ISSN: 2582-7219

International Journal of Multidisciplinary
Research in Science, Engineering and Technology

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Impact Factor: 8.206 Volume 8, Issue 5, May 2025



©2025 IJMRSET | Volume 8, Issue 5, May 2025| DOI:10.15680/IJMRSET.2025.0805010

IBNANHYEYE VAR | www.ijmrset.com | Impact Factor: 8.206) ESTD Year: 2018

- EN,

r ‘r:?&? - * - - - -
58-';;3}} International Journal of Multidisciplinary Research in
a0 5 o . . :
ﬂz?ﬁll Science, Engineering and Technology (IJMRSET)

IIMBSE (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Revolutionizing Metadata Management
through Intelligent Automation

Kavya Nandini Nair

Cybersecurity Data Scientist, Japan.

ABSTRACT: Metadata management is crucial for efficient data governance, resource discovery, and decision-making
in today's data-driven landscape. Traditional metadata approaches often face challenges such as manual processes,
siloed systems, and scalability issues. The integration of artificial intelligence (Al) technologies, including natural
language processing (NLP), machine learning (ML), and generative Al, offers transformative solutions to these
challenges. Al-driven metadata management automates tasks like metadata generation, enhances data discoverability,
and ensures compliance with governance standards. This paper explores the evolution of metadata management,
examines the impact of Al integration, and presents a framework for intelligent automation in metadata stewardship.
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L. INTRODUCTION

In the era of big data, effective metadata management is essential for organizations to harness the full potential of their
data assets. Traditional methods of metadata creation and maintenance are often labor-intensive and prone to errors,
leading to inefficiencies and challenges in data governance. Artificial intelligence offers promising solutions to these
issues by automating metadata processes, improving accuracy, and enhancing the overall usability of data systems. This
paper delves into the role of Al in transforming metadata management, highlighting its applications, benefits, and the
challenges that accompany its integration.

II. LITERATURE REVIEW

The integration of Al into metadata management has been a subject of increasing interest in recent years. Studies have
demonstrated that Al can significantly reduce the time and effort required for metadata generation. For instance,
generative Al models like MetaGenAl have been shown to automate metadata creation, reducing the time spent per
data column from hours to mere minutes . Similarly, the application of NLP techniques enables the extraction of
metadata from unstructured data sources, facilitating more comprehensive data cataloging . Aithor[JISAEAcademia

Moreover, Al enhances metadata quality through semantic enrichment, improving data discoverability and usability.
Predictive analytics, powered by Al, allow for proactive metadata management, anticipating user needs and optimizing
data retrieval processes . However, the adoption of Al in metadata management is not without challenges. Issues such
as data quality, ethical considerations, and the need for human oversight remain pertinent . Addressing these challenges
requires a balanced approach that combines Al capabilities with human expertise.ResearchGateAjist

III. METHODOLOGY

This study employs a qualitative research methodology, conducting a systematic literature review to analyze existing
studies on Al-driven metadata management. The review focuses on identifying key applications of Al in metadata
processes, evaluating the benefits and challenges associated with their implementation, and proposing a framework for
integrating Al into metadata stewardship. Data sources include peer-reviewed journals, conference proceedings, and
industry reports published within the last five years.
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TABLE: COMPARATIVE ANALYSIS OF TRADITIONAL AND AI-DRIVEN METADATA MANAGEMENT

Aspect Traditional Metadata Management AI-Driven Metadata Management
Process Manual Automated

Scalability Limited High

Data Discovery Basic Advanced

Metadata Quality Inconsistent Enhanced

Human Oversight Extensive Minimal

Integration with Al Not Applicable Integral

Traditional vs. AI-Driven Metadata Management

Traditional Metadata

Aspect Management

Al-Driven Metadata Management

Manual tagging or rule-based

Metadata Creation .
automation

Automatically generated using AI/ML models

Content Understanding Surface-level (title, author, date)  Deep understanding (topics, sentiment, entities, context)

Highly scalable across large datasets and diverse

Scalability Difficult to scale; labor-intensive P
ormats

Tagging Accuracy 1ncon51stent; relies on human More consistent and context-aware

judgment
Search & Discovery Keyword-based, limited filtering  Semantic search, personalized recommendations
Update Frequency Static metadata; rarely updated Dynamic, evolves based on content and usage
Cross-Modal Support  Mostly text-based Supports text, images, video, audio
User Fee.dback Rarely captured or utilized Feedback loop improves metadata continuously
Integration
Goverr.lance & Manual audits and controls Automated detection of sensitive data and policy
Compliance enforcement
Integration with . . Works with modern platforms (DAM, CMS, CRM,
Systems Basic CMS or library systems cloud Al tools)

Key Characteristics

Traditional Systems

e Taxonomies are predefined and rigid

e  Suited for static content (e.g., libraries, archives)
e High dependency on metadata professionals

Al-Driven Systems

e Leverages NLP, computer vision, and ML

e Adapts in real-time based on new content and user patterns

e Ideal for dynamic environments (e.g., streaming, e-commerce, enterprise data)
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When to Use Which

Use Case Recommended Approach
Regulatory compliance archive Traditional or hybrid
Large-scale media platform  Al-Driven
Academic libraries Traditional with selective Al usage
E-commerce product catalog ~ Al-Driven
News & publishing Al-Driven for speed & personalization

FIGURE: AI-ASSISTED METADATA MANAGEMENT FRAMEWORK
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IV. CONCLUSION

The integration of Al into metadata management represents a significant advancement in data governance and
utilization. By automating metadata processes, Al enhances efficiency, accuracy, and scalability, addressing the
limitations of traditional methods. However, the successful implementation of Al-driven metadata management
requires careful consideration of data quality, ethical implications, and the need for human oversight. Organizations
must adopt a holistic approach that combines Al technologies with human expertise to fully realize the potential of
intelligent automation in metadata stewardship.
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