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Abstract

Konkani is a low-resource Indo-Aryan language spoken along the western coast of India, characterized by signifi-
cant dialectal variation, multi-script usage, and limited standardized computational resources. This paper presents
a consolidated and analysis-ready lexical resource derived from the Konkani Wordnet, built under the IndoWordNet
framework. The resource comprises 32,370 synsets, 37,719 unique lexical entries, 32,370 glosses, and 33,318
example sentences, enriched with pronunciations, semantic relations, and illustrative examples. We describe the
systematic extraction, normalization, and structural integration of wordnet data, resolving identifier inconsistencies
and ensuring semantic coherence across distributed lexical files. To demonstrate the practical utility of this resource,
we present an APIl-based bilingual vocabulary exercise generation system that leverages shared synset identifiers
to automatically produce semantically aligned Hindi—Konkani word pairs for e-learning applications. The resulting
resource enhances accessibility, reproducibility, and computational readiness for NLP tasks, while providing a foun-
dational infrastructure for developing technology-driven teaching and learning tools for Konkani.

Konkani, Language Resources, Konkani Word-  e-learning applications (Redkar et al., 2017b,a,
net, Wordnet, IndoWordNet, Low-Resource Lan-  2018).
guage, Synset, Lexical Resources, Corpus, KWN

1.1. Contributions

1. Introduction The primary contributions of this work are as fol-
The expansion of digital learning platforms has in- lows:
creased the need for scalable tools that support + Dataset Extraction and Normalization:
multilingual education, particularly for Indian lan- A systematic consolidation of the Konkani
guages where structured learning resources are Wordnet comprising 32,370 synsets, 37,719
limited. Vocabulary acquisition remains central to unique lexical entries, 32,370 glosses, and
language learning, and interactive formats such as 33,318 example sentences. The resource
match-the-pairs exercises are commonly used to resolves structural redundancies, harmonizes
reinforce word associations (Redkar et al., 2018). identifier mappings, and ensures semantic
WordNet provides a structured lexical frame- consistency across distributed lexical files,
work in which words are organized into synsets making it analysis-ready for NLP tasks.
representing language-independent concepts . Cross-lingual Pairing System: An API-
(Miller et al., 1990; Fellbaum, 1998). IndoWord- based bilingual exercise generation system
Net (Bhattacharyya, 2010) extends this model that uses shared IndoWordNet synset iden-
to multiple Indian languages, including Hindi tifiers to automatically produce semantically
and Konkani, using a shared synset structure aligned Hindi—Konkani word pairs without re-
(Walawalikar et al., 2012; Kashyap et al., 2016). lying on direct translation dictionaries.
This shared conceptual layer enables cross-
lingual alignment based on semantic equivalence + Educational Application Demonstration: A
rather than direct translation (Sarma et al., 2012; working demonstration of how structured lex-
Dash et al., 2017). ical databases can be operationalized into
This paper presents a consolidated Konkani scalable, concept-based vocabulary genera-
Wordnet resource and demonstrates its applica- tion systems suitable for integration with e-
tion in automatically generating bilingual Hindi— learning platforms and language learning ap-
Konkani match-the-pairs vocabulary exercises. plications.
The approach uses synset identifiers as a pivot:
words from both languages belonging to the same 2. Literature Review

synset are paired to form semantically aligned vo-

cabulary questions. The system is implemented  Work on building lexical and computational re-
as an APl-based module that retrieves synset—  sources for Konkani has moved in steps — first lay-
word mappings, performs cross-lingual synset ing down basic word lists, then expanding them us-
matching, and generates word pairs for use in  ingreal language data, creating visualization tools,
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adding new features like audio, and testing these
resources in actual applications. Konkani, being a
low-resource language with multiple dialects and
scripts, presents challenges in standardizing vo-
cabulary, maintaining consistency, and ensuring
interoperability. Below we trace the development
of Konkani WordNet within the broader context of
Indian language wordnet development.

2.1. Princeton WordNet and the

WordNet Model

The foundation of all modern wordnet develop-
ment was laid by Miller et al. (1990) with the cre-
ation of Princeton WordNet for English. Word-
Net organizes lexical knowledge into synsets —
groups of synonymous words representing a sin-
gle underlying concept — connected through se-
mantic relations such as hypernymy, hyponymy,
meronymy, and antonymy (Fellbaum, 1998). This
model proved highly influential, inspiring the devel-
opment of wordnets for dozens of languages world-
wide. The core insight — that meaning is best cap-
tured through conceptual groupings rather than in-
dividual word definitions — remains the guiding
principle for all IndoWordNet development.

2.2. IndoWordNet and Indian Language

Wordnets

Bhattacharyya (2010) introduced IndoWordNet as
a multilingual lexical database linking wordnets of
major Indian languages under a shared synset
framework. The shared synset structure means
that languages do not need direct translation dictio-
naries — instead, words from different languages
are linked through a common concept identifier,
enabling cross-lingual alignment based on seman-
tic equivalence (Sarma et al., 2012; Dash et al,,
2017).

Hindi WordNet, developed at IIT Bombay, is the
most mature and largest Indian language wordnet
and serves as the pivot language for IndoWord-
Net development (Kashyap et al., 2016). It has
been used extensively for educational applications,
including the Hindi Shabdamitra tool for vocabu-
lary learning (Redkar et al., 2017b,a, 2018). Other
Indian languages represented in IndoWordNet in-
clude Bengali, Marathi, Telugu, Tamil, Gujarati,
Punjabi, and Assamese, each developed using ei-
ther the expansion approach — translating from
Hindi synsets — or the merge approach — building
independently then linking. Sanskrit WordNet has
also been developed and applied for educational
purposes (Kulkarni et al., 2019). The breadth
of IndoWordNet demonstrates both the scalability
of the shared synset model and the growing im-
portance of structured lexical resources for Indian
NLP.
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2.3. Building Konkani WordNet

Walawalikar et al. (2010) initiated Konkani Word-
Net' development using the expansion approach
pioneered for Hindi WordNet at [IT Bombay. They
systematically translated and adapted existing
synsets into Konkani, producing around 1,969 core
synsets. This process required careful handling of
Konkani’s dialectal diversity — including Goan and
Saraswat varieties — multi-script usage across De-
vanagari, Roman, and Kannada scripts, and nu-
merous vocabulary items without straightforward
equivalents in other languages. Their work es-
tablished Konkani’'s place within the broader In-
doWordNet network and enabled data sharing
with other Indian language wordnets (Desai et al.,
2010, 2016). Further, Konkani Wordnet Dictionary,
KWN-Dict, has been developed as one of the ap-
plications of Konkani Wordnet by (Redkar et al.,
2026).

2.4. Surveying Konkani NLP Resources

Rajan et al. (2020) conducted a comprehensive
survey of computational resources for Konkani,
cataloguing tools such as the ILCI parallel cor-
pus (approximately 50,000 sentences), POS tag-
gers, morphological analyzers, and early speech
datasets. Konkani WordNet was identified as a key
resource, though the survey highlighted persistent
gaps — small corpora, insufficient annotated data,
few benchmarks, and limited integration between
existing tools. The authors called for dataset stan-
dardization and stronger connections between lex-
ical databases and real NLP applications.

2.5. Corpus-Based Enhancement

Manerkar et al. (2022) moved beyond simple
synset expansion by using the Shabdarth crowd-
sourcing platform to identify gaps through real lan-
guage data analysis. They identified 572 miss-
ing words and added 71 new synsets, improving
coverage in certain domains by up to 27%. This
work marked a methodological shift — from top-
down list expansion to bottom-up, data-driven en-
richment — and demonstrated the value of com-
munity participation in resource building for low-
resource languages.

2.6. Visualization and Learning Tools

As the Konkani WordNet database grew beyond
32,000 synsets, concerns around usability and ac-
cessibility emerged. Gawde et al. (2024a) ad-
dressed this by developing a tree-based visual-
izer that allows users to explore semantic relation-
ships such as hypernyms and hyponyms interac-
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tively. This tool improved the transparency of the
resource, supported concept-based teaching, and
helped identify structural inconsistencies within the
network.

2.7. Multimodal Enrichment

The Shabdocchar project (Gawde et al., 2024b) ex-
tended Konkani WordNet beyond text by adding
audio pronunciation recordings through a gami-
fied crowdsourcing mechanism. This multimodal
enrichment is particularly significant for Konkani
where dialectal pronunciation differences are sub-
stantial. The audio data supports development
of speech recognition and text-to-speech systems,
pushing Konkani WordNet toward becoming a truly
multimodal lexical resource.

2.8. Application-Focused Studies

Ghosarwadkar et al. (2024) demonstrated an NLP
application using zero-shot transfer learning from
Marathi for Konkani sentiment analysis, exploiting
the linguistic proximity between the two languages
to compensate for limited Konkani training data.
Their work underscores the importance of struc-
tured lexical resources as a foundation for down-
stream NLP tasks and highlights the broader po-
tential of cross-lingual transfer for low-resource In-
dian languages.

3. Statistical Analysis of the
Consolidated Resource

3.1.

The consolidated Konkani WordNet resource com-
prises 32,370 synsets and 37,719 unique lexical
entries. In addition, the dataset contains 32,370
glosses and 33,318 example sentences. These
figures reflect the scale of the resource following
normalization, identifier harmonization, and struc-
tural integration across distributed lexical files.

Core Resource Statistics

Component Count
Synsets 32,370
Unique Lexical Entries 37,719
Glosses 32,370
Example Sentences 33,318

Table 1: Statistics of Konkani Wordnet

3.2. Derived Quantitative Metrics

To assess semantic coverage and structural den-
sity, quantitative metrics were computed relative to
the total number of synsets.

Gloss Coverage:

32,370
32,370

x 100 = 100% (1)

Every synset contains a definitional description,
ensuring complete semantic coverage.
Example Coverage:

33,318
32,370

x 100 = 102.9% 2)

Some synsets contain more than one example
sentence, resulting in a coverage ratio exceeding
100%.

Lexical Density:

—1.17 (3)

This ratio reflects the presence of polysemy
and shared lexical realizations across conceptual
nodes.

Average Words per Synset:

55,530
32,370

1.72 (4)

Each synset contains 1.73 lexical items on aver-
age, indicating a semantically rich but compact lex-
ical organization.

3.3. Sample Synset Entries

To illustrate the structure and richness of the con-
solidated resource, Table 2 presents represen-
tative synset entries from the Konkani Wordnet
across different parts of speech.

These examples demonstrate several key prop-
erties of the resource. First, multiple synonymous
words are grouped under a single synset, captur-
ing the synonymy relation. Second, glosses pro-
vide definitional clarity in natural language. Third,
example sentences ground each concept in au-
thentic Konkani usage, supporting both language
learners and NLP researchers. The structured
synset representation further enables bilingual ap-
plications such as the exercise generation system
described in Section 4.

4. Konkani Wordnet Resources

The Konkani WordNet used in this work is part of
the larger IndoWordNet initiative, which has taken
inspiration from the Princeton WordNet model by
organizing lexical knowledge into synsets repre-
senting language-independent concepts. Each
synset consists of a set of synonymous words and
is linked to other synsets through semantic and
lexical relations such as hypernymy, hyponymy,
and meronymy. In the database schema, lexical



SynsetID POS Konkani Words Gloss Example Sentence
99 Noun fam, a9 (ginyaana, W 41 foURie Sar A d%pdd &) R
nyaana) - knowledge St gt a1 fosih smar (taakaa  san-
mfedt (manaaka vaa skrutaacheM — bareM
vichaaraanka  jaataa ginyaana aasaa)
ashee vastoonchee
vaa vishayaanchee
maabhitee)
86 Adjective &R, 3URfd (hajara, up- Wl dRcd, TER a1 AN A goR AR
astheeta) - present @rf e (laageeM  Tommedt 3ui ma (agja
bashilleM, mukhaar vargaanta hajara
vaa laageeM aayilleM)  aashille vidhyaarthee
uNeM aasale)
2078 Verb fUdau, figu, d@icy (piye- UGS &4, UH, 3aH, 43, 81 I&d [Uay HAbdhd &<
vapa, pivapa, ghoM- U Uleidarad (paatala (udaka piyevapa bha-
Tapa) - to drink drava, raosa, udaka, laayakeka bareM)
dooda, bee padaartha
poTaanta ghaalapa)
123 Adverb  UR&, UHTUl (saarakeM, ®UTgEN  HAM A1 Al TSl R HH HUH
pramaaNeM) - like that =& (koNaay- @ (o mhaje
achyaa mataana saarakeM kaama
vaa nadarena) karapaaka sodinaa)
28106  Adjective X, I, I9 (bareM, S T aF URUMHMEAT BE ¥4F Aifeen @ 98

utkrushTa, uttama)

FUM AT a7 Iar 3 (jo
bare tarena pariNaa-
maachyaa rupaana
aasaa vaa yetaa aso)

ST (haaMva thaMya
naashilloM hee bari ga-
jaala)

Table 2: Sample synset entries from Konkani Wordnet with Part-of-Speech information

items are stored in the wn_word table, while the
mapping between words and concepts is main-
tained in the wn_synset_words table through
the synset_id field (Redkar et al., 2015, 2016).

The Konkani WordNet provides structured lexi-
cal coverage across multiple parts of speech, in-
cluding nouns, verbs, adjectives, and adverbs.
Each word entry is associated with a unique
word_id, and multiple words may be linked to the
same synset_id, representing synonymy at the
conceptual level.

The system operates on two IndoWordNet-
compliant lexical databases, wordnet_hindi
and wordnet_konkani, which follow a standard-
ized relational schema. Both databases contain
two core tables:

e wn_word (word_id, word) — stores lexi-
cal entries in the respective language.

* wn_synset_words (synset_id,
word_id) — maps each word to one or
more synsets representing concepts.

Cross-lingual alignment is performed by identi-
fying synset identifiers present in both databases.

These shared synsets form the semantic bridge be-
tween Hindi and Konkani. For any shared synset
s, where H, represents the set of Hindi words and
K, represents the set of Konkani words linked to
s, the number of potential bilingual word pairs de-
rived from that synset is:

|Hs x K (5)

Thus, the total number of automatically genera-
ble pairs depends on the lexical coverage of the
two WordNets and the extent of their synset over-
lap. The system is designed to operate on any
dataset conforming to this schema, making it inde-
pendent of specific corpus sizes and suitable for
future expansion as WordNet resources grow.

5. Discussion

The proposed system highlights the usefulness of
lexical knowledge bases for educational technol-
ogy. By leveraging synset identifiers as language-
independent concept markers, the system avoids
the limitations of direct translation dictionaries,
where one-to-one word mappings may ignore pol-
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ysemy and contextual meaning. Instead, words
are paired based on shared conceptual member-
ship, making the learning process semantically
grounded.

The modular architecture allows the system to
function purely as a backend question generator,
independent of any specific user interface. This
separation of concerns enables integration with dif-
ferent e-learning platforms, learning management
systems, or mobile applications.

5.1. Replicability to Other Indian

Languages

A significant strength of the proposed system is its
replicability across other IndoWordNet language
pairs. Since all languages within the IndoWordNet
framework share a common synset identifier struc-
ture, the bilingual pairing mechanism described in
this work can be extended to any two IndoWord-
Net languages with minimal modification. For ex-
ample, the same system architecture could gener-
ate vocabulary exercises for Hindi-Bengali, Hindi—
Marathi, Hindi-Telugu, or Konkani—Marathi pairs
simply by substituting the corresponding Word-
Net databases, provided they conform to the stan-
dard IndoWordNet relational schema comprising
the wn_word and wn_synset_words tables.

This cross-language scalability positions the
system not merely as a Konkani-specific tool but
as a general-purpose vocabulary exercise gener-
ator for Indian language e-learning. As IndoWord-
Net resources continue to grow and improve in cov-
erage and quality, the number of valid bilingual
pairs generated by the system will increase propor-
tionally, making the approach increasingly power-
ful over time. Future work may explore multi-way
alignment — generating exercises across three or
more languages simultaneously — further extend-
ing the educational utility of structured lexical re-
sources in Indian language contexts.

5.2. Limitations

The system’s effectiveness depends on the lexi-
cal coverage and quality of the underlying Word-
Net resources. Incomplete synset mappings or
uneven vocabulary distribution across languages
may limit the number of valid bilingual pairs. Addi-
tionally, while synset-level alignment ensures se-
mantic equivalence at a conceptual level, differ-
ences in usage frequency, register, or regional
variation are not explicitly addressed.

6. Conclusion

This paper presented a consolidated Konkani
Wordnet resource and demonstrated its applica-
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tion in automatically generating bilingual Hindi—
Konkani match-the-pairs vocabulary exercises. By
using shared IndoWordNet synset identifiers as
the basis for cross-lingual alignment, the system
produces semantically equivalent word pairs suit-
able for vocabulary learning in e-learning environ-
ments. The architecture separates configuration,
database access, and service logic, resulting in a
modular and extensible API-based solution.

The work demonstrates how structured lexical
databases can be transformed into practical ed-
ucational tools that support concept-based lan-
guage learning. The approach is replicable across
all IndoWordNet language pairs, making it a scal-
able solution for Indian language vocabulary learn-
ing at large. Future extensions may include inte-
gration of additional IndoWordNet languages, in-
corporation of difficulty levels based on word fre-
quency or part of speech, and the use of glosses or
example sentences to further enrich learning con-
tent.
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