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Abstract

Keyword-based technique has low accuracy and always leads to wrong information retrieved. Therefore, many researchers implement
semantic search to overcome the above problems. Many researchers have built different Quran ontology in various domains to facilitate
the knowledge representation in the Quran. Nevertheless, there are many domain concepts mentioned in the Quran which are not yet
covered, especially for the Medical and Health Science domain. Hence, this research presents the development of ontology for the Medi-
cal and Health Science domain in the Quran and implementation of ontology-based search method to answer related queries in the Quran.
The development of ontology adopts the ontology 101 approach which later evaluated by Quran experts. Furthermore, a hybrid search
tool was developed that encompassed semantic-based and keyword based technique to answer a user query. The search tool was evaluat-
ed using the Recall and Precision measurements, which shows high accuracy in retrieving the Medical and Health Science knowledge in
the Quran. For future work, this research can be used as a reference and basis to answer user queries, data integration with other applica-

tions or existing ontology can be further expanded.
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1. Introduction

Al-Quran is referred as one of the primary resource for Muslims.
Muslims believe that the Al-Quran contains information related to
science, prediction of future, law, and others. The information can
be retrieved throughout the Al-Quran. Recently, there are more
studies and research work related to Al-Quran and sciences [1]. In
[2] in his research highlighted that search and retrieval of
knowledge in Al-Quran sometimes lacks accuracy due to the non-
implementation of sophisticated and dynamic ways for retrieving
knowledge or verses. Moreover, the present way of searching in
Al-Quran is not based on knowledge classification. Hence, this
shows that there is weakness in searching and retrieving the verses
in Al-Quran [3].

Recently, there are two techniques for knowledge retrieval for Al-
Quran which are known as keyword-based and semantic based [4].
The keyword-based technique finds possible word combination
that is relevant to the keyword, while semantic-based technique
finds similarity based on matching the contextual meaning of a
keyword based on concept [5]. Semantic-based technique is de-
fined as knowledge retrieval process that exploits domain
knowledge, which is formalized by means of an ontology [6].
Ontology, which is the backbone for semantic-search technique
has been considered as an adequate methodology to support a
variety of activities such as knowledge retrieval, storage, sharing
and dissemination [7]. Many studies have shown the effectiveness
of ontology-based search engine over keyword based search en-
gine [8]. Ontology uses concepts, such as classes and relationships
between properties of classes, to search verses and establish the
knowledge contained in the Quran [9]. The concept in the Quran is

referred to as verses, which are defined by a hierarchy of division,
chapter, and verse [10]. Previous studies such as [11, 2, 5] have
emphasized that existing Al-Quran verses retrieval can be signifi-
cantly retrieved by using an ontology-based approach.

The current approach increases the difficulty in obtaining accurate
knowledge because the verses are retrieved not according to do-
main classification hierarchy. The results are difficult to sort and
facilitate reader understanding [12]. However, this deficiency can
be resolved by employing the ontological approach and by classi-
fying Al-Quran verses according to themes that can be more easily
understood by readers [2]. Themes classification, which is referred
to as thematic approach, is a way of teaching and learning such
that many areas of knowledge are integrated and connected within
a theme. Therefore, it allows learning to be less fragmented and
more natural [3].

Many of the existing works, including the study carried out in [2]
are based on semantic search for related verses in Al-Quran,
which do not give accurate results in retrieving knowledge when
searching for the keywords as it does not use the theme concept.
However, finding verses in Al-Quran through the keyword search
and retrieving using ontology approach is much easier and straight
forward.

Therefore, this paper presents the development of ontology for the
Medical and Health Science domain in Al-Quran. For this ontolo-
gy development, the concepts are manually extracted by experts
from the Faculty of Quranic and Sunnah Studies (FPQS) and Fac-
ulty of Medicine and Health Sciences (FPSK), Universiti Sains
Islam Malaysia (USIM). This research also developed a search
tool to facilitate retrieval of Medical and Health Science
knowledge extracted from the Quran.

Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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This paper is organized as follows: Section 2 presents related
works. Section 3 presents the processes of the ontology methodol-
ogy. Section 4 presents the findings and evaluation of the ontology
modeling. Finally, Section 5 concludes the paper and discusses
future work.

2. Related Works

In this section, we describe related works on Al-Quran search and
retrieval approach, and the ontology-based research for Quran.

2.1. Al-Quran Search and Retrieval Approach

Currently, many Al-Quran search tool and applications have been
developed for knowledge retrieval from it. Every tool has different
capability depending on the focus area, and techniques [13]. Pre-
viously, there are two main approaches for knowledge retrieval
from Al-Quran which are keyword-based and semantic-based
techniques. The semantic-based technique is a concept-based
search tool that retrieves results based on word meaning, or con-
cept match, whereas the keyword-based technique returns results
based on letters matching word(s) queries [14].

A study by [13] has classified several of Al-Quran searching ap-
proaches. The existing approach for text-based (keyword-based)
can be referred in the existing work done by [15]. This research
designs Optical Character Recognition (OCR) for recognition of
the Arabic alphabet. It computes image-morphological features on
input of word images. Moreover, a Chatbot has been created to
search and to match based on the keyword to find relevant verses
for Arabic web [16]. The Chatbot matches the important word
from the search field and perform simple keyword based searching
to find the relevant verses from Arabic web.

There are several deficiencies concern with the Quran verses re-
trieval using existing keyword search techniques. Among the
known problems are, relevant verses are not retrieved and irrele-
vant verses are retrieved, or the sequences of retrieved verses are
not in the correct hierarchy [11]. Additionally, the keyword-based
techniques have limitation in understanding the meaning of input
words and neglecting some theories of information retrieval [17].
Due to drawback from keyword-based techniques, the semantic-
based techniques have been used by current researchers in facili-
tating verses retrieval from the Quran. The existing semantic-
based techniques for the Quran includes ontology-based tech-
niques that can be seen in [18] works. They applied the ontology
semantic based approach to represent the Quran domain for
searching [18]. This research creates ontology concept “nouns”
from Al-Quran. The searching technique searches the concept(s)
matching user query and returns the verses related to this concept.
They used dataset from Leeds University for evaluation. Another
semantic-based approach is by using cross-language information
retrieval (CLIR) technique. This approach can be seen in the work
presented by [19-20]. The Quran concept is applied for disambig-
uating translation of the query. These works aim to improve dic-
tionary-based query translation. Moreover, there are works which
use the synonyms-set as described in [11]. This research exploits
WordNet relationships in a relational database model. This model
retrieves 80% more accuracy than existing keyword-based tech-
nique. Table 1 summarizes the above existing works.

2.2. Ontology-based Research for Quran

There are several studies which have been initiated on the topic of
Quran ontology. Most of these studies have been developed in
order to improve the efficiency of information retrieval and
knowledge representation for the Quran.

Table 1: Comparison Study of Existing Al-Quran Searching Meth-

od/approach
References Approach Method
[18] Semantic-Based Ontology-based approach
[11] Semantic-Based Synonym-set (Wordnet)
[19-20] Semantic-Based | Cross-language information retriev-
al (CLIR)
[15] Keyword-Based Morphological search
[16] Keyword-Based Pattern matching technique

These have facilitated the process of accessing Quran knowledge.
However, most research has different aspects such as the domain
coverage of the Al-Quran, language of the text used; original Ara-
bic text or other translation, domain focused on, number of con-
cepts and types covered, concept extraction method, relation types
and verification method.

Based on the existing works listed in Table 2, most research focus
on specific domains inside the Al-Quran, Nevertheless, there are
still many domain concepts mentioned in the Quran which are not
yet covered. Apart from that, due to essence of semantic technolo-
gy that uses ontology to describe the meaning of data, there are
needs for extensive research to explore other knowledge classifi-
cation for Al-Quran, especially in the Medical and Health Science
domain. Hence, this research presents the development of ontolo-
gy for the Medical and Health Science domain in the Quran and
implementation of ontology-based search method to answer relat-
ed queries in the Quran.

Table 2: Summary of Ontology Research for Quran

Underlying
References Domain/ Cov- Verification Format and
erage Area Method Used Technology
Used
« o Domain Ex-
[21] Pray perts OWL
“ » Domain Ex-
[22] Pray perts OWL
[23] “Time Noun” N/A OWL
“Women Noun
[24] and Verbs” N/A owL
[25] %;g:i:fd Don;zlr?sEx- OWL, protégé
[2] “Animals” N/A OWL, protégé
“salat, zakat,
(26] sin, reward” . e
[27] “Pronouns” Ibn Kathir XML
[28] R Domain Ex- OWL
perts
“Human social Tafsiral-
[29] relations” Jalalayn OWL, protégé
“Juz Amma Domain Ex- ‘.
[30] (Juz 30)” perts OWL, protégé

Furthermore, most existing semantic search tools used only a
unique source or part of existing Quran ontologies and that affect-
ed the accuracies of the retrieved results. The study in [31] aims
the search tools to have a better accuracy in term of precision and
recall when answering a user query. Therefore, this paper presents
the development of hybrid search tools that utilized semantic-
based searching by using ontology and keyword-based search.

3. Methodology

This research aims to develop hybrid semantic-based and key-

word-based search tool to retrieve the Medical and Health Science

related verses from the Quran. In order to address the identified

problem, and setting out how this research goal achieved, this

research involved two major parts:

1. The first part is concerned with the development of domain
ontology for Medical and Health Science domain in the Quran.
This ontology is called as QuranMed ontology.
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2. The second part is concerned with the development of hybrid
search tool to get an accurate answer from user queries.

Initially, Al-Quran is a root of all the classes (themes) and it is
described by subclasses of (Divisions), (Chapters) and Verses. Al-
Quran knowledge is a collection of division, chapter and verses,
whereby the verse is a subclass for chapter, and chapter is a sub-
class for division [10]. The proposed ontology-based approach for
knowledge retrieval in the Quran will be discussed in the follow-
ing sections.

3.1. Quranmed Ontology Development

Ontology modelling is a complex task. Since the 1990s, research-
ers have proposed several methodologies and methods for ontolo-
gy development. There is no method that is considered the right
one to implement [8]. However, these fundamental rules of ontol-
ogy design must be followed which are:

e  There are many ways of modeling a domain, and the best
solution always depends on what the ontology developers
have in mind and the extensions that they anticipate.
Ontology development is necessarily an iterative process.

e  Concepts in the ontology should be close to real objects
(physical or logical) and relationships in the domain of inter-
est. These concepts should reflect the model as in the real
world.

The Ontology Development 101 method that was proposed by [32]
has been chosen as the basis and guidance for this research paper’s
ontology modelling. This method consists of five phases which
are specification, integration, conceptualizations, implementation
and evaluation.

The QuranMed ontology cover Al-Quran Juz, Chapter, Verses and
English Translation based on Sahih International. As shown in
Figure 1, the Medical and Health Science theme concepts are ex-
tracted based on Malaysian Research and Development Classifica-
tion System 5th edition by Ministry of Science, Technology and
Innovation (MOSTI) which is a specialized agency of research
and development activities in Malaysia. Additionally, the
QuranMed also has added the linking between the Medical and
Health Science concept and DBpedia as shown in Figure 2, the
largest web open data [33], where the concept is covered. This
linkage helps user to understand the meaning of the terminology
and description thoroughly.

JATEGORY = GROUP  AREA

F1100000

Alergy

Cellutar Immunology
Humeral Immunology
Immunochemistry
Immunogenetics

Nutritional Immunology
Transplantation Immunology
Tumour Immunology
Immunomodulation

Other Immunology n.e.c.

Anti-Oxidants

Carbohydrates

Hormones

Lipids

Nucleic Acids

Proteins

Vitaming

Other Medical Biochemistry and Clinical
Chemistry ne.c

Fig 1: Medical and Health Science Concepts Classification.

AL-MAAIDAM AYAT 113

About: Cardiology

Fig 2: Medical and Health Science concept match with DBpedia

Codes [surah Verses

F1100100 IMMUNOLOGY Surah Al Bagarah 2:184
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Fig 3: QuranMed Instances dataset.

The instances for QuranMed, where the datasets were prepared
and endorsed by the Quran experts from Fakulti Pengajian Quran
Sunnah at Universiti Sains Islam Malaysia. These instances de-
scribe the relationship between Medical and Health Science field
area and Al-Quran verses. Additionally, it also describes the im-
portant keyword to enhance searching functionality. It covers all
verses in the Quran. These instances were prepared in spreadsheet
format as shown in Figure 3 and then were imported by using Java
tools. There are 692 total unique instances which have been im-
ported into the QuranMed concepts.

Protégé is used to create the ontology because it is well main-
tained and contains a number of useful plugins that we can add to
facilitate reasoning tasks as well as visualizing the model using
diagrams and matrices. Figure 4 shows some statistics of the on-
tology.

Metrics

Axiom
Logical axiom count

56456
47888

Declaration axioms count 1498
Class count 445
Object property count 5
Data property count 12

Individual count
DL expressivity

7416
ALCOKD)

Fig. 4: Ontology Metrics Statistics.
3.2. Searching Scenario

The main features of the searching are to allow shortened forms of
terms, synonyms and variety approach of searching. In this
demonstration, five scenarios are illustrated to show how the sys-
tem works.

Scenario 1 - Information Retrieval based on a medical field search.
In this scenario, a user wants to find any verses that are related to
medical and health science domain field keyword such as the
“Cardiology”. The query result can be retrieved with the keyword
“cardiology” or by querying the exact verse search that related to
it, such as the example here:

P S R S T S PR PR %o
O 18 Ly &all Clde 205 Uiy S 23158 (i g 8
Figure 5 shows how the relationship can be represented between

these two words which have been defined using the relations of
“hasField” and “hasAyatUthmani”
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Cardiology
hasField

Keyword

hasRelatedAyat

Cardiology
hasField

Lol agd

< <

Gl adl L | 38 G 08

/hasAvalUthmanl
Al_Baqgarah_013

Keyword

S sl a7a a3l 8

hasRelatedAyat

Fig. 5: Relationship of “hasfield” and “hasAyatUthmani”

Scenario 2 - Information Retrieval based Translation search. In
this scenario, a user wants to find any verses that are related to
medical and health science domain field keyword, such as “There
is a disease in their hearts”. The query result can be retrieved with
the following keyword and match with related field if match.
Figure 6 shows how the relationship can be represented between
these two words which have been defined using the relations of
“hasField” and “hasTranslation”.

Cardiology

hasField

There is a disease in their

Keyword hearts

hasRelatedAyat

/hasTranslauon
Al_Bagarah_013

Fig. 6: Relationship of “hasField” and “hasTranslation”

Scenario 3 - Information Retrieval based general keyword search.
In this scenario, a user wants to find any verses that are related to
medical and health science domain field keyword such as “fool”.
The query result can be retrieved with the following keyword and
match with related field if match. Figure 7 shows how the rela-
tionship can be represented between these two words which have
been defined using the relations of “hasField” and “hasKeyword”.

Cardiology

hasField

Keyword Fool, stupid, silly, dumb

/hasKevword
Al_Bagarah_013

Fig. 7: Relationship of “hasField” and “hasKeyword”

hasRelatedAyat

Scenario 4 - Information Retrieval based to see detail description
open data in Dbepedia. In this scenario, a user wants to find any
verses that are related to medical and health science domain field
keyword such as “Al-Baqarah Ayat 10”. The query result can be
retrieved with the following keyword and match with related field
if match.

Figure 8 shows how the relationship can be represented between
these two words which have been defined using the relations of
“sameAs” and “hasLabel”.

___—» Dbpediafresource/cardiology

Cardiology
sameAs

hasField

Keyword

Al-Baqarah Ayat 10

H\astabel
Al_Baqgarah_010

Fig. 8: Relationship of “hasLabel” and “sameAs”

hasRelatedAya

3.3. Quranmed Hybrid Search Tool

The hybrid search tool allows non-technical users to use the ontol-
ogy without writing SPARQL queries, it will parse and analyze
the user query regardless the input in Arabic and build SPARQL
queries using the ontology concepts and properties. This search
tool is called as hybrid because of the searching mechanism that
utilized concept search inside ontology and keyword search to
match query requested by user if no matching concept found. Fig-
ure 9 describes the different steps of the search algorithm.

[ 1 ]

v

[ [ ]
[ 1 ]

=

+

Fig. 9: Hybrid Search Algorithm.

User Query: In this step, user query will be parsed to query pro-
cessing. The query can be anything including Al-Quran verse,
translation, medical and health science keyword, and Al-Quran
surah and verse number.

Stop words removal: This search tool implements English stop

words removal that removes common stop words such as he, is, at,

which, and onto to support exact phrase search. The list of stop
words is based on http://www.ranks.nl/ Stop words List.

SPARQL Query Builder: The SPARQL Query Builder was exe-

cuted in two phases. The first phase will execute searching based

on:

e Search Domain Field: Search Al-Quran based on Medical and
Health Science concept, such as cardiology, audiology, allergy
and immunology.

e Search Keyword: Search the keyword of any random key-
words that may relate to Medical and Health Science field
such as bones, milk, embryos and intoxicants.

If any of the queries did not match the above searching area, the
second phase concept match searching will be executed. This kind
of searching will be executed by assuming these criteria will be
used by user for searching:

e Search verses: Search Al-Quran verses in Arabic that matches
with keyword query. The searching function enables the user
who knows the verse, but did not know other related infor-
mation such surah name or translation

e Search translation: Search Al-Quran translation, the results
will be sorted descending from the highest number of match
keywords in a single sentence translation.

e Search Surah: Search Surah based on Surah Name for example
“Al-Baqarah”

e Search verses number: Search based on the verse number for
example “Al-Baqarah Ayat 10”
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e Hit Ranking: The result of searching will be sorted based on
hit ranking, where the first phase results will display first
based on concept search, followed by keyword search. If no
results from the first phase, the second phase searching result
will be displayed. The results will be sorted based on the num-
ber of hits matched from a user query.

4. Results and Discussion

The QuranMed ontology has been validated by Al-Quran and
Hadith experts. The expert team is led by Associate Professor Dr.
Adnan bin Mohamed Yusoff, whom is a researcher and also the
Dean of Fakulty of Quranic and Sunnah, Universiti Sains Islam
Malaysia (USIM). The team of experts consists of 12 other re-
searchers whom are the experts in Al-Quran and Hadith domain.
The process gathering requirement from expert from initial ontol-
ogy development, dataset spreadsheet format that was adopted
inside QuranMed ontology and evaluation stage was documented

in the ontology requirement specification, as shown in the Appen-
dix section.

The QuranMed search tool is tested by using a pre-defined test
case. Test case in used in this research to test functionalities and to
trace any changes occurs [31]. The test case that is prepared for
this method is basically aimed to test the accuracy of searching
method. The results of accuracy were based on precision and re-
call [34]. The dataset that was prepared by the domain experts has
been used as a baseline to measure the accuracy of the search tool.
For the testing purpose, random query keyword was selected from
dataset from experts. The searching approach was made based
combination of concept and exact keyword match.

Based on the results from the evaluation, domain field concept
search has higher accuracy which is 94.75% for the recall and
100% for the precision (see Table 3). This is because semantic
search can crawl and retrieve accurately the instances that has a
relationship with the related concept. Additionally, reasoner in
semantic database, such as Apache Jena, it enriched the triples
data which also enrich the relationship between same concepts
that shares same instances.

Table 3: Measurement for Searching Result using domain field search

Quanmed Field | T | eved | NotRetieved | Retreved | Recall %9 | Precision (%)
Immunology 2 2 0 0 100 100
Neonatology 16 14 2 0 88 100

Hormones 10 9 1 0 90 100
Preventive Medicine 18 17 1 0 94 100
Proteins 19 18 1 0 95 100
Nutrition 43 41 2 0 95 100
Cardiology 41 40 1 0 98 100
Ophthalmology 44 43 1 0 98 100
Total 225 215 10 0 94.75 100
Table 4: Measurement for Searching Result using Keyword Search
Keyword Relevanqe Record Relevance _Record Irrelevan_ce Record Precision Recall
Retrieved Not Retrieved Retrieved

Fruit 53 0 10 100% 84%

Water 8 0 2 100% 80%

old age 2 1 0 67% 100%

Intoxicants 7 4 0 64% 100%

Barren 6 1 0 86% 100%

Cattle 25 0 19 100% 57%

not hear 31 1 0 97% 100%

a condiment 4 0 0 100% 100%

an ailment of the head 4 0 0 100% 100%

Cry 2 0 0 100% 100%

menstruation 2 0 0 100% 100%

Heart 40 17 0 70% 100%

Female 10 0 1 100% 91%

Bones 6 0 3 100% 67%

Milk 8 0 2 100% 80%

Blind 9 2 0 82% 100%

Flesh 27 0 1 100% 96%

Wash 5 0 0 100% 100%

embryos 8 0 0 100% 100%

Skins 15 1 0 94% 100%

wombs 13 0 0 100% 100%

Average 280 27 38 91% 88%

The keyword search test case has 91% precision and 88% recall
where it is lower than domain field concept search (see Table 4).
This is because the keyword searching technique tries to match
exact phrase with keywords which leads to lower accuracy when
dealing with keyword inside a database that are not stemmed.

5. Conclusion

This paper presents the hybrid search approach for retrieving the
Medical and Health Science knowledge from the Quran. The
search tool encompasses semantic-based (using ontology) and

keyword-based technique to answer simple queries from the user.
The search tool makes use the QuranMed ontology as a reference
and basis to answer user queries. The proposed ontology has been
evaluated by domain experts. In addition, the QuranMed search
tool has demonstrated high precision and recall when retrieving
the Medical and Health Science related queries. For future work,
the QuranMed ontology can be used as a reference and basis to
answer user queries related to the Medical and Health Science
domain in the Quran, to integrate data with other applications or to
expand this ontology. Furthermore, the QuranMed search tool can
be enhanced by including enhanced query processing technique
such as tokenizing, normalization, stemming and synonyms gen-
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erations. It is hoped that in future this search tool can answer
complex queries with better accuracy.
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