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Abstract: 

The Sanskrit language, renowned for its precision and structural complexity, has long been a subject of 

scholarly interest. With the advent of Artificial Intelligence (AI), new avenues have emerged for exploring 

and revitalizing Sanskrit. This paper examines the transformative impact of AI on Sanskrit linguistics and 

education, focusing on advancements in natural language processing (NLP), machine learning (ML), and 

digital pedagogy. By analyzing AI-driven tools for syntactic parsing, semantic annotation, and immersive 

learning, this study highlights the potential of AI to make Sanskrit accessible to contemporary audiences. 

Challenges such as the digitization of diverse scripts, algorithmic biases, and resource constraints are 

critically assessed. Through a cross-referenced discussion of existing applications and future possibilities, 

the paper underscores the role of AI in bridging the gap between Sanskrit’s ancient legacy and modern 

technology. 
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1. Introduction 

 

Sanskrit, often celebrated as the "mother of languages," represents one of the richest linguistic heritages in 

human history. Despite its cultural and academic significance, its usage has dwindled in contemporary 

contexts, necessitating innovative methods for preservation and dissemination. Artificial Intelligence (AI) 

offers a transformative approach to addressing these challenges. 
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This paper explores the intersection of AI and Sanskrit, investigating how emerging technologies are 

advancing the understanding, preservation, and teaching of this classical language. By examining tools and 

methodologies rooted in NLP, ML, and computational linguistics, the study aims to provide a comprehensive 

overview of AI’s role in Sanskrit’s modern resurgence. 

 

2. Technological Foundations 

 

2.1 The Structure of Sanskrit: Sanskrit’s highly inflected grammar, as codified in Pāṇini’s Aṅādhyāyī, 

presents unique challenges and opportunities for computational modeling. Its precise syntactic rules and 

semantic richness offer a robust framework for AI-based linguistic analysis (Cardona, 1997). 

 

2.2 Computational Advances: Early computational efforts focused on digitizing Sanskrit texts, paving the 

way for AI integration. Recent breakthroughs in NLP and ML have enabled complex tasks such as 

morphological analysis, syntactic parsing, and semantic annotation (Huet, 2009). 

 

3. Applications of AI in Sanskrit 

 

3.1 Linguistic Analysis and NLPAI-powered NLP tools facilitate the analysis of Sanskrit texts by automating 

tasks like tokenization, part-of-speech tagging, and dependency parsing. Tools such as the Sanskrit Heritage 

Platform have advanced computational grammar for Sanskrit, enabling detailed syntactic and semantic 

insights (Huet, 2009). 

 

3.2 Machine Translation and Accessibility: Neural machine translation models are bridging the gap between 

Sanskrit and modern languages, making ancient texts accessible to a global audience. For example, IIT 

Kanpur’s Sanskrit-Hindi translation models demonstrate the potential of AI in cross-linguistic accessibility. 

 

3.3 Pedagogical Applications: AI-driven educational platforms, such as Samskrita Bharati’s e-learning 

modules, leverage adaptive algorithms to enhance Sanskrit learning. Gamified tools and personalized 

feedback systems cater to learners of diverse proficiency levels, fostering engagement and retention. 

 

3.4 Digitization and Preservation: Optical Character Recognition (OCR) technologies powered by AI have 

revolutionized the digitization of Sanskrit manuscripts. Tools like Google’s Navlekha facilitate the 

conversion of handwritten texts into machine-readable formats, preserving their content for future 

generations. 
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4. Challenges in AI-Driven Sanskrit Applications 

 

4.1 Script Diversity and Standardization: The existence of multiple scripts, including Devanagari, Sharada, 

and Grantha, complicates digitization efforts. AI systems must be trained to recognize and process diverse 

orthographies, necessitating extensive annotated datasets. 

 

4.2 Algorithmic Bias and Ethical Concerns: Biases in training datasets can lead to inaccuracies in translation 

and linguistic analysis. Ensuring ethical AI practices requires inclusive dataset development and robust 

validation methods (Noble, 2018). 

 

4.3 Resource Limitations: Limited availability of annotated Sanskrit corpora and computational resources 

poses challenges for scaling AI applications. Collaborative efforts across academic and technological 

domains are essential to address these gaps. 

 

5. Case Studies 

 

5.1 Sanskrit Heritage Platform: This platform utilizes AI for morphological analysis and syntactic parsing of 

Sanskrit texts, exemplifying the application of computational linguistics in Sanskrit studies. 

 

5.2 IIT Kanpur’s Neural Machine Translation Models: Developed for Sanskrit-Hindi translations, these 

models highlight the role of AI in making Sanskrit literature accessible to a broader audience. 

 

5.3 Samskrita Bharati’s E-Learning Modules: These AI-driven platforms integrate gamification and adaptive 

learning techniques, fostering interest and proficiency in Sanskrit among learners. 

 

6. Future Directions 

 

6.1 Enhancing Multimodal Learning: Integrating AI with AR/VR technologies can provide immersive 

learning experiences, making Sanskrit education more engaging and interactive. 

 

6.2 Expanding Annotated Datasets: : Developing ethical frameworks to guide AI applications in Sanskrit 

ensures cultural preservation and inclusivity. Cross-disciplinary collaborations can help establish these 

standards. 
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7. Conclusion 

 

Artificial Intelligence has emerged as a powerful tool in revitalizing Sanskrit, offering innovative solutions 

for linguistic analysis, education, and preservation. By addressing existing challenges and fostering 

interdisciplinary collaboration, AI can ensure that Sanskrit remains relevant and accessible in the digital age. 

This study underscores the importance of balancing technological innovation with ethical considerations, 

paving the way for a sustainable future for Sanskrit scholarship. 
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