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Abstract

India’s linguistic landscape, spanning 22 sched-
uled languages and hundreds of marginal-
ized dialects, has driven rapid growth in NLP
datasets, benchmarks, and pretrained models.
However, no dedicated survey consolidates re-
sources developed specifically for Indian lan-
guages. Existing reviews either focus on a
few high-resource languages or subsume In-
dian languages within broader multilingual set-
tings, limiting coverage of low-resource and
culturally diverse varieties. To address this gap,
we present the first unified survey of Indian
NLP resources, covering 200+ datasets, 50+
benchmarks, and 100+ models, tools, and sys-
tems across text, speech, multimodal, and cul-
turally grounded tasks. We organize resources
by linguistic phenomena, domains, and modal-
ities; analyze trends in annotation, evaluation,
and model design; and identify persistent chal-
lenges such as data sparsity, uneven language
coverage, script diversity, and limited cultural
and domain generalization. This survey offers
a consolidated foundation for equitable, cultur-
ally grounded, and scalable NLP research in
the Indian linguistic ecosystem.

1 Introduction

India hosts one of the world’s most linguistically
diverse ecosystems, with 22 scheduled languages
and hundreds of dialects spanning multiple scripts
and language families. Several Indian languages
such as Hindi, Bengali, Telugu, Marathi, Tamil,
Urdu and Gujarati, rank among the most spoken
languages globally, collectively serving hundreds
of millions of speakers1. This scale and diversity
make Indian languages both scientifically impor-
tant and socially consequential for NLP research.

In recent years, Indian-language NLP has wit-
nessed rapid growth, with datasets, benchmarks,
and pretrained models emerging across domains

1https://en.wikipedia.org/wiki/List_of_
languages_by_number_of_native_speakers

including healthcare, law, education, governance,
finance, and media. However, progress remains
fragmented: most efforts focus on a few relatively
high-resource languages, exhibit wide variation
in quality and documentation, and are scattered
across venues. Existing surveys either target nar-
row task families or embed Indian languages within
broad multilingual settings, leaving no unified, task-
comprehensive overview dedicated exclusively to
Indian NLP (Kakwani et al., 2020; Panchal and
Shah, 2024; Lahoti et al., 2022; Kalamkar et al.,
2021; Harish and Rangan, 2020; Kumar et al.,
2022a; Khan et al., 2024).

This survey addresses this gap. We orga-
nize the Indian NLP landscape into six high-level
groups comprising seventeen fine-grained tasks:
(i) Core Linguistic Processing: tokenization, nor-
malization, and morphological analysis; POS tag-
ging; named entity recognition; (ii) Text Classifica-
tion and Semantics: sentiment and emotion analy-
sis; hate speech and toxicity detection; topic classi-
fication; natural language understanding; (iii) Gen-
eration and Translation: summarization; machine
translation; question answering; (iv) Retrieval and
Interaction: information retrieval; dialogue sys-
tems; (v) Speech and Multimodality: speech pro-
cessing; multimodal language understanding; and
(vi) Societal, Cultural, and Emerging Tasks: mis-
information and fact-checking; cultural reasoning;
and other emerging tasks. The key contributions
of this survey are as follows:

▷ A unified, task-centric taxonomy of Indian
NLP covering seventeen tasks across text, speech,
and multimodal settings.
▷ A comprehensive consolidation of datasets,
benchmarks, and tools/systems, highlighting lan-
guage coverage, resource imbalance, and evalua-
tion practices.
▷ A focused analysis of societal and cultural chal-
lenges, including misinformation, cultural reason-
ing, bias, and code-mixing, central to the Indian
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context.
▷ Identification of open gaps and future research
directions toward scalable, inclusive, and trustwor-
thy Indian-language NLP.

For each task, we summarize key datasets, bench-
marks, and tools for Indian languages, including
multilingual resources with English. Each subsec-
tion provides a concise snapshot of representative
approaches, while cross-cutting gaps are discussed
in Appendix B. The appendix also includes task-
wise resource tables and language-wise distribu-
tions. Figure 1 presents a task-centric overview,
and Figure 2 summarizes language-wise resource
counts.

To clarify scope, inclusion criteria, and cate-
gorization choices, we provide a concise FAQ in
Appendix C. Resources were identified through
systematic searches across major NLP venues
(e.g., ACL, EMNLP, NAACL, COLING, LREC,
Interspeech), arXiv, and institutional repositories
(e.g., AI4Bharat, LDC-IL, IIITH-ILSC), comple-
mented by citation chaining and task-specific key-
word queries; detailed screening procedures are
described in Appendix E.

We do not assign explicit quality rankings, as
evaluation standards vary across tasks and modali-
ties. Instead, we report dataset characteristics and
documented limitations to enable assessment of
resource suitability.

In addition to consolidation, we provide cross-
task synthesis of recurring ecosystem-level chal-
lenges, including language imbalance, annotation
fragmentation, domain skew, evaluation inconsis-
tency, and cross-lingual brittleness. While the re-
source landscape continues to evolve, the proposed
taxonomy and gap analysis are intended as a stable
and extensible framework for future Indian NLP
research. Where available, we also report dataset
licensing and usage constraints, mentioned in Ap-
pendix F.

2 Core Linguistic Processing

2.1 Tokenization, normalization, and
morphological analysis

Tokenization, normalization, and morphological
analysis are foundational for Indian-language NLP,
where rich morphology, diverse scripts, and sandhi
limit the effectiveness of generic subword meth-
ods. Tokenization research includes morphology-
aware approaches such as Morphtok (Brahma et al.,
2025), studies on low-resource languages like

Santhali (Ohm and Singh, 2024), and evidence
of downstream gains in tasks such as zero-shot
NER (Pattnayak et al., 2025). Large-scale multi-
lingual efforts, including Krutrim LLM (Kumar
et al., 2024c) and IndicSuperTokenizer (Rana et al.,
2025), propose Indic-centric tokenizer designs,
while toolkits such as iNLTK (Arora, 2020) support
practical normalization.

Normalization and lexical processing are fur-
ther addressed through improvements to Ben-
gali and Hindi Large Language Models (LLMs)
(Shahriar and Barbosa, 2024), word embeddings
(Saurav et al., 2020), word similarity resources
(Akhtar et al., 2017), and punctuation and inverse
text normalization via indic-punct (Gupta et al.,
2022a). Morphological analysis spans resources
for Sanskrit segmentation and parsing (Krishnan
et al., 2025; Krishna et al., 2017), Gujarati analyz-
ers (Baxi and Bhatt, 2022, 2025), Malayalam and
Tamil systems (Premjith et al., 2018; Rajasekar and
Geetha, 2021; Sarveswaran et al., 2018), Telugu an-
alyzers (Dasari et al., 2023), Punjabi morphological
evaluation (Singh et al., 2021), multiword expres-
sion datasets (Singh et al., 2016a), and early statis-
tical analyzers (Srirampur et al., 2014; Prathibha
and Padma, 2013). Additional details are provided
in the Appendix (Table 1 and Figure 3).

2.2 Part-of-Speech (POS) Tagging

POS tagging for Indian languages has been stud-
ied using classical models such as trigram HMMs
(Sarkar and Gayen, 2013) and CRF-based sys-
tems for Odia (Dalai et al., 2023), as well as neu-
ral approaches including deep models for South
Indian languages (Rajani Shree and Shambhavi,
2022), character-level architectures for Assamese
(Phukan et al., 2024), transformer-based taggers
for Odia (Dalai et al., 2024), and unsupervised
deep tagging for Sanskrit (Srivastava et al., 2018).
Data-scarce settings are addressed through meth-
ods for extremely low-resource languages (Kumar
et al., 2024e), cross-lingual tagging using related-
language resources (Reddy and Sharoff, 2011),
and comparative studies for Magahi (Kumar et al.,
2012), supported by corpora and resources such as
Bengali news and lexicon-derived datasets (Ekbal
and Bandyopadhyay, 2008; Dash, 2013) and uni-
fied parsing proposals (Tandon and Sharma, 2017).
Additional details are provided in the Appendix
(Table 2 and Figure 4).
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Figure 1: Task-centric organization of Indian NLP resources. The figure presents six high-level task branches—Core
Linguistic Processes, Text Classification & Semantics, Generation & Translation, Retrieval & Interaction, Speech
& Multimodality, and Societal, Cultural & Emerging Tasks. Each branch is further decomposed into constituent
subtasks, which are illustrated using representative datasets, benchmarks, and tools selected to reflect methodological
and resource diversity rather than completeness or prominence. The diagram highlights the structural relationships
between tasks and resources across the Indian NLP ecosystem.

Figure 2: Language-wise distribution of datasets and studies across Indian NLP tasks. Single-language resources
are counted individually, while multilingual resources are grouped under Indic Languages. This aggregation aids
visualization but may mask uneven coverage, often favoring higher-resource languages. We emphasize that these
counts reflect the breadth of research activity and task coverage, rather than aggregate dataset size or volume.
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2.3 Named Entity Recognition

Named Entity Recognition (NER) has been exten-
sively studied for Indian languages, encompassing
both dataset creation and model development. Re-
source efforts include large-scale datasets such as
HiNER for Hindi (Murthy et al., 2022), Naama-
padam for multiple Indic languages (Mhaske et al.,
2023), Marathi (Litake et al., 2022), Bangla (Haque
et al., 2023), Assamese (Pathak et al., 2022), and
early Sinhala corpora (Dahanayaka and Weeras-
inghe, 2014), alongside low-resource datasets for
Bhojpuri, Maithili, and Magahi (Mundotiya et al.,
2023) and pre-annotated Sanskrit resources (Su-
joy et al., 2023). Modeling approaches span CRF
and neural systems for Hindi (Sharma et al., 2022,
2020), bilingual and embedding-enhanced models
for Hindi–Punjabi (Goyal et al., 2021), multilin-
gual transformer fine-tuning (Bahad et al., 2024;
Mohan et al., 2023), efficient architectures for Pun-
jabi (Singh et al., 2023c), and broader multilingual
benchmarks such as MultiCoNER (Malmasi et al.,
2022). Further details are provided in the Appendix
(Table 3 and Figure 5).

3 Text Classification and Semantics

3.1 Sentiment and Emotion Analysis

Sentiment and emotion analysis for Indian lan-
guages spans dataset creation, code-mixing, mul-
timodality, and cross-lingual transfer. Datasets in-
clude multilingual and low-resource resources such
as IndiSentiment140 (Kumar et al., 2024f), SAIL
shared-task tweets (Patra et al., 2015; Phani et al.,
2016), Malayalam–English and Kannada–English
code-mixed corpora (Chakravarthi et al., 2020;
Hande et al., 2020; Kannadaguli, 2021), Marathi
and Hindi datasets (Kulkarni et al., 2021; Ekbal
et al., 2022), Bangla–English–Hindi test sets (Rai-
han et al., 2023), and classical resources covering
Hindi, Telugu, Odia, and Bhagavad Gita transla-
tions (Akhtar et al., 2016; Regatte et al., 2020;
Naidu et al., 2017; Sahu et al., 2016; Chandra
and Kulkarni, 2022). Additional code-mixed and
Dravidian resources include DravidianCodeMix
(Chakravarthi et al., 2022), EmoInHindi (Singh
et al., 2022b), and Hinglish emotion datasets (Sasid-
har et al., 2020; Patra et al., 2018). Multimodal cor-
pora span DravidianMultimodality (Chakravarthi
et al., 2021) and Marathi emotion datasets (Chaud-
hari et al., 2023). Emotion-focused corpora in-
clude Anubhuti (Pal and Karn, 2020), Bhaav
(Kumar et al., 2019b), Navrasa (Saini and Kaur,

2020), and lyrical-text datasets (Dhar et al., 2025),
with speech-based resources such as IITKGP-
SESC/SEHSC (Koolagudi et al., 2009, 2011) and
South Indian emotion corpora (Poorna et al., 2018).
Modeling approaches span CNNs (Gupta et al.,
2021b; Shalini et al., 2018), embeddings and trans-
fer learning (Ahmad et al., 2020), transformer-
based and cross-lingual methods (Kumar and Al-
buquerque, 2021; Kumar et al., 2023a), and multi-
modal transformers (Kumar et al., 2025c). Addi-
tional details are provided in the Appendix (Table 4
and Figure 6).

3.2 Hate Speech and Toxicity Detection

Hate speech and toxicity detection for Indian lan-
guages spans multilingual, code-mixed, domain-
specific, and multimodal settings, with emphasis on
low-resource and socio-cultural contexts. Datasets
include target-based Hindi hate speech (TAB-
HATE) (Sharma et al., 2024a), Hindi–English code-
mixed corpora (Bohra et al., 2018; Gupta et al.,
2021a; Sreelakshmi et al., 2020), multilingual Indic
resources such as IndicConan (Sahoo et al., 2024b),
caste-based hate datasets (Gupta et al., 2025b),
Assamese (Ghosh et al., 2023), Bengali (Romim
et al., 2021; Mondal et al., 2024), Marathi (L3Cube-
MahaHate) (Velankar et al., 2022), Odia and Dra-
vidian datasets (Roy et al., 2022; Sreelakshmi et al.,
2024; Anbukkarasi and Varadhaganapathy, 2023),
Telugu corpora (Khanduja et al., 2024), Indo-Aryan
resources (Narayan et al., 2023), election-domain
datasets such as CHUNAV (Jafri et al., 2024), and
large-scale multilingual abusive-comment corpora
(Gupta et al., 2022b; Jhaveri et al., 2022). Modeling
approaches include translation-based detection (Bi-
radar et al., 2021), transformer and deep-learning
systems (Ghosh et al., 2023; Velankar et al., 2021;
Kapil et al., 2023), ensemble and multitask learn-
ing (Sharma et al., 2025a; Ghosal and Jain, 2023),
federated learning (Singh and Thakur, 2024), boot-
strapping for low-resource settings (Das et al.,
2022b; Gupta et al., 2022c), lightweight LLM adap-
tation (Aloiso, 2024), multimodal Dravidian hate
detection (Anilkumar et al., 2024), video-based
toxicity modeling (Maity et al., 2024), and unified
multilingual solutions (Bhatia et al., 2021; Beniwal
et al., 2025).

3.3 Topic Classification and Document
Categorization

Topic classification assigns thematic or domain la-
bels to text and supports large-scale content or-

12001



ganization in Indian languages. Multilingual and
regional news datasets include L3Cube-IndicNews
(Mirashi et al., 2023) and low-resource Kashmiri
benchmarks (Deyar et al., 2025). Domain- and
snippet-level resources span Telugu headline clas-
sification (Kanumolu et al., 2024), factual-claim
detection in Indian social media (Dutta et al., 2022),
Tamil meme and troll classification (Suryawanshi
et al., 2020), and Telugu social-media categoriza-
tion (Dalal et al., 2023). Language-agnostic and
tool-supported approaches leverage monolingual
corpora such as AI4Bharat IndicNLP (Kunchukut-
tan et al., 2020) and efficient multilingual classi-
fication methods (Aggarwal et al., 2021; Ramraj
et al., 2020). A detailed comparison is provided in
Appendix (Table 6 and Figure 8).

3.4 Natural Language Understanding

Natural Language Understanding (NLU) for In-
dian languages spans paraphrasing, inference, and
semantic similarity, with a focus on resource-
intensive tasks. Paraphrasing includes early neural,
rule-based, and unsupervised methods (Bhargava
et al., 2017; Sethi et al., 2016; Praveena et al., 2017;
Singh and Josan, 2021; Bhole and Patil, 2018; Das
and Das, 2018), multilingual corpora (Singh et al.,
2020), and language-specific datasets and models
for Marathi, Kannada, Bangla, Telugu, Sanskrit,
and Punjabi (Jadhav et al., 2025; Anagha et al.,
2023; Gupta et al., 2025c; Akil et al., 2022; Ro-
hith et al., 2022; Saha et al., 2024; Dhingra and
Joshi, 2022; Singh and Josan, 2020). Inference re-
search includes multilingual and code-mixed Natu-
ral Language Inference (NLI) datasets (Aggarwal
et al., 2022; Khanuja et al., 2020), large evaluation
suites (Ahuja et al., 2023; Kudugunta et al., 2023),
and Indic-focused resources such as BanglaBERT,
IndicIRS-Suite, bilingual tabular inference, Hindi
RC, and MILU (Bhattacharjee et al., 2022; Haq
et al., 2024; Agarwal et al., 2022; Anuranjana
et al., 2019; Verma et al., 2025). Semantic similar-
ity work spans word- and sentence-level datasets
(Akhtar et al., 2017; Pandit et al., 2019; Mirashi
et al., 2025; Chandrashekar et al., 2024), cognate
and false-friend evaluations (Kanojia et al., 2020),
and embedding-based studies (Yadav et al., 2024),
supported by parallel and comparable corpora for
cross-lingual transfer (Ramesh et al., 2022; Soni
et al., 2021; Saurav et al., 2020; Siripragada et al.,
2020). Additional details are provided in Appendix
(Table 7 and Figure 9).

4 Generation and Translation

4.1 Summarization

Summarization for Indian languages covers ab-
stractive, extractive, multilingual, multimodal, and
conversational settings across legal, news, social-
media, and low-resource domains. Representative
datasets include MILDSum (Datta et al., 2023),
IndicSumm (Sireesha Vakada et al., 2023), PMIn-
diaSum (Urlana et al., 2023), MahaSum (Kulkarni
et al., 2024), HindiSumm (Singh et al., 2024a),
Social-Sum-Mal (Rahul and Pankaj, 2024), TeSum
(Urlana et al., 2022), M3LS (Verma et al., 2023b),
Gupshup (Mehnaz et al., 2021), COSMMIC (Ku-
mar et al., 2025b), multimodal discussion summa-
rization (Singh et al., 2025b), and low-resource
or specialized datasets for Konkani (D’Silva and
Sharma, 2019; D’silva and Sharma, 2022), Gujarati
(Mehta et al., 2022), Urdu (Raza and Shahzad,
2024), Tamil speech (NithyaKalyani and Jothilak-
shmi, 2019), and regional headline generation
(Madasu et al., 2023). Large-scale benchmarks
such as Varta (Aralikatte et al., 2023) and Indic-
GenBench (Singh et al., 2024b) broaden evalua-
tion coverage. Modeling spans transformer-based
abstractive systems (Kulkarni et al., 2024; Ghosh
et al., 2024a), embedding-driven and evolutionary
methods (Khan et al., 2025d; Jain et al., 2022),
neural Punjabi and Malayalam models (Jain et al.,
2021; K. Nambiar et al., 2023), low-resource LM-
based approaches (Munaf et al., 2024; Kumar et al.,
2026), multimodal and multilingual fine-tuning
(Phani et al., 2024; Mane et al., 2024; Kumar et al.,
2024b; Ghosh et al., 2024b), LLM-based regional
summarization (Sawant et al., 2024), and dialogue
summarization with mT5 and IndicBART (Sharma
et al., 2024b). Full resource details are provided in
Appendix (Table 8, Figure 10).

4.2 Machine Translation

Machine Translation (MT) for Indian languages
spans bilingual, multilingual, and domain-specific
settings. Core parallel corpora include Samanantar
and related collections (Siripragada et al., 2020;
Haddow and Kirefu, 2020), Indo-Aryan and Dra-
vidian datasets (Baruah et al., 2021; Choudhary
et al., 2020), recent expansions via CorIL (Bhat-
tacharjee et al., 2025), and large-scale multilin-
gual bitext supporting all 22 scheduled languages
through IndicTrans2 (Gala et al., 2023). Domain-
specific and language-pair resources cover gov-
ernance (Mujadia et al., 2025), legal (Mahapatra
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et al., 2025), education (Appicharla et al., 2021),
speech translation (Jain et al., 2024), Sanskrit–
English/Hindi (Sethi et al., 2023; Maheshwari et al.,
2024), Marathi–English (Jadhav, 2020), and multi-
lingual augmentation via EnIndic (Banerjee et al.,
2023).

Recent systems predominantly adopt
transformer-based NMT, improving seq2seq
baselines for low-resource and Indic–Indic pairs,
including Assamese–Indic (Baruah et al., 2021),
Sanskrit–Hindi (Sethi et al., 2023), Tamil–English
(Jain et al., 2020; Choudhary et al., 2018),
Kannada–English (Nagaraj et al., 2021), and
extremely low-resource settings (Lalrempuii and
Soni, 2023; Bisht and Gupta, 2024; Bala Das
et al., 2024; Suman et al., 2023). Applied MT
spans e-commerce (Patil and Garera, 2022),
poetry translation (Chakrawarti et al., 2022), and
multimodal MT (Parida et al., 2019), supported
by transliteration and evaluation resources such
as Aksharantar (Madhani et al., 2023), MuRIL
(Khanuja et al., 2021), and IndicMT Eval (Dixit
et al., 2023). Full details are provided in Appendix
(Table 9, Figure 11).

4.3 Question Answering
Question Answering (QA) for Indian languages
spans extractive, generative, structured, multi-
modal, and long-form settings. Monolingual and
language-specific resources include TransQAM for
Malayalam (Rahmath K et al., 2025), KrishiQ-
BERT for Kannada (Ajawan et al., 2024), Marathi
QA (Amin et al., 2023), Hindi–Marathi QA (Sa-
bane et al., 2023), TeQuAD for Telugu (Vemula
et al., 2022), MahaSQuAD for Marathi (Ghatage
et al., 2024, 2023), Bengali factoid QA (Das et al.,
2022a), Sanskrit kāraka-based QA (Verma et al.,
2023a), Sinhala QA (Ranasinghe and Weerasinghe,
2025), culturally grounded CaLMQA (Arora et al.,
2025), and open-domain Telugu QA (Ravva et al.,
2020). Multilingual and cross-lingual efforts in-
clude MLQA (Lewis et al., 2020), BharatBBQ
(Tomar et al., 2025), MMQA (Gupta et al., 2018),
MUCOT (Kumar et al., 2022b), structured QA with
state-space models (Vats et al., 2025), EHMMQA
(Lahoti et al., 2025), and long-context QA (Mishra
et al., 2025).

Multimodal QA resources include OVQA for
Odia (Parida et al., 2025), Indic VQA (Chan-
drasekar et al., 2022), handwritten multilingual
VQA (Pal et al., 2025), Assamese AVQA (Rahman
et al., 2024), and Tamil grammar QA via knowl-

edge graphs (Mithilesh et al., 2024). Unified eval-
uation is supported by IndicSQuAD (Endait et al.,
2025), Indic table QA (Pal et al., 2024), the Indic
QA Benchmark (Singh et al., 2025a), and L3Cube-
IndicQuest (Rohera et al., 2024). A comprehensive
overview is provided in Appendix (Table 10 and
Figure 12).

5 Retrieval and Interaction

5.1 Information Retrieval

Information Retrieval (IR) for Indian languages
spans monolingual, cross-lingual, mixed-script,
spoken-query, ontology-driven, and document-
structure–aware settings. Foundational work in-
cludes early CLIR systems (Jagarlamudi and Ku-
maran, 2007) and synset-based Telugu IR (Ramakr-
ishna et al., 2013). Recent multilingual bench-
marks include IndicIRS-Suite (Haq et al., 2024)
and Hindi-BEIR (Acharya et al., 2024). Cross-
lingual advances span word-vector community
methods (Bhattacharya et al., 2018), mixed-script
query expansion (Gupta et al., 2014), spoken-
query CLIR via SqCLIRIL (Dave and Majumder,
2025), and benchmarks such as Anveshana for
English–Sanskrit retrieval (Jagadeeshan et al.,
2025). Low-resource IR is supported through Hindi
optimization strategies (Sourabh and Mansotra,
2012), massively multilingual fact-extraction mod-
els (Singh et al., 2022a), and Urdu resources includ-
ing CURE (Iqbal et al., 2021) and earlier IE-based
systems (Mukund et al., 2010). Domain-specific
and structured retrieval includes Tamil ontology-
based IR (Sankaralingam et al., 2017) and spa-
tially aware document extraction via IndicChar-
Grid (Trivedi et al., 2025). Detailed resources and
benchmarks are provided in Appendix (Table 11
and Figure 13).

5.2 Dialogue Systems

Dialogue systems for Indian languages span task-
oriented, open-domain, multilingual, and code-
mixed settings. Early resources include code-
mixed goal-oriented datasets (Banerjee et al.,
2018), Dravidian task-oriented systems (Kanak-
agiri and Radhakrishnan, 2021), and large-scale
conversational subtitles via IndicDialogue (Arnob
et al., 2024). Task-oriented datasets further in-
clude Hindi dialogue state tracking (Malviya
et al., 2021), TamilATIS for intent and slot fill-
ing (Ramaneswaran et al., 2022), hope-speech dia-
logue data (Chakravarthi, 2020), and multilingual
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transport-domain dialogs (Ambastha and Desarkar,
2021). Broader multilingual and dialectal coverage
is supported by MD3 (Eisenstein et al., 2023) and
chat-translation benchmarks (Gain et al., 2022).

Applied dialogue systems increasingly target
real-world use cases, including healthcare (Bad-
lani et al., 2021; Singh et al., 2023a), rural and
agricultural assistance (Mehra and Anitha, 2025;
Anand et al., 2023), COVID-19 support (Thara
et al., 2024), and regional-language services for
Odia (Agarwal et al., 2023), Assamese (Sarma and
Pathak, 2023), and Urdu (Mohiuddin et al., 2023).
Additional research explores multilingual chatbot
architectures (Singh et al., 2023d) and personal-
ity modeling in Hindi conversations (Kumar et al.,
2024a). Further details are reported in Appendix
(Table 12 and Figure 14).

6 Speech and Multimodality

6.1 Speech Technologies

Indian-language speech research spans Automatic
Speech Recognition (ASR), Text-to-Speech (TTS),
speech translation, language/accent identification,
and dataset creation. Core multilingual re-
sources include IndicSUPERB (Javed et al., 2023),
IndicVoices/IndicVoices-R (Javed et al., 2024a;
Sankar et al., 2024), IndicSpeech (Srivastava
et al., 2020), LDC-IL (Choudhary and Rao, 2020),
IIITH-ILSC (Vuddagiri et al., 2018), regional and
endangered-language corpora (Basu et al., 2021;
Kumar et al., 2023b), dialect datasets (Podila et al.,
2022), and Hinglish speech (Ganji et al., 2019).
ASR work covers accented and low-resource bench-
marks (Javed et al., 2024b; Rakib et al., 2023;
Londhe and Kshirsagar, 2018; Anoop and Ramakr-
ishnan, 2023; Shetty and Umesh, 2021), large cor-
pora (Bhogale et al., 2023; Sharma et al., 2023;
Kalluri et al., 2021; Ahamad et al., 2020; Van-
cha et al., 2022), and toolkits such as Vakyansh
(Chadha et al., 2022). TTS advances include mul-
tilingual and expressive systems (Prakash et al.,
2019; He et al., 2020; Varadhan et al., 2024;
Sathiyamoorthy et al., 2024; Sharma et al., 2025b).
Speech translation resources span Bhasaanuvaad
and large ST corpora (Jain et al., 2024; Sankar
et al., 2025a; Sethiya et al., 2025, 2024; Shah
et al., 2025), while language/accent ID and special
domains include multimodal LID (Puthran et al.,
2025), northeastern ID (Basu et al., 2021), clinical
speech (Vekkot et al., 2023), and speech-to-intent
datasets (Rajaa et al., 2022). Further details are

provided in Appendix (Table 13 and Figure 15).

6.2 Multimodal Language Understanding

Multimodal NLP for Indian languages spans vision–
language grounding, OCR, scene text, handwriting,
and document understanding. Representative mul-
tilingual datasets include Chitrakshara (Khan et al.,
2025b), Bengali and Hindi Visual Genome vari-
ants (Sen et al., 2022; Parida et al., 2019), Dra-
vidian multimodal MT (Chakravarthi et al., 2019),
conversational resources such as M2H2 (Chauhan
et al., 2021), document-level VLM pretraining via
Nayana (Kolavi et al., 2025), and sign-language
understanding through INCLUDE (Sridhar et al.,
2020). OCR and scene-text research covers multi-
lingual Indic OCR (Mathew et al., 2016), synthetic
benchmarks (Saini et al., 2022), post-OCR San-
skrit correction (Maheshwari et al., 2022), script-
specific systems for Kannada (Kumar and Ra-
makrishnan, 2020), Tamil handwriting (Shaffi and
Hajamohideen, 2021), Gujarati character recog-
nition (Pareek et al., 2020), and large scene-text
datasets such as Bharat Scene Text (De et al., 2025)
and IndicSTR12 (Lunia et al., 2023). Handwrit-
ing recognition and script identification are sup-
ported by iiit-indic-hw-words (Gongidi and Jawa-
har, 2021), Gurmukhi stroke datasets (Singh et al.,
2016b), multi-script handwritten corpora (Alaei
et al., 2012), Kannada-MNIST (Prabhu, 2019),
Kannada document scans (Alaei et al., 2011),
PHDIndic_11 (Obaidullah et al., 2018), Bengali
grapheme datasets (Alam et al., 2021), and mixed-
script document benchmarks (Singh et al., 2018).
Full details are provided in Appendix (Table 14,
Figure 16).

7 Societal, Cultural, and Emerging Tasks

7.1 Misinformation and Fact Checking

Indic misinformation research spans fake news de-
tection, fact-check repositories, and multimodal
and multilingual modeling. Regional datasets cover
Tamil (Mirnalinee et al., 2022), Malayalam (Devika
et al., 2024; Sujan et al., 2023), Manipuri (Roman-
ized) (Devi et al., 2025), and Urdu (Amjad et al.,
2020), alongside multilingual resources for Tamil–
Malayalam (Hariharan and Anand Kumar, 2022),
mixed Indic languages (Sivanaiah et al., 2022; Raja
et al., 2023), and Hindi–Marathi–Telugu (Thaokar
et al., 2022). Hindi-centric resources include
LFWE (Sharma and Arya, 2023), IFND (Sharma
and Garg, 2023), Hindi fake-news corpora (Ku-
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mar et al., 2025d), and systems such as DeFac-
toX (Bansal et al., 2025), Aletheia (Badam et al.,
2022), while large-scale repositories include Fake-
NewsIndia (Dhawan et al., 2022), FactDrill (Sing-
hal et al., 2022), BharatFakeNewsKosh (Singh
et al., 2023b), and COVID-related datasets (Kar
et al., 2021; Shahi and Nandini, 2020). Multimodal
resources include Hindi affect-enriched data (Ku-
mar et al., 2025a), Tamil multimodal fact-checking
(Francis et al., 2024, 2025), multilingual multi-
modal models such as MMCFND (Bansal et al.,
2024), MALFake (Sujan et al., 2023), Indian deep-
fake datasets (Das et al., 2025), and MMM (Gupta
et al., 2022d), with claim detection and verifica-
tion supported by fact-check factorization (Singhal
et al., 2021), Twitter claim identification (Dutta
et al., 2022), and the FakeRealIndian benchmark
(Tufchi et al., 2023). Details are deferred to Ap-
pendix (Table 15, Figure 17).

7.2 Cultural Knowledge & Understanding
Cultural NLP research spans textual, multimodal,
and cross-cultural evaluation. Broad resources in-
clude PARIKSHA (Watts et al., 2024), D3CODE
(Davani et al., 2024), D-PLACE (Kirby et al.,
2016), Global Jukebox (Wood et al., 2022), and cul-
turally aware NLI (Huang and Yang, 2023). Indian-
focused studies examine mental health expressions
(Rai et al., 2025), subcultural and traditional knowl-
edge (Chhikara et al., 2025), stigma (Jonnala et al.,
2025), tourism QA (Gatla et al., 2025), indigenous
food (Gogoi et al., 2025), Indian art music (Srini-
vasamurthy et al., 2021), poetry (Jamil et al., 2026),
idioms (Das et al., 2026) and social artifacts (Seth
et al., 2024). Large-scale Indic benchmarks in-
clude DRISHTIKON (Maji et al., 2025b), SAN-
SKRITI (Maji et al., 2025a), DIWALI (Sahoo et al.,
2025), VIRAASAT (Surana et al., 2026), Pragyaan
(Rachamalla et al., 2025), and the benchmark suite
in (Doddapaneni et al., 2023).

Cultural alignment and evaluation of LLMs is
advanced through NativQA (Hasan et al., 2025),
CulturePark (Li et al., 2024b), CultureLLM (Li
et al., 2024a), culturally sensitive analyses (Baner-
jee et al., 2025), and multilingual foundations such
as Krutrim LLM (Kallappa et al., 2025). Figura-
tive language understanding is explored in (Kabra
et al., 2023). Multimodal cultural understanding
is supported by CultureVLM (Liu et al., 2025b),
Bhasa (Leong et al., 2023), Multi3Hate (Bui et al.,
2025), VLM cultural benchmarks (Nayak et al.,
2024), and affective multimedia datasets such as

AFDI (Mishra et al., 2023). Furthermore, a signif-
icant portion of Indian-language resources relies
on translation-based construction pipelines, which
enable rapid scaling but may fail to capture indige-
nous linguistic, pragmatic, and socio-cultural nu-
ances. This introduces a trade-off between scala-
bility and cultural fidelity, highlighting the need
for more native, community-driven data collection
efforts. A detailed comparison is provided in Ap-
pendix (Table 16 and Figure 18).

7.3 Emerging Directions

Indian NLP is rapidly expanding across bias eval-
uation, code-mixing, style transfer, and domain-
specific reasoning. Bias and fairness research in-
troduces India-centric benchmarks such as IndiB-
ias (Sahoo et al., 2024a), Indian-BHeD (Khandel-
wal et al., 2024), and DBNLP (TG et al., 2025),
alongside extensive embedding and LM bias anal-
yses across social, cultural, caste, and gender di-
mensions (Bansal et al., 2021; Tiwari et al., 2022;
Malik et al., 2022; Das et al., 2023; Vashishtha
et al., 2023; Hada et al., 2024; Sahoo et al., 2023;
Ghate et al., 2024; Kumar et al., 2022c; Mukherjee
et al., 2023a; Santhosh et al., 2025; Khurana et al.,
2022; Kumar et al., 2024d; Joshi et al., 2024; Pu-
jari et al., 2019; Aneja et al., 2025; Khadilkar et al.,
2022; Kamruzzaman et al., 2025). Code-mixing
research spans NER, sentiment, offensive lan-
guage, and language identification across Hinglish,
Bangla–English–Hindi, Kannada–English, Sinhala–
English, and Gujarati–Hindi (Priyadharshini et al.,
2020; Goswami et al., 2023; Nayak and Joshi,
2022; Hande et al., 2020; Smith and Thayasivam,
2019; Kazi et al., 2020; Maity and Saha, 2021; Bali
et al., 2014; Bhargava et al., 2016; Sheth et al.,
2025; Dey et al., 2024; Chatwal et al., 2024; Ko-
dali et al., 2022; Sandhan et al., 2022). Multilin-
gual style transfer and controllable generation are
advanced through new datasets and low-resource
or few-shot models (Mukherjee et al., 2024; Kr-
ishna et al., 2022; Mukherjee et al., 2023c; Gunna
et al., 2021; Mukherjee et al., 2023b; Nag et al.,
2023; Kumar et al., 2019a; Protasov et al., 2025;
Ghosal et al., 2025). Domain-specific reasoning
benchmarks evaluate mathematical, legal, cultural,
analogical, and scientific capabilities of LLMs
(Anand et al., 2025; Nigam et al., 2025; Joshi et al.,
2024; Singh et al., 2025a; Gupta et al., 2025a; Ban-
dooni and Subburaj, 2025; Methani et al., 2020;
Mukherjee and Ghosh, 2025; Acharya et al., 2020;
Saxena et al., 2025; Onyame et al., 2026; Ghosh
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et al., 2025b,a), complemented by broader multilin-
gual evaluations covering generalization, retrieval-
augmented generation, and code generation (Singh
et al., 2024b; Joshi et al., 2025; Khan et al., 2025a;
Singh et al., 2025c; Khan et al., 2025c; Prasanjith
et al., 2025; Maheshwari et al., 2025). Detailed
resources are deferred to the Appendix (Tables 17,
18, 19, 20 and Figure 19).

8 Future Directions

While this survey consolidates existing resources
and benchmarks, several open challenges remain
in scaling Indian-language NLP toward equitable
and culturally grounded systems. Key directions in-
clude expanding coverage beyond high-resource
languages, improving fine-grained and context-
aware evaluation, and addressing societal consider-
ations such as bias, code-mixing, and responsible
deployment. We provide a detailed discussion of
these challenges and research opportunities in Ap-
pendix D. Additionally, a detailed discussion of
cross-cutting gaps is deferred to Appendix B.

Toward Standardized Evaluation Reporting.
A recurring challenge across Indian NLP resources
is inconsistent and incomplete evaluation reporting.
To improve reproducibility and comparability, we
highlight a minimal set of recommended reporting
practices: (i) clear train/dev/test splits, (ii) explicit
metric definitions and justification, (iii) documen-
tation of annotation procedures and inter-annotator
agreement (where applicable), (iv) specification of
language, dialect, and script coverage, and (v) do-
main and data collection context. We emphasize
that these recommendations are illustrative rather
than prescriptive, but can serve as a starting point
toward more standardized evaluation practices.

Resource-Efficient Modeling and Accessibility.
Large-scale pretrained models dominate Indian
NLP but may be inaccessible in low-resource set-
tings due to computational demands. A detailed
analysis of efficiency and hardware is beyond the
scope of this survey; however, resource-efficient
modeling and lightweight deployment remain im-
portant directions for future work.

9 Conclusion

This survey provides a unified, task-centric
overview of Indian NLP resources across text,
speech, multimodality, and societal and cultural

dimensions. By organizing a fragmented litera-
ture into a coherent taxonomy, we highlight both
substantial progress and persistent gaps in lan-
guage coverage, annotation practices, and evalu-
ation. Overall, the landscape reflects a shift toward
multilingual, multimodal, and culturally grounded
modeling, alongside a continued need for coordi-
nated and inclusive research efforts.

Limitations

Despite broad coverage, this survey cannot fully
capture the rapidly evolving Indian NLP ecosys-
tem, where new datasets, models, and evaluations
emerge continuously. Our synthesis is based on re-
ported findings rather than reproduced experiments,
and certain areas, such as endangered languages,
conversational and dialectal speech, handwriting
OCR, and multi-script multimodal tasks, remain
underrepresented due to limited publicly available
resources. Space constraints also preclude detailed
analysis of implementation choices and architec-
tural variations, and some industry or poorly docu-
mented datasets may be absent. Nevertheless, the
survey aims to provide the most comprehensive
and structured snapshot currently feasible of Indian
NLP research.

Ethical considerations

This survey synthesizes publicly available datasets,
benchmarks, and models without introducing new
data; however, the reviewed resources raise impor-
tant ethical concerns. Indian-language datasets of-
ten encode culturally sensitive attributes (e.g., caste,
gender, religion, region), and tasks such as hate
speech detection, misinformation analysis, cultural
reasoning, and bias evaluation inherently engage
with socio-political content. Many corpora rely
on scraped social media data without explicit con-
sent, raising privacy, consent, and data-provenance
issues, while annotation processes may reflect cul-
tural subjectivity or encode harmful stereotypes.
Cross-lingual and multimodal resources may con-
flate dialects, marginalize communities, or flatten
cultural nuance, and models trained on such data
risk propagating or amplifying systemic biases, es-
pecially in generative and high-impact settings. We
emphasize the need for transparent documentation,
culturally informed data practices, inclusive collec-
tion protocols, and rigorous bias and safety eval-
uations, and encourage future work to explicitly
address these challenges.
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A Task Definitions

This appendix provides formal definitions and con-
textual descriptions of the seventeen NLP tasks
considered in this survey. These definitions com-
plement the main text and are intended to offer
precise task-level grounding without interrupting
the high-level narrative.

A.1 Core Linguistic Processing

Tokenization, normalization, and morpholog-
ical analysis concern the earliest stages of text
processing, where raw textual input is segmented
into basic units, standardized across orthographic
variations, and analyzed for morphological struc-
ture. These steps are particularly challenging for
Indian languages due to rich inflection, compound-
ing, script variation, and spelling diversity (Mielke
et al., 2021; Huang et al., 2023; Antony and Soman,
2012).

Part-of-speech (POS) tagging involves assign-
ing syntactic category labels (e.g., noun, verb, ad-
jective) to each token in a sentence. Accurate POS
tagging is foundational for higher-level syntactic
and semantic tasks and is complicated in Indian
languages by free word order and morphological
richness (Chiche and Yitagesu, 2022; Antony and
Soman, 2011; Rathod and Govilkar, 2015).

Named entity recognition (NER) focuses on
identifying and classifying mentions of real-world
entities such as persons, locations, organizations,
and dates within text. Indian-language NER must
account for sparse capitalization cues, translitera-
tion variability, and limited annotated resources (Li
et al., 2020; Bhattacharjee et al., 2019; Patil et al.,
2016).

A.2 Text Classification and Semantics

Sentiment and emotion analysis aim to detect
subjective polarity (e.g., positive, negative, neu-
tral) and affective states expressed in text. These
tasks are widely applied to social media, reviews,
and public discourse, and pose additional chal-
lenges in Indian languages due to code-mixing and
cultural expression of emotions (Nandwani and
Verma, 2021; Wankhade et al., 2022; Yadollahi
et al., 2017).

Hate speech and toxicity detection involve
identifying abusive, harmful, or discriminatory lan-
guage targeting individuals or groups. This task is
socially critical and technically challenging in the
Indian context due to linguistic diversity, implicit
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abuse, and socio-political nuance (Fortuna and
Nunes, 2018; Chhabra and Vishwakarma, 2023;
Nandi et al., 2024).

Topic classification assigns documents or text
segments to predefined thematic categories, en-
abling content organization, filtering, and retrieval.
Indian-language topic classification often suffers
from limited labeled data and domain imbalance
(Wu et al., 2024; Qiang et al., 2020).

Natural language understanding (NLU) en-
compasses a broad set of semantic tasks, including
textual inference, paraphrase detection, and seman-
tic similarity estimation. These tasks test a model’s
ability to capture meaning beyond surface forms
and remain underexplored for many Indian lan-
guages (Storks et al., 2019; Zhou and Bhat, 2021;
Chandrasekaran and Mago, 2021).

A.3 Generation and Translation

Summarization seeks to generate concise repre-
sentations of longer texts while preserving key in-
formation. Indian-language summarization spans
extractive and abstractive paradigms and is applied
across domains such as news, legal documents, and
social media (El-Kassas et al., 2021; Mamidala and
Sanampudi, 2021; Shimpikar and Govilkar, 2017).

Machine translation focuses on automatically
translating text between languages. For Indian lan-
guages, challenges include morphological diver-
gence, syntactic variation, and limited parallel cor-
pora, especially for low-resource language pairs
(Dabre et al., 2020; Stahlberg, 2020; Lopez, 2008).

Question answering (QA) involves extract-
ing or generating answers to natural language
queries based on a given context or knowledge
source. Indian-language QA remains constrained
by dataset scarcity and linguistic diversity across
question formulations (Ojokoh and Adebisi, 2018;
Kolhatkar and Verma, 2023).

A.4 Retrieval and Interaction

Information retrieval (IR) addresses the task of
locating and ranking relevant documents or pas-
sages in response to a user query. Cross-lingual
and multilingual IR are especially relevant in the
Indian setting, where queries and documents may
appear in different languages or scripts (Hambarde
and Proenca, 2023; Bajpai and Verma, 2014).

Dialogue systems model interactive conversa-
tional agents capable of maintaining context and
generating appropriate responses. Indian-language

dialogue systems face challenges related to code-
mixing, informal speech, and limited conversa-
tional datasets (Motger et al., 2022; Gao et al.,
2018).

A.5 Speech and Multimodality

Speech processing includes automatic speech
recognition (ASR) and text-to-speech (TTS) syn-
thesis for spoken language. Indian languages
exhibit wide phonetic diversity, accent variation,
and resource imbalance, making robust speech
modeling particularly challenging (Bhangale and
Kothandaraman, 2022; Panda et al., 2020).

Multimodal language understanding inte-
grates textual information with visual signals such
as images, documents, or OCR-extracted text. This
task is increasingly important for real-world Indian
applications involving scanned documents, social
media, and low-literacy settings (Nguyen et al.,
2021; Xu et al., 2023).

A.6 Societal, Cultural, and Emerging Tasks

Misinformation and fact-checking aim to detect
false, misleading, or manipulated content across
text, images, and videos. The multilingual and
multimodal nature of misinformation in India poses
significant challenges for automated verification
systems (Zhou and Zafarani, 2020; Sivanaiah et al.,
2022).

Cultural reasoning focuses on modeling cultur-
ally grounded knowledge, norms, and inferences
that are specific to particular communities or re-
gions. Such reasoning is essential for fair and
context-aware NLP systems in culturally diverse
societies like India (Liu et al., 2025a; Pawar et al.,
2025).

Emerging tasks encompass a range of develop-
ing research areas, including code-mixing analysis,
bias and fairness assessment, domain-specific rea-
soning, and stylistic text transformation. These
tasks reflect evolving societal needs and highlight
open challenges for inclusive and responsible NLP
(Winata et al., 2023; Blodgett et al., 2020; Yu et al.,
2024; Jin et al., 2022).

B Unified Gaps Across the Indian NLP
Landscape

Despite significant progress across tasks and modal-
ities, Indian NLP continues to face several systemic
and cross-cutting challenges that limit scalability,
generalization, and real-world impact. Data cov-
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erage remains highly uneven: a small set of rela-
tively high-resource languages (e.g., Hindi, Tamil,
Telugu, Bengali, Marathi) benefit from multiple
datasets across tasks, while most dialects, tribal and
endangered languages, and smaller Indic varieties
lack large-scale, clean, and domain-diverse cor-
pora. This imbalance constrains reliable evaluation,
weakens cross-lingual transfer, and limits effective
adaptation of large language models (LLMs) to
low-resource settings.

Annotation practices are inconsistent and
fragmented across tasks. Many datasets employ
divergent label taxonomies, task-specific heuris-
tics, or ad hoc annotation guidelines, often with
limited documentation of annotator training, agree-
ment statistics, or quality-control procedures. This
reduces interoperability across datasets for tasks
such as NER, sentiment and emotion analysis, hate
speech detection, OCR, speech processing, and cul-
tural reasoning, and hinders unified benchmarking
or model reuse. In several domains, annotations are
also narrowly scoped to surface-level phenomena,
overlooking pragmatic, discourse-level, or cultur-
ally grounded aspects of language use.

Task and domain coverage remains skewed.
Social-media data dominates sentiment, hate
speech, and misinformation research, while sum-
marization is disproportionately centered on news
and legal text. Multimodal and speech datasets
cover only a limited range of scripts, dialects,
acoustic conditions, and visual styles, restricting
robustness across regions and user populations.
Core linguistic challenges unique to the Indian con-
text, such as pervasive code-mixing, romanization,
spelling variation, and non-standard orthographies,
remain insufficiently addressed across foundational
tasks, including tokenization, tagging, NLU, MT,
QA, and IR.

Evaluation protocols lack standardization.
Metrics, difficulty settings, and train–test splits
vary widely across languages and modalities, with
few shared leaderboards or reproducible bench-
marks, particularly for multimodal, OCR, speech,
and LLM-centric tasks. As a result, cross-task and
cross-language comparisons are often unreliable.
Moreover, cross-lingual and cross-modal gener-
alization remains weak, with many models ex-
hibiting sharp performance drops outside the lan-
guages, domains, or modalities seen during train-
ing.

Finally, India-specific bias, safety, and cul-
tural alignment remain under-evaluated. While

recent work has begun to explore bias along di-
mensions such as caste, religion, gender, region,
and sociolect, systematic evaluation is still lim-
ited—especially in multimodal, generative, and
long-form reasoning settings. These gaps collec-
tively highlight the need for scalable, standardized,
and culturally grounded datasets, benchmarks, and
modeling strategies to support inclusive, robust,
and socially responsible Indian-language NLP.

C Frequently Asked Questions (FAQs)

1. What qualifies a resource to be included
in this survey? We include datasets, bench-
marks, and tools developed specifically for
Indian languages, as well as multilingual re-
sources that explicitly cover Indian languages
(including English–Indic settings).

2. Why are some languages grouped under
the “Indic Languages” category in figures?
Resources covering multiple Indian languages
(often 15–200) are aggregated under the Indic
Languages category, while resources focused
exclusively on a single language are counted
toward that language.

3. Does the survey aim to be exhaustive or rep-
resentative? The survey prioritizes breadth
and diversity over completeness, selecting rep-
resentative resources to reflect methodological
trends, task coverage, and language diversity
rather than listing every available work.

4. Why is English included in some datasets
discussed in the survey? English is included
when it appears alongside Indian languages
in multilingual or code-mixed resources, as
such settings are common in real-world Indian
NLP applications.

5. How does this survey differ from existing
Indic or multilingual NLP surveys? Unlike
prior surveys that focus on specific tasks or
embed Indian languages within broader multi-
lingual contexts, this work provides a unified,
task-centric view dedicated exclusively to In-
dian NLP.

6. Why are certain tasks (e.g., sentiment, hate
speech) more resource-rich than others?
These tasks often rely on easily available
social-media data, whereas tasks such as mul-
timodal reasoning, speech processing, and
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low-resource language modeling require more
complex and costly data collection.

7. Are pretrained LLMs and foundation mod-
els fully solving Indian NLP challenges?
While multilingual pretrained models have im-
proved coverage, significant gaps remain in
low-resource languages, cultural grounding,
bias mitigation, and cross-modal generaliza-
tion.

8. How are annotation quality and consistency
addressed in the survey? We highlight an-
notation practices, agreement reporting, and
documentation where available, and identify
inconsistent labeling and sparse metadata as
key cross-cutting challenges.

9. Why is code-mixing treated as a recurring
challenge across tasks? Code-mixing and
romanization are pervasive in Indian language
use and affect nearly all NLP pipelines, from
tokenization to generation, making them foun-
dational rather than task-specific issues.

10. What are the main limitations of current
evaluation practices? Evaluation protocols
vary widely across languages and tasks, with
inconsistent metrics, difficulty levels, and
benchmarks, limiting reliable cross-language
and cross-task comparison.

11. How does the survey address societal and
cultural dimensions of NLP? Dedicated sec-
tions cover misinformation, cultural reason-
ing, bias, and emerging tasks, emphasizing
India-specific social, cultural, and ethical con-
siderations often overlooked in generic NLP
surveys.

12. Where can readers find detailed tables
and extended comparisons? Comprehensive
task-wise tables, language-wise distributions,
and unified gap analyses are provided in the
appendix and referenced throughout the paper.

13. Who is this survey intended for? The sur-
vey is intended for NLP researchers, dataset
creators, model developers, practitioners, and
policymakers interested in building inclusive,
culturally grounded AI for Indian languages.

D Future Directions

Despite rapid progress across datasets, benchmarks,
and models, Indian-language NLP continues to

face distinctive challenges arising from linguistic
diversity, uneven resource availability, and socio-
cultural complexity. Based on the trends and gaps
identified throughout this survey, we outline several
future directions that can guide sustained and equi-
table development of NLP for Indian languages.

D.1 Balanced Language Coverage Beyond
High-Resource Languages

A consistent pattern across nearly all tasks is the
concentration of resources around a small set of
high-resource languages, while many scheduled
and non-scheduled languages remain underrepre-
sented. Future research should prioritize expanding
coverage to low-resource, endangered, and region-
ally marginalized languages, not only in basic clas-
sification tasks but also in higher-level reasoning,
generation, and interaction. Scalable approaches
such as cross-lingual transfer, typology-aware mod-
eling, multilingual pretraining, and community-
driven data collection offer promising pathways
but require broader adoption and systematic evalu-
ation.

D.2 Evaluation Beyond Aggregate Metrics

Current evaluation practices frequently rely on ag-
gregate scores that mask disparities across lan-
guages, scripts, dialects, and domains. Future
benchmarks should emphasize disaggregated eval-
uation, reporting performance across language fam-
ilies, script variations, code-mixed settings, and
sociolinguistic contexts. Task-specific evaluation
protocols that capture robustness to spelling varia-
tion, colloquial usage, and domain shift are partic-
ularly important for realistic assessment of Indian-
language NLP systems.

D.3 Culturally Grounded and Context-Aware
Modeling

While recent work has begun to address cultural
knowledge and reasoning, most NLP systems still
struggle with localized cultural context, implicit
norms, and region-specific associations. Future re-
search should move beyond surface-level factual
recall toward deeper cultural understanding, inte-
grating historical, social, and regional context into
both modeling and evaluation. This direction calls
for culturally grounded annotation guidelines, in-
terdisciplinary collaboration, and benchmarks that
explicitly test contextual and culturally situated rea-
soning.
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D.4 Responsible and Inclusive NLP for
Societal Applications

Many Indian-language NLP applications operate
in socially and politically sensitive settings, includ-
ing misinformation detection, hate speech modera-
tion, and public-service dialogue systems. Future
work should place greater emphasis on responsible
and inclusive design, addressing annotation bias,
dataset provenance, and representational harms.
Participatory data creation, transparent documenta-
tion, and evaluation frameworks sensitive to caste,
gender, religion, and regional identity are essen-
tial to ensure that NLP systems do not reinforce
existing social inequities.

D.5 Code-Mixing as a First-Class
Phenomenon

Code-mixing is pervasive across Indian languages
but is still often treated as a secondary or noisy
setting. Future research should treat code-mixing
as a first-class linguistic phenomenon, with dedi-
cated datasets, annotation schemes, and modeling
approaches that reflect realistic language use. This
includes multi-script code-mixing, spoken code-
mixed data, and task diversity beyond sentiment
and hate speech, such as summarization, question
answering, and dialogue.

D.6 Scaling Multimodal and Speech
Resources Equitably

Although multimodal and speech-based NLP has
seen significant growth, coverage remains uneven
across languages, domains, and dialects. Fu-
ture directions include expanding speech, vision–
language, and document understanding resources
for low-resource languages, improving accent and
dialect diversity, and grounding multimodal bench-
marks in Indian contexts such as education, health-
care, and governance. Resource-efficient multi-
modal modeling and unified evaluation across text,
speech, and vision remain open challenges.

D.7 Bridging Research and Deployment
Many surveyed resources are developed in aca-
demic settings with limited attention to deployment,
maintenance, and long-term usability. Future work
should emphasize end-to-end evaluation, including
robustness, interpretability, and failure analysis in
real-world systems. Open-source tooling, standard-
ized documentation, and long-term dataset steward-
ship are crucial for translating research advances
into sustainable and impactful applications.

D.8 Unified Benchmarking and Longitudinal
Evaluation

The rapid proliferation of datasets and benchmarks
has led to fragmentation and limited comparability
across studies. A promising future direction is the
development of unified and extensible benchmark
suites that support longitudinal evaluation across
tasks, languages, and model families. Such bench-
marks can facilitate principled comparisons, track
progress over time, and help identify persistent
gaps in language coverage and model capabilities.

Summary Overall, future progress in Indian-
language NLP will depend not only on scaling data
and models, but also on balanced language cov-
erage, culturally grounded evaluation, responsible
system design, and sustained community engage-
ment. Addressing these challenges is essential for
building inclusive, trustworthy, and socially mean-
ingful NLP systems that reflect the full linguistic
and cultural diversity of India.

E Resource Collection and Screening
Methodology

E.1 Data Sources and Retrieval Strategy

To construct a comprehensive and representative in-
ventory of Indian NLP resources, we systematically
curated publications and artifacts from a diverse set
of sources. These include major NLP and speech
venues such as ACL, EMNLP, NAACL, COLING,
LREC, and Interspeech, as well as preprint repos-
itories like arXiv. In addition, we incorporated
resources from institutional and community-driven
repositories, including AI4Bharat, LDC-IL, and the
IIIT Hyderabad Language Sciences Center (IIITH-
ILSC), which host several datasets and benchmarks
not formally published in conferences.

The initial pool of candidate resources was iden-
tified using task-specific and language-specific key-
word queries (e.g., “Indic NLP”, “Hindi dataset”,
“code-mixed corpus”, “low-resource MT”, “ASR In-
dian languages”), combined with targeted searches
for known benchmark suites such as IndicNLP-
Suite and IndicLLMSuite. We further expanded
this pool using citation chaining, exploring both for-
ward and backward citations of influential works to
ensure coverage of foundational as well as recent
contributions.
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E.2 Inclusion Criteria
Resources were included based on the following
criteria:

• Relevance to Indian Languages: The re-
source must focus on one or more Indian
languages, including both high-resource (e.g.,
Hindi, Tamil) and low-resource or endangered
languages.

• Task Alignment: The resource must corre-
spond to a well-defined NLP, speech, or mul-
timodal task (e.g., machine translation, text
classification, ASR, information extraction,
vision-language tasks).

• Availability: Preference was given to pub-
licly available datasets, benchmarks, or docu-
mented resources. However, widely cited but
restricted-access datasets (e.g., LDC-IL col-
lections) were also included for completeness.

• Scholarly or Practical Impact: Resources
introduced or used in peer-reviewed publica-
tions, benchmark papers, or widely adopted
toolkits were prioritized.

E.3 Exclusion Criteria
We excluded:

• Works that do not introduce, utilize, or evalu-
ate datasets or corpora.

• Duplicated datasets reported across multiple
papers without meaningful modifications.

E.4 Screening and Deduplication Process
The collected resources were subjected to a multi-
stage screening process. First, titles and abstracts
were manually reviewed to filter out irrelevant en-
tries. Next, full-text inspection was performed to
verify task definitions, dataset characteristics, and
language coverage.

To address redundancy, we performed dedu-
plication by identifying datasets that appeared
across multiple publications (e.g., benchmark
suites reused in subsequent works). In such cases,
we retained the original source paper while noting
derivative usages where relevant.

E.5 Metadata Extraction and Annotation
For each selected work, we performed structured
metadata extraction aligned with the survey taxon-
omy and tabular schema. Specifically, each paper
was annotated along the following dimensions:

• Paper: Bibliographic information including
authors, venue, and year, serving as the pri-
mary unit of analysis.

• Focus & Objective: The primary research
goal of the work, such as dataset creation,
benchmark development, model proposal, or
task-specific evaluation.

• Languages: The set of Indian languages
covered, including both single-language and
multilingual settings, with explicit identifica-
tion of code-mixed or cross-lingual scenarios
where applicable.

• Methodologies & Algorithms: The key tech-
niques employed, including model architec-
tures (e.g., transformer-based models), train-
ing strategies (e.g., pretraining, fine-tuning),
and evaluation protocols.

• Key Resources / Contributions: The
datasets, benchmarks, tools, or corpora intro-
duced or utilized, along with their characteris-
tics (e.g., scale, modality, task coverage).

• Key Findings: The main empirical or concep-
tual insights reported, including performance
trends, challenges, and limitations identified
in the context of Indian languages.

All annotations were performed through careful
full-text review to ensure consistency and fidelity
to the original contributions. This structured rep-
resentation enables systematic comparison across
works and supports downstream analysis of trends
across tasks, languages, and methodologies.

This metadata was used to construct a unified
taxonomy spanning 17 task categories and multiple
modalities, enabling fine-grained analysis of trends
across languages and tasks.

E.6 Quality Control and Coverage Validation
To ensure robustness and coverage, we cross-
validated our collection against existing surveys
and benchmark compilations (e.g., IndicNLPSuite,
IndicLLMSuite, and language-specific surveys
such as Marathi NLP). Any missing but relevant
resources identified through this comparison were
incorporated iteratively.

Finally, we performed consistency checks across
annotations and resolved discrepancies through
manual inspection, ensuring uniform categoriza-
tion across all resources included in the survey.
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F Licensing and Usage Constraints

We examined licensing and usage information for
the surveyed resources where available. However,
explicit licensing details are inconsistently reported
across the literature, particularly for earlier datasets
and model-centric studies. Consequently, a substan-
tial portion of resources lack clearly documented
licensing terms in their original publications or
repositories.

Given this variability, we do not provide exhaus-
tive licensing tables. Instead, we report licensing in-
formation where explicitly stated (e.g., open-source
or research-only usage) and indicate when such de-
tails are unavailable. Overall, this reflects a broader
ecosystem-level gap, highlighting the need for stan-
dardized and transparent reporting of licensing and
usage conditions in Indian NLP resources.

Tokenization, Normalization, and Morphologi-
cal Analysis. Licensing information is available
for only a small subset of resources. The iNLTK
toolkit (Arora, 2020) is released as an open-source
library. Several datasets, including the word sim-
ilarity dataset (Akhtar et al., 2017), GujMORPH
(Baxi and Bhatt, 2022), the Sanskrit segmentation
dataset (Krishna et al., 2017), and the multiword
expressions dataset (Singh et al., 2016a), are dis-
tributed for research use, although formal licenses
are often undocumented.

Part-of-Speech Tagging. POS tagging resources
generally lack explicit licensing documentation.
Datasets such as the Bengali news corpus (Ekbal
and Bandyopadhyay, 2008) and the Magahi POS
dataset (Kumar et al., 2012) are primarily used in
academic settings, with implied research-only us-
age but without clearly specified licenses.

Named Entity Recognition. Several NER
datasets, including HiNER (Murthy et al., 2022),
Naamapadam (Mhaske et al., 2023), L3Cube-
MahaNER (Litake et al., 2022), B-NER (Haque
et al., 2023), and AsNER (Pathak et al., 2022), are
publicly released for benchmarking and research.
However, explicit licensing terms are not consis-
tently documented across these resources.

Sentiment and Emotion Analysis. Most senti-
ment and emotion datasets are released as research
benchmarks with implicit academic usage. Ex-
amples include IndiSentiment140 (Kumar et al.,
2024f), DravidianCodeMix (Chakravarthi et al.,
2022), L3Cube-MahaSent (Kulkarni et al., 2021),

HindiMD (Ekbal et al., 2022), EmoInHindi (Singh
et al., 2022b), and SentMix-3L (Raihan et al.,
2023). Emotion-focused datasets such as Anubhuti
(Pal and Karn, 2020), Bhaav (Kumar et al., 2019b),
Kāvi (Saini and Kaur, 2020), and TamilEmo (Vas-
antharajan et al., 2022) follow similar patterns, with
limited formal licensing documentation.

Hate Speech and Toxicity Detection. Datasets
such as HopeEDI (Chakravarthi, 2020), TABHATE
(Sharma et al., 2024a), IndicConan (Sahoo et al.,
2024b), the Hindi–English code-mixed dataset
(Bohra et al., 2018), the Bengali hate speech dataset
(Romim et al., 2021), and L3Cube-MahaHate (Ve-
lankar et al., 2022) are publicly available for re-
search and benchmarking. However, licensing
terms are often unspecified or inconsistently docu-
mented.

Topic Classification. Resources including Indic-
Dialogue (Arnob et al., 2024), TeClass (Kanu-
molu et al., 2024), L3Cube-IndicNews (Mirashi
et al., 2023), the multilingual factual-claim dataset
(Dutta et al., 2022), TamilMemes (Suryawanshi
et al., 2020), MMT (Dalal et al., 2023), and SIB-
200 (Adelani et al., 2024) are released as research
datasets. Formal licensing information, however, is
not uniformly specified.

Natural Language Understanding. NLU
datasets such as BanglaParaphrase (Akil et al.,
2022), BnPC (Saha et al., 2024), MahaParaphrase
(Jadhav et al., 2025), and the paraphrase corpus
by Singh et al. (2020), along with benchmarks
like IndicXNLI (Aggarwal et al., 2022), the
code-mixed NLI dataset (Khanuja et al., 2020),
and MILU (Verma et al., 2025), are widely used
for research and evaluation. Nonetheless, licensing
terms are often undocumented or unclear.

Summarization. Summarization datasets such as
MILDSum (Datta et al., 2023), IndicSumm (Siree-
sha Vakada et al., 2023), PMIndiaSum (Urlana
et al., 2023), TeSum (Urlana et al., 2022), HindiS-
umm (Singh et al., 2024a), L3Cube-MahaSum
(Kulkarni et al., 2024), Social-Sum-Mal (Rahul and
Pankaj, 2024), COSMMIC (Kumar et al., 2025b)
and Gupshup (Mehnaz et al., 2021) are typically
released for academic research. However, licens-
ing conditions vary and are not consistently docu-
mented across datasets.

Machine Translation. Machine translation re-
sources, including PMIndia (Haddow and Kirefu,
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2020), IndicTrans2 (Gala et al., 2023), CorIL (Bhat-
tacharjee et al., 2025), EnIndic (Banerjee et al.,
2023), and benchmarks such as IndicMT Eval
(Dixit et al., 2023) and IL-ILGOV (Mujadia et al.,
2025), are generally distributed for research use. Li-
censing ranges from permissive to restricted, with
some datasets lacking explicit terms.

Information Retrieval. Benchmarks such as
Hindi-BEIR (Acharya et al., 2024), Anveshana (Ja-
gadeeshan et al., 2025), and CURE (Iqbal et al.,
2021) are released for research and evaluation. Li-
censing information, however, is inconsistently
specified across resources.

Dialogue Systems. Dialogue datasets including
the code-mixed corpus (Banerjee et al., 2018),
HDRS (Malviya et al., 2021), TamilATIS (Ra-
maneswaran et al., 2022), and mTransDial (Am-
bastha and Desarkar, 2021) are primarily available
for academic use, though formal licensing docu-
mentation is often missing.

Speech Processing. Speech resources such as
IndicSUPERB (Javed et al., 2023), IndicVoices
(Javed et al., 2024a), IndicSpeech (Srivastava et al.,
2020), and IndicST (Sethiya et al., 2025) are widely
used in research. However, licensing varies across
datasets and is not consistently reported.

Multimodal Language Understanding.
Datasets such as Chitrakshara (Khan et al.,
2025b), Bengali Visual Genome (Sen et al., 2022),
M2H2 (Chauhan et al., 2021), and INCLUDE
(Sridhar et al., 2020) are publicly released for
research. Licensing terms remain heterogeneous
and often undocumented.

Misinformation and Fact-Checking. Resources
including FactDrill (Singhal et al., 2022), Fak-
eNewsIndia (Dhawan et al., 2022), FakeCovid
(Shahi and Nandini, 2020), TamilFacts (Francis
et al., 2024), and InDeepFake (Das et al., 2025) are
available for research use, though licensing terms
are inconsistently specified.

Cultural NLP. Publicly available cultural NLP
resources suitable for research include SAN-
SKRITI (Maji et al., 2025a), DRISHTIKON (Maji
et al., 2025b), Dosa (Seth et al., 2024), DIWALI
(Sahoo et al., 2025), Pragyaan (Rachamalla et al.,
2025), PARIKSHA (Watts et al., 2024), and Na-
tivQA (Hasan et al., 2025).

Emerging Topics. Publicly available resources
for emerging areas such as bias and evaluation in-
clude IndiBias (Sahoo et al., 2024a), Indian-BHED
(Khandelwal et al., 2024), ComMA (Kumar et al.,
2022c, 2024d), IndiCASA (Santhosh et al., 2025),
QUENCH (Khan et al., 2025a), ParamBench (Ma-
heshwari et al., 2025), and IndicRAGSuite (Prasan-
jith et al., 2025).

G Additional Survey Tables and
Resources

This appendix provides supplementary material
that complements the main survey. In particu-
lar, we include detailed tabular summaries of prior
work that could not be accommodated in the main
text due to space constraints. These tables offer
a fine-grained comparison of datasets, methodolo-
gies, and empirical findings across all seventeen
tasks for Indian languages, serving as a consoli-
dated reference for researchers.
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Figure 3: Language-wise distribution of datasets and studies focusing on tokenization, normalization, and morpho-
logical analysis across Indian languages.

Paper Focus & Objective Languages Methodologies & Algorithms Key Resources / Contributions Key Findings
(Brahma et al., 2025) Morphology-aware to-

kenization for efficient
LLM pre-training

Hindi, Marathi Morphology-aware segmentation;
Sandhi splitting; Constrained
BPE (CBPE)

New Hindi–Marathi dataset with
sandhi annotations; EvalTok human
evaluation metric

CBPE reduced fertility by 1.68%;
improved MT and LM perfor-
mance

(Ohm and Singh,
2024)

Tokenization analysis for
a low-resource tribal lan-
guage

Santhali (Ol-Chiki) Character-, word-, and subword-
level tokenization; spaCy-based
models

Empirical evaluation on Ol-Chiki
paragraphs

spaCy outperformed alternatives;
highlighted script-specific proper-
ties

(Pattnayak et al.,
2025)

Impact of tokenization on
zero-shot NER

Assamese, Bengali,
Marathi, Odia; Santali,
Manipuri, Sindhi

BPE vs. SentencePiece vs. Char-
acter tokenization; IndicBERT
evaluation

Intrinsic (OOV, morphology) vs. ex-
trinsic (NER) analysis

SentencePiece consistently out-
performed BPE in zero-shot NER

(Kumar et al., 2024c) Indic multilingual LLM
data preparation and tok-
enizer design

11 Indic languages Large-scale filtering and dedu-
plication; multilingual tokenizer
training

Petabyte-scale corpus; custom Indic
tokenizer for 3B/7B models

Better token-to-word ratio than
OpenAI Tiktoken

(Rana et al., 2025) Efficient tokenizer for
multilingual Indic LLMs

22 Indic languages +
English

Subword + multiword tok-
enization; language-specific
pre-tokenization

IndicSuperTokenizer; extensive ab-
lation studies

39.5% fertility improvement over
LLaMA4; 44% higher throughput

(Arora, 2020) Indic NLP toolkit with
tokenization and embed-
dings

13 Indic languages +
English

Data augmentation; pretrained
language models

iNLTK library; pretrained models
for 13 languages

Achieved >95% of SOTA using
<10% data

(Shahriar and Bar-
bosa, 2024)

Tokenization for morpho-
logically rich languages

Bengali, Hindi WordPiece vs. Unigram vs. Char-
acter BERT models

Four pretrained BERT variants Unigram and character tokenizers
outperformed WordPiece

(Saurav et al., 2020) Pretrained word embed-
dings for Indian lan-
guages

14 Indic languages Contextual (BERT, ELMo) and
non-contextual embeddings;
cross-lingual training

436 pretrained models across 8 ap-
proaches

Contextual embeddings improved
performance but were resource-
intensive

(Akhtar et al., 2017) Word similarity evalua-
tion datasets

Urdu, Telugu, Marathi,
Punjabi, Tamil, Gu-
jarati

Manual translation and annota-
tion; baseline evaluation

Monolingual word similarity bench-
marks

Enabled standardized evaluation
of word representations

(Gupta et al., 2022a) Punctuation restoration
and inverse text normal-
ization

11 Indic languages IndicBERT-based punctuation;
WFST-based ITN

Public indic-punct toolkit Improved readability and down-
stream ASR-based NLP tasks

(Krishnan et al.,
2025)

Sanskrit dataset enrich-
ment for morphology

Sanskrit Integration of SH Segmenter and
Sam. sādhanı̄ tools

Morphologically enriched DCS cor-
pus

Improved performance of San-
skrit segmenters

(Baxi and Bhatt,
2022)

Gujarati morphological
dataset creation

Gujarati Unimorph-based annotation; suf-
fix analysis

GujMORPH dataset (16,527 forms) First benchmark for Gujarati mor-
phology

(Srirampur et al.,
2014)

Statistical morphological
analyzer

Hindi, Urdu, Telugu,
Tamil

Feature-rich ML-based SMA++ Indic/Dravidian-specific feature en-
gineering

Outperformed Morfette and ear-
lier SMA models

(Baxi and Bhatt,
2025)

Neural morphological
analysis without rules

Gujarati Bi-LSTM with alternate label rep-
resentations

Gold morphological dataset Improved accuracy without ex-
plicit suffix rules

(Premjith et al.,
2018)

Neural sandhi splitting
and morphology

Malayalam RNN, LSTM, GRU architectures Automatic morpheme segmentation
systems

GRU achieved best accuracy
(98.16%)

(Rajasekar and
Geetha, 2021)

Comparison of morpho-
logical analyzers

Tamil (medical do-
main)

Rule-based, paradigm-based, and
n-gram analyzers

Domain-specific evaluation corpus Paradigm-based Tacola achieved
best results

(Singh et al., 2021) Morphology-aware senti-
ment analysis

Punjabi Morphological normalization +
DNN classifier

Farmer-suicide dataset Achieved 90.29% sentiment accu-
racy

(Krishna et al., 2017) Standardized Sanskrit
word segmentation

Sanskrit Formal objective definition; can-
didate generation

115k sentence benchmark dataset Resolved inconsistencies in prior
evaluations

(Sarveswaran et al.,
2018)

Tamil morphological ana-
lyzer and generator

Tamil FST using FOMA; LFG-based
modeling

ThamizhiFST system Achieved F-measure of 0.97 for
verbs

(Dasari et al., 2023) Transformer-based mor-
phology for low-resource
language

Telugu mBERT, XLM-R, IndicBERT vs.
monolingual BERT-Te

10k annotated sentences; monolin-
gual BERT-Te

Monolingual model outperformed
multilingual ones

(Singh et al., 2016a) Multiword expression an-
notation

Hindi, Marathi Corpus extraction + human anno-
tation

Gold MWE datasets Standard evaluation resource for
MWEs

(Prathibha and
Padma, 2013)

Hybrid morphological an-
alyzer for MT

Kannada Suffix stripping + rule-based +
paradigm-based

Evaluation on Kannada Rathna
Kosha

Effective MT-oriented morpho-
logical analysis

Table 1: Summary of tokenization, normalization, and morphological analysis resources for Indian languages.
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Figure 4: Language-wise distribution of datasets and studies focusing on POS-Tagging across Indian languages.

Figure 5: Language-wise distribution of datasets and studies focusing on Named Entity Recognition across Indian
languages.
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Figure 6: Language-wise distribution of datasets and studies focusing on Sentiment and Emotion Analysis across
Indian languages.

Figure 7: Language-wise distribution of datasets and studies focusing on Hate Speech and Toxicity Detection across
Indian languages.
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Figure 8: Language-wise distribution of datasets and studies focusing on Topic Classification across Indian
languages.

Figure 9: Language-wise distribution of datasets and studies focusing on Natural Language Understanding across
Indian languages.
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Figure 10: Language-wise distribution of datasets and studies focusing on Summarization across Indian languages.

Figure 11: Language-wise distribution of datasets and studies focusing on Machine Translation across Indian
languages.
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Figure 12: Language-wise distribution of datasets and studies focusing on Question Answering across Indian
languages.

Figure 13: Language-wise distribution of datasets and studies focusing on Information Retrieval across Indian
languages.
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Figure 14: Language-wise distribution of datasets and studies focusing on Dialogue Systems across Indian languages.

Figure 15: Language-wise distribution of datasets and studies focusing on Speech Processing Systems across Indian
languages.
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Figure 16: Language-wise distribution of datasets and studies focusing on Multimodal Language Understanding
across Indian languages.

Figure 17: Language-wise distribution of datasets and studies focusing on Misinformation and Fact Checking across
Indian languages.
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Figure 18: Language-wise distribution of datasets and studies focusing on Cultural Knowledge and Understanding
across Indian languages.

Figure 19: Language-wise distribution of datasets and studies focusing on Emerging Topics such as Bias/Fairness,
Code-mixing, Style Transfer, Domain-specific Reasoning across Indian languages.

12047



Focus & Objective Languages Covered Methodologies & Algorithms Key Resources / Contributions Key Findings
Development of a
trigram HMM-based
POS tagger (Sarkar
and Gayen, 2013)

Bengali, Hindi, Marathi, Tel-
ugu

Second-order Hidden Markov
Model (HMM); prefix, suffix, and
word-type analysis for unknown
words

Implemented a trigram POS tagger
from scratch

Portable across languages by replac-
ing training data; performed com-
parably to or better than a bigram
baseline

Deep learning POS tag-
ging for a South Indian
language (Rajani Shree
and Shambhavi, 2022)

Kannada Deep Neural Network combining
word embeddings, RNN, and LSTM

TDIL dataset (10K annotated sen-
tences / 190K words); BIS tagset (27
tags)

Achieved 81% average accuracy on
an unseen dataset

POS tagging for ex-
tremely low-resource
languages (Kumar
et al., 2024e)

Angika, Magahi, Bhojpuri,
Hindi

Fine-tuning multilingual PLMs;
zero-shot evaluation; proposed
“look-back fix” for tokenization

First POS evaluation dataset for
Angika; parallel dataset for four lan-
guages

Pretrained tokenizers underperform
in zero-shot; look-back fix improved
F1 by up to 8% on Angika

Statistical and deep
learning approaches
for POS tagging (Dalai
et al., 2023)

Odia CRF; CNN; Bi-LSTM with charac-
ter sequence extraction

Mapped BIS tagset to Universal De-
pendencies (UD) tagset

Bi-LSTM with character features
and pretrained embeddings achieved
state-of-the-art results

Unsupervised POS tag-
ging using deep learn-
ing (Srivastava et al.,
2018)

Sanskrit Vector-space representations; au-
toencoder for dimensionality reduc-
tion; Bi-LSTM autoencoder for clus-
tering

Untagged Sanskrit corpus (JNU)
for training; tagged corpus (115K
words) for testing

Identified compressed representa-
tion dimensions yielding best clus-
tering performance

CRF-based POS tag-
ging for a low-resource
language (Warjri et al.,
2021)

Khasi Conditional Random Field (CRF) Built Khasi corpus of ∼71K tokens;
designed a dedicated tagset

Achieved 92.12% accuracy and 0.91
F1-score on test data

Comparative study of
sequential taggers (Ku-
mar et al., 2012)

Magahi SVM (SVMTool), HMM (TnT),
Maximum Entropy (MxPost),
Memory-Based (MBT)

Dataset of ∼50K training and ∼13K
testing words using BIS tagset (33
tags)

Maximum Entropy tagger per-
formed best after tuning; all models
underperformed compared to
English

Character-level deep
learning models for
POS tagging (Phukan
et al., 2024)

Assamese Character-level LSTM and Bi-
LSTM

Corpus of 60K words using LDCIL
Assamese tagset

Character-level Bi-LSTM (93.36%)
outperformed LSTM (92.80%)

POS tagging and
chunking with pre-
trained transformers
(Dalai et al., 2024)

Odia RNN, CNN, Transformer-based
models; word, character, and sub-
word representations

Manually annotated Odia chunking
dataset; custom chunking tagset

Transformer-based models achieved
superior accuracy and robustness

Cross-language POS
tagging using resource-
rich languages (Reddy
and Sharoff, 2011)

Kannada Cross-lingual tagging; morphologi-
cal analysis and lemmatization

Large Kannada corpora and morpho-
logical analyzer

Cross-language taggers matched
monolingual accuracy and were
faster than existing tools

Theoretical and techni-
cal analysis of POS tag-
ging (Dash, 2013)

Bengali Rule-based schema design; hierar-
chical tag assignment modalities

Analysis based on Bengali written
text corpus

Addressed theoretical challenges in
lexico-semantic and grammatical
function identification

Web-based corpus cre-
ation and POS tagging
(Ekbal and Bandyopad-
hyay, 2008)

Bengali, Hindi, Telugu HMM and SVM Bengali news corpus (34M word-
forms); lexicon of 128K entries

SVM outperformed HMM across all
languages (Bengali SVM accuracy:
91.23%)

Unified parsing strat-
egy with integrated
POS tagging (Tandon
and Sharma, 2017)

Bengali, Marathi, Kannada,
Telugu, Malayalam

Non-linear neural networks; mono-
lingual distributed embeddings; suf-
fix/postposition features

Built POS taggers and chunkers;
first parsers for Marathi, Kannada,
Malayalam

Embeddings captured morphologi-
cal features (gender, number, per-
son) without explicit analyzers

Table 2: Summary of Part-of-Speech (POS) tagging approaches for Indian languages, covering statistical, neural,
cross-lingual, and low-resource settings.
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Work & Focus Languages Methodologies Key Resources / Contributions
(Bahad et al., 2024): Transfer learning
for adapting NER to Indian languages

Hindi, Odia, Telugu,
Urdu

Fine-tuning pretrained transformers;
cross-lingual transfer learning

Annotated corpora of ∼40K sentences
across 4 languages; multilingual fine-
tuned NER model

(Murthy et al., 2022): Large-scale
standard-compliant Hindi NER dataset
creation

Hindi Sequence labeling with multiple lan-
guage models for benchmarking

HiNER: 109,146 sentences, 2.2M to-
kens, 11 entity tags

(Mhaske et al., 2023): Multilingual
Indic NER dataset via projection

11 Indic languages Projection from English using
Samanantar; IndicBERT fine-tuning

Naamapadam: >400K sentences,
>100K entities; IndicNER model

(Sharma et al., 2022): MuRIL-based
Hindi NER modeling

Hindi MuRIL representations with CRF;
layer-wise fine-tuning analysis

Hindi NER system trained on ICON
2013 dataset

(Mundotiya et al., 2023): NER for
low-resource Purvanchal languages

Bhojpuri, Maithili, Mag-
ahi

LSTM–CNN–CRF; CRF baselines Annotated corpora (228K/157K/56K
tokens); 22 entity tags

(Malmasi et al., 2022): Complex mul-
tilingual NER in low-context settings

Multilingual (incl. Hindi,
Bengali)

XLM-RoBERTa; gazetteer-augmented
GEMNET

AnonData: 26M-token dataset across
Wiki, queries, and short texts

(Sujoy et al., 2023): Reducing annota-
tion cost for Sanskrit NER

Sanskrit Heuristic pre-annotation using translit-
eration and gazetteers

Pre-annotated corpus from Srimad-
Bhagavatam

(Sharma et al., 2020): Efficient deep
neural architecture for Hindi NER

Hindi CNN + BiLSTM + CRF; word and
character embeddings

Lightweight DNN architecture for
resource-scarce Hindi

(Goyal et al., 2021): Embedding-
enhanced NER without heavy feature
engineering

Hindi, Punjabi Bi-GRU + CNN; Enhanced Word Em-
beddings (FastText + linguistic cues)

Punjabi NER dataset; Hindi evaluation
on IJCNLP-08 NERSSEAL

(Mohan et al., 2023): Multilingual
BERT fine-tuning for Indian NER

Tamil, Malayalam, Ben-
gali, Marathi

Multilingual BERT fine-tuning NER benchmarks built on WikiAnn

(Litake et al., 2022): Gold-standard
Marathi NER benchmark

Marathi CNN, LSTM, mBERT, XLM-R, In-
dicBERT, MahaBERT

L3Cube-MahaNER: First large-scale
Marathi gold dataset

(Haque et al., 2023): Balanced Bangla
NER with diverse entity types

Bangla BiLSTM + fastText; sentence trans-
formers; IndicBERT

B-NER: 22,144 sentences, 8 entity
types

(Pathak et al., 2022): Assamese NER
dataset and baselines

Assamese BiLSTM-CRF; FastText, BERT, XLM-
R, MuRIL, FLAIR

AsNER: ∼99K tokens from speeches
and plays

(Dahanayaka and Weerasinghe, 2014):
Early data-driven Sinhala NER study

Sinhala CRF; Maximum Entropy First NER resources and baselines for
Sinhala

(Singh et al., 2023c): Deep learning-
based Punjabi NER

Punjabi (Gurmukhi) spaCy-based neural NER; Doccano an-
notation

15K-sentence annotated benchmark
corpus

Table 3: Representative Named Entity Recognition (NER) resources and modeling efforts across Indian and neigh-
boring languages, covering dataset creation, low-resource settings, and multilingual transformer-based approaches.
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Paper Focus & Objective Languages Covered Methodologies & Algo-
rithms

Key Resources / Contributions

(Kumar et al.,
2024f)

Sentiment dataset creation
for low-resource languages
via MT

22 Indian languages Machine Translation (Google
Translate) of Sentiment140

IndiSentiment140 multilingual
sentiment dataset

(Chakravarthi et al.,
2020)

Sentiment analysis for code-
mixed social media

Malayalam–English Manual annotation; super-
vised vs. unsupervised com-
parison

Gold-standard Malayalam–
English code-mixed corpus

(Phani et al., 2016) Tweet sentiment analysis
with simple features

Bengali, Hindi, Tamil Language-independent fea-
tures

Used SAIL shared-task dataset

(Patra et al., 2015) Overview of Twitter senti-
ment shared task

Bengali, Hindi, Tamil Constrained and uncon-
strained shared-task systems

SAIL Tweets Dataset

(Kumar and Albu-
querque, 2021)

Zero-shot transfer learning
for sentiment analysis

Hindi (from English) XLM-RoBERTa; zero-shot
transfer

IITP-Movie and IITP-Product
datasets

(Chakravarthi et al.,
2022)

Sentiment and offensive lan-
guage detection

Tamil-Eng, Kannada-Eng,
Malayalam-Eng

ML and DL baselines DravidianCodeMix: ∼60K
YouTube comments

(Kannadaguli,
2021)

Sentiment analysis for code-
diverse text

Kannada–English Supervised ML/DL models First Kannada–English code-
mixed corpus

(Kulkarni et al.,
2021)

Tweet-based sentiment
dataset creation

Marathi CNN, LSTM, ULMFiT,
BERT

L3CubeMahaSent: ∼16K tweets

(Akhtar et al., 2016) Aspect-based sentiment re-
source creation

Hindi CRF (aspects), SVM (senti-
ment)

Hindi product review ABSA
dataset

(Regatte et al.,
2020)

ABSA resource creation Telugu Deep learning baselines Telugu ABSA annotated dataset

(Gupta et al.,
2021b)

Integrated CNN-based
tweet sentiment analysis

Hindi NB, SVM, DT, LR, CNN-
RNN-LSTM

23,767 tweets + sentiment lexicon

(Sahu et al., 2016) Movie-review sentiment
analysis

Odia NB, LR, SVM Odia movie review dataset

(Ekbal et al., 2022) Multi-domain sentiment
analysis

Hindi Deep learning baselines HindiMD multi-domain corpus

(Kumar et al.,
2023a)

Zero-shot sentiment analy-
sis for ancient languages

Sanskrit CLSA, MT Transformers,
GAN, BiLSTM

New Sanskrit sentiment corpus

(Patra et al., 2018) Code-mixed sentiment
shared task overview

Hindi–English, Bengali–
English

Shared-task evaluation Code-mixed SAIL datasets

(Shalini et al.,
2018)

Sentiment analysis of social
media and reviews

Bengali–English, Telugu CNN models SAIL ICON dataset; Telugu re-
views

(Naidu et al., 2017) Lexicon-based sentiment
analysis

Telugu Telugu SentiWordNet Telugu news sentence dataset

(Chandra and
Kulkarni, 2022)

Sentiment analysis of trans-
lated texts

Sanskrit, English BERT-based models Bhagavad Gita translation corpus

(Raihan et al.,
2023)

Trilingual code-mixed sen-
timent analysis

Bangla–English–Hindi Zero-shot GPT-3.5 vs Trans-
formers

SentMix-3L dataset

(Singh et al.,
2022b)

Multi-label emotion recog-
nition

Hindi Wizard-of-Oz; contextual
models

EmoInHindi dialogue dataset

(Sasidhar et al.,
2020)

Emotion detection in
Hinglish

Hindi–English CNN-BiLSTM with bilingual
features

12K code-mixed emotion samples

(Chakravarthi et al.,
2021)

Multimodal sentiment anal-
ysis

Tamil, Malayalam Manual video-text annotation DravidianMultimodality dataset

(Chaudhari et al.,
2023)

Emotion-aware multimodal
sentiment analysis

Marathi Attention-based multimodal
learning

MahaEmoSen dataset

(Pal and Karn,
2020)

Emotion analysis in litera-
ture

Bengali ML and DL baselines Anubhuti short-story corpus

(Kumar et al.,
2019b)

Emotion corpus for stories Hindi Baseline classifiers BHAAV dataset

(Saini and Kaur,
2020)

Emotion detection from po-
etry (Navrasa)

Punjabi NB, SVM Kāvi poetry corpus

(Koolagudi et al.,
2009)

Speech emotion database
creation

Telugu (Speech) Prosodic and spectral analysis IITKGP-SESC corpus

(Koolagudi et al.,
2011)

Hindi speech emotion cor-
pus

Hindi (Speech) MFCC, pitch, energy features IITKGP-SEHSC corpus

(Poorna et al.,
2018)

Speech emotion recognition South Indian languages KNN, SVM, NN with feature
weighting

Multi-language speech emotion
dataset

(Dhar et al., 2025) Emotion recognition from
song lyrics

Hindi TF-IDF, Doc2Vec; ML classi-
fiers

Navrasa-based lyrics dataset

Table 4: Summary of sentiment and emotion analysis resources for Indian languages.
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Paper (Citation) Focus & Objective Languages Covered Methodologies & Algorithms Key Resources / Contributions
(Chakravarthi, 2020) Hope speech detection empha-

sizing encouraging and inclu-
sive content

English, Tamil, Malay-
alam

Manual annotation; Inter-
annotator agreement (Krippen-
dorff’s α); Baseline classification

HopeEDI dataset with 59K+ annotated
YouTube comments

(Gupta et al., 2022c) Audio-based abusive content
detection to avoid ASR latency
issues

Hindi, Bengali, Punjabi,
Haryanvi, Kannada,
Odia, Bhojpuri, Gu-
jarati, Tamil, Marathi

Monolingual and cross-lingual
zero-shot learning on speech data

ADIMA dataset: 11,775 audio sam-
ples (65 hours)

(Sharma et al.,
2024a)

Target-based hate speech de-
tection

Hindi Transformer-based deep learning
models

TABHATE: Hindi dataset an-
notated for targets (individ-
ual/group/community)

(Bohra et al., 2018) Hate speech detection in code-
mixed tweets

Hindi–English (Code-
mixed)

Supervised models using
character-, word-, and lexicon-
level features

Annotated Twitter dataset with word-
level language tags

(Sahoo et al., 2024b) Counter-narrative generation
against hate speech

Hindi, Indian English Human-in-the-loop auto-
regressive generation with
correction cycles

IndicCONAN dataset with 2.5K+ CN
examples per language

(Biradar et al., 2021) Translation/transliteration-
based hate speech identifica-
tion

Hinglish IndicNLP transliteration; mBERT
features; TIF-DNN

Transformer-based interpretation
framework for code-mixed data

(Gupta et al., 2025b) Caste-based hate speech detec-
tion

Hindi Hybrid expert + LLM annotation;
MuRIL benchmarking

First curated Hindi caste-hate dataset

(Ghosh et al., 2023) Low-resource hate speech de-
tection

Assamese Fine-tuning mBERT and
BanglaBERT

4,000-sentence annotated Assamese
dataset

(Romim et al., 2021) Bengali hate speech dataset
and baselines

Bengali Crowdsourcing; SVM; Word2Vec;
FastText

30K annotated social media comments

(Sharma et al.,
2025a)

Hope speech detection using
ensemble learning

English, Kannada,
Malayalam, Tamil

LSTM + mBERT + XLM-R en-
semble

Robust ensemble framework for low-
resource hope speech

(Gupta et al., 2022b) Large-scale abusive comment
detection

Hindi, Bengali, Tamil,
Telugu, Kannada,
Malayalam

AbuseXLMR pretraining; few-
shot and cross-lingual evaluation

MACD dataset with 150K ShareChat
comments

(Anilkumar et al.,
2024)

Multimodal hate speech detec-
tion

Malayalam, Tamil, Tel-
ugu

Mel-spectrograms + LaBSE em-
beddings + 1D-CNN

DravLangGuard multimodal dataset

(Sreelakshmi et al.,
2024)

Cost-sensitive learning for
code-mixed hate detection

Kannada–English,
Malayalam–English,
Tamil–English

MuRIL/LaBSE embeddings +
SVM; cost-sensitive weights

Extended HASOC test sets for
CodeMix

(Gupta et al., 2021a) Hinglish hate speech classifi-
cation

Hinglish Character embeddings + GRU +
attention

Standalone Hinglish hate speech clas-
sifier

(Singh and Thakur,
2024)

Privacy-preserving multilin-
gual hate detection

14 Indian languages +
English

Federated learning with continu-
ous adaptation

MultiFED decentralized framework

(Ghosal and Jain,
2023)

Unsupervised hate speech de-
tection

Hindi, Bengali Emotion-aware semantic co-
occurrence; geometric median

HateCircle unsupervised framework

(Khanduja et al.,
2024)

Telugu hate speech corpus cre-
ation

Telugu Fine-tuning IndicBERT, XLM-R,
DistilBERT

Annotated Telugu Twitter corpus

(Jafri et al., 2024) Election-specific hate speech
analysis

Hindi Ensemble learning; topic model-
ing; oversampling

CHUNAV election-domain hate
dataset

(Kapil et al., 2023) Hierarchical hate speech detec-
tion

Hindi Multi-task learning with trans-
formers

HHSD multi-layer annotated dataset

(Narayan et al.,
2023)

Model comparison across
Indo-Aryan languages

Bengali, Assamese,
Bodo, Sinhala, Gujarati

LSTM vs. Transformer bench-
marking

HASOC 2023 multi-language evalua-
tion

(Velankar et al.,
2022)

Large-scale Marathi hate
dataset

Marathi CNN, LSTM, MahaBERT, In-
dicBERT

L3Cube-MahaHate dataset (>25K
tweets)

(Roy et al., 2022) Ensemble learning for code-
mixed toxicity

Malayalam–English,
Tamil–English

Weighted transformer ensembles Dravidian code-mixed hate framework

(Aloiso, 2024) Lightweight LLM adaptation
for toxicity

Bodo Zero-shot transfer; LoRA;
adapters; noise injection

Low-resource LLM adaptation strat-
egy

(Beniwal et al., 2025) Unified toxicity detection
across Indic scripts

Hindi, Telugu, Marathi,
Urdu, Punjabi, Tamil

Large-scale pretraining framework UnityAI-Guard dataset (567K sam-
ples)

(Jhaveri et al., 2022) Multilingual code-mixed toxi-
city detection

14 Indian languages XLM-R + MuRIL ensemble;
transliteration

Top IIIT-D system for abusive com-
ment challenge

(Maity et al., 2024) Video-based multimodal toxi-
city detection

Hindi–English Multimodal multitask learning
(video + text)

ToxVidLM dataset with annotated
videos

(Das et al., 2022b) Bootstrapping and robustness
analysis

8 Indian languages +
English

Interlingual transfer; adversarial
testing

Open datasets, models, and analysis
tools

Table 5: Overview of Hate Speech and Toxicity Detection Resources for Indian Languages
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Paper Focus & Objective Languages Covered Methodologies & Algo-
rithms

Key Resources / Contribu-
tions

Key Findings

(Mirashi et al.,
2023)

Dataset creation for lan-
guage modeling and
downstream tasks such
as topic modeling and
conversation synthesis.

Hindi, Bengali,
Marathi, Telugu,
Tamil, Urdu, Odia,
Sindhi, Nepali, As-
samese.

Data sourced from Open-
Subtitles.org; preprocessing
to remove tags and times-
tamps; JSONL storage.

IndicDialogue dataset with
7,750 SRT files, ∼6.85M
dialogues, and ∼42.18M
words.

Addresses low representa-
tion of Indic languages and
supports pre-training and
downstream tasks.

(Deyar et al., 2025) Benchmarking news
snippet classification in
a low-resource setting.

Kashmiri. English-to-Kashmiri trans-
lation; manual refinement;
fine-tuning ParsBERT and
LLMs.

15,036 manually labeled
Kashmiri news snippets
across 10 domains.

ParsBERT achieves F1 =
0.98; first manually labeled
Kashmiri news corpus.

(Dutta et al., 2022) Fine-grained identifica-
tion of factual claims in
social media.

English, Bengali,
Hindi, code-mixed.

Token-level annotation of
tweets.

Multilingual fact-checking
dataset for Indian Twitter.

Highlights challenges of
multilingual and code-
mixed fact-checking.

(Suryawanshi et al.,
2020)

Classification of memes
as troll or non-troll.

Tamil. Image-based meme classifi-
cation.

TamilMemes annotated
dataset.

Image-only approaches are
insufficient for troll detec-
tion.

(Kunchukuttan
et al., 2020)

Creation of large
monolingual corpora
and word embeddings.

10 Indic languages in-
cluding Hindi, Ben-
gali, Tamil, Telugu.

Training word embeddings;
evaluation via news classifi-
cation.

IndicNLP corpus with 2.7B
words and pretrained em-
beddings.

Indic embeddings outper-
form publicly available al-
ternatives.

(Kanumolu et al.,
2024)

Relevance-based Tel-
ugu news headline
classification and
generation.

Telugu. Human annotation; fine-
tuning headline generation
models.

TeClass dataset with 78,534
annotations.

Relevant-pair fine-tuning
improves ROUGE-L by ∼5
points.

(Aggarwal et al.,
2021)

Zero-shot text classifi-
cation exploiting lexical
similarity.

Multiple Indic lan-
guages.

Multilingual zero-shot clas-
sification leveraging vocab-
ulary overlap.

Unified multilingual classi-
fication framework.

Language relatedness im-
proves zero-shot perfor-
mance.

(Ramraj et al.,
2020)

Topic-wise classifica-
tion of news articles.

Tamil. CNN with pretrained
Word2Vec vs SVM/NB
with TF-IDF.

Tamil news classification
dataset.

CNN models outperform
traditional classifiers.

(Dalal et al., 2023) Multilingual and code-
mixed topic modeling
and LID.

English, Hindi, Ben-
gali, Marathi, Telugu.

Twitter data collection;
topic and language annota-
tion.

MMT dataset with 1.7M
tweets.

Existing NLP tools struggle
with linguistic diversity.

Table 6: Representative topic classification and document categorization resources for Indian settings.
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Paper Focus & Objective Languages Covered Methodologies & Algorithms Key Resources / Contributions
(Bhargava et al.,
2017)

Paraphrase Detection Hindi, English, Malay-
alam, Tamil, Punjabi

CNN with word embeddings,
CNN+WordNet, RNN (LSTM, Bi-
LSTM)

Early deep learning approaches for
paraphrase identification

(Singh et al., 2020) Paraphrase Corpus
Creation

Hindi, Tamil, Malay-
alam, Punjabi

Manual annotation with two-stage
linguistic verification

DPIL: First public paraphrase cor-
pus for these languages

(Jadhav et al., 2025) Paraphrase Detection Marathi Transformer-based BERT models L3Cube-MahaParaphrase: 8K anno-
tated sentence pairs

(Sethi et al., 2016) Paraphrase Generation Hindi (title), English (ab-
stract)

Rule-based syntactic transforma-
tions, synonym/antonym replace-
ment

Algorithm for structure-preserving
paraphrase generation

(Anagha et al., 2023) Paraphrase Generation
& Detection

Kannada Deep learning-based framework Simplification-oriented paraphrase
framework for low-resource set-
tings

(Gupta et al., 2025c) Paraphrase Generation Kannada RTT, Seq2Seq NMT, T5-based
model

KnParaphraser model and KanPara
(100K sentence corpus)

(Siripragada et al.,
2020)

Parallel Corpora Col-
lection

10 Indic + English Web mining, DNN-based sentence
alignment

Large multilingual sentence-aligned
corpora

(Akil et al., 2022) Paraphrase Dataset Bangla Synthetic data generation with fil-
tering pipeline

BanglaParaphrase dataset

(Rohith et al., 2022) Paraphrase Detection Telugu Siamese networks, iNLTK embed-
dings, LSTM/Bi-LSTM

Telugu paraphrase dataset from sim-
ple sentences

(Singh and Josan,
2021)

Paraphrase Generation
& Evaluation

Punjabi Transformer encoder improve-
ments, Seq2Seq with attention

Punjabi paraphrase model evaluated
on news and Quora data

(Praveena et al.,
2017)

Paraphrase Identifica-
tion

Malayalam Recursive Autoencoders, chunk-
ing, dynamic pooling

Comparative study of Word2Vec vs
GloVe on DPIL

(Das and Das, 2018) Unsupervised Para-
phrase Discovery

Monolingual (general) String edit distance, heuristic clus-
tering

Analysis of unsupervised para-
phrase mining

(Bhole and Patil,
2018)

Paraphrase Detection Hindi, Marathi SVM with lexical similarity fea-
tures

Binary paraphrase classification
framework

(Saha et al., 2024) Paraphrase Detection Bangla Fine-tuned BanglaBERT, mBERT,
GPT-3.5 (ZS/FS)

BnPC: 8,787 human-annotated sen-
tence pairs

(Dhingra and Joshi,
2022)

Compound Segmenta-
tion

Sanskrit Rule-based Paninian grammar
rules

Compound type identification sys-
tem

(Singh and Josan,
2020)

Paraphrase Detection Punjabi Deep vector-mapping networks Punjabi adaptation of Quora Ques-
tion Pairs

(Aggarwal et al.,
2022)

Natural Language In-
ference

11 Indic languages MT-based XNLI transfer, LM fine-
tuning

IndicXNLI benchmark

(Khanuja et al.,
2020)

Code-mixed NLI Hindi–English Crowdsourced hypotheses from
movie premises

Code-mixed NLI dataset

(Ahuja et al., 2023) GenAI Benchmarking 70 languages GPT-3.5/4 vs non-autoregressive
models

MEGA multilingual benchmark

(Bhattacharjee et al.,
2022)

LM Pretraining Bangla BERT pretraining on crawled cor-
pora

BanglaBERT, BLUB benchmark

(Kudugunta et al.,
2023)

MT & Large-scale
Data

419 languages CommonCrawl filtering, Trans-
former MT

MADLAD-400 (3T tokens), 10.7B
MT model

(Haq et al., 2024) Neural IR 11 Indic languages MT-based data creation, ColBERT
training

IndicIRSuite, Indic-MARCO

(Agarwal et al.,
2022)

Bilingual Tabular NLI English + 11 Indic Translate-train/test on InfoTabS EI-InfoTabS dataset

(Anuranjana et al.,
2019)

Reading Comprehen-
sion

Hindi Manual grade-wise passage cura-
tion

HindiRC dataset

(Verma et al., 2025) Multi-task NLU
Benchmark

10 Indic + English Evaluation of 42 LLMs across do-
mains

MILU benchmark

(Pandit et al., 2019) Semantic Similarity Bangla Path-based, Word2Vec, WordNet
augmentation

Annotated Bangla similarity dataset

(Tanksale et al.,
2025)

Headline Identifica-
tion

11 Indic + English Sentence transformers, cosine sim-
ilarity

L3Cube-IndicHeadline-ID

(Kanojia et al., 2020) Cognates & False
Friends

12 Indic languages Dictionary digitization, linked
WordNets

Cognate and false-friend datasets

(Chandrashekar
et al., 2024)

Semantic Textual Sim-
ilarity

Hindi FastText, Siamese Bi-LSTM Manually scored Hindi STS corpus

(Mirashi et al., 2025) Sentence Textual Sim-
ilarity

Marathi SBERT fine-tuning (regression) MahaSTS, MahaSBERT-STS-v2

(Ramesh et al., 2022) Parallel Corpora &
NMT

11 Indic languages Crawling, OCR, multilingual
alignment

Samanantar (49.7M sentence pairs)

(Soni et al., 2021) Word Similarity Hindi Translation of WordSim-353, an-
notation

Hindi Word Similarity dataset

(Yadav et al., 2024) Semantic Proximity Bhojpuri, Maithili Word2Vec, FastText, GloVe,
BERT

20K-sentence corpora per language

Table 7: Representative datasets, benchmarks, and models for paraphrasing, inference, and semantic similarity in
Indian languages.
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Paper Focus & Objective Languages Covered Methodologies & Algo-
rithms

Key Resources / Contribu-
tions

(Datta et al., 2023) Cross-lingual summa-
rization of legal case
judgments

English, Hindi Benchmarked diverse sum-
marization approaches

MILDSum dataset with 3,122
legal case judgments and bilin-
gual summaries

(Kulkarni et al.,
2024)

Abstractive news sum-
marization

Marathi IndicBART fine-tuning MahaSum dataset with 25K
verified news summaries

(Khan et al., 2025d) Review of word embed-
dings in ATS

Hindi Analysis of conventional,
contextual, and multilingual
embeddings

Critical survey highlighting
dataset scarcity

(Jain et al., 2021) Extractive summariza-
tion

Punjabi Three-phase neural network
architecture

Punjabi corpus derived from
ILCI Phase-II

(Kumar et al., 2025b) Comment-sensitive
multimodal summariza-
tion

Hindi, Bengali,
Marathi, Gujarati,
Malayalam, Odia,
Tamil, Telugu, Kan-
nada

LLaMA3, GPT-4, In-
dicBERT, CLIP

COSMMIC dataset with arti-
cles, images, and reader com-
ments

(Pimpalshende et al.,
2024)

Text and audio summa-
rization for education

Indian languages Script- and grammar-aware
NLP pipelines

End-to-end system for text and
voice summarization

(Munaf et al., 2024) Low-resource abstrac-
tive summarization

Urdu Self-attentive transformers
(mBERT, mT5 → urT5)

76.5K Urdu article–summary
pairs

(Phani et al., 2024) Multilingual multi-
modal summarization

9 Indic + English Multilingual attention with
forget gate mechanism

MMSFT framework evaluated
on M3LS

(Jain et al., 2022) Extractive summariza-
tion with evolutionary
algorithms

Hindi Real Coded Genetic Algo-
rithm

Health-domain summarization
corpus

(Sireesha Vakada
et al., 2023)

Survey of summariza-
tion methods

8 Indic + English Comparative analysis of ab-
stractive vs extractive

Comprehensive survey of tech-
niques

(Verma et al., 2023b) Large-scale multimodal
summarization

20+ languages Baseline multilingual trans-
former evaluation

M3LS dataset with 1M+ docu-
ment–image pairs

(Urlana et al., 2022) Human-generated
abstractive summaries

Telugu Crowdsourcing with expert
filtering

High-quality TeSum dataset

(Singh et al., 2024a) Abstractive summariza-
tion benchmark

Hindi Multilingual fine-tuning
and ensemble models

HindiSumm with 570K
text–summary pairs

(Rahul and Pankaj,
2024)

Social media summa-
rization

Malayalam Similarity metrics and DL
models

Social-Sum-Mal dataset

(Sharma et al.,
2024b)

Dialogue summariza-
tion evaluation

Hindi, Marathi, Ben-
gali

mT5-small and IndicBART Comparative dialogue summa-
rization analysis

(Urlana et al., 2023) Cross-lingual headline
summarization

15 Indic + English Fine-tuning, prompting,
translate-then-summarize

PMIndiaSum with 196 lan-
guage pairs

(Raza and Shahzad,
2024)

Abstractive Urdu sum-
marization

Urdu Transformer en-
coder–decoder

Supervised Urdu summariza-
tion dataset

(D’Silva and Sharma,
2019; D’silva and
Sharma, 2022)

Summarization for
Konkani

Konkani FastText embeddings with
MLP

Low-resource Konkani sum-
marization studies

(Mehta et al., 2022) Unsupervised summa-
rization

Gujarati TF-IDF, LSA, LDA, graph-
based methods

Gujarati summarization
dataset

(NithyaKalyani and
Jothilakshmi, 2019)

Speech-based summa-
rization

Tamil Centroid-based algorithms Tamil newspaper summariza-
tion corpus

(Mehnaz et al., 2021) Code-switched dia-
logue summarization

Hindi–English mBART and multi-view
seq2seq

GupShup conversational
dataset

(Madasu et al., 2023) Headline generation 8 Indic languages Evaluation of SOTA base-
lines

Mukhyansh with 3.39M arti-
cle–headline pairs

(Mane et al., 2024) Nation-scale summa-
rization survey

Multiple Indic lan-
guages

Review of existing ap-
proaches

Analysis across 22 languages
and 13 scripts

(Sawant et al., 2024) LLM-based abstractive
summarization

Marathi Fine-tuned mT5 SaralMarathi corpus

(Singh et al., 2025b) Multimodal discussion
summarization

English, Hinglish RCMS multi-stage frame-
work

MMRSUM and HMMRSUM
datasets

(Aralikatte et al.,
2023)

Large-scale headline
generation

28 languages Pretraining and abstractive
evaluation

Varta dataset with 41M head-
line–article pairs

(Singh et al., 2024b) Benchmarking LLM
generation

30+ Indic languages Evaluation of GPT-4,
PaLM2, LLaMA

IndicGenBench for summa-
rization, MT, QA

Table 8: Summary of datasets, benchmarks, and methods for text, multimodal, and multilingual summarization in
Indian languages.
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Paper Focus & Objective Languages Covered Methodologies & Algorithms Key Resources / Contributions
(Baruah et al.,
2021)

Comparative experiments
on Assamese MT (low-
resource).

Assamese, Bangla, Gujarati,
Hindi, Marathi, Odia, Sin-
halese, Urdu

Phrase-based SMT; NMT
(Seq2Seq + Attention, Trans-
former, fine-tuned Transformer)

First baseline MT work involving
Assamese; comparative evaluation

(Choudhary et al.,
2020)

NMT for morphologically
rich languages to overcome
OOV issues.

English–Tamil, English–
Malayalam

Multi-head self-attention; pre-
trained BPE and MultiBPE embed-
dings

Curated and refined parallel cor-
pora

(Sethi et al., 2023) Feasibility of Sanskrit–
Hindi MT (ancient to
modern).

Sanskrit, Hindi SMT (Moses); CNN-based NMT;
encoder–decoder with attention +
GRU

Novel DL model; manually cre-
ated parallel corpus

(Bhattacharjee
et al., 2025)

Enriching parallel corpora
and analyzing domain sen-
sitivity.

English, Telugu, Hindi,
Punjabi, Odia, Kashmiri,
Sindhi, Dogri, Kannada,
Urdu, Gujarati

Fine-tuning IndicTrans2, NLLB,
BhashaVerse

CorIL: 772K bi-text pairs across
government, health, and general
domains

(Jain et al., 2020) Automated Tamil–English
MT system.

Tamil, English Encoder–decoder architectures;
pre-trained embeddings; hyperpa-
rameter tuning

Released high-quality benchmark
corpus

(Jain et al., 2024) Automatic Speech Transla-
tion (AST) for Indian lan-
guages.

13 Indic languages + En-
glish

AST benchmarking; web mining;
synthetic data generation

Bhasaanuvaad: 44.4K hours, 17M
speech segments

(Lalrempuii and
Soni, 2023)

Extremely low-resource
MT using multilingual
techniques.

Mizo, English (+13 Indic
languages)

Multilingual NMT; ensemble de-
coding; transliteration

Multilingual framework for Mizo
MT

(Suman et al.,
2023)

Mitigating low parallel data
availability.

English–Manipuri,
Assamese–English

Task-specific shared-task strate-
gies

IACS-LRILT shared task submis-
sion

(Choudhary et al.,
2018)

NMT for English–Tamil to
address OOV problems.

English, Tamil NMT with BPE-based embed-
dings

MIDAS translator

(Nagaraj et al.,
2021)

Kannada–English MT. Kannada, English Seq2Seq encoder–decoder
(LSTM/RNN); SMT comparison

Kannada–English MT dataset

(Mujadia and
Sharma, 2024)

Translation ecosystem for
36 Indian languages.

36 Indian languages Script normalization; synthetic
data augmentation; domain adap-
tation

BhashaVerse framework (36×36
MT)

(Bisht and Gupta,
2024)

Hyperparameter impact on
low-resource NMT.

Hindi, Kangri Transformer-based supervised and
semi-supervised NMT

Open-source Hindi–Kangri corpus

(Maheshwari
et al., 2024)

Translation for contempo-
rary Sanskrit prose.

English, Sanskrit Fine-tuning multilingual pre-
trained models

Saamayik: 53K sentence pairs

(Haddow and
Kirefu, 2020)

Construction of large-scale
parallel corpora.

13 Indian languages + En-
glish

Automatic sentence alignment PMIndia parallel corpus

(Gala et al., 2023) High-quality MT for all
scheduled languages.

22 scheduled languages Multilingual Transformer (Indic-
Trans2)

BPCC: 230M bitext pairs; n-way
benchmark

(Dixit et al., 2023) Meta-evaluation of MT
evaluation metrics.

Gujarati, Hindi, Marathi,
Malayalam, Tamil

MQM annotation; correlation anal-
ysis

Indic-COMET; MQM dataset

(Bala Das et al.,
2024)

Indic-to-Indic multilingual
MT baselines.

12 languages MNMT; pivot-based MNMT;
transliteration

Samanantar-based models; Flores-
200 evaluation

(Parida et al.,
2019)

Multimodal MT (image +
text).

English, Hindi Image-aware MT with post-
editing

Hindi Visual Genome dataset

(Banerjee et al.,
2023)

Parallel corpus generation
and augmentation.

English, Hindi Mining comparable corpora; IBM
Model-1 alignment

EnIndic: 1.65M sentence pairs

(Chakrawarti et al.,
2022)

Translation of Hindi poetry
and lyrics.

Hindi, English Hybrid MT (rule-based + SMT);
WSD

Poetry-focused MT strategy

(Khanuja et al.,
2021)

Multilingual representa-
tions for Indic languages.

17 Indic languages + En-
glish

BERT-based multilingual pretrain-
ing

MuRIL language model

Table 9: Representative Machine Translation datasets, models, and benchmarks for Indian languages.
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Paper Focus & Objective Languages Covered Methodologies & Algorithms Key Resources / Contributions
(Rahmath K et al.,
2025)

Extractive QA for exact an-
swer span extraction

Malayalam BERT, mBERT, XLM-RoBERTa,
MuRIL

TransQAM dataset (30K QA pairs);
SQuAD-style Malayalam QA system

(Ajawan et al., 2024) Few-shot closed-domain
agricultural QA

Kannada Retriever–Reader pipeline (Haystack
+ DistilBERT)

Krishiq agricultural dataset; Krishiq-
BERT model

(Lewis et al., 2020) Cross-lingual extractive QA
evaluation

EN, ES, DE, AR, HI,
VI, ZH

Cross-lingual QA benchmarking;
MT-based baselines

MLQA benchmark with multi-way
aligned QA instances

(Tomar et al., 2025) Social bias evaluation in
LMs

8 Indic + English Zero-/few-shot evaluation; transla-
tion and verification

BharatBBQ benchmark with 392K
bias instances

(Gupta et al., 2018) Multi-domain multilingual
QA framework

Hindi, English DL-based question classification;
similarity-based ranking

MMQA corpus (5,495 QA pairs) and
framework

(Kumar et al., 2022b) QA for low-resource lan-
guages via contrastive learn-
ing

7 Indic + English mBERT fine-tuning with contrastive
loss

Translation-based augmentation; pub-
lic code release

(Vats et al., 2025) Structured QA with long-
context modeling

Hindi, Marathi State Space Models (SSMs) First application of SSMs to Indic QA

(Amin et al., 2023) Reading-comprehension
QA system

Marathi Fine-tuning MuRIL, MahaBERT, In-
dicBERT

End-to-end Marathi QA system

(Sabane et al., 2023) QA dataset creation for low-
resource languages

Hindi, Marathi SQuAD 2.0 translation with similar-
ity filtering

28K QA pairs per language; released
models

(Vemula et al., 2022) Machine Reading Compre-
hension

Telugu Monolingual and cross-lingual QA
setups

TeQuAD dataset (82K triples)

(Ghatage et al.,
2024)

Bridging QA resource gaps Marathi Robust translation and span align-
ment

MahaSQuAD (118K train); gold veri-
fied set

(Verma et al., 2023a) Semantic-role-based an-
swer retrieval

Hindi, Marathi Kāraka-based (Paninian grammar) re-
trieval

Linguistically grounded QA frame-
work

(Lahoti et al., 2025) Multilingual QA frame-
work

English, Hindi, Marathi Shared–private neural representa-
tions

EHMQuAD dataset; EHMMQA
model

(Mishra et al., 2025) Long-context non-factoid
QA

Hindi, Tamil, Telugu,
Urdu

Context shortening via OIE, corefer-
ence, APS

Explainable long-context QA pipeline

(Parida et al., 2025) Multimodal Visual QA Odia Translated Visual Genome QA; VQA
experiments

OVQA dataset (27K QA, 6K images)

(Chandrasekar et al.,
2022)

Visual Question Answering Hindi, Kannada, Tamil CNN+LSTM vs. attention-based
models

Indic VQA dataset and baselines

(Ravva et al., 2020) Open-domain QA and ques-
tion classification

Telugu SVM, LR, MLP classifiers AVADHAN system with QC dataset

(Das et al., 2022a) Factoid QA improvement Bengali Unsupervised statistics; answer rank-
ing

TDIL + translated SQuAD resources

(Arora et al., 2025) Culturally grounded long-
form QA

25 languages incl.
Hindi

Translation-free native data collec-
tion

CaLMQA dataset (51.7K questions)

(Ranasinghe and
Weerasinghe, 2025)

Low-resource QA adapta-
tion

Sinhala Monolingual, cross-lingual, multilin-
gual DL

SiQuAD dataset (16K QA pairs)

(Pal et al., 2025) Handwritten document
VQA

Multilingual OCR-aware VQA modeling HW-MLVQA dataset (14K images)

(Rahman et al.,
2024)

Assamese Visual QA Assamese Bi-GRU with self-attention TDIUC-AVQA and VQAv2.0-AVQA
datasets

(Mithilesh et al.,
2024)

Grammar learning via KG-
based QA

Tamil Knowledge Graph + template QA Aganittyam system with 63K KG enti-
ties

(Endait et al., 2025) Large-scale extractive QA
benchmark

10 Indic languages Translation preserving linguistic fi-
delity

IndicSQuAD benchmark

(Pal et al., 2024) Table Question Answering Bengali, Hindi Automatic data generation for
TableQA

First large-scale Indic TableQA re-
source

(Singh et al., 2025a) LLM evaluation for context-
grounded QA

11 Indic languages Translate-Test vs. multilingual
LLMs

Indic QA Benchmark

(Rohera et al., 2024) Regional knowledge evalu-
ation of LLMs

20 Indic + English Reference-based + LLM-as-judge L3Cube-IndicQuest (200 QA per lan-
guage)

Table 10: Overview of Question Answering (QA) datasets, systems, and benchmarks for Indic and multilingual
settings.
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Paper Focus & Objective Languages Cov-
ered

Methodologies & Algo-
rithms

Key Resources / Contribu-
tions

Key Findings

(Jagarlamudi and Ku-
maran, 2007)

Cross-Lingual IR
(CLIR): Retrieving
English documents
using Indian language
queries.

Hindi, Tamil,
Telugu, Bengali,
Marathi, English

SMT-based word alignment
for query translation; Lan-
guage Modeling for retrieval.

Participation in CLEF 2007
Adhoc track; Monolingual
and Hindi-to-English runs.

Cross-lingual performance
reached 54.4% of monolin-
gual; post-submission im-
provements raised it to
73.4%.

(Dave and Ma-
jumder, 2025)

Spoken Query CLIR
benchmark for low-
resource settings.

Hindi, Gujarati,
Bengali, Kan-
nada, English

Sparse (BM25), Dense bi-
encoders, Hybrid RRF, LLM-
based pointwise fusion (LPF).

SqCLIRIL benchmark with
spoken queries; human-
translated TREC DL’19/20
queries.

LPF consistently im-
proves nDCG; generative
alignment benefits speech-
centric CLIR.

(Bhattacharya et al.,
2018)

CLIR query transla-
tion using word embed-
dings.

Hindi, Bengali,
Marathi, Gu-
jarati, Tamil,
English

Multilingual word embed-
dings; graph-based clustering
using Louvain algorithm.

Tool and visualizations for
multilingual word commu-
nities.

Multilingual clustering im-
proves query translation
precision; auxiliary lan-
guages help define dense
subclusters.

(Sourabh and Manso-
tra, 2012)

Monolingual IR for
Hindi addressing low
recall.

Hindi Query optimization strategies
handling morphology and
compound words.

Analysis of linguistic chal-
lenges in Hindi IR.

Standard IR systems suf-
fer low recall if used with-
out language-aware opti-
mization.

(Acharya et al.,
2024)

IR benchmarking for
Hindi retrieval models.

Hindi, English Translation and synthetic data
creation from BEIR; multilin-
gual evaluation.

Hindi-BEIR benchmark
with 15 datasets across 8
tasks and released base-
lines.

Identifies domain- and task-
specific limitations of Hindi
retrieval models.

(Jagadeeshan et al.,
2025)

English-to-Sanskrit
CLIR benchmark.

Sanskrit, English Direct Retrieval, Translation-
based, Query Translation;
BM25, mDPR, ColBERT,
GPT-2.

Anveshana benchmark with
3,400 query–document
pairs; adapted summariza-
tion.

Translation-based methods
outperform direct retrieval;
summarization aids QA.

(Gupta et al., 2014) Mixed-Script IR for
native and Romanized
text.

Hindi, other In-
dic languages

Joint deep architectures for
cross-script modeling; princi-
pled query expansion.

Formalization of mixed-
script IR using Bing query
logs.

Joint modeling effectively
handles transliteration and
spelling variation.

(Ramakrishna et al.,
2013)

Monolingual IR for
Telugu using synsets.

Telugu Thesaurus-based synset re-
placement for word mismatch
resolution.

Exploration of Telugu IR
challenges.

Word mismatch remains a
core challenge; monolin-
gual IR harder than CLIR.

(Singh et al., 2022a) Cross-Lingual Fact Ex-
traction (CLFE).

Telugu, Bengali,
Tamil, Gujarati,
Marathi, Hindi,
Kannada, En-
glish

End-to-end generative model-
ing for fact extraction.

Proposed CLFE task and
benchmark.

Achieved overall F1 score
of 77.46 across languages.

(Mukund et al.,
2010)

Information Extraction
infrastructure for Urdu.

Urdu NLP pipeline: segmentation,
POS tagging, morphology,
shallow parsing, NER.

Foundational NLP infras-
tructure for Urdu blogs and
news.

Urdu NLP remains under-
developed; system enables
social behavior analysis.

(Iqbal et al., 2021) IR evaluation and
ranking benchmark for
Urdu.

Urdu Corpus construction; binary
relevance judgments.

CURE test collection with
50 queries and lemmatiza-
tion resources.

Establishes a standard eval-
uation benchmark for Urdu
IR.

(Sankaralingam
et al., 2017)

Ontology-based IR for
Tamil.

Tamil Hierarchical ontologies captur-
ing lexical-semantic relations;
visualization tools.

Ontology-driven intelligent
retrieval framework.

Effectively models seman-
tic relationships for im-
proved retrieval.

(Trivedi et al., 2025) Spatial document
IR/IE for Indic scripts.

Hindi, Bangla,
Odia

IndicCharGrid with 2D char-
acter embeddings; FPN en-
coder–decoder network.

IndicScript document
dataset.

Preserves semantic and spa-
tial layout; outperforms ex-
isting methods.

Table 11: Overview of Information Retrieval research for Indian languages, covering monolingual, cross-lingual,
mixed-script, spoken-query, ontology-based, and spatial document retrieval.
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Paper Focus & Objective Languages Cov-
ered

Methodologies & Algo-
rithms

Key Resources / Contribu-
tions

(Banerjee et al.,
2018)

Goal-oriented conver-
sational systems for
daily activities (e.g.,
booking, shopping).

Hindi, English
(code-mixed)

Data collection from conversa-
tional text sources.

Dataset for code-mixed
goal-oriented dialogues.

(Kanakagiri and Rad-
hakrishnan, 2021)

Automated data
construction for task-
oriented dialogue
(TOD) systems.

Kannada, En-
glish, Tamil

Machine translation for utter-
ance/slot transfer; token-prefix
matching; mBERT-based se-
mantic slot alignment.

Automated TOD dataset
construction pipeline with
curated evaluation set.

(Malviya et al.,
2021)

Dialogue state track-
ing (DST) for restau-
rant search.

Hindi Wizard-of-Oz data collection;
comparison of non-contextual
embeddings vs. BERT-based
contextual DST models.

HDRS: First Hindi
restaurant-search dialogue
corpus (1.4K dialogues).

(Ramaneswaran
et al., 2022)

Task-oriented dialogue
system development
for intent and slot
filling.

Tamil Joint BERT architecture with
XLM-RoBERTa as utterance
encoder.

TamilATIS: TOD dataset
with 4,874 annotated utter-
ances.

(Ambastha and De-
sarkar, 2021)

Dialogue systems for
the public transport do-
main.

Multilingual
(code-mixed In-
dian languages)

Dataset creation and analysis
of code-mixed transport dia-
logues.

mTransDial: Multilingual
transport-domain dialogue
dataset.

(Eisenstein et al.,
2023)

Cross-dialectal analy-
sis of conversational
speech in information-
sharing tasks.

English (Indian,
Nigerian, US di-
alects)

Quantitative cross-dialectal
comparison using prompted
interaction tasks.

MD3 dataset: 20+ hours of
speech and 200K+ tokens.

(Gain et al., 2022) Chat translation and
question answering for
chatbots.

Hindi, English Machine translation; creation
of synthetic and gold parallel
corpora.

Benchmark for English–
Hindi chat and QnA transla-
tion.

(Singh et al., 2023d) Multilingual chatbot
for fixed-response
question answering.

Multiple Indian
languages

Transformer-based QA mod-
els; MuRIL BERT fine-tuning.

Efficient multilingual chat-
bot without runtime MT.

(Badlani et al., 2021) Healthcare chatbot for
disease diagnosis and
user queries.

English, Hindi,
Gujarati

TF-IDF and cosine similarity
for sentence matching.

Multilingual healthcare
chatbot for rural deploy-
ment.

(Singh et al., 2023a) Medical chatbot for
healthcare informa-
tion in vernacular
languages.

Vernacular In-
dian languages

Mixed-methods evaluation us-
ing user feedback and expert
comparison.

Framework for vernacular-
language medical chatbots.

(Agarwal et al.,
2023)

Evaluation of genera-
tive LLMs for regional-
language dialogue.

Odia Critical evaluation of Chat-
GPT and Olive (Odia
instruction-following LLM).

Analysis of conversational
LLM performance for Odia.

(Mehra and Anitha,
2025)

Voice-enabled farming
chatbot for agricultural
assistance.

English, Hindi,
+11 Indian lan-
guages

Dhenu2 (8B LLM) with Sarva-
mAI speech APIs.

Multilingual voice-based
agricultural chatbot
pipeline.

(Sarma and Pathak,
2023)

Educational chatbot for
user query resolution.

Assamese Assamese NLP with feedfor-
ward neural network-based re-
trieval.

Shiksha Mitra: Closed-
domain Assamese educa-
tional chatbot.

(Thara et al., 2024) COVID-19 informa-
tion retrieval chatbot.

19 Indian lan-
guages

Google Translate API with IR
methods (TF-IDF, SIF, Best
Match).

MILIC-19: Multilingual In-
dian COVID-19 chatbot.

(Anand et al., 2023) Hybrid chatbot to sup-
port rural women self-
help groups.

Multilingual Comparative hybrid chatbot
design.

Chatbot framework for
women empowerment
initiatives.

(Mohiuddin et al.,
2023)

Transliteration-based
customer service
chatbot.

Urdu, English
(transliterated)

Rasa framework for intent and
entity recognition.

Ubot: Domain-specific
chatbot with 750 annotated
utterances.

(Kumar et al., 2024a) Personality detection
from conversational
data.

Hindi GRU-based neural model with
BioWordVec embeddings.

Shakhsiyat dataset from
Hindi TV-series dialogues.

Table 12: Representative dialogue system datasets, models, and applications for Indian languages.

12058



Paper Focus & Objective Languages Covered Methodologies & Algorithms Key Resources / Contributions
IndicSUPERB (Javed
et al., 2023)

Benchmarking Speech
Language Understanding
(SLU)

Indic languages Extension of SUPERB; self-
supervised speech models (wav2vec
2.0)

IndicSUPERB benchmark; Kathbath
dataset

IndicVoices (Javed
et al., 2024a)

Inclusive multilingual natu-
ral speech collection

22 languages (145 dis-
tricts)

Open-source data collection
blueprint; standardized protocols;
QC pipelines

7,348 hrs speech; 16,237 speakers (read,
extempore, conversational)

IndicVoices-R (Sankar
et al., 2024)

Scaling TTS via enhanced
ASR data

22 Indian languages Cross-lingual denoising and speech
enhancement

1,704 hrs high-quality speech; IV-R
benchmark

Dementia Speech
(Vekkot et al., 2023)

Pilot dementia speech
dataset

Telugu, Tamil, Hindi Manual translation from Dementia-
Bank; prosodic feature analysis

Indic dementia speech dataset (non-
clinical)

IndicSpeech (Srivas-
tava et al., 2020)

TTS corpus creation Hindi, Malayalam,
Bengali

Neural TTS system training 24-hour public TTS corpus; released
models

BhasaAnuvaad / Indic-
Seamless (Sankar et al.,
2025a)

Large-scale speech transla-
tion

14 Indian languages +
English

Web crawling; synthetic disfluen-
cies; ST model training

44k hrs audio; 17M aligned segments

IndicSynth (Sharma
et al., 2025b)

Synthetic speech for deep-
fake detection

Low-resource Indic
languages

Large-scale synthetic speech genera-
tion

Multilingual synthetic ADD dataset

Unified TTS Frame-
work (Sathiyamoorthy
et al., 2024)

TTS dataset collection pro-
tocols

22 Indian languages Unit-selection, HMM, end-to-end
synthesis

Consistent datasets collected over 15
years

Endangered Speech
Corpora (Kumar et al.,
2023b)

Data for endangered lan-
guages

10 languages (TB +
Indo-Aryan)

Field linguistics + crowdsourcing 40+ hrs speech (SpeeD-TB, SpeeD-IA)

E&NE Multilingual
Corpus (Basu et al.,
2021)

Speaker & language identi-
fication

16 E&NE languages MFCC, SDC, RASTA; SID/LID
baselines

LRL corpus for under-studied lan-
guages

IIITH-ILSC (Vudda-
giri et al., 2018)

Language identification sys-
tems

23 Indian languages i-vectors; DNN; attention-based
models

IIITH-ILSC speech database

LDC-IL (Choudhary
and Rao, 2020)

National speech resource re-
lease

13 scheduled lan-
guages

Multi-condition data collection 1,552+ hrs speech; 5,662 speakers

Syllable-based ASR
(Anoop and Ramakr-
ishnan, 2023)

Syllable modeling for E2E
ASR

Sanskrit, Tamil, Telugu Syllables vs. BPE/ULM subwords Vāksañcayah. Sanskrit dataset

Common Label Set
(CLS) (Shetty and
Umesh, 2021)

ASR improvement via CLS Indian languages Transformer E2E ASR; CLS map-
ping

CLS representation framework

RASA (Varadhan et al.,
2024)

Expressive TTS Assamese, Bengali,
Tamil

Emotion-aware TTS; ablation stud-
ies

10h neutral + expressive emotion data

Indic-ST (Sethiya
et al., 2025)

Low-resource speech trans-
lation

15 Indic languages Multi-domain ST compilation 6,800 hrs English speech; 900GB

Indic-TEDST (Sethiya
et al., 2024)

ST benchmarking 9 language pairs E2E ST baselines Public ST benchmarks

Multimodal LID
(Puthran et al., 2025)

Audio-driven language de-
tection

10 Indian languages RF classifiers; MFCC-based fea-
tures

Multimodal LID dataset

Multilingual E2E TTS
(Prakash et al., 2019)

Multilingual TTS systems Indian languages Character vs. phone-based modeling CLS and pooled multilingual training

Open-source TTS Cor-
pora (He et al., 2020)

Multi-speaker TTS corpora 6 Indian languages Multilingual TTS modeling 2k+ lines per speaker; free corpora

Low-resource Indo-
Aryan Speech (Kumar
et al., 2022d)

Annotated speech corpora Awadhi, Bhojpuri,
Braj, Magahi

Field annotation; UD tags 18 hrs annotated speech

Telugu Dialect Speech
(Podila et al., 2022)

Dialect recognition Telugu dialects LSTM/GRU/BiLSTM models Multi-dialect Telugu dataset

RASMALAI (Sankar
et al., 2025b)

Controllable expressive
TTS

23 languages + English Text-guided IndicParlerTTS 13k hrs speech; 24M descriptions

IndicST (S-LLMs)
(Shah et al., 2025)

Speech LLM evaluation Indian languages Synthetic verification; AST/ASR
eval

10.8k hrs train; 1.13k hrs eval

OOD-Speech (Rakib
et al., 2023)

OOD ASR benchmarking Bengali Crowdsourced + curated test data 1,177 hrs train; 23 hrs test

Lahaja (Javed et al.,
2024b)

Multi-accent ASR Hindi (83 districts) Accent-diverse speech collection 12.5 hrs; 132 speakers

Chhattisgarhi Corpus
(Londhe and Kshir-
sagar, 2018)

ASR corpus creation Chhattisgarhi Word/sentence-level recordings 478 speakers corpus

Skit-S2I (Rajaa et al.,
2022)

Spoken language under-
standing

Indian-accented En-
glish

End-to-end SLU; encoder compari-
son

Banking-domain S2I dataset

Vistaar (Bhogale et al.,
2023)

ASR benchmarking 12 Indian languages Whisper finetuning; ASR eval 59 benchmarks; 10.7k hrs training

HindiSpeech-Net
(Sharma et al., 2023)

Robust ASR Hindi 1D CNN architecture 2,400-sample dataset

IITG-HingCoS (Ganji
et al., 2019)

Code-switched ASR Hinglish CS speech collection 25 hrs; 9,251 sentences

NISP (Kalluri et al.,
2021)

Speaker profiling 5 Indian languages +
English

Trait-based metadata collection Multilingual speaker profiling dataset

AccentDB (Ahamad
et al., 2020)

Accent classification Indian-English accents Accent separability analysis Non-native accent database

Vakyansh (Chadha
et al., 2022)

Low-resource ASR toolkit 23 Indic languages wav2vec 2.0 pipelines 14k hrs speech; open-source models

Sourashtra ASR (Van-
cha et al., 2022)

Low-resource ASR Sourashtra Kaldi GMM-HMM; transliteration 2,000-word utterance dataset

Table 13: Overview of speech datasets, benchmarks, and modeling efforts for Indian languages.
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rithms
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tions

Key Findings

(Khan et al.,
2025b)

Large-scale multilin-
gual multimodal pre-
training for multi-
image reasoning.

11 Indian lan-
guages

Data curation, filtering, and
processing from Common
Crawl.

Chitrakshara-IL (193M im-
ages) and Chitrakshara-Cap
(44M image-text pairs).

Addresses representation
gap in Indian VLMs;
high diversity for Indic
languages.

(Sen et al., 2022) English–Bengali
multimodal MT and
image captioning.

Bengali, English Manual translation of
Visual Genome captions;
image-based ambiguity
resolution.

29K training segments and
1.4K challenge test set.

Images resolve ambigu-
ities that text alone can-
not.

(Chakravarthi
et al., 2019)

Multimodal MT for
under-resourced Dra-
vidian languages.

Tamil, Telugu,
Malayalam, Kan-
nada

MMNMT with phonetic
transcription and image fea-
tures.

MMDravi dataset (30K sen-
tences).

Phonetics and images
significantly improve
translation quality.

(Chauhan et al.,
2021)

Multimodal humor
recognition in multi-
party conversations.

Hindi Text, acoustic, and vi-
sual baselines from TV
episodes.

6,191 annotated utterances
from TV sitcoms.

Multimodal context is
crucial for humor detec-
tion.

(Kolavi et al.,
2025)

Document-centric
Vision–Language
Models via synthetic
data.

22 languages Multi-task data synthesis
and hierarchical layout ex-
traction.

3M document images with
VQA and retrieval subsets.

Enables OCR, layout
analysis, markdown con-
version, and VQA.

(Sridhar et al.,
2020)

Indian Sign Lan-
guage recognition
dataset.

ISL DNNs with augmentation,
encoding, and decoding
variations.

0.27M frames, 4,287
videos, 263 signs.

Achieves 94.5% accu-
racy on INCLUDE-50.

(Mathew et al.,
2016)

Word-level script
identification and
OCR.

12 Indian lan-
guages + English

End-to-end RNN-based
segmentation-free recogni-
tion.

Large corpus of printed doc-
ument pages.

Indian scripts remain
harder than English.

(Saini et al.,
2022)

Synthetic dataset for
OCR benchmarking.

23 Indic lan-
guages

Controlled synthetic data
generation pipeline.

90K labeled OCR images. Synthetic data is scalable
and cost-effective.

(Maheshwari
et al., 2022)

Post-OCR correc-
tion for Sanskrit
manuscripts.

Sanskrit Seq2Seq with byte-level to-
kenization and phonetic en-
coding.

218K sentences from 30
books.

Phonetic encoding yields
best correction accuracy.

(Kumar and
Ramakrishnan,
2020)

OCR for printed and
poetic Kannada text.

Kannada, Sanskrit,
English

Custom binarization, seg-
mentation, Unicode map-
ping.

Dataset from 35 historical
books.

Matches or outperforms
Tesseract on Kannada.

(De et al., 2025) Scene text under-
standing in natural
images.

11 Indian lan-
guages + English

Detection, script ID,
cropped word recognition.

100K words from 6.5K im-
ages.

Establishes a compre-
hensive Indic scene-text
benchmark.

(Shaffi and
Hajamohideen,
2021)

Tamil handwritten
character recogni-
tion.

Tamil Unified online–offline hand-
written dataset.

91K samples across 156
classes.

Addresses lack of uncon-
strained Tamil handwrit-
ing data.

(Lunia et al.,
2023)

Scene Text Recogni-
tion for Indic scripts.

12 Indian lan-
guages

Deep learning benchmark-
ing on real-world data.

Largest real-world Indic
STR dataset.

Comparable complexity
to Latin STR datasets.

(Pareek et al.,
2020)

Handwritten charac-
ter recognition.

Gujarati Offline HCR vs printed
recognition analysis.

Annotated dataset with
stroke analysis.

HCR is significantly
harder than PCR.

(Gongidi and
Jawahar, 2021)

Large-scale hand-
written word
recognition.

10 Indic scripts Pre-training and modern
HTR architectures.

868K handwritten word in-
stances.

Large-scale pretraining
improves robustness.

(Singh et al.,
2016b)

Online handwriting
recognition using
strokes.

Gurmukhi (Pun-
jabi)

Stroke grouping via mini-
mal word sets.

Data from 100 writers. Efficient stroke class cov-
erage for full alphabet.

(Alaei et al.,
2012)

Multi-script hand-
written text dataset.

Persian, Bangla,
Oriya, Kannada

Pixel-level and
transcription-based ground
truthing.

707 pages, 104K words. Includes challenging
overlapping text lines.

(Prabhu, 2019) Handwritten digit
benchmark dataset.

Kannada CNN benchmarking against
MNIST.

70K digit images. Kannada digits are
harder than MNIST.

(Obaidullah
et al., 2018)

Page-level handwrit-
ten script identifica-
tion.

11 Indic scripts HSI benchmarking proto-
cols.

1,458 document pages. Useful for script ID and
writer analysis.

(Alam et al.,
2021)

Grapheme-based
handwritten OCR.

Bengali Grapheme labeling to avoid
segmentation.

411K samples of 1,295
graphemes.

Handles diacritics and
cursive writing effec-
tively.

(Singh et al.,
2018)

Mixed-script hand-
written document
analysis.

Bangla, Devana-
gari, Roman

Modified log-Gabor filters. 300 annotated document
pages.

Validates bi- and tri-
script identification.

Table 14: Representative multimodal datasets and systems for Indian languages spanning vision–language grounding,
OCR, and handwriting analysis.
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Paper Focus & Objective Languages Cov-
ered

Methodologies & Algorithms Key Resources / Contribu-
tions

(Das et al., 2025) Dataset addressing deep-
fake detection limitations
for Indian populations

Multilingual In-
dian

Seven multimodal manipulation
techniques for deepfake cre-
ation

InDeepFake: multimodal audio–
video deepfake face dataset

(Mirnalinee et al.,
2022)

Fake news corpus creation
for low-resource settings

Tamil Web scraping; manual 5-class
annotation

2,949 fake and 2,324 genuine
news samples

(Hariharan and
Anand Kumar, 2022)

Evaluating transformer
models for low-resource
fake news detection

Tamil, Malay-
alam

mBERT, XLM-RoBERTa,
MuRIL

Translated multilingual datasets
for Tamil and Malayalam

(Kumar et al., 2025a) Multimodal misinformation
detection with emotional
cues

Hindi IndicBART, IndicBERT,
mBERT, Vision Transformer

6,544 article–image pairs with
emotion annotations

(Sujan et al., 2023) First multimodal fake news
detection study

Malayalam RNN, VGG-16 MALFake dataset with multiple
modalities

(Francis et al., 2024) Comprehensive multimodal
social media analysis

Tamil Fact-check curation; speech
processing

TamilFacts: 7,934 samples incl.
884 minutes of speech

(Singhal et al., 2022) Large-scale analysis of fake
news incidents in India

13 Indic lan-
guages

Multi-lingual, multi-media,
multi-domain characterization

FactDrill: 22,435 fact-checked
items (2013–2020)

(Bansal et al., 2024) Caption-aware multimodal
detection for low-resource
languages

Hindi, Bengali,
Marathi, Malay-
alam, Tamil, Gu-
jarati, Punjabi

Pre-trained unimodal and pair-
wise encoders

MMIFND: 28,085 multimodal
instances

(Raja et al., 2023) Transfer learning for
low-resource Dravidian
languages

Dravidian + En-
glish

mBERT, XLM-R with adaptive
finetuning

Dravidian_Fake + ISOT com-
bined dataset

(Kumar et al., 2025d) Large-scale hybrid dataset
construction for Hindi

Hindi Linguistic annotation; real +
synthetic sampling

Four hybrid Hindi fake-news
datasets

(Devika et al., 2024) Categorization by degree of
misinformation

Malayalam Logistic regression with
LaBSE; mBERT

First dataset labeled by misin-
formation degree

(Sharma and Arya,
2023)

Linguistically enriched
word embeddings for fake
news

Hindi LFWE using 23 linguistic fea-
tures

HinFakeNews: 33,300 anno-
tated articles

(Sharma and Garg,
2023)

Benchmark dataset for In-
dian news context

Indian context Parsehub scraping; intelligent
augmentation

IFND with text and image con-
tent (2013–2021)

(Singhal et al., 2021) Fact-check deduplication
and factorization

Indian regional
languages

Claim factorization; deduplica-
tion

FactDRIL: multilingual fact-
checking dataset

(Dhawan et al., 2022) Social media fake news im-
pact analysis

Indian context Automated pipeline; YouTube
and Twitter analysis

FakeNewsIndia: 4,803 inci-
dents (2016–2019)

(Badam et al., 2022) Scalable Hindi fake news
classification system

Hindi ML models; crowdsourced an-
notation

Aletheia: ∼13k articles + web
evaluation tool

(Kar et al., 2021) Early COVID-19 fake tweet
detection

Hindi, Bengali,
English

mBERT with Twitter-specific
features

Annotated COVID-19 tweet
dataset

(Shahi and Nandini,
2020)

Cross-domain multilingual
COVID-19 misinformation
analysis

40 languages Manual annotation into 11 cate-
gories

5,182 fact-checked articles
from 105 countries

(Amjad et al., 2020) Benchmark dataset for
Urdu fake news

Urdu Professionally authored decep-
tive news

900 real/fake articles across 5
topics

(Singh et al., 2023b) National benchmark reposi-
tory for misinformation

Indian context AI/ML benchmark curation BharatFakeNewsKosh reposi-
tory

(Francis et al., 2025) Cost-sensitive transformer-
based multimodal detection

Tamil BERT with cost-sensitive learn-
ing

TamilFacts extension with mul-
timodal imbalance handling

(Tufchi et al., 2023) Indian-context news credi-
bility benchmarking

Indian context Manual labeling; ToI as real
news source

FRI: 20,916 labeled articles

(Gupta et al., 2022d) Emotion- and novelty-
aware multimodal detection

Multilingual Background knowledge integra-
tion

Multilingual multimodal
dataset

(Devi et al., 2025) Fake news detection in
transliterated scripts

Romanized Ma-
nipuri

Manual collection and translit-
eration

First Romanized Manipuri fake-
news dataset

(Thaokar et al.,
2022)

Cross-lingual fake news de-
tection across states

Hindi, Marathi,
Telugu

Transfer learning; mBERT Multi-linguistic detector trained
on checker portals

Table 15: Indic fake news and misinformation datasets, benchmarks, and models across multilingual and multimodal
settings.
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Paper Focus & Objective Languages Covered Methodologies & Algorithms Key Resources / Contribu-
tions

(Watts et al., 2024) Human–LLM agreement in
multilingual, multicultural
evaluation.

10 Indic languages Pairwise comparison, Direct As-
sessment; 90K human vs 30K
LLM evals.

PARIKSHA leaderboards; eval-
uator bias analysis.

(Rai et al., 2025) Cross-cultural mental health
expression on social media.

English (India vs
West)

Psychosocial and temporal-
emotion analysis.

Linguistic differences in advice
vs support seeking.

(Chhikara et al.,
2025)

LLM understanding of In-
dian “Little Traditions”.

Indic languages
(prompted)

Subculture case studies;
prompting strategies.

Analysis of dominant vs local-
ized narratives.

(Kirby et al.,
2016)

Global cultural, linguistic,
and environmental database.

1400+ societies Aggregation of geo-cultural
datasets.

D-PLACE database.

(Huang and Yang,
2023)

Modeling cultural variation
via NLI.

Global Label disagreement–based NLI
formulation.

CALI dataset (2.7K pairs).

(Hasan et al.,
2025)

Native-user aligned cultural
QA.

7 languages Language-agnostic native query
construction.

MultiNativQA (64K QA pairs,
9 regions).

(Banerjee et al.,
2025)

Cultural sensitivity and harm
in LLMs.

Global Harm testing; preference fine-
tuning.

Cultural harm and alignment
datasets.

(Kabra et al.,
2023)

Figurative language across
cultures.

7 languages Zero-/few-shot inference analy-
sis.

Multilingual figurative infer-
ence dataset.

(Gatla et al., 2025) Hindi tourism QA
(Varanasi).

Hindi BERT/RoBERTa SFT + LoRA;
LLaMA augmentation.

35K Hindi QA pairs.

(Gogoi et al.,
2025)

Indigenous food practices
documentation.

10 endangered com-
munities

Participatory multimodal data
collection.

1K indigenous recipes dataset.

(Liu et al., 2025b) Cultural understanding in
VLMs.

188 countries VLM fine-tuning and bench-
marking.

CultureVerse (19K+ concepts);
CultureVLM models.

(Li et al., 2024b) Cultural data via multi-agent
LLM interaction.

8 cultures Simulated cross-cultural dia-
logues.

41K generated cultural samples.

(Wood et al.,
2022)

Comparative performing
arts/music study.

1,026 societies Cantometrics standardization. Global Jukebox dataset.

(Bui et al., 2025) Multimodal culturally nu-
anced hate speech.

5 languages Parallel meme annotation. Multi3Hate dataset.

(Kallappa et al.,
2025)

Foundational Indic LLM. 22+ Indic languages 2T-token training; search inte-
gration.

Krutrim multilingual LLM.

(Jonnala et al.,
2025)

Indian social stigma bias in
LLMs.

Indian context Multi-agent bias detection;
OBDF metric.

SocialStigmaQA (320
prompts).

(Mishra et al.,
2023)

Indian affective film valida-
tion.

Indian context Two-stage emotion rating. AFDI dataset (69 clips).

(Li et al., 2024a) Cultural alignment in LLMs. 9 cultures WVS-based semantic augmen-
tation.

CultureLLM-One and variants.

(Leong et al.,
2023)

Cultural–linguistic NLP eval-
uation (SEA).

4 languages NLU/NLG/Reasoning diagnos-
tics.

BHASA, LINDSEA toolkits.

(Davani et al.,
2024)

Subjective cultural disagree-
ment in offense.

English (21 coun-
tries)

Parallel moral-value annota-
tions.

D3CODE dataset (4.5K).

(Srinivasamurthy
et al., 2021)

Indian Art Music analysis. Indian music Time-aligned audio annotation. Saraga datasets.

(Doddapaneni
et al., 2023)

Indic corpora, benchmarks,
and models.

24 Indic languages Corpus curation; supervised
NLU benchmarks.

IndicCorp (20.9B); IndicX-
TREME.

(Maji et al.,
2025b)

Multimodal Indian cultural
benchmark.

15 Indic languages Zero-shot & CoT VLM evalua-
tion.

DRISHTIKON (64K pairs).

(Rachamalla et al.,
2025)

Post-training data for Indic
LMs.

10 languages Human-in-the-loop + synthetic
expansion.

Pragyaan-IT, Pragyaan-Align.

(Maji et al.,
2025a)

LLM knowledge of Indian
culture.

Pan-India QA-based cultural evaluation. SANSKRITI (21,853 QA).

(Seth et al., 2024) Subcultural social artifacts. 19 Indian subcultures Participatory sensemaking. DOSA dataset (615 artifacts).
(Sahoo et al.,
2025)

Cultural text adaptation in
LLMs.

36 Indian regions Human + LLM-as-judge evalu-
ation.

CSI dataset (8K items).

(Nayak et al.,
2024)

Geo-diverse cultural VQA. 11 countries Cultural VQA formulation. CulturalVQA (2,378 pairs).

Table 16: Representative datasets, benchmarks, and models for cultural and cross-cultural NLP and multimodal
understanding.

12062



Paper Focus & Objective Languages Key Resources / Contributions
(Sahoo et al., 2024a) India-specific social bias evaluation in

LLMs.
Hindi, English IndiBias dataset (gender, caste, religion,

region).
(Khandelwal et al.,
2024)

Caste and religion stereotypes in LLMs. English Indian-BhED benchmark.

(TG et al., 2025) Bias detection in India-centric NLP sys-
tems.

Indic, English DBNLP bias detection framework.

(Bansal et al., 2021) Multilingual embedding debiasing. Hi, Bn, Te, En State-of-the-art debiasing method.
(Tiwari et al., 2022) Casteism and gender bias in embeddings. Hindi, Tamil Casteism vs racism analysis.
(Malik et al., 2022) Span-level social bias analysis. Hindi Bias encoding study.
(Das et al., 2023) Cultural bias benchmarks. Bengali Bengali bias dataset.
(Vashishtha et al.,
2023)

Gender bias in MLMs. Multilingual Indian-adapted gender benchmark.

(Hada et al., 2024) Community-centric gender bias study. Hindi Field-driven dataset.
(Sahoo et al., 2023) Bias detection in low-resource settings. Hi, En, It, Ko 9K annotated Hindi posts.
(Ghate et al., 2024) Multimodal gender bias evaluation. Hindi, English Text–image bias framework.
(Kumar et al., 2022c) Aggression and bias in discourse. Multi-Indic ComMA dataset (59K+).
(Kamruzzaman et al.,
2025)

Social stereotypes in Bangla LLMs. Bangla BanStereoSet benchmark.

Table 17: Bias and fairness resources for Indian and multilingual NLP.

Paper Focus & Objective Languages Key Resources / Contributions
(Priyadharshini et al.,
2020)

NER for code-mixed text. Indic CM Script-aware NER method.

(Goswami et al.,
2023)

Offensive language in trilingual CM text. Bn–En–Hi OffMix-3L dataset.

(Nayak and Joshi,
2022)

Pre-training on Hinglish. Hi–En L3Cube-HingCorpus; HingBERT.

(Hande et al., 2020) Multi-task sentiment and offense detec-
tion.

Kn–En KanCMD dataset.

(Smith and Thayasi-
vam, 2019)

Code-mixed language identification. Si–En Sinhala–English LID dataset.

(Sheth et al., 2025) Multi-task code-mixed NLP benchmark. Hi–En COMI-LINGUA (125K+).
(Dey et al., 2024) Unified CM language identification. 12 Indic BharatBhasaNet framework.
(Bali et al., 2014) Linguistic analysis of code-mixing. Hi–En Facebook CM study.
(Sandhan et al.,
2022)

Code-mixed speech translation. 25 langs 94h Vedic-domain speech corpus.

Table 18: Code-mixing and multilingual social media resources for Indian languages.

Paper Focus & Objective Languages Key Resources / Contributions
(Mukherjee et al.,
2024)

Multilingual sentiment style transfer. 8 Indic Parallel sentiment datasets.

(Krishna et al., 2022) Few-shot style transfer. Multilingual Low-resource ST model.
(Mukherjee et al.,
2023c)

Toxicity removal via style transfer. Hindi, English Parallel detoxification dataset.

(Gunna et al., 2021) Scene text recognition. 6 Indic Synthetic + real image study.
(Nag et al., 2023) Relation extraction via transfer learning. Bn, Hi, Te, En IndoRE dataset (21K).

Table 19: Style transfer and controllable generation for Indian languages.
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Paper Focus & Objective Languages Key Resources / Contributions
(Anand et al., 2025) Mathematical reasoning via curriculum

learning.
Hindi, English Optimized small LLMs.

(Gupta et al., 2025a) Analogical reasoning evaluation. Hindi HATS dataset.
(Bandooni and Sub-
buraj, 2025)

Math reasoning in VLMs. Hindi, English GanitBench benchmark.

(Mukherjee and
Ghosh, 2025)

Multimodal scientific reasoning. Hindi, English mmJEE-Eval.

(Maheshwari et al.,
2025)

Culturally grounded graduate-level QA. Hindi ParamBench (17K+).

(Saxena et al., 2025) Reasoning and self-reflection. 7 Indic Multilingual riddles.
(Nigam et al., 2025) Legal judgment prediction. Indic NyayaAnumana corpus.
(Joshi et al., 2024) Legal reasoning benchmark. Multi-Indic IL-TUR leaderboard.
(Khan et al., 2025a) Contextual reasoning gap analysis. English QUENCH benchmark.
(Acharya et al.,
2020)

Cultural commonsense reasoning. English Cultural Atlas dataset.

Table 20: Domain-specific reasoning and evaluation benchmarks for Indian NLP.
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