
(surah), 6236 Verses (ayat), and less than 80.000 words. The
verse may contain onc or more sentences to form the verse. A
group of verses will form a chapter with the given names (e.g..
Al-Bagarah. Ali-Imran. An-Nisa). The concept of Al-Quran
knowledge is defined by using the Quran hierarchy as
determined by the sequence of divisions. chapters. and verscs.
These are the most important componcnts for presenting the
verse as final references of the particular Al-Quran concepts in
a systematic manner. Understanding the Al-Quran knowledge
required appropriate teachers, which is sometime difficult to be
available at all times. However, computer technology can
support the learners to understand the Al-Quran easily.
especially by using web and mobile-based technology. Mostly.
the approaches to presents the Al-Quran knowledge is using
the tree-structure hierarchy. which makes it difficult to identify
the actual meaning of the concept in the Al-Quran [9].
Therefore. this research used an ontology approach to represent
Al-Quran concepts that can be classified and organized
according to specilic themes. Ontology is an approach to
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formalize  an  explicit of shared

conceptualization [4].

specification a

Representation and classification approach. which can be
understood by machines and humans is essential to help users
find and identify the precise semantics of knowledge that
explained by the Al-Quran. Currently, several approaches
using taxonomies. hierarchical. trce structure. paradigm, and
the only facet analysis clarifies the meaning of the concept of
knowledge directly without linking it to other possible
explanations. Furthermore. there are verses in the Al-Quran.
which is called Mutashabihat that not explain the meaning of
the verses directly. as if to conceal the purpose of the actual
concept of Islamic knowledge. As a result. the search tor the
concept of Islamic knowledge cannot be accurately retlected in
the semantics of the knowledge concept explained by the Al-

Quran [I1].

This study aims to examine the representation  and
classification methods of the contents of Al-Quran by themes
and concepts that have been reviewed by domain cxperts to
facilitate ordinary users 1o seek and understand the knowledge
of the Quran. Ontological approach will be vsed to represent
classification knowledge themes and concepts in the Quran.
while the method of background knowledge will be used to
improve the accuracy of the semantics of the search made on
the Al-Quran ontology. In particular. this study will develop a
model for Al-Quran ontology. which will deferminc a ncw
strategy for knowledge-based searching of Al-Quran. An
application prototype is developed to demonstrate the vsability
of Al-Quran ontology in a web environment. The results arc
expected to increase the level of end user understanding
through the computer applications and offer a new approach to
search and surf the knowledge of the Al-Quran.

1. AL-QURAN ONTOLOGY

A Classification of Knowledge Concepts

Al-Quran verses can be more than one sentence or part of
sentences. A group of verses will form a chapter with a given
unique name for explaining about the content of the chapter.
All chapters and verses can be identified by numbers such as
2:255 refers to Chapter 2 (4/-Bagarah) and Verse 255 (known
as Al-Kursi verses). The concept of Al-Quran knowledge is
defined by the structure of content hicrarchy of divisions.
chapters and verses. which can be classitied by the appropriate
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themes. The theme approach (ie.. thematic) is a way of

teaching and learning in such a way that many areas ol the
knowledge are integrated and connected within a theme.
Therelore. it allows learning to be less fragmented and more
natural [5]. The number of verses and chapters may share
similar themes such as f(aith (/man) and deed (Akhlag).
Iherefore. the definition of concepts will be based on
classification of themes that referred in Syammil Al-Quran
Airacle the Reference 19}). The correct verses on the theme are
identified by using a hierarchy structure ol Al-Quran contents
as illustrated in Figure 1.

Divisian -
Juz
Enghsh
Al-Cutan
. Chapter
Klalay
) Suiah
Vene |
Ayat

Fig | The Al-Quran Contents Hierarchy

B, Ontology Model of Al-Quran

I'he ontology is used to present the content of Al-Quran in

a systematic and structured manner by mapping the meaning of

themes toward the appropriate verses ol Al-Quran. which
provides the correct semantics ol the Al-Quran knowledge The
model of Al-Quran ontology is developed and illustrated as
shown in Iigure 2.

Fig 2 The Al-Quran Ontology Maodet

Based vn the Figure 2. the Al-Quran ontology model comprises
ol classes (the themes). sub-classes (the sub-themes). propery
(the relationship between the themes or sub-themes) and
individual (the verses). The individual is referred to the
particular verses (text and translation), which is represented by
sequence of Division (Juz). Chapter (Surah) and Verse (Ayat).
The ontology model specification is defined in terms and
ontology structure as presented in Table 1.

Lo

I'ABLE | THF AL-QURAN ONTOLOGY SPECIFIC ATION

Terms Ontology Structure Al-Quran Knowledge Themes
Root Main class Al-Quran
Theme(s) Class "subclass Faith, Deed

Sub-theme(s) Class * subclass Faith (Allah. Judgment day.
Books of Allah, Angels. Invisible
problems, Believer, Prophets and

Messenger)

Deed (reprehensible behavior.
admirable character)

Division, Class / subclass Drvision, Chapter . and Verse

Chapter. and

Verse

Relationship Property Link hetween classes to classes,
classes 10 subclasses and. sub-
classes to sub-classes. Example
Faith (class) obliged to
(property) Judgment day
(subclass)

Al-Quran Individual Good Deed  (Div 2. Chap:2.

Text and Verse44)

Translation P e - .
gty a8l = peay ol W0y 050
ool i sl gt

D vou order righteonsness of
the people and forget yourselves
while you recite the Scripmre”?
Then will vou not reason?

I'he themes. which has been reviewed by the experts in the
Al-Quran knowledge was defined as concepts used in the
ontology structure  The detail specilication of the theme will be
defined as sub-classes of the theme and required a correct
property to represent the actual semantics of the knowledge.
Iheretore. the modet of Al-Quran ontology is defined in
tfollowing torm:

Al-Quran Ontology Model = (CT;, €S, Py Yy

Where: 1 = Class for main themes in Al-Quran
CS - Class (sub-class) for sub-themes in Al-Quran
P — Properties lor relationship between classes to
another class/sub-class
I — Individual for verses that referred by the theme

Given the Al-Quran knowledge themes. the ontology of Al-
Quran is constructed by defining the CT. CS. P and |. The class
is created for each primitive concept of themes and sub-themes.
Whereby. property P is created for domain of P that set to be
the class corresponding to the primitive concept of CT and €'S.
Vherefore. cach relation of P is a defined class is created. The
created class is defined in the form: C, = ¢, n C; 0. C,.
where (' is the class representing the concept mapped to P.
Each () class is derived from the themes or sub-themes
definition.

. Research Methodology

In order to conduct this research, the appropriate
methodology is required to focus on defining the classes.



properties. and individuals of Al-Quran knowledge. Later. the
Al-Quran knowledge is possible to develop and validate the
semantics correctness. The methodology is described in Figure
3.

Define classes. Based on the Al-Quran structure. each class is
subclass to others. Divisions, Chapters and Verses are
subclasses to Al-Quran. In other words. the Al-Quran consists
of collections of verses that referred as Division. Chapter.Verse.
The Verse is a subclass to Chapter. Chapter is a subclass to
Division as they are all related. The Al-Quran is a root of all
the classes. The Al-Quran is divided not only into 30 Divisions.
which may be based on the number of verses but also Chapter.
Each Chapter or Verse may share similar properties such as
main themes Iman (Faith) and Akhlaq (Deed).

Define properties. In this step, the research will define the
related object properties used to deseribc the relationship
between the classes. The relationship between classes needs to
be identified by the experts in Al-Quran.

Define individuals. The individual is the explanation about the
related classes and properties defined before in the previous
steps involved in Al-Quran ontology. There arc many
terminologies and simple sentences on what the classes and
properties were described according to the main themes.

Develop Al-Quran Ontology. All classes. properties (object
and data propertics) and individuals have to be linked in this
phase to represent the knowledge of Al-Quran. The results
produced and appeared on the Protégé OWL will represent the
correct semantic of Al-Quran knowledge.

Validate Al-Quran Ontology. On the final stage. the
information had been collected through reading materials or
interviews with Al-Quran experts and a survey has been
conducted.
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Fig. 3. Research Methodology

D. Ontology Construction

The Al-Quran themes. scope and relationship between the
themes were determined based on the Syammil Al-Quran
Miracle the Reference. 'This paper demonstrated the
construction of ontologies for Iman (faith) and Akhlaq (deed)
main themes. The definition of concepts. properties. and
individual are shown in Table 2.

8]

TABLE 2 THE AL-QURAN ONTOLOGY DEFINITIONS

Classes/subclasses Properties Classes/subclasses
(Themes/Sub-themes) (Themes/Sub-themes
. obliged 1o Allah
Faith -
obliged to Judgment day
Provider Guidance
Allah —
giving Grace
Angel Having Character
Deed Contained Admirable character
Admirable character Contains Honest

Interviews have been conducted by Al-Quran experts. The
experts have explained in detail about the relationship among
the themes and properties. According to the expert's
comments. the correction has been made to ensure thc Al-
Quran knowledge is defined eorrectly. Then. the ontology was
developed by using Protégé-OWL. Protégé-OWL. is a tool
originally developed for assisting the users in developing large
computerized knowledge bases [12]. The emergence of
semantic web technologics enhanced the functionalities of
Protégeé-OWIL. to build, store. visualize and maintain the
ontologies in many different formats such as relational
databases. UML. XML. RDF and OWL. Morcover, the
ontology structure is based on frame-based approach that is
applied in a knowledge representation system [13].

The concepts and properties were defined by using Malay
language to help users understand the semantic produced from

the Al-Quran ontology. The ontology speeification for the
Protégé-OWL. is defined as shown in Table 3.

TABLL 3. ONTOLOGY SPECIFICATION FOR PROTEGE-OWL

Themes/Sub-Themes Ontology Setting
Faith Obliged 1o

TFaith Allah Allah ¢ Faith
Judgmentday  Judgment day € Faith
Classes Properties
Allah Provider
Guidance Giving

Allah Grace Guwidance © Allah

Girace € Allah

Classes Properties
Angel Having

Angel Character Character & Angel

A study is needed to identity the theme. concept. and scope
related to the themes defined in Syammil Al-Quran Miracle the
Reference. Information was collected through reading materials
and interviewing with several people who expert on Al-Quran.
The Al-Quran interpretation and books that clarify the Al-
Quran’s content was referred. Thus, Iman (Faith) and Akblag
(Deed) main themes were chosen as the projeet scope since it
concerned all Muslims and mostly described in Al-Quran.
However, due to limited space. this paper will present part of
the ontology.

The first step is to create a class hierarchy for faith and
deed as main themes. and other concepts will be defined as




sub-themes. This is shown in Figure 4, Figure 5 and Figure 6.
From the sub-themes. the next level of sub-themes is derived.
The next task is to define the properties (object properties and
data properties) that present the relationship between two
classes. Figure 7 shows both properties in relations (e.g..
giving. contained) with the classes. Individuals represent the
verses have been identified relevant 1o the main themes. sub-
themes and the next levels of themes. The individual value is
annotated by text string. but most values are constrained by
data literal in a pasticular format (e.g.. date. float. and integer).
prior versions of the ontology, and Universal Resource
Indicator (URI) referring to other resources. The individual
annotations were set according to the classes and properties as
shown in Figure 8.
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HI.  VALIDATION

The validation is performed to ensure the correctness of

ontology according to the themes, sub-themes and the next
level of sub-themes that presents the actual semantics of the
Al-Quran knowledge. This process has been carried out in two
steps. first by using an expert review technique. and second by
using ontology validation tool. The expert review technique
was involved seven Al-Quran experts. The focus group session
was conducted and the validity elements of the ontology model
have been examined. A part of the results obtained fromn the
validation process is shown in Table 4.

TABLF 4. THE ONTOLOGY VALIDATION

Classes/ Properties Subclasses Feedback | Correction
Themes /Subthemes
Faith Obliged to Allah Accepted | No
Faith Obliged to Judgment Need to Must
Day change believe
Allah Giver Guidance Accepted | No
Angel Has Characters Accepted | No
Deed Contain Good Deed Need to Consists
change
Good Deed | Contain Honesl Accepted | No

In second step. the ontology was validated by using
reasoner tool provided in Protégé-OWL - Hermil 1.3.8.
HermiT 1.3.8 is latest version support OWL-DIL.. which was
performed a checking for ontology consistency and
satisfiability [14]. The result in Figure 9 has shown the
consistency and satisfiability of inferred classes. object
properties, data properties. and individuals that defined the
ontology of Al-Quran.

Fig. 9. Inferred Ontology by HenmiT
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The validation results show that the proposed ontology
model has a strong framework to support the representation of
the Al-Quran knowledge using the theme-based approach (i.e..
Thematic) in the ontology structure. Moreover, the thematic
classification approach has provided the easiest way to
understand the Al-Quran knowledge generated from the Al-
Quran ontology. However. more efforts need to be employed in
order to complete the ontology for the whole knowledge of Al-
Quran.

IV.  RELATED WORKS

Understanding the Al-Quran knowledge is a major
challenge for Computer Sciencc and Artificial Intelligence
rescarch area |3]. Knowledge representation is a systematic
approach to learn and understand a science based on a number
of concept classification methods [6]. Some methods of
classification adopted by researchers such as taxonomies.
hicrarchical. tree structure. paradigm and constrained facet
analysis in the delegate. discover and construct new knowledge
|6][10]. Current researches have been using the ontology to
represent knowledge in a wider context, specifically in the
domain of Al-Quran. It is important to present the Al-Quran
knowledge in a systematic manner because the Quran
knowledge is divided into muhkamat (i.e.. semantic sentence is
clear) and mutashabihat (i.c.. semantic sentence is not clear).
which has required a high level of complex explanations.

An cffort to creatc information systems that enable Al-
Quran knowledge to be accessed online has been implemented
by many researchers and system developers |1]. Among them
is |31 who have built the Quran ontology-based information
system in common Arab language and Arabic corpus. The
ontological structure is focused on the relationship of concept
in Al-Quran taken from Arabic language. [7] has developed
ontology that makes Al-Quran and Hadith as the source for
determining the related concept of knowledge in Islam. [8] has
developed knowledge of Islam based on the Al-Quran by using
ontology. |2] study focused only on thc ontology for semantic
lexicon for a concept in the Al-Quran. particularly the concept
of time.

Many studics of Al-Quran ontology always focuses on
defining the concepts from the verses of Al-Quran. Several
researchers have tricd to automale the construction of ontology
[3]. However. the Al-Quran ontology is far away ready to be
used by the users duc lo incompleteness of the ontology agreed
by the Islamic scholars. Therefore. the application of Al-Quran
being developed still based on traditional methods (i.c., using
entity-relationship  modcling and  relational  database).
Morcover. most Al-Quran ontology is developed bascd on the
English and Arabic languages. which was not allowed for
searching and lecarning by using a Malay semantic based
method. This research has explored and proposes the ontology
based on theme-based classification of Al-Quran knowledgc in
Malay language.

V. CONCLUSION

['his research aims to develop the Al-Quran knowledge
ontology by using theme-based approach in Malay language.
The thematic approach is believed casicr for users to



understand the Al-Quran knowledge in a syslematic way. In
information technology environment. the representation and
classification approaches must be understood by human and
machine in order to ensure the correctness of Al-Quran
knowledge semantics presented to the readers. Ontological
approach was leading the use of conventional methods such as
taxonomy. hierarchy or tree structure to present and classify the
Al-Quran  knowledge for developing a smart and
knowledgeable community of Muslims and Non-Muslim. Non-
Muslim can have a better understanding of Al-Quran by
referring the Al-Quran knowledge provided by the semantic-
based application that will be developed further. Future works
will explore the application for benefiting the ontology of Al-
Quran to the readers.

REFERENCES

[1] N I Abbas, "Quran Search lor a Concept’” Tool and Website”
Unpublished Dissertation | Leeds. 2009

{2 M Al-Yahva. A Al-Khalifa A. Bahanshal. 1. Al-Odah. and N Al-
Helwal, “An Ontological Model for Representing Semantic Tesicons
An Applicaon on Time Nouns in the Holy Quran = ‘The Arabian
Journal for Science and Engineering, vol 35.no 2C.pp 21 35.2010

13 C Atwell. C. Brerley, M. Dukes. M, Sawalha, and A. B. Sharal. “An
Artificial Imelligence Approach to Arabic and Islamic Content on the
Intemet..”  presented  at  the National Infonnation  Technology
Symposium (NITS). Rivadh. Saudi Arabia. 2011

[4] 1. R Gruber. “A translation approach o portable  ontology
specilications.” Knowledge Acquisition, vel S no. 2. pp 199220
1993

[5] 0. Hislop. Knowledge Management In Orgamzsnons. A Crrtical
tatreduction. Oxford University Press 2004

6] Kuhn. T (2010). Controlled English for knowledge Representanin
Unpublished Phd University of Zurich

17] S Saad and N Salim. “Building Islarme Ontology Based on Ontolegy
Leaming.” presented at the Postgraduate Annual Research Seminas
FSKSM. 2007

18] 8 Saad. N Salim. H Zainal. and S. A Al Noah. A Framework tor
Islantic Knowledge via Ontology Representation.” presented at the
Infonnation Retrieval & Knowledge Manage-ment (CAMP). Kuala
[umpur, 2010

19/ M Shohib. H Enang. H M Syaubi and A 7 Sidgi, Syammil Al-
Quran Miracle the Reference Rehgious Department, Jakarta. Indonesia
Sygma Publishing. 2010

[10] F. Villa. I N Athanasiadis. and A E Rizeoli. “Modelling with
knowledge: A review of emerging semantic approaches to
environmental modelting..” Environmental Modelling and Software. vol
24.n0 S.pp 577 587,2009

{11 A R. Yauri. R. Abdul Kadii, A Azman, and M A Azmi Murad.
“Quranic Verse Extraction base on Concepts using OW1 -DL Ontology.”
Applied Sciences. Engineering and Technology. vol 6. no 23 pp
4492..4498. 2013
J 1L Gennavi. M A Musen, R. W Fergerson, W E. Grosso, M
Crubésy. B Erksson. N. F. Noy. and 8. W Tu. “The Ervolunon ol
Protepe: An Environment for Knowledge-Based Systems Development.”
Intemational Joumnal of Human-Computer Studies. vol S8 no 1. pp
89 1212003
[13] V K Chaudhn. A. Farquhar, R Fikes, P. 1D Kap. and J P. Ruce.
“OKBC. A Programmatic  Foundation for  Knowledge Base
Interoperability.” in AAAI-98, Madison. WI. 1998

|14] L. Sirin and B. Parsia. “SPARQL.-DI.- SPARQL. Query for OWL-DIL...”
in OWLED, 2007, vol 258

{12

94



Technical Paper Sessions

Tacwook Kang luei Do Avonglinvan Dok Suagwecon Kang, Surigean Kon ol lccironios and
lelecomnnmncations Rosearcl usvitiete Korea

I-3.2 hSpy: An Intelligent Framework for Context and Predictive Analysis for Smarter Health
Devices
Leduardo Yrawpo Oloveoa Michae! Kivlev o versing of Melhow e lusiralias. hona Tans o e
University of Melbow e Tusiralian. Kiev Gama tbederal U versan of Poinambuco Brac il

I-3.3 A Reliable Dynamic Power Management Method for Wireless Body Area Network
N Zhang 1Chonggoig Luiversioy or Posis and Tclecommiimications. PR Chinan, Gnoneeee 1o koo
(Seasvon Dafversitv, Rorear Hae Yomee Becohdia Uiversiin. Korea

I-3.4 Anonymization Algorithm for Security and Confidentiality of Health Data Set across Social
Network
Broce Ndibaige tDongseo Douversitve Rorear oo dae D ceirDongseo U ancrsity

I-3.5 Study for Method and Standard of Performance Evaluation on Vitrectomy System
San K i Yoonse Thiany daeveon Lee Jong Chood Tees B deong Cho Scung Ro Pee Soon Youne Jlan

Thcogir Nine e Miyso o of Dood and Drug Sarcii Korcad

[Secdion 4] Services and Applications tor 1T Canvergence 1

SR U 1D
Chat Dol voungbovaas doo{basan St ai e oty Koee s
I-4.1  Evaluation of QoF of Web Setvices on 3 Mobile Host over & Witeless L AN by simulator!/
emulator System
Viesaake Shibaia: Yoshuinr e o, Byvosehe A odimara o Nagova distiterc oi Foddoiogy dapron
I-4.2 A Research on QR Code Recognition Enhancement using Pre-constructed Image Matching
Scheme
Visan Al Sungwec e thvamg Heo Unnersin Kereay
-4.3 A Novel License Plate Character Segmentation Method for Different Types of Vehicle
License Plates
Vidh Mostala Kamal Serker. Moo Avow Song ol oniw ang Canversay, Koseal
I-4.4 Themes-Based Classification for Al-Quran Knowiedge Ontology
lmiane taca Molid Svarooor ibdpdtade Thedad Bashalr Mo He Nahiaoindad Thioead o0 iverses 7 jara
Valavsia Malavsias
I-4.5 Professional and Amateur-produced Video Classification for Copyright Protection
loong Jivan Ko, Yong-seok Scoo Hon-vonuny Yoo il decronios and Tolecommunications Kescarch

Institie. Koreal

[Session -5] Wireless & Mobile Communication Systems and Infrastructure i

Chair: Dr. Young Jin Chan(Qatar University, Qatar)
I-5.1  Secure Antenna Subset Modulation with Coordinate Interleaved Orthogonal Designs
Youngpo Hong, Sanghun I Jeongscok Ha (KIS K orcas
I-5.2 Capacity Enhancement in Cognitive Radio Wireless Network with Dynamic Spectrum Access
Hela Chamkhia. Mazenw O. Hasna (Qatar U niversinn. Qatars: Ridha Bovallegne (¢ artliage wuversing

Tunis. Tunisia)

€y 1c1C 2014






