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Background and Objective: In the information era, artificial intelligence (Al) is
recognized as a pivotal technology of the 21st century, with widespread applications
across various domains, including industry, education, medicine, and judiciary. However,
the deployment of Al in sensitive fields such as medicine and judiciary, where decisions
can profoundly impact human lives, presents significant challenges. One of the foremost
challenges is the lack of transparency and explainability in the decision-making processes
of Al systems. Explainable Artificial Intelligence (XAl) has emerged as a critical and
strategic research area aimed at enhancing the transparency, trustworthiness, and
interpretability of intelligent systems. In this context, knowledge graphs, by providing a
structured framework for representing and organizing complex relationships among data
entities, play a vital role in improving conceptual understanding of data. The convergence
of XAl and knowledge graphs has the potential to enhance the qualitative performance
and explainability of Al-based systems, particularly in critical applications such as
aerospace, nuclear technology, and medicine, where operational precision and high
trustworthiness are paramount. Despite the significant potential of this integrative
approach, few studies have systematically and comprehensively explored it. The objective
of this study is to analyze the trends and scientific structure of research in the domains of
explainable Al and knowledge graphs using scientometric methods.

Materials and Methods: This applied research was conducted using scientometric tools,
including VOSviewer and UCINET. The study encompasses all indexed records related
to knowledge graphs and explainable Al from 2020 to 2024, totaling 13,818 records,
including articles, books, abstracts, and other documents. These records were analyzed to
identify global research trends, prominent authors, institutions, and research clusters. The
Web of Science citation database served as the primary data source. Following data
extraction, the records were processed using Microsoft Excel and imported into
VOSviewer for visualization and network clustering, which facilitated the identification
of the overall cluster map and their interconnections. Subsequently, the data obtained from
VOSviewer were analyzed using UCINET to map clusters, relationships, and co-
occurrence of keywords.

Findings: The analysis of scientific data indicates that China leads global research in this
field, with 6,027 registered research outputs, accounting for a significant share of the
scientific production. The United States and Germany follow, indicating a primary
concentration of global research efforts in these three countries. From a thematic
perspective, the keywords "knowledge graph,” "explainable artificial intelligence," and
"machine learning" were the most frequently cited in the literature, underscoring their
significance in recent research. Cluster analysis reveals that research in this domain has
primarily developed in four key directions: (1) graph-based modeling, which focuses on
examining the structural relationships of data; (2) semantic applications, emphasizing
practical implementations; (3) explainability in machine learning, related to model
transparency; and (4) feature extraction and predictive modeling, aimed at improving
system performance. These findings demonstrate that the scientific community has
systematically addressed both theoretical and practical aspects of this domain.
Conclusion: As the capabilities and complexity of Al systems continue to advance, the
need for explainable approaches becomes increasingly critical. The integration of
knowledge graphs with explainable intelligent systems offers a promising avenue to
address this need. This convergence enables the utilization of semantically rich structured
representations alongside transparency mechanisms in learning models. The data analysis
indicates that the fields of knowledge graphs and explainable Al have garnered significant
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attention in countries leading Al research, resulting in an increased volume of scientific
output in these domains. This study provides a comprehensive overview of the research
landscape in knowledge graphs and explainable Al, offering valuable insights for
researchers and policymakers to address existing gaps in transparency and explainability
in Al systems.
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