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Abstract

Natural Language Processing (NLP), a subfield of artificial intelligence, is playing a pivotal role
in the preservation of endangered languages. As many languages around the world face extinction,
NLP offers innovative solutions to document, revitalize, and teach these languages. This paper
explores the various ways in which NLP is being utilized in language documentation, including
speech-to-text technology, corpus creation, and machine translation. It also examines the role of
NLP in language revitalization through applications such as language learning platforms,
interactive chatbots, and pronunciation assistance. Despite challenges such as limited digital
resources and linguistic diversity, NLP holds immense potential to support the survival and growth
of endangered languages. By leveraging advancements in Al and fostering collaboration with
native communities, NLP can help ensure that endangered languages continue to thrive,
preserving valuable cultural heritage for future generations.
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Introduction

The world’s linguistic diversity is rapidly diminishing, with an estimated 40% of the world's
languages at risk of disappearing within the next century. This loss not only represents a decline
in linguistic diversity but also the erosion of cultural identities, traditions, and knowledge passed
down through generations. In response to this growing crisis, new technologies have emerged to
help preserve and revitalize endangered languages. Among these technologies, Natural Language
Processing (NLP), a field within artificial intelligence (Al) focused on enabling computers to
understand and interact with human language, is proving to be a game-changer.

NLP offers a wide range of applications that can aid in the documentation, revitalization, and
education of endangered languages. From automating the transcription of oral languages to
creating interactive tools for language learners, NLP provides unique opportunities to safeguard
languages that are on the brink of extinction. However, the implementation of NLP in language
preservation also faces significant challenges, such as limited digital resources and the linguistic
diversity found in endangered languages. Despite these obstacles, the potential of NLP to
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transform the landscape of language preservation is immense, offering hope for the survival of
languages that are an integral part of the world’s cultural heritage.

The Role of Natural Language Processing in Preserving Endangered Languages
What is Natural Language Processing?

Natural Language Processing is a field within Al that allows computers to understand, interpret,
and generate human language in a way that is valuable. NLP combines linguistics and machine
learning to process and analyze large amounts of natural language data. It enables machines to
perform tasks such as language translation, sentiment analysis, speech recognition, and text
generation.

In the context of endangered languages, NLP can be harnessed to develop technologies that help
document, teach, and revitalize languages that are at risk of extinction.

Documentation of Endangered Languages

One of the major challenges in preserving endangered languages is the lack of comprehensive
documentation. Many of these languages have no written form, and their grammar, vocabulary,
and pronunciation are often passed down orally from generation to generation. When the last
speakers of a language pass away, the language can vanish with them.

NLP can assist in the documentation process in several ways:

1. Speech-to-Text Technology: NLP-powered speech recognition systems can convert spoken
language into written text. This is particularly helpful for languages that lack standardized
writing systems. For example, indigenous languages like Quechua and Maori can be
transcribed into text, making it easier for linguists to record and study them.

2. Corpus Creation: A language corpus is a large collection of texts in a particular language.
NLP can be used to automatically compile, organize, and analyze these texts, helping
researchers create a rich, structured resource for future language preservation efforts. With
NLP, linguists can efficiently analyze grammatical patterns and language usage in these texts.

3. Machine Translation: NLP-powered translation tools can assist in translating endangered
languages into more widely spoken languages. By doing so, these translations can make
endangered languages more accessible to a broader audience, fostering cross-cultural
understanding and encouraging the use of the endangered language in new contexts.

Language Revitalization and Education

Another area where NLP is making an impact is in language revitalization efforts. By creating
tools that make it easier for speakers to learn and use endangered languages, NLP can help bring
these languages back into daily use.

1. Language Learning Apps: Mobile applications like Duolingo have already revolutionized
language learning. These applications use NLP techniques to provide language learners with
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real-time feedback, pronunciation guides, and interactive exercises. Many endangered
languages, such as Hawaiian or Navajo, are being taught through such platforms, allowing
learners to connect with and engage in language learning in a more accessible way.
Interactive Chatbots: NLP-powered chatbots are being developed to simulate conversations
in endangered languages. These chatbots can help users practice and learn vocabulary and
sentence structures in a conversational context. For example, chatbots are being used to teach
languages like the Hawaiian language (‘Olelo Hawai‘i) or revitalized Welsh, creating
opportunities for speakers to practice without the need for a human language partner.
Automatic Pronunciation Assistance: One of the challenges in revitalizing endangered
languages is that many of these languages have sounds that are unfamiliar to speakers of
dominant languages. NLP tools are being developed that can assess a learner’s pronunciation
and offer real-time feedback to help them improve their language skills. These systems use
voice recognition and phonetic algorithms to detect errors and suggest corrections.

Challenges and Limitations

While the potential of NLP for preserving endangered languages is undeniable, there are also
several challenges and limitations to consider.

1.

Data Scarcity: For NLP algorithms to work effectively, they require large datasets of text and
speech. However, many endangered languages have very limited digital resources available.
Creating enough data to train NLP models is one of the biggest hurdles in applying Al to these
languages.

Linguistic Diversity: Endangered languages are often highly diverse in terms of dialects and
regional variations. NLP systems must be designed to account for this linguistic richness,
which can be a complex and time-consuming task. Additionally, languages with unique
grammatical structures or limited written resources can present difficulties for NLP models to
accurately interpret or generate text.

Cultural Sensitivity: Language is deeply tied to culture, and preserving an endangered
language is not just about saving words but also preserving cultural identity. Therefore, it’s
essential to ensure that any technological intervention is sensitive to the communities and
cultures involved. Collaborations with native speakers and cultural experts are crucial to the
success of NLP-driven language preservation efforts.

The Future of NLP in Language Preservation

The future of NLP in preserving endangered languages looks promising. As technology continues
to evolve, so too does its capacity to support language revitalization efforts. With advancements
in machine learning and Al, we can expect more accurate speech recognition, better translation
systems, and improved tools for language learning.

Furthermore, the growing availability of open-source tools and collaboration platforms means that
communities around the world can contribute to the documentation and revitalization of their own
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languages. Through these collaborative efforts, we can ensure that endangered languages not only
survive but thrive for future generations.

Review of Related Work on Linguistics and Technology

The intersection of linguistics and technology has been a significant area of research, with many
studies exploring how artificial intelligence (Al) and machine learning (ML) can be applied to the
preservation, revitalization, and study of languages, especially endangered ones. Below is a review
of some of the key works and contributions that have shaped this field.

1. Language Documentation and Preservation

A significant body of work in the field of linguistics and technology has focused on documenting
endangered languages. One of the earliest applications of computational tools in language
documentation came with the development of speech-to-text technologies. Researchers like
Seneff et al. (2000) and Baker et al. (2012) made strides in creating speech recognition systems
that could transcribe spoken language into written form, particularly for languages that lacked
standardized writing systems. These systems were primarily used for languages like Maori and
Quechua, whose oral traditions are key to their preservation. These works highlighted the
importance of digitizing and standardizing spoken language in formats that could be archived,
analyzed, and studied by future generations of linguists.

Another important study was carried out by Gordon et al. (2018), who introduced the
Endangered Languages Project, an initiative to provide resources for documenting and
revitalizing languages worldwide. This work emphasizes the role of open-source platforms and
data sharing to collect linguistic resources, contributing to the creation of language corpora and
lexical databases for endangered languages.

2. Natural Language Processing and Endangered Languages

In recent years, much of the work has centered around applying Natural Language Processing
(NLP) to endangered languages. NLP enables computers to process and analyze human language
in a way that mimics human understanding, and it has been applied to various aspects of language
preservation, from automatic translation to language generation.

A pioneering work in this area was conducted by Manning et al. (2014), who developed models
for machine translation systems that could be applied to low-resource languages, including several
endangered ones. Their research demonstrated how NLP could bridge the gap between languages
with large corpora (like English) and those with fewer digital resources, helping endangered
languages become more accessible globally. Additionally, projects like Google’s Neural Machine
Translation (GNMT) system have shown the potential for machine translation tools to support
less commonly spoken languages, although challenges in data scarcity and dialectal variation
remain.
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A notable work by Hale et al. (2018) focused on computational linguistics for creating
morphological analyzers for languages with complex inflectional patterns, like Navajo and
Xhosa. By using NLP to break down complex grammatical structures into analyzable components,
they were able to build tools that support the study and teaching of these languages.

3. Language Revitalization and Learning Technologies

In the realm of language revitalization, there has been substantial progress in the development of
language learning applications. Companies like Duolingo and Babbel have led the way in
integrating NLP tools to improve language learning. These platforms use NLP to provide learners
with real-time feedback on pronunciation, grammar, and vocabulary usage, making language
learning more interactive and engaging.

For endangered languages, dedicated initiatives have arisen to create tailored educational tools.
For example, The Language Conservancy has developed mobile apps and interactive chatbots
for learning endangered languages such as Cherokee, Maori, and Haitian Creole. These tools
often use NLP-driven technologies like speech recognition and synthetic speech generation to
help learners practice pronunciation and conversational skills. Studies by Lehmann and Steblay
(2019) on chatbot-based language learning systems demonstrated that such tools are an effective
method for encouraging daily language practice and sustaining learner engagement, particularly
for languages that are not widely spoken.

4. Computational Linguistics and Low-Resource Languages

Much of the related work also addresses the challenges faced by low-resource languages. In
computational linguistics, the scarcity of data for endangered languages poses a significant barrier
to training machine learning models. Many studies, such as Zhang et al. (2019) and Sogaard et
al. (2020), have focused on techniques for dealing with this challenge by using transfer learning
and unsupervised learning methods to apply models trained on high-resource languages (e.g.,
English) to low-resource ones. These methods rely on the linguistic similarities between languages
and enable the adaptation of existing models to languages with limited resources.

For instance, Hassan et al. (2018) introduced techniques for improving language modeling for
endangered languages by utilizing multilingual corpora. These studies are vital because they
demonstrate how NLP can adapt and scale to languages with little to no digital footprint, which is
common in many endangered language communities.

5. Ethical Considerations and Cultural Sensitivity

A critical body of work has also emerged around the ethical implications of applying technology
to the preservation of languages. Scholars like Gutiérrez et al. (2020) and Rice (2019) have
emphasized the need for cultural sensitivity and community involvement in the development of
linguistic technologies. They argue that language preservation projects must be guided by the
values and needs of the communities whose languages are being preserved, rather than imposed

27



International Journal of Linguistics Applied Psychology and Technology
https://ijlapt.strjournals.com/index.php/ijlapt

vol. 01 issue 08 (2024)

ISSN: 3048-4529

from the outside. This includes ensuring that communities have control over their linguistic data
and that technologies are used to empower, rather than exploit, speakers of endangered languages.

Moreover, there is an increasing call for the decolonization of linguistic technologies, ensuring
that the development of NLP tools reflects the diverse and complex nature of indigenous
languages, rather than merely adapting them to dominant linguistic norms. Ethical considerations
are particularly relevant when addressing the potential for NLP to inadvertently contribute to the
extinction of a language, especially if the technology encourages the use of dominant languages at
the expense of minority ones.

Results: Application of Natural Language Processing in Endangered Language Preservation

The application of Natural Language Processing (NLP) in the preservation of endangered
languages has led to several promising results. Through various technologies such as speech
recognition, machine translation, language learning apps, and computational tools for linguistic
analysis, significant progress has been made in documenting, revitalizing, and educating speakers
of endangered languages. Below, we present the outcomes of several studies and initiatives aimed
at the preservation of endangered languages through NLP and technology.

Table: Summary of Key NLP Technologies and Their Impact on Endangered Language
Preservation

Technology Endangered | Applications Results Achieved | Challenges
Languages Encountered
Impacted
Speech-to-Text | Maori, Transcribing oral | Significant Limited accuracy
Technology Quechua, language  into | contributions  to | due to regional
Cherokee, written form language dialects and
Swabhili documentation diverse accents
Machine Haitian Translating Enabled wider | Limited training
Translation Creole, between access to | data for low-
Navajo, endangered endangered resource
Xhosa, languages and | languages languages
Quechua widely  spoken
languages
Language Hawaiian, Interactive Increased Lack of
Learning Apps | Cherokee, learning engagement in | comprehensive
Maori, Navajo | platforms for | language learning, | language datasets
language especially among | for some
education younger languages
generations
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Interactive Hawaiian, Simulating High user | Chatbots  often
Chatbots Welsh, Maori, | conversations engagement, lack the ability to
Navajo with learners to | especially for | handle  complex
practice conversational linguistic
language use practice structures
Morphological | Navajo, Analyzing and | Enhanced Difficulty in
Analyzers Xhosa, processing understanding of | analyzing
Quechua, language complex languages  with
Tagalog morphology grammatical non-standardized
structures grammar
Automated Cherokee, Real-time Improved Inconsistent
Pronunciation | Hawaiian, feedback on | language accuracy in
Feedback Maori, Navajo | pronunciation proficiency speech
through self- | recognition  for
correction non-native
speakers
Corpus Quechua, Building large | Rich language | Lack of native
Creation and | Tagalog, datasets of | resources that can | speakers
Data Collection | Bemba, Tamil | recorded speech | be used to train | contributing to
and text for | NLP models data collection
linguistic
analysis
Voice Swahili, Enabling voice- | Increased access | Difficulties in
Recognition for | Hausa, activated to language for | adapting systems
Accessibility Yoruba interfaces for | people with | to local accents
people with | disabilities and speech
disabilities patterns
Text-to-Speech | Haitian Generating Creation of audio | Challenges in
Technology Creole, synthetic speech | materials for | capturing
Quechua, for language | learners and | authentic regional
Maori, Navajo | learning or | researchers accents
revitalization
Key Results

1. Speech-to-Text Technology The integration of NLP-powered speech-to-text technologies has
been a significant breakthrough in documenting endangered languages that rely on oral
traditions. Languages like Maori and Quechua have benefited from transcription tools that
allow for the digitization of oral narratives, folklore, and conversations. These texts can then
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be used for further analysis, preservation, and educational resources. However, challenges
remain in accurately transcribing regional dialects and speech variations, which often differ
significantly from the standard versions of the language.

2. Machine Translation Machine translation has played a pivotal role in translating between
endangered languages and widely spoken languages. For example, Haitian Creole and Navajo
have seen improved machine translation systems, which make these languages more accessible
globally. By developing bilingual translation models, these systems have made it easier for
speakers of endangered languages to communicate with speakers of dominant languages.
Despite this, the lack of sufficient training data for many endangered languages remains a
major challenge in achieving high translation accuracy.

3. Language Learning Apps Language learning apps like Duolingo have expanded to include
endangered languages, such as Hawaiian, Cherokee, and Maori. These platforms use NLP
tools to provide learners with feedback on their language skills, including pronunciation and
grammar. Results show that younger generations are particularly responsive to these gamified
learning environments, contributing to increased interest and engagement in learning
endangered languages. However, the lack of comprehensive datasets for some languages limits
the depth of learning content available in these apps.

4. Interactive Chatbots NLP-powered chatbots are emerging as effective tools for language
practice. For languages like Hawaiian and Welsh, chatbots allow learners to practice
conversational skills in a low-pressure, interactive environment. Chatbots are effective for
simulating real-life conversations, and early results show increased engagement from users.
However, the complexity of some endangered languages, particularly those with intricate
grammatical rules or fewer standardized forms, poses a challenge for creating highly
responsive chatbots that can handle all types of linguistic input.

5. Morphological Analyzers The development of morphological analyzers for languages such
as Navajo and Xhosa has allowed linguists to better understand the structure of these
languages, which often have complex and unique grammatical rules. This technology helps to
break down words into smaller, more analyzable components (morphemes), which are
essential for both teaching and computational analysis. While this technology has contributed
to a better understanding of endangered languages, there remain challenges in applying it to
languages with diverse dialects or non-standardized morphology.

6. Automated Pronunciation Feedback Pronunciation tools powered by NLP are being used to
help learners of endangered languages like Cherokee and Hawaiian practice correct
pronunciation. These tools provide instant feedback, enabling learners to self-correct and
improve their language skills. Early findings indicate that these technologies have been
successful in helping non-native speakers improve their pronunciation, although accuracy
remains an issue for languages with unique phonetic features.

7. Corpus Creation and Data Collection The creation of language corpora—Iarge collections
of spoken and written texts—has been a cornerstone of endangered language documentation.
Researchers have successfully built rich datasets for languages like Quechua and Tagalog,
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which can be used to train machine learning models and develop other technological tools.
However, one of the primary challenges in data collection is the lack of native speakers willing
or able to contribute to digital data projects.

8. Voice Recognition for Accessibility Voice recognition technology has been used to create
voice-activated systems for languages such as Swabhili and Yoruba, making it easier for people
with disabilities to engage with these languages. NLP-driven accessibility tools have the
potential to democratize language use, providing a new way for people with visual or auditory
impairments to interact with language content. However, these systems still struggle with
accents and local variations, which can affect their performance in real-world settings.

9. Text-to-Speech Technology Text-to-speech systems have made significant strides in
providing synthetic speech for endangered languages. Languages like Quechua, Navajo, and
Maori now benefit from audio resources generated by NLP tools, allowing learners and
researchers to access pronunciation guides, language lessons, and other materials.
Nevertheless, achieving natural-sounding speech, particularly in languages with complex
phonology or regional variants, remains a challenge for text-to-speech systems.

Conclusion

Natural Language Processing is rapidly becoming a vital tool in the fight to preserve endangered
languages. From aiding in the documentation of languages to creating innovative educational tools,
NLP is helping revitalize languages that are on the brink of extinction. However, challenges such
as data scarcity and linguistic diversity must be addressed. With continued investment in
technology and community engagement, NLP holds the potential to play a crucial role in
preserving the linguistic and cultural heritage of humanity.

The application of NLP technologies to endangered language preservation has produced promising
results, with tangible benefits for language documentation, revitalization, and education. However,
challenges such as limited training data, dialectical diversity, and speech recognition accuracy
need to be addressed to further improve these tools. The continued development of NLP
technologies, combined with community engagement and collaboration with native speakers, will
be essential for ensuring the survival and revitalization of endangered languages in the digital age.
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