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Extended Abstract

Mapping the Conceptual Structure and Thematic Evolution of Persian-
Language Machine Learning Research Indexed in the ISC database: A
Bibliometric Study
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Introduction: Machine learning has emerged as one of the most influential
branches of artificial intelligence and has experienced remarkable growth in
scientific production during the last decade. Despite the increasing volume of
research in Iran in the field of machine learning, there are limited bibliometric
studies on the knowledge structure and thematic evolution of Persian-language
research in this domain. Therefore, this study aims to map the knowledge
structure and thematic evolution of Persian machine learning research indexed in
the Islamic World Science Citation Center (ISC) during the period 2013-2024.

Methodology: The present study is a bibliometric study with a descriptive-
analytical approach that aims to outline the status of Persian scientific productions
in the field of machine learning and analyse the conceptual structure of this field.
To achieve this goal, bibliometric indicators and scientific network analysis
methods were used, including university-level co-occurrence analysis, keyword
co-occurrence analysis, and scientific mapping.

The source of the research data is the Islamic World Science Citation Centre
(ISC). Data retrieval was performed in May 2025 in the title field of the ISC
advanced search. The search term included “machine learning” and all indexed
Persian research articles from 2013 to 2014 were retrieved. Finally, 399 articles
were selected as the final data set for analysis. In order to increase the validity of
the analyses, the data were subjected to a filtering and standardization process
before performing bibliometric processing. After data preparation, the
information was analysed in the BiblioShiny and Vosviewer software
environments. To outline the collaborative relationships between universities, 41
universities that had at least 3 articles were included in the final analysis. Also, in
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the co-word analysis section, after examining the frequency of keywords, 96
keywords with a minimum frequency of 3 were included in the final analysis to
obtain their co-occurrence rate in the articles, and then the co-word network and
strategic diagram of the data mining field were drawn using Biblioshiny.

Main findings: The results showed that the number of published articles
increased from one article in 2013 to 106 articles in 2023, which indicates the
rapid growth of this field in Iran. Among the 136 universities that had articles in
the field of machine learning, Islamic Azad University, University of Tehran, and
Tarbiat Modares University were the most active scientific universities in this
field with 101, 65, and 23 articles, respectively. In addition, among the 1873
identified keywords, the keywords “support vector machine”, “random forest”
and “artificial neural network™ are considered the most frequent research topics
with frequencies of 60, 59 and 43, respectively. The study of the evolution of the
topics indicates a gradual movement of research from basic concepts and classical
algorithms towards more specialized applications and topics such as deep
learning, modelling and environmental applications and natural hazards. Also, the
analysis of the keyword co-occurrence network revealed four main clusters
including environmental applications, algorithm development, interdisciplinary
applications and remote sensing-based studies. The results of the strategic
diagram also showed that the topics “classification”, “forecasting” and “artificial
intelligence” are among the fundamental topics, while the clusters related to

“support vector machine”, “random forest” and “remote sensing” are known as
specialized topics.

Discussion and conclusions: Overall, the results showed that machine learning
in Iran has transformed from an emerging field limited to specific applications
over the past decade into a rapidly growing field with a relatively established
knowledge structure and a wide range of interdisciplinary applications. This
transformation is visible not only in the quantitative increase in scientific
production, but also in the change in conceptual structure, expansion of
collaboration networks and diversity of research applications. Also, the findings
indicate that although classical algorithms still have a central place in the
conceptual structure of this field, some new methods and applications have also
entered Persian research in recent years. However, the limited presence of these
topics compared to global trends indicates that the development of this field still
requires more attention to emerging topics and the expansion of scientific
collaborations.

The research data were extracted solely from the ISC database, and Persian
documents indexed in other databases such as The Scientific Information



Database (SID) and Magiran were not included in the present analysis, which can
be considered one of the limitations of the research in terms of data
comprehensiveness. As a result, the obtained picture is not necessarily
representative of all Persian scientific productions in the field of machine learning
in Iran. For future research, it is suggested that the ISC database data be combined
with other databases indexing Persian scientific resources to obtain a more
comprehensive picture of Persian scientific productions in the field of machine
learning.
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