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Abstract 

India possesses one of the most complex multilingual and multicultural ecosystems in the world, 

shaped by centuries of linguistic evolution and cultural exchange. However, rapid globalization, 

linguistic homogenization, and unequal digital representation have accelerated the decline of many 

Indian languages and endangered substantial cultural heritage. Digital humanities, which 

represents the convergence of computational methods with humanities inquiry, offers new 

possibilities for preserving linguistic and cultural traditions in digital environments. Within this 

interdisciplinary domain, Natural Language Processing (NLP) has emerged as a transformative 

technology for digitizing manuscripts, developing language resources, enabling translation, 

documenting oral traditions, and improving access to cultural knowledge. This paper examines the 

role of NLP-driven digital humanities in preserving Indian languages and heritage. It reviews 

developments in digital archiving, corpus creation, manuscript digitization, machine translation, 

and speech technologies across Indian languages. The study also analyzes challenges associated 

with computationally under-resourced languages, script diversity, limited datasets, and 

sociocultural representation in language technologies. Indian case studies—including the National 

Mission for Manuscripts, Bharatvani multilingual portal, and AI tools for tribal languages—

illustrate how digital humanities and NLP initiatives are being implemented in practice. The paper 

argues that NLP technologies, when embedded within inclusive and culturally grounded digital 

humanities frameworks, can support sustainable language preservation and knowledge 

transmission. Emerging directions such as multimodal heritage documentation, indigenous 

language AI models, participatory corpus creation, and open digital repositories are identified as 

essential for future progress. The study concludes that the integration of digital humanities and 

NLP provides a powerful pathway for safeguarding India’s multilingual heritage in the digital age, 

provided technological innovation remains aligned with cultural sensitivity, ethical stewardship, 

and community participation. 

Keywords: Digital Humanities, Indian Languages, Natural Language Processing, Language 

Preservation, Cultural Heritage, Digitization. 

 

► Corresponding Author: Vandana R. Patil 

 

1. Introduction 

India hosts one of the richest linguistic landscapes globally, with hundreds of languages belonging 

to Indo-Aryan, Dravidian, Tibeto-Burman, and Austroasiatic families. These languages encode 

extensive knowledge systems expressed through literature, philosophy, oral traditions, ritual 
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practices, and regional histories. Despite this richness, numerous Indian languages face 

endangerment due to urban migration, educational standardization, socio-economic mobility 

pressures, and the dominance of a few major languages in media and technology (UNESCO, 

2019). 

In contemporary knowledge societies, the continuity of languages is strongly influenced by their 

representation within digital communication systems. Languages lacking digital corpora, 

computational tools, or technological interfaces risk exclusion from education, governance, and 

information exchange. Consequently, preservation of linguistic heritage increasingly depends on 

digital infrastructures rather than solely on traditional archives or oral transmission (Rao & Reddy, 

2021). 

Digital humanities represents the convergence of computational methods with humanities 

scholarship, enabling cultural materials to be preserved, analyzed, and disseminated in digital 

environments (Manovich, 2012). In multilingual contexts such as India, digital humanities 

provides mechanisms to document manuscripts, oral traditions, and linguistic data across scripts 

and media forms. 

Natural Language Processing (NLP), a field of artificial intelligence concerned with computational 

analysis and generation of language, has become central to such efforts. NLP enables automated 

transcription, translation, corpus creation, speech recognition, and semantic analysis across 

languages (Jurafsky& Martin, 2023). These capabilities are particularly significant for Indian 

languages, many of which remain computationally under-resourced. 

This paper reviews how NLP-enabled digital humanities contributes to preserving Indian 

languages and cultural heritage. It integrates technological perspectives with cultural and pol icy 

dimensions and presents Indian case studies demonstrating practical implementation. The 

discussion also examines challenges related to data scarcity, script diversity, sociocultural 

representation, and ethical stewardship of indigenous knowledge. 

 

2. Digital Humanities and Linguistic Heritage in India 

2.1 Conceptual Foundations 

Digital humanities extends traditional humanities inquiry by applying computational techniques 

to textual, visual, and audio cultural materials. It enables large-scale digitization, archiving, 

annotation, and analysis of heritage resources (Jockers, 2013). In multilingual societies, digital 

humanities supports preservation across linguistic boundaries by converting fragile cultural 

artifacts into durable digital formats. 

India’s cultural heritage exists in manuscripts, inscriptions, folklore, performing arts, and oral 

traditions dispersed across regions. Digital transformation allows these resources to be catalogued 

and accessed beyond geographic limitations, ensuring continuity of cultural knowledge (Rao & 

Reddy, 2021). 

2.2 Digital Preservation of Indian Languages 

Digital preservation involves recording linguistic materials in electronic formats for long-term 

storage and accessibility. For Indian languages, preservation includes digitization of manuscripts, 

creation of digital dictionaries, and recording of oral narratives. These efforts prevent physical 

deterioration and enable scholarly access. 

Endangered languages, particularly tribal and minority languages, often lack written traditions. 

Audio-visual documentation enables preservation of vocabulary, storytelling, and cultural 

practices embedded in these languages (Bird, 2020). Digital recording thus becomes a primary 

method of linguistic safeguarding. 
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2.3 Institutional and Policy Frameworks in India 

India has developed multiple national initiatives integrating digital humanities and language 

preservation. 

Case Study 1: National Mission for Manuscripts (NMM) 

The National Mission for Manuscripts aims to identify, conserve, and digitize India’s vast 

manuscript heritage across Sanskrit, Persian, and regional languages. Millions of manuscripts have 

been catalogued and digitized, creating searchable digital repositories (National Mission for 

Manuscripts, 2020). NLP tools are increasingly used to support transcription and metadata 

generation. 

Case Study 2: Bharatvani Multilingual Portal 

Bharatvani is a national digital platform providing multilingual knowledge resources across Indian 

languages. It hosts dictionaries, glossaries, and linguistic databases designed to promote language 

accessibility and preservation. NLP-based search and translation functions enable cross-lingual 

information retrieval (Government of India, 2016). 

These initiatives demonstrate institutional integration of digital humanities and language 

technology for heritage preservation. 

 

3. Natural Language Processing for Indian Language Preservation 

3.1 Computationally Under-Resourced Languages 

A significant number of Indian languages remain computationally under-resourced due to the 

absence of large annotated corpora and standardized linguistic tools. NLP research increasingly 

addresses this challenge through multilingual modeling and transfer learning approaches that 

leverage similarities among languages (Kumar & Singh, 2022). 

Basic NLP tools such as tokenizers, morphological analyzers, and part-of-speech taggers form the 

foundation for corpus development. These tools enable linguistic analysis and facilitate higher-

level applications such as translation and information retrieval. 

3.2 Machine Translation and Linguistic Accessibility 

Automated translation technologies contribute substantially to linguistic preservation by enabling 

cross-language accessibility and documentation of culturally embedded texts. Translation systems 

allow regional language materials to reach broader audiences and support multilingual education. 

Case Study 3: AI Translation for Tribal Languages 

AI-based language tools have been developed to support tribal languages such as Gondi and 

Santali, enabling translation and digital documentation. These systems facilitate communication, 

education, and preservation for communities historically excluded from digital ecosystems (Rao 

& Reddy, 2021). 

Cross-lingual NLP models also enable users to search information in one language and retrieve 

results in another, strengthening linguistic inclusion. 

3.3 Speech Technologies and Oral Heritage 

Many Indian languages possess strong oral traditions, including epics, songs, and ritual speech. 

Speech recognition technologies allow audio recordings to be transcribed and archived. Speech 

synthesis enables digital content generation in native languages, supporting literacy and education. 

Voice-based interfaces also increase accessibility for communities with limited literacy. Such 

technologies ensure that digital heritage resources remain usable across diverse linguistic 

populations (Jurafsky& Martin, 2023). 
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4. NLP-Driven Digital Humanities Applications 

4.1 Manuscript Digitization and Text Recovery 

India holds one of the largest manuscript traditions globally, spanning multiple languages and 

historical periods. Many manuscripts suffer from deterioration and script variation. NLP-based 

optical character recognition and handwriting recognition systems enable automated transcription 

of such materials. 

NLP also supports semantic indexing and classification, transforming manuscripts into searchable 

knowledge repositories. Digitized texts can be integrated into digital humanities platforms for 

research and education (National Mission for Manuscripts, 2020). 

4.2 Computational Literary Analysis 

Computational text analysis enables large-scale study of literary traditions. Techniques such as 

stylometry, topic modeling, and sentiment analysis reveal patterns across extensive corpora 

(Jockers, 2013). In the Indian context, such analysis can explore classical poetry, regional 

narratives, and philosophical texts. 

Case Study 4: Computational Analysis of Classical Indian Literature 

Research projects analyzing Sanskrit and regional poetic corpora have used NLP to identify 

metrical patterns and stylistic features. These analyses help preserve literary traditions and support 

digital editions of classical works (Kumar & Singh, 2022). 

4.3 Cultural Knowledge Graphs and Archives 

Digital humanities increasingly uses knowledge graphs to represent relationships among cultural 

entities such as authors, texts, and places. NLP extracts semantic relations from texts to build 

interconnected cultural databases. 

For Indian heritage, such graphs can map connections among literary traditions, historical figures, 

and regions. This structured representation enhances discoverability and interdisciplinary research 

(Manovich, 2012). 

 

5. Cultural and Ethical Dimensions 

5.1 Community Participation 

Effective preservation requires collaboration with speaker communities. Community members 

provide linguistic expertise and cultural context essential for accurate documentation. Participatory 

digital humanities approaches involve communities in data collection and annotation (Bird, 2020). 

Community-generated corpora also enrich NLP datasets with authentic linguistic variation, 

ensuring representation of dialects and oral traditions. 

5.2 Linguistic Diversity and Representation 

NLP systems trained primarily on dominant languages may impose standardized forms on 

minority languages, reducing dialectal diversity. Digital humanities initiatives must therefore 

prioritize inclusive datasets representing regional variation (Kumar & Singh, 2022). 

5.3 Ethical Stewardship of Indigenous Knowledge 

Digitization raises concerns regarding ownership and access to cultural knowledge. Indigenous 

narratives and medicinal knowledge may have restrictions on dissemination. Ethical frameworks 

should ensure community consent and control over heritage data (Bird, 2020). 

 

6. Challenges in NLP-Based Preservation 

6.1 Data Scarcity 

Many Indian languages lack large annotated corpora required for NLP training. Creating such 

datasets requires linguistic expertise and community collaboration (Kumar & Singh, 2022). 



 

 

JAMRSD | Volume No.: 05, Special Issue No.: 02(A), 2026 | ISSN: 2583-6404 

www.ijamrsd.com |  Journal of Advanced Multidisciplinary Research  | [332] 

                        Studies and Development 

6.2 Script Diversity 

India’s scripts include Devanagari, Tamil, Telugu, Bengali, and others. Historical texts may use 

archaic scripts, complicating OCR and NLP development. 

6.3 Technological Accessibility 

Digital preservation initiatives often depend on infrastructure unavailable in rural communities. 

Limited connectivity and digital literacy hinder participation (Rao & Reddy, 2021). 

 

7. Future Directions 

Future digital humanities initiatives for Indian languages should focus on: 

Multimodal heritage documentation integrating text, audio, and video 

Indigenous language AI models reflecting linguistic structures 

Open collaborative repositories for linguistic resources 

NLP-based educational tools for language revitalization 

These directions will strengthen sustainable preservation ecosystems. 

 

8. Conclusion 

The integration of digital humanities frameworks with Natural Language Processing technologies 

creates new possibilities for documenting, revitalizing, and sustaining Indian linguistic heritage. 

NLP enables digitization, translation, speech processing, and computational analysis across 

diverse languages and scripts. Digital humanities provides cultural context and ethical grounding 

for these technological applications. 

Indian initiatives such as manuscript digitization programs, multilingual knowledge portals, and 

tribal language technologies demonstrate the practical potential of this convergence. However, 

sustainable preservation requires addressing data scarcity, script diversity, accessibility gaps, and 

ethical stewardship. 

As India advances in the digital age, aligning technological innovation with cultural sensitivity 

and community participation will be essential. NLP-driven digital humanities thus represents a 

crucial pathway for safeguarding India’s multilingual heritage for future generations. 
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