Sunil Kumar Sain, PrasantaK umar Behera
Page No. 660 - 665

SHODH SAMAGAM

ISSN : 2581-6918 (Online), 2582-1792 (PRINT)

u 0
'.'.‘ "Q.'r
‘yf iq
; 2 v ®
— =

TheRoleof Artificial Intelligencein Preserving and Promoting I ndian
Knowledge Systems

Sunil Kumar Sain, Ph.D., Prasanta Kumar Beher a, Research Scholar, Department of Education
Guru Ghasidas Vishwavidyaaya, Bilaspur, Chhattisgarh, INDIA

ORIGINAL ARTICLE

Authors

Sunil Kumar Sain, Ph.D.
Prasanta Kumar Beher a, Research Scholar

E-mail : sunil.desoriya@gmail.com

shodhsamagaml@gmail.com

Received on : 10/04/2025

Revised on : 11/06/2025

Acceptedon . 20/06/2025

Overadl Similarity : 10% on 12/06/2025
$

A N

Plagiarism Checker X - Report

Originality Assessment

10%

Overall Similarity

Date: Remarks:
Matches:
Sources:

Verify Report:

April to June 2025

www.shodhsamagam.com
A Double-Blind, Peer-Reviewed, Referred, Quarterly, Multi
Disciplinary and Bilingual International Research Journal

ABSTRACT

TheIndian Knowledge System (IK'S), rooted
inancient wisdom, encompassesvast domainssuch
as philosophy, science, art, and medicine. These
repositories of knowledge face challenges of
preservationand bilityinthemoderndigitd era
Artificid Inteligence (Al) emergesasatransformétive
tool for digitizing, preserving, and promoting IKS
globally. This paper explores Al’s potential in
preserving Indian knowledge, enhancing bility,
and fostering research. It discussesAl applicationsin
natural language processing (NLP), machine
trand ation, and knowl edge representation systems
whilehighlightinginitiaivesand chdlengesinintegraing

technology with cultural heritage.
KEY WORDS
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INTRODUCTION

Indian Knowledge Systems (IKS) represent a
vast repository of indigenous knowledge
encompassi ng phil osophy, science, medicine, arts, and
architecture, which haveshgped globd intdlectud and
cultural traditionsfor centuries. Textslikethe Vedas
and Upanishadsoffer profound philosophica ingghts,
while treatises such as Aryabhata’s works in
mathematics and the Charaka Samhitain medicine
demonstrate advanced scientific thinking of ancient
times (Chakrabarty & Roy, 2021). Thisknowledge
system, however, faceschdlengesof preservationdue
to languagebarriers, fragile manuscripts, and alack
of integrationinto contemporary learning frameworks.
Theadvent of Artificia Intelligence (Al) presentsa
transformative opportunity to addressthese chalenges.
Al technologies, including naturd language processing
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(NLP), machinetrandation, and knowledge representation systems, enablethedigiti zation and dissemination
of IKSwith unprecedented precision and accessibility. For example, Al-powered tool shave been employed
to andyzeand interpret ancient Sanskrit texts, bridging the gap between traditiona knowledge and modern
applications (Saha, 2022).

Moreover, Al fecilitatesthe globa promotion of IKS by creatingimmersive educationa experiences
through virtual and augmented reality, making heritage sitesand traditional practicesaccessibleto wider
audiences (Sen, 2018). This convergence of Al and IKS holds immense potential for preserving India’s
cultura legacy whilefosteringinnovation in education and research. This paper examinesthecritica roleof Al
indigitizing, preserving, and promoting IKS, emphasizingitsapplications, chalenges, and futuredirectionsin
ensuring thesustainability of thisinva uable heritage.

Indian Knowledge Systems: A Brief Overview

Indian Knowledge Systems (IK'S) constitute acomprehensive body of knowledgethat hasevolved
over millennia, encompassing diversefiel ds such asphilosophy, science, arts, and medicine. These systems
reflect India’s rich intellectual traditions and their influence on global thought. India’s philosophical contributions
includetheVedasand Upanishads, which delveinto metaphysical and ethicd questions. Thinkerssuch asAdi
Shankaracharyaand Swami Vivekanandaadvanced theseidesas, providing frameworksfor understanding the
self and society (Chakrabarty & Roy, 2021). Indian scientists and mathematicians made remarkable
contributions, with Aryabhatadevel oping early astronomical modd sand the concept of zero, and Varahamihira
advancing meteorol ogy and hydrology. Medical systemslikeAyurveda, asdocumented in textssuch asthe
Charaka Samhitaand Sushruta Samhita, laid thefoundation for holistic healthcare practices (Mishra, 2020).
Indian linguistic traditions, particularly Panini’s grammar in the Ashtadhyayi, represent one of the earliest
codifications of alanguage, showcas ng an advanced understanding of linguistics. Literary workslike those of
Kalidasa highlight the richness of Sanskrit literature (Saha, 2022). India’s contributions to art and architecture
include classicd music and danceformslike Bharatanatyam and Kathak, aswell asarchitecturd marvelssuch
asthetemplesof Khajuraho and the caves of Ajantaand Ellora, which reflect asynthesisof spirituality and
artisticexcellence (Sen, 2018). Whilethisknowledgeremainsaninvaluable cultural treasure, chalengessuch
aslanguage barriers, incompl ete documentation, and alack of digitization have hindered itsaccessibility and
preservationinthemodern era

Role of Al in Preserving and Promoting Indian Knowledge Systems

Artificial Intelligence (Al) hasemerged asatransformativetool for preserving and promoting Indian
Knowledge Systems (IKS). Its ability to process and analyze complex data enables the digitization,
interpretation, and dissemination of ancient knowledgewith unprecedented precision and reach. Thefollowing
sectionsoutlinethekey rolesAl playsinthisendeavor.

Digitization and Preservation

Al technologies, such as Optical Character Recognition (OCR) and computer vision, arecritical in
digitizing ancient manuscriptsand artifacts. Thesetoolsenablethe conversion of physical textsinto digital
formats, preserving themfor future generations. For instance, Al has been employed to analyzeand digitize
scriptsinregiona and ancient languages, creating searchabl e databasesthat enhance accessibility (Chakrabarty
& Roy, 2021). Thiseffort ensuresthat fragile manuscripts, often written on palm leavesor parchment, are
protected from physica degradation.

Natural Language Processing (NLP)

NLPtechnologiesarepivotal ininterpreting ancient Indian texts, particularly thosewritten in Sanskrit,
Pdli, Tamil, and other classcal languages. Al systems can perform semantic analys sto extract the meaning of
complex textsand facilitate trand ationsthat maintain the origina context. For example, machinetrandation
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tools have been used to render Sanskrit scripturesinto modern languages, enabling broader understanding
and research (Saha, 2022). Speech recognition systemsalso play aroleby capturing ord traditions, ensuring
their preservation andintegrationinto digital repostories.

Knowledge Representation

Al-driven knowledgerepresentation systemsorganize IK Sinto structured formats such asontol ogies
and knowledge graphs. Thesetool s enabl e researchersto identify connections between various domains of
IKS, such as linking Ayurveda’s medicinal practices to modern pharmacology or integrating \Vedic astronomy
with contemporary astrophysi cs. Such frameworks enhanceinterdisciplinary research and facilitate deeper
insightsinto the historical and scientificrelevance of IKS (Mishra, 2020).

Al in Education

Al-powered educationd platformshavethe potentia to revol utionize how IK Sistaught and learned.
Persondized |earning systems can adapt toindividua preferences, presenting complex conceptsininteractive
and engaging formats. Virtual assistantsand chatbots can simulate ancient teaching methodslike the Guru-
ShishyaParampara, cregting adigita mentorship experience. Moreover, Al enablesthe creation of multilingua
content, making IK S accessibleto global audiences(Sen, 2018).

Cultural Promotion and Accessibility

Al technologies, includingVirtud Redlity (VR) and Augmented Redlity (AR), havebeeninstrumentd in
recreating cultura heritagesitesand traditiond practices. For instance, VR applicationsalow userstovirtualy
exploreancient Indian templesor witnessclassica performances, offeringimmersiveeducationa experiences.
Additiondly, gamification, powered by Al, introducesinteractivewaysto engagewith IKS, such aseducationd
gamesbased on Indian mythology or history (Chakrabarty & Roy, 2021).

Through these gpplications, Al bridgesthegap between traditiona knowledgeand modern technol ogy,
fostering both preservation and innovation. However, theintegration of Al into IK Sal so necessitatesaddressing
sgnificant chalenges, such asdatascarcity, cultural sengitivity, and ethical considerations.

Challengesin Implementing Al for Indian Knowledge Systems

WhileArtificid Intdligence(Al) offersimmensepotentid in preserving and promoting Indian Knowledge
Systems(IKS), severa chalengeshinder itsseamlessimplementation. These chalengesmust be addressed
to ensuretheeffectiveintegration of Al into IKSinitiatives.

Data Scarcity and Fragmentation

A sgnificant chalengein applyingAl to IKSisthescarcity of high-quaity deta. Many ancient manuscripts
areincompl ete, fragmented, or inaccessible, making it difficult to devel op robust Al models. Furthermore,
existing digitized content often lacks standardi zation, which complicatesitsintegration intoAl systems. This
limitation hinderscomprehensiveanays sand the creation of i nterconnected knowledgerepositories(Mishra,
2020).

Complexity of Ancient Languages

IKSisdeeply rooted in classica languageslike Sanskrit, Pali, and Tamil, which arehighly complex and
context-dependent. Devel opingAl tool scapableof understanding the nuances of theselanguagesisaformidable
task. For instance, Sanskrit’s intricate grammar, as outlined in Panini’s Ashtadhyayi, requires advanced natural
language processing (NL P) techniquestointerpret accurately without |osing semantic depth (Saha, 2022).

Cultural Sensitivity and Contextual I nter pretation

Al systemsoften struggleto understand cultural nuances and contextual subtletiesinherent in IKS.
Misinterpretation of sacred textsor cultural practicescould lead to unintended distortions or controversies.
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Ensuring that Al tool srespect the cultural and spiritual significanceof IKSisessentid for their ethical and
accurateimplementation (Chakrabarty & Roy, 2021).

Technological Barriers

Thedevel opment of Al solutionstail ored to IK Srequiressignificant technol ogical expertiseand resources.
High computationa costs, thelack of advanced Al tool strained on IK S-specific data, and limited accessto
cutting-edgeresearchfacilitiesare mgjor barriers. Additionally, the need for interdisciplinary collaboration
between technol ogists, historians, linguists, and cultura scholarsoften remainsunmet (Sen, 2018).

Ethical Concerns and Intellectual Property

Ethical considerations, including the ownership andrights of traditional knowledge, present another
critica chdlenge. Many aspectsof IK Sarecons dered communa heritage, yet digitization and commercidization
effortsmay lead to disputesover intellectud property rights. Establishing clear guidelinesto protect theinterests
of indigenouscommunitiesiscrucia (Chakrabarty & Roy, 2021).

Addressing these chdlengesrequires concerted effortsfrom policymakers, researchers, and technologists
to createinclusive, culturaly sengtive, and resource-efficient solutionsfor integrating Al with Indian Knowledge
Systems.

Case Sudies and Initiatives

Severd initiativesand case studiesdemonstratetheapplication of Artificid Intdligence (Al) in preserving
and promoting Indian Knowledge Systems (IKS). Theseeffortshighlight thepotentia of Al to bridgethe gap
between traditional knowledge and modern technol ogy.

Digital Library of India

TheDigital Library of Indiaisan ambitious project aimed at digitizing manuscripts, rare books, and
archival materid from acrassthe country. By employingAl technol ogiessuch asOptica Character Recognition
(OCR) and machinelearning, thisinitiati ve enablesthe crestion of searchableand accessibledigita repositories.
Thesetoolshd p preservefragile manuscriptsand makethem avail ablefor globa researchers (Chakrabarty &
Roy, 2021).

IndoWordNet

IndoWordNet isalexica databasethat connects severa Indian languagesthrough asemantic network.
It employsAl-driven natural language processing (NLP) techniquesto support multilingual research and
gpplication development. Thisinitiativefacilitatestrandations, cross-languageretrieva, and linguistic studies,
playing a crucial role in promoting India’s linguistic heritage (Mishra, 2020).

Al4Bhar at

Al4Bharat isaGovernment-supported initiative focused on devel oping Al solutionstailored to Indian
languages and cultural contexts. The project usesAl toolsfor tasks such as machinetrandlation, speech
recognition, and sentiment analysi s, specifically catering to underrepresented languages and dial ects. By
integrating thesetoolsinto IKS preservation efforts, Al4Bharat supportsboth accessibility and inclusivity
(Saha, 2022).

Virtual Heritage Platforms

Severa virtua heritage projectshave utilized Al to recreate and promote cultural heritage sites. For
ingtance, Al-drivenVirtua Redlity (VR) applicationsalow usersto exploreancient Indiantemplesor participate
inreconstructed historical events. These platformsprovideimmers velearning experiences, enhancing globa
awareness and appreciation of IKS (Sen, 2018).
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Sanskrit OCR and Text Analysis Projects

Al hasbeen employedin specidized projectsfocusing on thedigitization and analysi sof Sanskrit texts.
For example, toolslike Sanskrit OCR systemsand automated grammar andys ssoftware have been devel oped
to decode the complex structure of ancient Sanskrit scriptures, making them accessiblefor academic and
public use (Saha, 2022).

Theseinitiativesunderscorethetransformativeimpact of Al in preserving, promoting, and democratizing
access to India’s rich knowledge heritage. They also highlight the importance of continued collaboration
between Al devel opers, cultural scholars, and policymakersto expand these effortsfurther.

Recommendations

To overcomethechalengesand harnessthefull potentid of Artificid Intelligence(Al) inpreservingand
promoting Indian Knowledge Systems (IK'S), thefoll owing recommendations are proposed:

» Foderinglnterdisciplinary Collabor ation: Collaboration between technologidts, linguists, historians,
and cultural expertsisessentia to develop Al toolsthat are both accurate and culturally sensitive.
Interdisciplinary partnershipscan ensurethat Al applicationsrespect the contextual integrity of IKS
(Chakrabarty & Roy, 2021).

»  Government and Policy Support: Policymakersmust provide adequatefunding andformulatepolicies
that encourageAl-drivenresearchin cultural preservation. InitiativeslikeAl4Bharat should bescaled
up to cover broader domainsof IKS, including regional dia ectsand |less-studied knowledge systems
(Mishra, 2020).

»  Open-SourcePlatforms: Devel oping open-sourceAl toolsand databaseswill democratize access
to IKSand facilitate collaborative research globally. Open platforms can a so foster innovation by
alowing devel opersto createlocalized solutionsfor specific IKS domains (Saha, 2022).

»  Capacity Buildingand Awar eness. Training programsand workshopsfor scholars, educators, and
studentsonusingAl for IKS can bridge the knowledge gap and inspireitsintegration into education
and research. Public awarenesscampai gns can further promotethesignificanceof Al inculturd heritage
preservation (Sen, 2018).

»  Ethical Frameworks: Establishing clear ethical guiddinesand legal frameworksfor digitizingand
commercidizingtraditiona knowledgewill ensurethat theinterests of indigenouscommunitiesare
protected and respected (Chakrabarty & Roy, 2021).

CONCLUSION

Artificia Intelligence offersunprecedented opportunitiesto preserve and promote Indian Knowledge
Systemsinthedigital age. By leveragingAl technol ogies such as natural language processing, knowledge
representation, and virtual redlity, itispossibleto digitize, anayze, and disseminate ancient Indian texts,
philosophies, and cultura artifacts. ProjectsliketheDigita Library of India, IndoWordNet, and Al4Bharat
demonstrate the potential of Al to bridgethe gap between traditional knowledge and modern researchwhile
fostering global accessibility (Mishra, 2020; Saha, 2022).However, theintegration of Al into IKSisnot
without challenges. Issuessuch asdatascarcity, linguistic complexity, cultural sendtivity, and ethical concerns
must be addressed through interdi sciplinary collaboration and policy support. With robust initiatives, open
platforms, and ethical frameworks, Al can serve as a powerful tool for safeguarding India’s cultural heritage
and ensuring its relevance in contemporary society (Chakrabarty & Roy, 2021). In conclusion, Al’srole in
preserving and promoting IK Sishoth transformative and indi spensable. By baancing technologica innovation
with cultural preservation, we can ensurethat thewisdom of Indian Knowledge Systems continuesto inspire
and educatefuture generations.
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