
Website: https://susamajournal.in      Page: 1 

 

SUṢAMĀ : Multidisciplinary Research Journal  ISSN: 3107-4529  
(International Peer-Reviewed & Refereed Journal) 

Vol. 1, Special Issue, (December) 2025 

The Role of Indian Knowledge System in Generative  
Artificial Intelligence: Bridging Ancient  

Wisdom and Modern Innovation 
 

Dr. Nilesh Joshi 
Computation For Indian Language Technology [CFILT] 

IIT Bombay, Powai, Mumbai, India 
Email: joshinilesh60@gmail.com, nileshjoshi@iitb.ac.in 

 
Abstract: This comprehensive study investigates the profound synergies be-

tween India's ancient knowledge systems (IKS) and contemporary generative arti-
ficial intelligence (AI). Through interdisciplinary analysis of historical texts, math-
ematical frameworks, linguistic structures, and ethical philosophies, we demon-
strate how IKS principles offer transformative solutions for generative AI's tech-
nical and ethical challenges. Sanskrit's computational grammar, combinatorial 
mathematics from Kerala School scholars, and Nyāya epistemic frameworks pro-
vide unique approaches to natural language processing (NLP), algorithmic design, 
and value alignment. Current research initiatives, case studies, and policy frame-
works reveal both opportunities and implementation barriers. This paper argues for 
the systematic integration of IKS through digitization, interdisciplinary collabora-
tion, and culturally-grounded AI governance, positioning India as a pioneer in ethi-
cally conscious AI development. 
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1.Introduction: Reclaiming Intellectual Heritage for AI Futures 
Generative AI systems – capable of creating text, images, and code – 

represent the frontier of artificial intelligence. Their development faces crit-
ical challenges, including linguistic limitations in low-resource languages, 
algorithmic bias in content generation, and the absence of culturally diverse 
ethical frameworks (Bender et al. 610). The Indian Knowledge System 
(IKS), a holistic corpus of scientific, linguistic, and philosophical wisdom 
spanning over three millennia, offers solutions precisely aligned with these 
challenges. 

IKS encompasses Vedāngas, or knowledge limbs, includ-
ing Vyākaraṇa (linguistics), exemplified by Pāṇini's formal gram-
mar; Gaṇita (mathematics), from the Kerala School; 
and Darśana (philosophy), such as Nyāya epistemology. Recent scholarship 
recognizes these systems not as historical curiosities but as "living episte-
mologies" with direct applications to modern computing (Ganeri 87). This 
paper establishes four research objectives: to analyze linguistic parallels 
between Sanskrit and neural NLP architectures; to document mathematical 
foundations for modern generative algorithms; to propose IKS ethical 
frameworks for bias mitigation; and to develop an implementation roadmap 
for IKS-AI integration. 
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2. Literature Review: Bridging Disciplinary Divides 
Scholarship in IKS-AI convergence spans three primary domains. The 

first explores historical foundations; Briggs' NASA study first noted San-
skrit's computational efficiency, while Kak established connections be-
tween Vedic metaphysics and quantum computing. Recent works by Rama-
subramanian and Sarma have further documented the Kerala School's con-
tributions to calculus (Ramasubramanian 1). The second domain focuses on 
contemporary applications. Kulkarni's computational Sanskrit grammar pro-
jects demonstrate significant efficiency gains in morphological parsing com-
pared to English models, and Bilimoria established anekāntavāda, or Jain 
multi-perspectivism, as a framework for algorithmic fairness (Bilimoria 
112). The third domain involves ethical frameworks, where scholars like 
Nair have operationalized Nyāya logic for explainable AI, and Rath has pro-
posed Dharma as a governance model for generative content. Despite this 
progress, significant gaps remain in large-scale technical implementations 
and robust interdisciplinary methodologies. 

3. Methodology 
This study employs a multi-modal research approach. Textual analysis 

of primary sources like the Aṣṭādhyāyī and Yuktibhāṣā is conducted using 
critical translations. Computational modeling is performed using tools like 
the Indra Sanskrit NLP toolkit from IIT-Madras to establish benchmarks. 
Case studies, such as the analysis of Wipro's Nyāya-AI framework devel-
oped between 2021 and 2023, provide practical insights. Furthermore, eth-
nographic data gathered from interviews with twelve scholars at specialized 
IKS centers offers qualitative depth. The findings are validated through the 
triangulation of these historical, technical, and ethical evidence streams. 

4. Linguistic Foundations: Sanskrit as Proto-Programming Lan-
guage 

4.1 Pāṇini's Computational Revolution 
Pāṇini's Aṣṭādhyāyī, composed circa 500 BCE, structured Sanskrit 

through 3,959 sūtras, or production rules, a meta-linguistic notation system 
(anubandha), and recursive derivations. This system enabled the generation 
of all valid Sanskrit words through root-and-affix combinations governed by 
context-sensitive rules, prefiguring modern formal language theory by mil-
lennia (Kiparsky 45). The applications to modern NLP are direct and meas-
urable. 

Table 1: Pāṇinian Principles in Contemporary NLP 

  

IKS Concept Generative AI Application Efficiency Gain 

Pratyāhāra (abbrevi-
atory conventions) 

Transformer tokenization 27% fewer tokens (Kulkarni 205) 

Vibhakti (case end-
ings) 

Dependency parsing 0.92 F-score vs 0.85 for English (Bharati 
et al. 58) 

Sandhi (phonetic 
merging) 

Subword regularization 15% error reduction in speech synthesis 



Website: https://susamajournal.in      Page: 3 

 

SUṢAMĀ : Multidisciplinary Research Journal  ISSN: 3107-4529  
(International Peer-Reviewed & Refereed Journal) 

Vol. 1, Special Issue, (December) 2025 

4.2 Bharata's Combinatorial Aesthetics 
Bharata Muni's Nāṭyaśāstra (c. 200 BCE) systematized poetic creation 

through 26 formal prosody patterns (chandas), Mātrāmeru binary sequenc-
es—a precursor to Fibonacci numbers—and 108 rhythmic cycles (tāla). 
These structured approaches to creative composition inform modern latent 
diffusion models, where stable image generation can be guided by analo-
gous rhythmic and pattern-based principles (Patil). 

5. Mathematical Frameworks: Calculus Before Leibniz 
5.1 Kerala School's Infinite Series 
Between the 14th and 16th centuries CE, mathematicians like Mādhava 

and Nīlakaṇṭha of the Kerala School made breakthroughs that included cal-
culating π to eleven decimal places and developing infinite series expan-
sions for trigonometric functions, equivalent to later Taylor series. Their 
work on the calculus of variations for planetary motion demonstrates a so-
phisticated understanding of iterative approximation (Ramasubramanian 
12). This mirrors the core mechanics of backpropagation in neural net-
works, where gradient descent relies on similar iterative refinements. 

*Equation 1: Mādhava-Leibniz Convergence* 
text 
π/4 = 1 - 1/3 + 1/5 - 1/7 + ... (Mādhava, c. 1400) 
5.2 Combinatorial Mathematics 
Pingala's Chandaḥśāstra (c. 300 BCE) established foundational combi-

natorial concepts, including binary sequences (meruprastāra) and the recur-
sive generation of combinations via what the West would later call Pascal's 
triangle (meru). These principles underpin key components of generative 
AI, such as the sampling mechanisms in variational autoencoders (VAEs), 
which rely on combinatorial optimization to navigate latent spaces 
(Sambasivan). 

6. Philosophical Frameworks: Ethics for Algorithmic Minds 
6.1 Nyāya Epistemology 
Akṣapāda Gautama's Nyāya Sūtra provides a rigorous, 16-category sys-

tem for knowledge validation. Its components, such as the five-step logical 
syllogism (avayava), offer a structured template for explainable AI (XAI), 
making model decisions more transparent and auditable. 

Table 2: Nyāya Logic in Explainable AI 

  

Nyāya Component XAI Implementation Impact 

Pratijñā (thesis) Model output  

Hetu (reason) Feature importance 42% higher user trust (Nair 35) 

Udāharaṇa (example) Counterfactual cases  

Upanaya (application) Local interpretability  

Nigamana (conclusion) Decision justification  
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6.2 Jain Logic for Bias Mitigation 
The Jain philosophy of anekāntavāda (non-absolutism) and its logical 

expression, Syādvāda (the theory of conditioned predication), introduce a 
seven-valued logic that accommodates multiple, partial truths. This frame-
work is exceptionally useful for mitigating bias in generative models, as it 
formally encodes perspective relativity. Implementations show it can reduce 
demographic bias in multilingual model outputs by over 50% (Bilimoria 
118). 

6.3 Dharma as Governance Framework 
Dharma, often simplified as "duty," is a context-sensitive ethical 

framework incorporating universal principles (sādhāraṇa dharma) and con-
textual obligations (varṇāśrama dharma). This hierarchical and adaptive 
structure provides a robust model for AI governance, allowing for global 
standards while accommodating regional cultural and ethical norms, a bal-
ance increasingly sought in global AI policy (Rath). 

7. Contemporary Implementations 
7.1 Sanskrit NLP Initiatives 
Substantial research initiatives are demonstrating practical utility. The 

Computational Sanskrit project at IIT-Madras has developed a 48-million-
token corpus, achieving competitive BLEU scores in machine translation 
tasks (Bharati et al. 60). Industry applications are also emerging; a Sanskrit 
voice assistant prototype by Samsung reportedly achieved 40% faster pro-
cessing by leveraging sandhi rules for phonetic merging. 

7.2 Algorithmic Innovations 
Innovations are also occurring at the algorithmic level. Research apply-

ing Vedic mathematical sutras, like the Nikhilam method, to matrix multipli-
cation has shown potential to speed up core deep learning operations 
(Pandey 88). Furthermore, conceptual models inspired by Patañjali's Yoga 
Sūtras are being explored to design attention mechanisms that mimic cogni-
tive focus. 

8. Challenges and Policy Implications 
8.1 Critical Barriers 
Despite the promise, significant barriers exist. A major hurdle is the 

digitization gap; less than 10% of an estimated 30 million Sanskrit manu-
scripts have been digitized (National Mission for Manuscripts). Further-
more, deep interdisciplinary silos persist, with few AI conferences incorpo-
rating humanities scholars, and IKS remains absent from the core curricu-
lum of most Indian computer science programs (AICTE). 

8.2 Strategic Recommendations 
To overcome these challenges, a concerted national strategy is required. 

This should include: 1) A National IKS-AI Mission with dedicated funding 
for large-scale corpus digitization; 2) Cross-training programs that integrate 
IKS modules into standard CS and engineering degrees, as envisioned in 
the National Education Policy 2020; and 3) The development of an ethical 
certification for AI systems based on Dharma principles, promoting ac-
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countability and cultural alignment. 
*Table 3: Proposed Dharma-Based AI Certification Metrics* 

9. Conclusion: Toward Swadeshi AI 
The Indian Knowledge System offers more than historical inspiration; 

it provides actionable, sophisticated frameworks for addressing generative 
AI's most pressing technical and ethical challenges. From Sanskrit's compu-
tational efficiency offering architectural advantages for multilingual NLP, to 
Kerala's mathematics optimizing deep learning algorithms, 
and Dharma providing a nuanced model for ethical alignment, IKS is a 
vast, untapped resource. With strategic investment in digitization, interdisci-
plinary research, and policy innovation, India can leverage its intellectual 
heritage to become a global leader in developing culturally-grounded, ethi-
cal, and efficient artificial intelligence. This is not merely an academic exer-
cise but a pathway to technological sovereignty and a more inclusive digital 
future. 
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