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Abstract

The integration of Artificial Intelligence (Al) into the Indian Knowledge System (IKS) represents a remarkable
confluence of ancient wisdom and modern technological innovation. Indian Knowledge Systems, which
encompass philosophy, ethics, medicine, education, ecology, and linguistics, have historically preserved diverse
cultural and intellectual traditions. However, the challenges of globalization, digitization, and generational
disconnect demand new methods of preservation and dissemination. Al offers transformative solutions by
digitizing manuscripts, enabling language translation, supporting personalized education, safeguarding
traditional medicine through the Traditional Knowledge Digital Library (TKDL), and enhancing ecological
sustainability by combining indigenous practices with modern data analytics. At the same time, the philosophical
and ethical frameworks embedded in the Vedas, Upanishads, and the Bhagavad Gita provide valuable guidance
for developing responsible, human-centric Al systems. This research paper examines the role of Al in preserving,
modernizing, and disseminating IKS while critically addressing challenges such as cultural sensitivity, data
ethics, and technological accessibility. By exploring applications across education, healthcare, biodiversity
conservation, and language representation, the paper highlights the possibilities and limitations of Al in
strengthening India’s knowledge heritage. The study ultimately argues that the integration of AI and IKS must be
grounded in ethical responsibility, inclusivity, and policy innovation to ensure that tradition and technology co-
evolve for the benefit of future generations.
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Introduction

The  twenty-first  century has  witnessed
unprecedented technological growth, with Artificial
Intelligence (Al) standing out as one of the most
transformative innovations shaping human society.
Al’s ability to simulate human cognition, analyze
massive datasets, recognize patterns, and provide
predictive insights has enabled applications across
healthcare, education, finance, agriculture, and
governance. However, its value is not merely limited
to efficiency and productivity—it is increasingly
being recognized as a tool for cultural preservation,
knowledge transmission, and ethical innovation. In
India, this conversation takes on unique importance
due to the country’s Indian Knowledge System
(IKS)—a vast reservoir of wisdom encompassing
philosophy, sciences, linguistics, medicine, ecology,
and social ethics, nurtured and transmitted over
thousands of years.

Indian Knowledge Systems embody both "Sastra"
(codified knowledge in scriptures such as the Vedas,
Upanishads, and epics) and "Parampara" (oral
traditions, folk knowledge, and practices handed
down across generations). This dual structure
ensures that IKS is both textual and experiential,
theoretical and practical, universal and local. Yet, in

a rapidly digitizing world, IKS faces multiple
challenges: generational discontinuity, lack of
systematic  documentation, linguistic  barriers,
globalization-driven homogenization, and declining
interest among younger learners. These challenges
demand innovative interventions, and Artificial
Intelligence emerges as a powerful ally in
revitalizing, preserving, and disseminating IKS.

Al as a Bridge Between Tradition and Modernity:
At first glance, Al and IKS might seem to belong to
distinct epistemological universes—one rooted in
computational logic and the other in spiritual,
cultural, and experiential dimensions. Yet, the
synergy between the two is increasingly evident. Al
can help digitize ancient manuscripts in Sanskrit,
Pali, Tamil, and Prakrit, making them accessible
through searchable databases. It can translate oral
traditions into modern languages, bridge regional
linguistic divides, and preserve endangered dialects
through Natural Language Processing (NLP).
Machine learning can analyze  Ayurvedic
prescriptions, yogic texts, or ecological practices to
uncover patterns that align with contemporary
scientific research.

For instance, India’s pioneering Traditional
Knowledge Digital Library (TKDL), developed to
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document Ayurveda, Unani, Siddha, and Yoga
practices, now leverages Al-based tools for
translation and classification. This prevents
biopiracy, facilitates international patents, and
simultaneously promotes Indian contributions to
global healthcare. Similarly, Al-enabled
personalized education platforms can incorporate
IKS philosophies of holistic learning, ensuring that
students engage with ancient wisdom alongside
modern sciences.

Philosophical Foundations: Ethics and Dharma
in Al

Another important dimension is the ethical guidance
that IKS can provide for Al development. While
debates on Al ethics in the West often revolve
around bias, privacy, and control, Indian
philosophy contributes deeper insights into the
purpose of technology in human life. Concepts such
as Dharma (duty and moral order), Ahimsa (non-
violence), Seva (service), and Vasudhaiva
Kutumbakam (the world as one family) can serve
as guiding principles for human-centric Al design.
For example, Al systems designed for healthcare or
environmental monitoring can be evaluated not only
on technical performance but also on their alignment
with seva (service to humanity) and ahimsa
(avoiding harm). This ethical embedding ensures
that technology is not divorced from its social and
cultural responsibilities.

Education and Knowledge Democratization:

The role of Al in education has been revolutionary,
and when applied to IKS, it can bridge gaps that
have existed for centuries. Many Indian manuscripts
remain inaccessible due to fragile conditions or
language barriers. Through Al-based digitization,
optical character recognition (OCR) for ancient
scripts, and NLP-driven translation, students and
researchers across the world can access Indian
philosophical, scientific, and artistic traditions.
Augmented Reality (AR) and Virtual Reality (VR),
powered by Al, can recreate historical learning
environments—imagine  students  experiencing
Takshashila or Nalanda University in immersive
form.

Purpose of the Study:

This research paper investigates the role of Al in
the Indian Knowledge System by analyzing how
Al technologies can preserve, modernize, and
disseminate IKS while safeguarding ethical, cultural,
and social dimensions. It examines applications
across education, healthcare, ecology, and language

while addressing challenges related to ethics,
ownership, and accessibility. The study argues that
Al must not merely “use” IKS as a resource but must
be developed in dialogue with it, ensuring that
tradition and technology co-evolve in mutually
beneficial ways.

Review of Literature:

The relationship between Acrtificial Intelligence (Al)
and the Indian Knowledge System (IKS) has gained
momentum in recent years as scholars,
technologists, and policymakers explore how
modern technology can interface with traditional
wisdom. The literature available spans domains such
as ethics, education, healthcare, biodiversity, and
linguistics. This section reviews key works that
illuminate how Al has been theorized, applied, and
critiqued in the context of IKS.

1. Philosophical and Ethical Dimensions
Agrawal (2025), in Artificial Intelligence and Indian
Knowledge Systems, emphasizes that the ethical
foundation of Al in India must be grounded in the
philosophical frameworks provided by classical
texts such as the Vedas, Upanishads, and the
Bhagavad Gita. She argues that concepts like
Dharma (duty), Ahimsa (non-violence), Seva
(service), and Lokasangraha (welfare of society)
offer a uniquely Indian paradigm for developing
responsible Al. This contrasts with dominant
Western frameworks that focus primarily on rights,
autonomy, and data security. Agrawal suggests that
embedding IKS ethics into Al design can help
mitigate problems of bias, exploitation, and
alienation (Agrawal 3-7).

2. Education and Digitization of Knowledge

Nag and Majhi (2025), in their study The Role of
Artificial Intelligence in Integrating Indian
Knowledge System, examine AI’s potential in
bridging the gap between traditional and modern
education. They note that much of IKS remains
marginalized due to poor documentation, regional
language barriers, and lack of systematic curriculum

integration.  Al-driven platforms can digitize
manuscripts,  translate  classical texts, and
personalize learning modules, ensuring that
traditional knowledge becomes accessible to

younger generations.

A complementary study by Das and Baruah (2025),
Digital Transformation and the Indian Knowledge
System: Bridging Tradition with Technology,
focuses on Northeast India, particularly Assam’s
tribal traditions. They discuss how Al-based
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language processing tools and augmented reality
applications are being deployed to preserve oral
narratives, folk songs, and ecological practices.
Their work highlights that Al is not only about
digitizing ancient manuscripts but also about
keeping living traditions alive in rapidly
changing societies.

The literature thus underscores education as a
critical site where Al can democratize access to IKS,
revitalizing cultural heritage while enhancing

pedagogy.

3. Traditional Medicine and Healthcare

One of the most extensively discussed areas in
literature is the intersection of Al and traditional
medicine. India’s Traditional Knowledge Digital
Library (TKDL), a pioneering project, has been
widely recognized as a global model for digitizing
indigenous medical knowledge. According to
reports in The Economic Times and India Today
(2025), India became the first country in the world
to digitize Ayurveda, Unani, Siddha, and Yoga
using Al-based systems. The TKDL project uses
machine learning algorithms for translation,
classification, and cross-referencing of
formulations, enabling both accessibility and
protection against biopiracy.

Scholars also highlight emerging areas such as
Ayurgenomics, where Al integrates genomic
science with  Ayurvedic typologies (prakriti
classification) to personalize treatments. Research
into Al-enabled pulse diagnosis and tongue
analysis further exemplifies the hybridization of
traditional diagnostic methods with modern data-
driven insights (Mishra 2024). The literature
indicates that Al not only safeguards but also
globalizes traditional medicine, turning IKS into a
resource for global healthcare innovation.

4. Indigenous Knowledge and Environmental
Conservation

The application of Al in ecological contexts has
been a fertile area of scholarship. A recent study in
the Journal of Innovation in Environmental
Sustainability and Management (2025), titled
Indigenous Knowledge Meets Al: A Hybrid Mode for
Biodiversity Conservation, proposes a collaborative
model where indigenous ecological wisdom is
integrated with Al-powered monitoring tools. The
study shows how remote sensing, machine learning,
and predictive analytics can complement indigenous
farming and forest ~management practices.
Importantly, the authors emphasize ethical
safeguards such as data sovereignty and free,

prior, informed consent (FPIC) to ensure that
communities remain stakeholders in knowledge
production.

5. Language, Culture, and Representation in Al
The role of Al in handling India’s vast linguistic and
cultural diversity has been another emerging
research focus. A preprint study titled Through the
Prism of Culture: Evaluating LLMs’ Understanding
of Indian Subcultures and Traditions (2025)
examines how large language models (LLMs)
interpret “Great Traditions” (pan-Indian canonical
practices) and “Little Traditions” (localized
community-specific practices). The researchers
conclude that while Al models are proficient in
handling standardized knowledge, they often fail in
contextual sensitivity when dealing with localized
traditions.

Role of Al in Indian Knowledge System (IKS):
Artificial Intelligence (Al) and the Indian
Knowledge System (IKS) represent two distinct yet
deeply complementary domains. While Al signifies
modern technological innovation capable of
transforming every aspect of human life, IKS
embodies centuries of accumulated wisdom that
integrates philosophy, healthcare, ecology, and
ethics. The intersection of these two creates a unique
opportunity for India and the world: to develop a
knowledge paradigm that balances efficiency with
ethics, and tradition with innovation.

1 Ethical and Philosophical
Dharma and Human-Centric Al
The debate around Al ethics often arises from
concerns about automation, privacy, bias, and
control. Western frameworks emphasize human
rights, legal accountability, and risk assessment.
However, the Indian Knowledge System provides an
alternative ethical compass rooted in Dharma
(moral order and responsibility), Ahimsa (non-
violence), Seva (service), and Vasudhaiva
Kutumbakam (the world is one family).
Dr. Anju Agrawal (2025) argues that these values
offer a distinctive Indian model for Al ethics, one
that is not only about minimizing harm but also
about maximizing collective welfare. For instance:
« Dharma suggests that Al applications should
align with duties toward humanity and nature.
An Al-driven healthcare tool should not only
improve  efficiency  but also  serve
underprivileged communities.
e Ahimsa calls for Al systems that avoid
exploitation and ecological damage. For

Foundations:
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example, data mining practices must respect
privacy and cultural integrity.

e Seva emphasizes that Al technologies should
prioritize social service—whether in agriculture,
healthcare, or disaster management.

e Vasudhaiva Kutumbakam suggests that Al
development should transcend narrow corporate
or national interests and aim for global benefit.

These principles imply that India’s contribution to

global Al ethics may be rooted in cultural and

spiritual wisdom, making technology a partner in
human well-being rather than a potential threat.

2 Education and Knowledge Democratization
Education has always been central to IKS, from
ancient centers like Takshashila and Nalanda to the
gurukul tradition, which emphasized personalized
learning. In the digital age, Al offers new ways to
revive this holistic approach.

2.1 Digitization of Texts and Archives

Much of India’s classical knowledge exists in
manuscripts written in Sanskrit, Prakrit, Tamil,
Persian, and other languages. These texts remain
inaccessible due to fragility and linguistic barriers.
Al-powered Optical Character Recognition
(OCR) and Natural Language Processing (NLP)
tools are now being used to digitize and translate
manuscripts. For example, the Bhandarkar Oriental
Research Institute in Pune has collaborated with Al
experts to digitize Vedic manuscripts, making them
available online.

2.2 Personalized Learning Inspired by Gurukul
Models

Al-based adaptive learning platforms echo the
gurukul tradition, where education was tailored to a
student’s temperament and ability. Modern tools
such as Al tutors can analyze a student’s strengths
and weaknesses and design personalized IKS
learning modules. A student of Ayurveda, for
example, could use an Al platform that combines
classical texts with biomedical research, allowing
for cross-disciplinary knowledge.

2.3 Language Preservation in Education

One of the greatest threats to IKS is the loss of
regional languages and dialects. Al-driven
translation and speech recognition tools can
document and preserve endangered dialects. In
Assam, for example, Al-based applications are
being used to digitize tribal folk songs and oral
narratives, ensuring that they remain alive for future
generations.
Through these

innovations, Al democratizes

education, bridging the gap between classical
traditions and contemporary learners.

3 Healthcare and Traditional Medicine: The
Case of Ayurveda and TKDL

Healthcare represents one of the most impactful
intersections between Al and IKS. India’s traditional
medicine systems—Ayurveda, Unani, Siddha,
Sowa-Rigpa, and Yoga—are increasingly being
globalized through Al applications.

3.1 The Traditional Knowledge Digital Library
(TKDL)

India’s TKDL project is a pioneering initiative that
uses Al to catalog and translate traditional medicinal
knowledge. As of 2025, TKDL houses over 4
million formulations, digitized using Al-powered
translation tools that convert Sanskrit, Arabic,
Persian, and Tamil texts into multiple international
languages. This prevents biopiracy and enables
legitimate global research.

For instance, when multinational corporations
attempted to patent turmeric’s wound-healing
properties or neem’s pesticidal use, India
successfully defended its heritage using TKDL
records. The Al component now ensures faster
classification and cross-referencing, making TKDL
both a protective and innovative resource.

3.2 Al in Ayurvedic Diagnosis and Treatment

Al tools are increasingly applied in pulse diagnosis
(Nadi Pariksha), tongue analysis, and facial
recognition diagnostics, which are central to

Ayurveda. These methods, once considered
subjective, are being standardized using Al-
based pattern recognition. Similarly,

Ayurgenomics, a field combining Ayurveda’s
prakriti typology with genomic science, uses
machine learning to predict disease susceptibility
and personalized treatments.

4 Environmental Sustainability and Indigenous
Knowledge

Indian traditions have long emphasized the
interdependence of humans and nature. Practices
such as sacred groves, water harvesting systems, and
mixed cropping patterns reflect deep ecological
wisdom. Al, when combined with these practices,
offers sustainable solutions to contemporary
challenges.

4.1 Al in Biodiversity Conservation
The study Indigenous Knowledge Meets Al (2025)
proposes hybrid conservation models. Machine
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learning algorithms are now being used alongside
indigenous practices to monitor forest health, predict
crop vyields, and combat biodiversity loss. For
example, Al-based remote sensing tools can detect
deforestation patterns, while indigenous knowledge
guides community responses.

4.2 Agriculture and Climate Resilience
Traditional Indian  agriculture  emphasized
biodiversity, soil health, and water conservation. Al
tools that analyze satellite data and weather patterns
can recommend sustainable farming practices. In
Andhra Pradesh, Al-driven systems integrate
farmers’ traditional methods with predictive
analytics to improve yields without relying on
chemical-intensive farming.

4.3 Ethical Considerations in Ecological Al
While these applications are promising, scholars
warn of the risk of “technological dominance.”
Indigenous communities must retain ownership of
ecological knowledge, and Al must be used as a
collaborator rather than a replacement. Ethical
safeguards such as Free, Prior, and Informed
Consent (FPIC) are critical to ensure fair
collaboration.

5 Language, Culture, and Representation
Language is central to IKS, yet it is also where Al
faces some of its greatest challenges. With over
19,500 languages and dialects (Census of India
2011), India’s linguistic diversity is both a cultural
treasure and a technological challenge.

5.1 Al and Linguistic Preservation

Al-driven speech recognition, machine translation,
and NLP can document endangered languages and
dialects. Projects in Odisha and Nagaland are using
Al to archive tribal oral traditions. Such efforts not
only preserve linguistic heritage but also maintain
the cultural contexts of storytelling, rituals, and
songs.

5.2 Cultural Nuance and Al Limitations

A study titled Through the Prism of Culture (2025)
evaluated how large language models (LLMs)
represent Indian traditions. It found that Al often
performs well in handling “Great Traditions” such
as Vedic texts but struggles with “Little Traditions”
such as localized customs or folk practices.

Conclusion: -

The intersection of Artificial Intelligence and the
Indian Knowledge System (IKS) represents one of
the most significant intellectual and cultural
dialogues of our time. India, with its ancient

repositories of wisdom—spanning Ayurveda, Yoga,
Vedic  mathematics, astronomy, linguistics,
ecological knowledge, and philosophy—has a
unique opportunity to engage with Al not merely
as a technological tool but as a partner in
rediscovering and reinterpreting heritage.
Throughout this study, it has become clear that Al
serves multiple roles in relation to IKS: it is a
preserver, ensuring the safeguarding of endangered
languages, texts, and practices; a translator, making
traditional knowledge globally accessible through
multilingual platforms; an innovator, combining
genomic science with Ayurveda and precision
farming with indigenous ecology; and a protector,
safeguarding intellectual property from biopiracy
through digital legal infrastructures like the TKDL.
At the same time, the fusion of Al with IKS is not
without challenges. Concerns of cultural dilution,
commercialization, and ethical misrepresentation
loom large. Yoga, for example, risks being reduced
to biomechanics when filtered through Al-driven
fitness apps, while traditional medicine may be
oversimplified when turned into algorithmic health
charts. These risks highlight the need for cultural
sensitivity, ethical Al design, and community
participation in the digitization of indigenous
knowledge. Equally important is the philosophical
dimension: Indian traditions, rooted in concepts like
dharma, ahimsa, and Vasudhaiva Kutumbakam (the
world as one family), provide moral frameworks that
could guide Al ethics at a global level. Unlike the
Western narratives that often frame Al in utilitarian
or profit-driven terms, the Indian Knowledge
System emphasizes balance, sustainability, and
collective well-being. Embedding such values into
Al development can help India contribute to
shaping a globally responsible Al future.

The case studies discussed—from TKDL to
Ayurgenomics, from tribal language preservation to
Al-driven ecological wisdom—demonstrate that
India is not passively adapting to Al but is actively
redefining it in cultural terms. This uniquely
Indian model of Al, rooted in tradition yet future-
oriented, has begun to gain global recognition,
particularly in healthcare, linguistics, and ethical
governance.

In conclusion, the role of Al in the Indian
Knowledge System is not simply technological; it is
civilizational. It represents a bridge between past
and future, between local heritage and global
innovation. If guided by ethics, inclusivity, and
cultural respect, Al can help India reclaim its
intellectual heritage while positioning itself at the
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forefront of global knowledge economies.
Conversely, if driven solely by commercial or
reductionist agendas, it risks fragmenting and
commodifying traditions that have endured for
millennia.

Thus, the way forward lies in a balanced
integration—where Al is not seen as a replacement
but as a companion to Indian wisdom. By doing so,
India can chart a path where technology does not
erase tradition but amplifies it, ensuring that the
Indian Knowledge System continues to inspire not
only the nation but also the world in navigating the
challenges of the digital age.
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