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Abstract

Same-language subtitles enhance the viewing experience of audiovisual content for both the hearing impaired
population and general audiences. However, while high-resource languages frequently benefit from automatic
subtitling, subtitles are seldom available for content creators in regional languages, limiting audience engagement
with independently produced media. To address this gap, this paper presents Project Saurakhi, a mobile-first platform
dedicated to generating same-language subtitles in low-resource regional languages. Unlike standard desktop
tools, Saurakhi is optimized for low-bandwidth environments, integrating automated speech recognition (ASR) with
manual refinement by local human annotators. As a proof of concept, we curate a dataset comprising 63 hours of
Bundelkhandi speech sourced from 207 YouTube videos across 19 content creators. Ultimately, Project Saurakhi
aims to empower and train women participants in rural India to ethically generate gold-standard subtitles in their
native languages, fostering digital inclusivity and enriching language technology research.

Keywords: corpus creation, low-resource languages, Bundelkhandi, Indian languages, conversational Al,

speech recognition, YouTube data
1. Introduction

YouTube videos in Indian regional and vernacular
languages attract active engagement from their na-
tive speakers. In India, affordable internet prices
(Roy, 2019) allows for deep penetration of online
media into semi-urban and rural areas. Therefore,
the demand continues to increase for online con-
tent in regional languages from consumers of di-
verse socioeconomic groups (Mehta, 2020; Mohan
and Punathambekar, 2019). In catering to this de-
mand, YouTube videos, therefore, serve not only as
forms of entertainment but also as important sites
of under-resourced languages. However, these re-
gional language videos are rarely accompanied by
corresponding closed captions.

Closed captions, or same-language subtitles
(SLS) were developed by the American School
for the Deaf, when the production of silent films
was taken over by "talkies" cinema (Boatner, 1981;
Zarate, 2021). Since then, closed-captions remain
an important basis of discussion in inclusive me-
dia (Malzer and Wiinsche, 2024; Yang et al., 2025;
Grkan, 2021). In addition to the hearing-impaired
communities, closed-captions also benefit listeners
with normal hearing. Recent surveys conducted
on viewers of streaming over-the-top (OTT) plat-
forms reveal that a significant majority ( 85% of Net-
flix users) (Ideal Insight, 2023), especially younger
viewers, prefer to switch on captions while watch-
ing videos. The prevalence of this trend cannot
simply be explained by improving intelligibility of
dialogue, or comprehension in suboptimal listen-
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ing conditions. Instead, closed captions are being
employed to improve the overall dialogue under-
standability (Martinez et al., 2024), which reduces
cognitive load and increases the quality of viewing
experience. These studies underscore the impor-
tance of closed captions not only in accessibility but
also in improving an overall viewership experience.
The absence of subtitles, therefore, limits audience
engagement with regional and minority-language
content, which is often self-financed and indepen-
dently produced. It also deprives the research com-
munities in speech and language processing from
accessing videos as a curated resource for minority
languages.

To address this gap, we present Saurakhi, a
video-annotation platform for regional language
content on YouTube. The platform is integrated
within the Karya app. The Karya app is a
smartphone-based medium for ethical data collec-
tion that specialises in collecting data from low-
income groups in rural India. The subtitles gen-
erated through Project Saurakhi aim to increase
engagement and accessibility in Bundelkhandi con-
tent, provide paid employment to subtitle creators,
and curate a high-quality, annotated video data that
supports both accessibility and language technol-
ogy research.

Section 2 outlines the need for creating such a
platform, especially in the light of automatic sub-
titling options. Section 3 presents an overview of
the data curation process and demonstrates the im-
portance of YouTube content in the Bundelkhandi
language. Section 4 presents a detailed descrip-
tion of the pipeline of the video annotation platform.
Section 5 concludes the paper. Through this paper,
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we aim to describe content as an important regional
language resource, and also describe the platform.

2. The need for a subtitling platform

2.1. Why can’t we just ASR it?

Despite major advances in automatic speech recog-
nition (ASR), human-generated subtitles still out-
perform automatic ones in terms of accuracy, read-
ability, and user comprehension, even for English-
language material. Empirical evaluations show
that automatic captions produce significantly higher
error rates than live human captions, often with
three times as many errors per minute (Romero-
Fresco and Fresno, 2023). In comprehension stud-
ies, viewers using professional human captions
demonstrated better narrative understanding and
engagement than those using automatic subtitles
(Kim et al., 2023). Furthermore, in educational set-
tings such as live lectures on Zoom or YouTube,
human captions consistently achieved higher accu-
racy and semantic clarity than machine-generated
alternatives (Kustritz et al., 2023). These findings
confirm that while ASR-based subtitling systems
are improving, human-generated captions remain
the gold standard for accuracy and communicative
effectiveness in English media.

2.2. Subtitling in low-resource languages

With the rise of the internet and accessibility, we
see a global trend of community-generated content
in regional languages. Consequently, there are ini-
tiatives in language preservation groups to facilitate
these content creators. Specifically, the Projects
like RISE UP (ris, 2023)(Revitalising Languages
and Safeguarding Cultural Diversity), funded by
HORIZON Europe, foster language revitalisation
through audiovisual materials and subtitling. Simi-
larly, grants are released for subtitling to increase
the dissemination of audiovisual content in Catalo-
nian (Llull, 2025).

Within the Indian context, accessibility targets of
at least 50% of all audiovisual media have been
laid out as a directive (Government of India, 2019).
To advance this cause, the Billion Readers Initiative
(BIRD) (, BIRD) has argued for 'born’ accessibility,
meaning that subtitles become germane to content
before its release. Additionally, reading proficiency
in Indian language scripts has been modelled and
monitored through this initiative.

With this description, we aim to highlight that
manual, gold-standard subtitling is an active field
of both commercial and research interest. A
smartphone-based medium, accessible with a sim-
ple internet connection, provides a feasible medium
for providing annotations in regional languages. We
next describe the Bundelkhandi language and show

how Project Saurakhi can be used to advance its
digital presence. While Bundelkhandi is chosen as
a test case, the feasibility of the smartphone app-
based medium will extend to other low-resource
languages.

Saurakhi YT ASR

&= @

o G  submi v

You have to transcribe a audio
segment. Please watch the video.

Please add speaker tags

Figure 1: The user interface of the Saurakhi plat-
form, showcasing the workflow for creating same-
language subtitles for Bundelkhandi videos.

2.3. Bundelkhandi: a high-population,
low-resource language

Project Saurakhi is aimed at those languages which
have a large native speaker population, but very
limited digital presence. Bundeli, or Bundelkhandi
is an Indo-Aryan language, often regarded as a
dialect of Western Hindi spoken predominantly in
central India. Despite having a native speaker pop-
ulation of over 5.6 million, ' the language does not
enjoy an official status in India. Furthermore, its
digital presence is significantly lower than other
non-official languages of the Hindi belt (Bafha
et al., 2022). For example, despite being unoffi-
cial languages, Bhojpuri, Maithili, and Awadhi have
sizeable corpora (Kumar et al., 2023; Kumar and
Choudhary, 2025) that are being employed by sev-

'Scheduled Languages in descending order of
speaker’s strength - 2011" (PDF). Registrar General and
Census Commissioner of India. 29 June 2018.
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Table 1: Distribution of content duration across YouTube creator channels. Data will be released after

written consent from creators only.

Channel Duration (HH:MM) Avg. Length (MM:SS) No. of Videos Subscribers %
Ashish Upadhyay 14:29 23:29 37 661k 22.8
Kakku Bhaiya 13:09 28:11 28 575k  20.7
Bihari Upadhyay 10:39 12:04 53 504k 16.8
Sunil Devraj 07:35 14:13 32 290k 12.0
Madarwas Boys 04:04 11:36 21 331k 6.4
Hariya Bhaiya 03:57 26:19 9 185k 6.2
Misspriya Bundeli 01:51 27:53 4 691k 2.9
13 Other Creators 07:16 19:58 23 12.65M 12.2
Total 63:01 18:23 207 15.89M (approx) 100.0

eral speech and natural language processing de-
partments.

The only known digitalised resources of Bun-
delkhandi are the ASJP wordlist (Bafna et al., 2022)
(Wichmann et al., 2018), obtained from the open-
source poetry and folk resources. Additionally, a
small corpus of 116 folk songs has been transcribed
for genre classification in Bundelkhandi (Pandey
and Dutta, 2014). A vernacular language newspa-
per, Khabar Lahariya, mentioned in (Pandey and
Dutta, 2014) has discontinued its publication in ver-
nacular languages, owing to reduced readership
2. Finally, Bundelkhandi features in Project Vaani
(Team, 2025), an initiative by Google to record
phonological variation across Indian states.

While research communities in linguistics and
computational spaces lag, content creators of Bun-
delkhand have turned to YouTube. Comedians,
influencers and scriptwriters are actively releasing
regional language content on YouTube, often main-
taining a following of several thousand subscribers
(see Table 1). These videos capture a range of
vocabulary items, from vernacular to code-mixing
patterns distinct from standard Hindi. As discussed
before, these videos are not accompanied by sub-
titles.

This limits the engagement and accessibility of
their wide consumer base. Moreover, the lack of
transcribed data reduces the potential of ASR sys-
tems for automatic subtitling. Project Saurakhi aims
to provide a platform for native speakers of Bun-
delkhandi to annotate this rich resource. The next
section explains the video data in more detail, while
Section 4 describes the details of the platform.

3. Corpus Design

3.1. Ethical concerns for YouTube data

Publicly available YouTube datasets have been a
consistent source of language resources, espe-
cially in the analysis of “in the wild" speech and

2information through email exchange

@ Ashish Upadhyay

@ Kakku Bhaiya
Bihari Upadhyay

@ Sunil Devraj

@ Madarwas Boys
Hariya Bhaiya
Misspriya Bundeli
The Bundeli Kalakar
Rashmi Bundeli
Misspriya Bundelkhandi
Pappu Bhaiya
Bhagirath Aashiq
Sunil Bhaiya

7 more

Figure 2: Distribution of content duration across
YouTube creators in the Saurakhi Bundelkhandi
Corpus.

language phenomena (Coats, 2023; Cooper, 2023)
(Nagrani et al., 2017). A recent corpus on gender
and sexual diversity (Siegert et al., 2025) identified
that processing such data is justified in the public
interest of fair, inclusive, and representative Al.

To establish a proof of concept for the
Saurakhi platform, an audiovisual dataset in Bun-
delkhandi was collected using yt-dlp from se-
lected YouTube channels. We acknowledge that
while the fair dealing provisions of Section 52(1) of
the Indian Copyright Act of 1957 permit limited use
for research, this exception does not absolve the
ethical requirement for creator consent. To respect
the broader intellectual property of the creators,
we extracted only a limited, non-substantial subset
of videos from each channel, in adherence to the
data minimization policies stated in (Kamocki et al.,
2021).

It is crucial to clarify that the scope of this paper
is strictly limited to demonstrating the architecture
and functionality of the annotation platform. The
crawled data is currently utilized exclusively in a
closed environment for internal platform testing and
validation. To address the ethical imperative of in-
formed consent, our team will actively contact all
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participating content creators to secure formal, writ-
ten permission before the annotated Saurakhi Bun-
delkhandi Corpus is published, shared, or before
any subtitles are uploaded back to their respective
channels. This ensures our data practices remain
entirely ethical and respectful of independent cre-
ators.

3.2. Three-Stage Technical Processing
Pipeline

The technical workflow for preparing YouTube video
data for annotation and transcription consists of
three major stages: download and audio extraction,
speaker diarization, and automatic speech recog-
nition (ASR). Each stage contributes to converting
raw audiovisual material into structured linguistic
data suitable for further processing and analysis.

 Stage 1: Download and Audio Extraction.
The source video is downloaded using the
open-source tool yt-d1lp. The audio stream
is then extracted with FFmpeg and converted
into a standardised 16-bit, 16 kHz mono-
channel WAV format. This ensures compat-
ibility with most ASR systems and provides
a consistent audio quality baseline for subse-
quent processing.

+ Stage 2: Speaker Diarization. To determine
“who spoke when,” an automatic speaker di-
arization model is applied to the continuous
audio stream. The model segments the audio
into discrete portions, each corresponding to a
distinct speaker identity. This step is essential
for handling multi-speaker conversations and
ensuring accurate transcription alignment.

» Stage 3: Automatic Speech Recognition
(ASR). Each speaker-labelled segment is tran-
scribed using a pre-trained ASR model. In
this study, we employ wav2vec-based archi-
tectures developed by Al4Bharat, trained on
large-scale Indian language corpora. The re-
sulting transcripts serve as the initial textual
representation of the spoken content and are
used for further annotation and quality refine-
ment.

3.3. Current Data Mined

To date, we have built a scalable video pipeline
and successfully processed 207 videos for Bun-
delkhandi content creators. The videos were
sourced from a total of 20 creators, ensuring a
diverse range of content and speaking styles. This
effort has yielded a total of 63 hours of audio data,
of which 51 hours is actual speech. The dataset
is rich in speaker diversity, featuring an average

of approximately 18 speakers per video. This col-
lected data forms the initial version of the Saurakhi
Bundelkhandi Corpus.

Figure 2 shows the distribution of content across
different creators. The top two channels contribute
22.8% and 20.7% of the total duration, respectively,
while the remaining content is distributed among
18 other creators, with the smallest 13 creators
collectively contributing 12.2% of the corpus. Ta-
ble 1 provides detailed statistics for each creator
channel.

4. Subtitling Platform Description

To refine the preliminary machine-generated tran-
scripts into a high-quality corpus, we developed a
user-centric annotation platform integrated within
the Karya app. This platform serves as the es-
sential human-in-the-loop component bridging the
gap between automated transcription and the cre-
ation of a gold-standard dataset. Unlike stan-
dard desktop-centric transcription tools that re-
quire expensive hardware and constant broadband
connectivity, Saurakhi is uniquely optimized as a
mobile-first application designed specifically for low-
resource environments.

To accommodate the infrastructural realities of
rural India, the platform features an offline-first ar-
chitecture that allows annotators to download video
batches when internet access is available and sync
their completed transcriptions later. Additionally,
the user interface is localized into regional lan-
guages to minimize the cognitive load on anno-
tators.

The workflow begins where the technical pipeline
(described in Section 3.2) concludes. Annotators
are presented with video segments that have al-
ready been extracted from larger videos. As illus-
trated in Figure 1, the interface offers an intuitive
yet powerful set of tools: a video player to review
the segment, clear speaker labels (e.g., “Speaker
0,” “Speaker 1”) for tagging, and a dedicated text
box for transcription.

Each annotator follows a systematic and sequen-
tial process as depicted in the flowchart in Figure 3.
After watching the assigned video segment, the
user performs two key actions in order:

1. Speaker Tagging: The annotator first identi-
fies and labels the active speaker for the seg-
ment. This step ensures accurate attribution
of speech before finalizing the transcription.

2. Transcription and Subtitling: With the
speaker correctly tagged, the annotator tran-
scribes the spoken content. This refines the
preliminary ASR-generated text to ensure lin-
guistic and contextual accuracy.
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Figure 3: Flowchart describing the user annotation workflow.

After completing these steps, the annotator may
either submit the finalized transcription or skip the
segment if it is deemed untranscribable. To ensure
the integrity of the data, we also integrated a robust
Quality Assurance loop where a secondary layer of
expert reviewers cross-verifies a subset of the sub-
mitted subtitles to establish a high Inter-Annotator
Agreement. The subsequent subsection outlines
the on-ground data collection roadmap in further
detail.

5. Video annotation: collection and
roadmap

Project Saurakhi is currently transitioning from con-
tent mining to the annotation phase, built upon
Karya’s core strength as an ethical data collector
for low-income communities.

« Social Mission and Workforce Activation: First,
we will identify a dedicated, paid cohort of 100
local women annotators across four key dis-
tricts in the Madhya Pradesh Bundelkhand re-
gion: Damoh, Sagar, Jabalpur, and Garhakota.

» Guaranteed Paid Work and Scale: We are
committing to the fair distribution of work. The
51 hours of Bundelkhandi speech will be al-
located to ensure each annotator receives at
least one hour of guaranteed paid annotation
work.

+ Gold-Standard Quality Assurance (QA): The
large cohort of 100 annotators will be central to
establishing the gold standard. We will use this
size to establish robust Inter-Annotator Agree-
ment (IAA) measures, ensuring the final same-
language subtitles are accurate and reliable.

The resulting Saurakhi platform is available for
all researchers, commercial service providers and
also creative content developers who are interested
in video annotation in regional languages. Once the
annotation is complete, we will release the subtitles
back onto YouTube, with written consent of the

YouTube content creators. This is to support the
content creators with increased engagement on
their videos, many of whom are often independently
produced.

6. Conclusion

In this paper, we described Project Saurakhi, which
is a scalable and ethical platform for subtitle gener-
ation for audiovisual media. Centrally, we extend
the functionality of a smartphone-based data col-
lection medium to video annotation and source 63
hours of video data in the low-resource minority
language Bundelkhandi on YouTube. This work
provides a clear roadmap for addressing the critical
lack of same-language subtitles, which currently
limits accessibility and engagement for a signifi-
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cant portion of India’s diverse linguistic landscape.
The platform’s systematic manual subtitling pro-
cess transforms ASR transcripts into gold-standard
captions. Through these efforts, Project Saurakhi
aims to create subtitled corpora for video content
creators in low-resource languages of India and
beyond.
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