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Abstract—This research paper examines the adoption,
applications, challenges, and future directions of
Artificial Intelligence (AI) and Machine Learning (ML)
technologies within libraries in India. The study
synthesizes current literature, national initiatives, and
practical case examples—focusing on major Indian
library networks and digital initiatives such as the
National Digital Library of India (NDLI), INFLIBNET
Centre, and DELNET. The paper outlines Al-driven
innovations in search and discovery, metadata
enrichment, recommendation systems, automated
cataloguing, accessibility services, and knowledge
graphs; evaluates barriers to adoption including
infrastructure, skills gaps, and ethical concerns; and
offers policy- and practice-oriented recommendations
for Indian academic and public libraries. Key
recommendations emphasize capacity  building,
collaborative roadmap planning, ethical frameworks,
and pilot-driven implementation strategies.

Index Terms—Artificial Intelligence, Machine Learning,
Libraries, India, NDLI, INFLIBNET, DELNET,
metadata, digital libraries

L INTRODUCTION

Artificial Intelligence (AI) and Machine Learning
(ML) are reshaping information access, resource
discovery, and service delivery across knowledge
institutions globally. Libraries—both physical and
digital—are  prime  candidates for  Al-led
transformation due to their dual roles as curators and
facilitators of knowledge. In India, the convergence
of national digital initiatives, library networks, and
increasing computational resources has created an
environment where AI/ML can significantly enhance
library operations and user services. Major Indian
library platforms and networks have begun exploring
Al-driven approaches to metadata normalization,
personalized recommendations, accessibility, and
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semantic search, paving the way for smarter, user-
centered libraries.

IL. LITERATURE REVIEW

Recent literature on Al in Indian libraries reflects
growing empirical interest and exploratory
implementations. Studies surveying Indian library
professionals indicate awareness of Al's potential but
also highlight limited hands-on adoption and training
needs. Research published in 2024 and 2025
examines librarians’ perspectives, the role of
metadata engineering in digital library effectiveness,
and pilot projects that leverage natural language
processing (NLP) and machine learning for improved
retrieval. The National Digital Library of India
(NDLI) and INFLIBNET’s resources and events
point toward an increasing national focus on
metadata standards and Al-ready infrastructure.

III. OBJECTIVES OF THE STUDY

The primary objectives of this paper are to:

*Present a comprehensive overview of AI/ML
applications suitable for Indian libraries.

*Synthesize evidence from national initiatives,
networks, and recent studies on adoption status.
*Identify practical challenges—technical,
organizational, and ethical—faced by Indian libraries.
*Propose actionable recommendations for Indian
academic and public libraries to adopt Al responsibly
and effectively.

Iv. RESEARCH METHODOLOGY
This paper uses a qualitative synthesis methodology:

a narrative literature review combined with document
analysis of national platforms (NDLI, INFLIBNET,
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DELNET), recent peer-reviewed studies on Al in
Indian libraries, and policy documents where
available. The approach triangulates multiple sources
to create an integrative perspective oriented toward
practice and policy.

V. AT AND ML APPLICATIONS IN INDIAN
LIBRARIES

5.1. Search, Discovery, and Semantic Retrieval
Al-enhanced search improves recall and precision by
interpreting user intent, expanding queries, and
applying semantic matching. Digital platforms such
as NDLI apply metadata engineering and educational
filters to refine searches and present learning
resources aligned to users’ needs—features that are
strengthened through Al-powered ranking and intent
interpretation.

5.2. Metadata Normalization and Enrichment

A major technical barrier for aggregated platforms is
heterogeneous metadata from diverse sources. Al
tools, including ML-based entity extraction, record
linkage, and metadata mapping, support the
normalization of metadata schemas—improving
interoperability and discoverability across union
catalogues and aggregators.

5.3. Recommendation Systems and Personalization
Personalized recommendation engines—built with
collaborative and content-based filtering
techniques—can surface relevant learning materials
and research outputs to users. For India’s expansive
student population, such systems can significantly
reduce information overload and guide learners
toward appropriate resources.

5.4. Automated Cataloguing and Classification
Natural Language Processing (NLP) and supervised
ML models can assist cataloguers by suggesting
subject headings, classification numbers (e.g., DDC),
and summary metadata—reducing repetitive labor
and increasing consistency in cataloguing across
institutions.

5.5. Accessibility and Assistive Technologies

Al-driven text-to-speech, image description (alt-text
generation), and document simplification tools
enhance access for visually impaired and differently-
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abled users. Recent projects in Indian institutions
demonstrate efforts to adapt textbooks and
educational resources into accessible formats using
Al techniques.

5.6. Knowledge Graphs and Semantic Web
Knowledge graphs enable richer linking between
authors, concepts, and resources. When combined
with linked open data practices, Indian libraries can
build interoperable resource ecosystems that support
advanced discovery and research analytics.

VI. CASE STUDIES AND INDIAN EXAMPLES

6.1. National Digital Library of India (NDLI)

NDLI acts as an integration platform aggregating
metadata from diverse sources and providing a
single-window access to learning resources. Its
metadata standards and educational filters allow
curated discovery experiences suitable for learners
and researchers. NDLI’s emphasis on metadata
engineering and filters demonstrates how digital
libraries can prepare for Al-led enhancements to
search and learning pathways. (Source: NDLI project
materials)

6.2. INFLIBNET Centre

INFLIBNET has a central role in shaping library
networks, training, and infrastructure for academic
libraries across India. Through publications and
events, INFLIBNET highlights trends and training
needs around Al and digital services in libraries. Its
leadership and networked approach offer a national
platform for piloting Al tools and capacity-building
programs. (Source: INFLIBNET repository and
analyses)

6.3. DELNET

DELNET, as a long-standing resource sharing
network in India, has begun offering workshops and
programs on Al awareness and is positioning itself as
a facilitator for libraries to access emerging Al tools.
DELNET’s large union catalogues and networked
services make it a logical hub for experimentation
with Al-based resource discovery and metadata
services. (Source: DELNET website and program

pages)
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VII. CHALLENGES AND ETHICAL CONCERNS

7.1. Infrastructure and Digital Divide
Many Indian libraries—especially in smaller
institutions and rural areas—face limited bandwidth,
computational resources, and digitized collections,
constraining widespread Al adoption.

7.2. Skills and Capacity

A persistent skills gap exists: librarians may lack
training in data science, ML concepts, and Al tool
management.  Professional  development and
curriculum updates in LIS programs are necessary.

7.3. Data Quality and Bias

Al systems depend on high-quality, representative
data. Inconsistent metadata, language diversity, and
historical biases in collections can produce skewed or
unfair recommendations and search results.

7.4. Privacy and Consent

Personalization features entail processing user data;
Indian libraries must develop clear privacy policies,
consent mechanisms, and data minimization practices
consistent with ethical standards and legal
frameworks.

7.5. Cost and Sustainability

Al deployments can incur recurring costs for
compute, licensing, and maintenance. Sustainable
budgeting and collaborative procurement models can
mitigate these challenges.

VIIL FINDINGS AND DISCUSSION

Synthesizing literature and platform analyses yields
several findings: Indian national platforms (NDLI,
INFLIBNET, DELNET) provide foundational
infrastructure and policy engagement that can
accelerate Al adoption; librarians are aware of Al’s
potential but require hands-on training and
institutional support; pilot projects that focus on
metadata, accessibility, and recommender systems
provide clear ROI and user benefits; and ethical
frameworks coupled with capacity building are
prerequisites for responsible implementation.
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IX. RECOMMENDATIONS

9.1. Build National and Regional Pilot Programs
Design pilot projects hosted by INFLIBNET and
DELNET that focus on metadata enrichment,
recommendation  systems, and accessibility—
document outcomes and scale successful pilots.

9.2. Invest in Skills Development

Integrate AI/ML modules into LIS curricula and
provide continuous professional development
through workshops, MOOCs, and hands-on labs.

9.3. Establish Ethical Guidelines

Develop  sectoral  guidelines  for  privacy,
explainability, and fairness in Al systems used by
libraries—aligned with national data protection
norms.

9.4. Promote Open Tools and Collaborative
Procurement

Adopt open-source Al tools where possible and use
consortial procurement to share costs and expertise.

9.5. Prioritize Low-Resource Solutions

For bandwidth- or compute-constrained libraries,
prioritize lightweight Al models, edge
implementations, and hybrid human-in-the-loop
systems.

X. CONCLUSION

Al and ML offer transformative potential for Indian
libraries, improving discovery, accessibility, and
operational efficiency. National initiatives like NDLI,
INFLIBNET, and DELNET can act as catalytic
platforms to mainstream Al in libraries—if paired
with capacity building, ethical governance, and pilot-
driven scaling. By adopting pragmatic, inclusive, and
context-sensitive approaches, Indian libraries can
harness Al to expand access to knowledge while
safeguarding equity and privacy.
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