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Abstract. Knowledge graphs from text have garnered substantial interest across various domains due to their
potential to facilitate efficient information retrieval and knowledge exploration. However, knowledge graph gener-
ation from textual sources presents unique challenges, particularly in the Islamic domain, where primary sources
of knowledge are texts in Arabic, which exhibit complex linguistic and cultural nuances. This paper presents a
comprehensive methodology for generating a knowledge graph from the hadith corpus. Hadith, a fundamental re-
source in the Islamic domain, stands as one of the primary sources of Islamic legislation, encompassing the sayings,
actions, and silent approvals of the Prophet Muhammad. Leveraging Natural Language Processing techniques,
we systematically extract, annotate, and interlink semantic entities and relationships from the hadith corpus, ex-
tend the SemanticHadith ontology for entity organisation, and compute textual similarities to establish semantic
connections. We generate a comprehensive knowledge graph by applying these methods to six hadith collections,
facilitating efficient information retrieval and knowledge exploration in the Islamic domain. This is an essential
step towards annotating and linking the hadith corpus to allow semantic search to support scholars or students in
creating, evolving, and consulting a digital representation of Islamic knowledge. The SemanticHadith knowledge
graph is freely accessible at http://www.semantichadith.com.

Keywords: Knowledge Graph, Ontology, Knowledge Modelling, Hadith, Quran, Named Entity Recognition,
Knowledge Representation and Reasoning

1. Introduction

In the current landscape of abundant data and information, structured representation of knowledge has
become crucial for efficient information retrieval and utilisation across diverse domains. Knowledge graphs
(KGs), with their graph-based organisation of entities and relationships, have gained significant attention
for their ability to revolutionise information management and retrieval [1, 2]. Although knowledge graphs
have been widely adopted in fields such as biomedicine [3], education [4], and cultural heritage [5], their
application to religious domains, particularly Islamic knowledge, remains under-explored. Generating
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knowledge graphs from textual sources poses distinct challenges, especially in domains characterised by
complex linguistic and cultural nuances such as those found in Islamic texts. Our preliminary work has
demonstrated the potential of knowledge graphs to represent Islamic knowledge [6].

The Islamic knowledge domain, rooted in the Quran and the sunnah of the Prophet Muhammad, presents
a vast repository of textual resources that remain under-represented in the semantic web ecosystem [7].
Among these resources, the hadith—narrations of the Prophet’s sayings, actions, and approvals—consti-
tute a vital source for understanding Islamic teachings and jurisprudence [8]. While prior studies have
addressed specific subdomains, such as prophetic medicine [9], chain-of-narrators representation [10], and
thematic categorisation [11], these efforts often operate in isolation, lacking a unified semantic frame-
work. Similarly, ontological models [12, 13] and WordNet-like linguistic resources [14] frequently suffer
from limited interoperability and interdisciplinary applicability. Our previous work, SemanticHadith, ad-
dresses part of this challenge by systematically modelling the structure of hadith and narrator chains [15].
However, the absence of comprehensive semantic representation for hadith texts continues to hinder their
seamless integration into the broader semantic web landscape, limiting effective exploration and retrieval
of Islamic knowledge. Overcoming these limitations remain critical to advancing the accessibility and
interconnectedness of Islamic knowledge resources.

This study addresses the broader challenges of hadith modelling by introducing a comprehensive method-
ology for generating a knowledge graph from the hadith corpus. By leveraging advanced Natural Language
Processing (NLP) techniques, such as Named Entity Recognition (NER) and relationship extraction, our
methodology enables a granular understanding of entities, narrators, and their semantic relationships.
Tools like spaCy and transfer learning models tailored to Classical Arabic are employed, alongside pre-
processing techniques such as diacritic normalisation, tokenisation, and morphological analysis, to address
the linguistic diversity inherent in Arabic texts. However, our methodology operates under several as-
sumptions, including a reliance on standardised textual sources in Classical Arabic and expert validation
to resolve ambiguities. Limitations such as linguistic diversity, regional dialects, and varying levels of
authenticity across hadith collections remain challenges for accurate semantic modelling. Despite these
limitations, the proposed approach significantly advances the representation of Islamic knowledge by inte-
grating principles of linked data and external knowledge graphs, such as Wikidata and DBpedia, enabling
connections between Islamic studies and fields like history, linguistics, and cultural studies. Such integra-
tion is critical for fostering interdisciplinary research and making Islamic knowledge resources accessible
to a wider audience. Unlike traditional approaches, which rely on keyword-based searches and static in-
dexing, this framework provides dynamic interlinking of entities and thematic contexts. For instance, a
thematic query like ‘charity’ retrieves not only narrations that explicitly mention giving or donations but
also those addressing related topics such as the virtues of helping neighbours, assisting the poor, and the
prohibition of hoarding wealth. These connections, enabled by semantic relationships within the knowl-
edge graph, go beyond traditional keyword searches by uncovering indirect but meaningful links between
narrations. This granularity and interconnectedness enable researchers, students, and educators to explore
Islamic texts systematically and intuitively. The inclusion of external knowledge sources further enhances
interdisciplinary research, bridging Islamic studies with fields such as linguistics, cultural studies, and
history.

The SemanticHadith ontology and knowledge graph provide practical benefits that cater to diverse
audiences. Scholars and researchers can use the framework to perform advanced semantic queries, uncov-
ering patterns and relationships within the corpus that were previously difficult to identify. Educators
and students benefit from interactive tools that facilitate thematic exploration or the creation of tailored
pedagogical resources. The ontology’s scalability and expert-validated mappings enhance its reliability,
making it a valuable resource for both rigorous academic study and public engagement. By integrating
state-of-the-art NLP technologies with domain expertise, this framework enables an accessible, interactive,
and context-rich exploration of Islamic knowledge.

We present the SemanticHadith ontology version 2.0.1, an enhanced iteration that builds upon the foun-
dation of version 1.0.1. This updated ontology expands the modelling of entities and topics within hadith
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texts, enabling a more nuanced understanding of Islamic teachings. By formalising this extensive knowl-
edge repository and interlinking its components, the ontology supports new avenues for research, discovery,
and synthesis within the Islamic knowledge domain. This emphasis on comprehensive semantic modelling
highlights the importance of integrating various textual resources, including Quranic commentaries that
heavily rely on hadith corpora for interpreting Quranic verses. Such integration enriches the exploration
of Islamic knowledge, fostering a deeper understanding of the interconnectedness across different facets of
Islamic teachings. Through this work, we aim to address challenges in knowledge acquisition and semantic
content creation, particularly for applications dependent on advanced semantic technologies. By adopt-
ing a semantic perspective, the framework facilitates more effective search and discovery of concepts and
relationships within hadith texts.

2. Background Context and Motivation

In Islamic tradition, hadith serves as a vital source of knowledge, offering narratives of historical events
from the life of Prophet Muhammad, interpretations of Quranic verses, and elaborations of essential Islamic
concepts. Second only to the Quran, the hadith corpus significantly influences Islamic jurisprudence and
understanding. Each hadith consists of two primary components: the matan (narration content) and
the sanad (chain of narrators). The sanad, presented as a chronological list of narrators, is instrumental
in assessing the authenticity of a hadith, as scholars evaluate the integrity of the chain to determine
its reliability. The expansive nature of the hadith corpus presents challenges in managing its intricate
relationships and concepts. Beyond the primary texts, a substantial body of supplementary literature,
including commentaries and biographical records, adds layers of complexity. Navigating these resources
requires not only identifying narrators and texts but also a deeper comprehension of the relationships
across both the hadith and the Quran, such as which hadith elaborate specific Quranic verses or share
thematic similarities.

Historically, the study of Islamic knowledge has relied on unstructured textual resources, making sys-
tematic exploration and analysis arduous. Despite its critical role in shaping Islamic thought, the hadith
corpus remains underutilised within the semantic web ecosystem. Advances in semantic modelling and
knowledge graph construction present transformative opportunities for organising and linking Islamic texts.
Expanding beyond canonical hadith collections to include Quranic commentaries (tafsir), biographies of
narrators, Islamic jurisprudence (fiqh), and classical scholarly works could foster a more comprehensive
understanding of Islamic tradition. Moreover, multilingual knowledge graphs would make these resources
accessible to diverse audiences worldwide, addressing linguistic and cultural nuances to enhance inclusiv-
ity. Cross-domain integration with datasets from fields such as history, sociology, and science offers the
potential for interdisciplinary research, uncovering novel insights into the influence of Islamic knowledge on
global history and culture. Future research should also prioritise the development of intuitive tools, such
as AI-driven reasoning systems and natural language search interfaces, to empower scholars, students,
and the general public in engaging seamlessly with Islamic knowledge graphs. These directions high-
light the potential for semantic modelling to advance Islamic studies by combining traditional knowledge
with modern computational methods, offering unprecedented opportunities for exploration, education, and
cross-disciplinary collaboration.

2.1. Importance of Hadith

Understanding the significance of hadith requires integrating principles of Quranic understanding and the
science of exegesis (tafsir), as Quranic verses often depend on hadith for contextualisation and elaboration.
Tafsir relies heavily on authentic hadith to clarify historical contexts, reasons for revelation, and essential
concepts not immediately apparent from the Quranic text. For example, comprehensive commentaries
such as Tafsir al-Tabari frequently reference hadith to elucidate meanings. Adhering to these principles is
critical for producing accurate interpretations of the Quran [16].
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Figure 1. Motivational Scenario - Connecting primary and secondary Islamic knowledge sources

2.2. Need for Formalised Semantic Modelling

Navigating Islamic knowledge—spanning Quranic texts, hadith literature, and tafsir—presents signifi-
cant challenges. For instance, a student seeking to explore the connections between verses in Surah Ibrahim
may instinctively turn to hadith literature for explanations, supplemented by renowned tafsir such as Tafsir
al-Tabari. Figure 1 illustrates this scenario and highlights the necessity for structured knowledge mod-
elling tailored to Islamic texts. By organising Quranic verses and related hadith explanations within a
knowledge graph framework, scholars and learners can systematically explore the intricate links between
primary and secondary sources.

Hadith complements the Quran by elaborating on its verses and providing practical guidance. Over
centuries, thousands of commentaries have been produced in various languages, all of which rely on hadith
to interpret Quranic teachings. Formalising this extensive repository through semantic modelling and
KG generation promises to unlock new avenues for research and synthesis. In Figure 2, we provide
an example from both the Quranic and hadith texts, highlighting the same entities and topics. This
visualisation of linking of shared entities and topics across Quranic and hadith texts, emphasise the
interconnected nature of Islamic knowledge and the importance of a unified framework. Other examples of
hadith explicitly explaining Quranic principles, demonstrating the interconnectedness of the two sources
of Islamic knowledge include:
Elaboration on Quranic Verses

– Wudu (Ablution)
Quranic Verse: “O you who have believed, when you rise to [perform] prayer, wash your faces and
your forearms to the elbows and wipe over your heads and wash your feet to the ankles...” (Surah
Al-Ma’idah, 5:6)
Hadith: The Prophet provided a practical demonstration of wudu: “Whoever performs ablution as I
do, and then prays two rak’ahs without allowing his thoughts to wander, will have all his past sins
forgiven.” (Sahih Bukhari, 159)
This expands on the Quranic verse by illustrating how to perform wudu properly and its spiritual
benefits.

Explanation of Islamic Concepts

– Definition of Faith (Iman)
Quranic Verse: “The believers are only those who, when Allah is mentioned, their hearts become
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fearful, and when His verses are recited to them, it increases them in faith.” (Surah Al-Anfal, 8:2)
Hadith: The Prophet defined Iman succinctly: “Iman is to believe in Allah, His angels, His books, His
messengers, the Last Day, and to believe in divine decree, both its good and its bad.” (Sahih Muslim,
8)

Figure 2. Motivational Scenario 2 - Connecting Themes, topics, people and places in the Quran and hadith

2.3. Advances and Challenges in Semantic Modelling of Islamic Knowledge

Efforts to model and publish Islamic knowledge as linked data have predominantly focused on the Quran,
while the hadith corpus remains relatively under-explored. Existing research spans various aspects of
hadith, including thematic categorisation [11], jurisprudential classification [12, 17], and linguistic analysis
[18, 19].For instance, Fairouz et al. [20] modelled hadith commentaries, while Jaafar and Che Pa [13]
concentrated on concepts within Arabic hadith texts. Similarly, Khatib et al. [14] proposed a WordNet-
like linguistic resource, and Azmi et al. [21] provided a comprehensive review of computational techniques
applied to hadith literature.

Despite this diversity, the field remains fragmented. While works such as Dukes et al. [19] explored syn-
tactic and morphological annotations for Arabic texts, and Al-Khalifa et al. [22] proposed semi-automated
ontology construction for Quranic verses, these efforts lack integration into a unified semantic framework.
Farghaly and Shaalan [18] highlighted the under-representation of Islamic textual resources in Arabic
NLP tools, whereas Hakkoum and Raghay [17] focused narrowly on ontologies for Islamic jurisprudence.
More recent contributions include Altammami et al.’s annotated Arabic-English corpus for hadith [23] and
their work on text segmentation [24] and ontological modelling [11]. Additionally, association rule mining
techniques have been employed for jurisprudential ontology [12], similar to the framework proposed by
Al-Arfaj and Al-Salman [25] to create an ontology from Arabic texts. Automated parsing and classification
tools have further contributed to the field. E-Narrator [10] focused on parsing hadith text and generating
graphical representations of narrator chains. Building on E-Narrator, HadithRDF [26] extended this ap-
proach by developing an ontology-based system for assessing isnad authenticity based on scholarly rules.
Data mining techniques for indexing hadith collections by Aldhlan et al. [27] and Naji et al. [28] and
social network analyses of narrators by Saeed et al. [29] further illustrate the diversity of computational
approaches.
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