© 2025 IJRAR January 2025, Volume 12, Issue 1 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

IJRAR.ORG E-ISSN: 2348-1269, P-ISSN: 2349-5138

INTERNATIONAL JOURNAL OF RESEARCH AND
% ANALYTICAL REVIEWS (IJRAR) | URAR.ORG
An International Open Access, Peer-reviewed, Refereed Journal

Artificial Intelligence and Sanskrit Language:
Revitalization, Research, and Integration

Dinesh Zala
Research Scholer
Department Of Sanskrit
Saurashtra University, Rajkot

Abstract:

The Sanskrit language, revered for its historical, linguistic, and cultural significance, is experiencing a
resurgence with the advent of artificial intelligence (Al). This paper explores the multifaceted applications of
Al in Sanskrit, emphasizing its potential in linguistic preservation, computational analysis, and pedagogical
innovation. By leveraging natural language processing (NLP), machine learning (ML), and neural networks,
Al has enabled the digitization of Sanskrit manuscripts, development of sophisticated linguistic models, and
tools for automated translation and analysis. Challenges such as linguistic complexity, script digitization, and
ethical considerations are critically examined. Through interdisciplinary analysis and cross-referencing key
studies, this research elucidates the transformative role of Al in revitalizing Sanskrit while addressing the
challenges of preserving its heritage in the digital age.
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1. Introduction

Sanskrit, often referred to as the "language of the gods," occupies a unique position in the global linguistic
heritage. Despite its ancient origins, Sanskrit continues to influence modern linguistic, computational, and
cultural domains. However, its declining usage has necessitated innovative approaches for its revitalization.
Artificial intelligence, with its unparalleled computational capabilities, offers solutions to challenges in
Sanskrit language analysis, preservation, and pedagogy.

This paper examines the integration of Al in Sanskrit, exploring its implications for linguistic research,
educational tools, and cultural preservation. By cross-referencing developments in NLP, machine translation,
and computational linguistics, this study sheds light on AI’s transformative potential.

2. Theoretical Foundations and Historical Context

2.1 Sanskrit’s Linguistic Structure: Sanskrit’s highly inflected and rule-based structure, codified in Panini’s
Anadhyayi, presents opportunities and challenges for computational analysis. Cross-referencing Cardona
(1997) on Paninian grammar, this paper underscores the relevance of Sanskrit’s grammatical precision to Al
models.
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2.2 Historical Efforts in Digitization: Early digitization efforts by institutions like the Digital Library of India
laid the groundwork for Al integration. Recent advancements, such as OCR tools for Devanagari script,
demonstrate AI’s potential to enhance these initiatives (Dasgupta, 2020).

3. Applications of Al in Sanskrit

3.1 Manuscript Digitization and Preservation: Al tools, particularly optical character recognition (OCR) and
computer vision, enable the digitization of ancient manuscripts. Google’s Project Navlekha and similar
initiatives utilize Al to convert printed Sanskrit texts into machine-readable formats, preserving invaluable
knowledge.

3.2 Linguistic Analysis and NLP: Natural Language Processing applications have successfully analyzed
complex Sanskrit texts, enabling morphological segmentation, syntactic parsing, and semantic analysis. Tools
like Sanskrit Heritage Platform leverage Al for parsing and annotating texts, cross-referencing Huet (2009)
on computational linguistics.

3.3 Machine Translation: Machine learning models, such as neural machine translation (NMT), facilitate the
translation of Sanskrit into modern languages. Tools developed by IIT Kanpur demonstrate the feasibility of
Al-driven translation, highlighting its application in making Sanskrit literature accessible to global audiences.
3.4 Pedagogical Innovations: Al-driven platforms, such as Duolingo’s Sanskrit module, provide personalized
learning pathways. Adaptive learning systems cater to individual proficiency levels, reinforcing concepts
through gamified exercises.

4. Challenges and Ethical Considerations

4.1 Linguistic Complexity: Al-driven projects must navigate ethical concerns, including cultural appropriation
and intellectual property rights. Cross-referencing Noble (2018), this paper emphasizes the need for inclusive
Al practices that respect cultural sensitivities.

5. Case Studies

5.1 Sanskrit Heritage Platform: This computational tool integrates Al to perform syntactic analysis of Sanskrit
texts, demonstrating the utility of NLP in linguistic research.

5.2 Google’s Project Navlekha: Navlekha leverages Al for digitizing regional and Sanskrit manuscripts,
enhancing accessibility while preserving cultural heritage.

5.3 1IIT Kanpur’s NMT Models: Developed for Sanskrit-English translation, these models exemplify the
application of neural networks in bridging linguistic divides.

6. Future Trajectories and Recommendations

6.1 Advancing NLP for Sanskrit: Future research should focus on refining NLP models to accommodate
Sanskrit’s unique grammatical features. Collaborations between linguists and computer scientists are essential.

6.2 Inclusive Al Development: Developing ethical frameworks for Al in Sanskrit ensures respect for its
cultural significance. Collaborative efforts with local communities can enhance these frameworks.
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6.3 Expanding Pedagogical Applications: Al’s potential in education should be further explored, particularly
in developing immersive tools like AR/VR for Sanskrit learning.

7. Conclusion

The confluence of artificial intelligence and Sanskrit presents transformative opportunities for linguistic
preservation, cultural revitalization, and educational innovation. By addressing challenges related to
complexity, digitization, and ethics, Al can serve as a powerful ally in safeguarding and promoting Sanskrit.
This interdisciplinary endeavor underscores the need for collaborative research and responsible Al practices
to realize its full potential.
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