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Abstract

Multilingual speech benchmarks such as the
FLEURS benchmark have significantly ad-
vanced research across a wide range of lan-
guages. However, many languages and di-
alects, including Badini Kurdish, remain un-
derrepresented, limiting bechmarking in auto-
matic speech recognition (ASR) and speech-to-
text translation (S2TT). To address this limita-
tion, this study introduces FLEURS-Badini, a
dialect-focused extension designed to support
research on Badini variant of Northern Kurdish.
The dataset is constructed through a structured
process of translation, recording, and valida-
tion, resulting in 5,224 utterances paired with
their corresponding translated text. The data
were collected from 45 speakers. To evalu-
ate the dataset, baseline experiments are con-
ducted using state-of-the-art models for both
ASR and S2TT. The results indicate that ASR
remains challenging, with the best performance
achieved by the W2V-BERT CTC model, reach-
ing a Word Error Rate (WER) of 55% on the
test set. Similarly, speech-to-text translation
performance is limited, with BLEU scores 6.13
and 5.24 on dev and test sets. The dataset is
available under CC-BY-NC-ND-4.0 license .

Keywords: Automatic Speech Recognition,
Speech Translation, Low-Resource Languages, Ba-
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1 Introduction

The recent advancement in speech technolo-
gies—particularly in speech translation and auto-
matic speech recognition—has been largely en-
abled by the growing availability of large-scale
multilingual datasets (Ardila et al., 2020; Baevski
et al., 2020; Radford et al., 2023; Vaswani et al.,
2017). Nevertheless, this progress has not been
evenly distributed, as many low-resource languages
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and dialects still lack sufficient data to support reli-
able model development and evaluation. Kurdish,
a language with significant dialectal variation and
limited resources and standardized datasets, is an
ideal example of this limitation.

The development of datasets that integrate both
parallel text translations and corresponding speech
recordings is essential for enabling multilingual
speech processing, especially speech translation
tasks. Such datasets provide aligned speech—text
pairs that allow models to learn the relationship
between spoken input and translated output. In this
regard, the FLEURS benchmark was introduced as
a large-scale speech dataset including over one hun-
dred languages (Conneau et al., 2022). FLEURS
extends the FLORES machine translation bench-
mark into the speech domain by offering n-way
parallel speech data aligned across languages. It
creates the conditions for more systematic and com-
parable evaluation across a range of speech pro-
cessing tasks, including ASR, S2TT, and speech-
to-speech translation (S2ST) (Goyal et al., 2021;
Conneau et al., 2022; Popel and Bojar, 2020).

Despite its broad multilingual coverage, several
linguistically important language varieties are not
included in FLEURS. In the case of Kurdish, re-
source development has been uneven across its
dialects. Central Kurdish has received relatively
greater attention in both ASR and speech transla-
tion research, supported by curated datasets and
multilingual initiatives such as Common Voice
(Ardila et al., 2020; Veisi et al., 2022; Zenkel et al.,
2020). More recently, FLEURS-Kobani (Jaff and
Mohammadamini, 2026) has been introduced to
represent Northern Kurdish within the FLEURS;
nevertheless, major variants of Kurdish language,
particularly Badini, remain absent.

Badini is a widely spoken variant of Northern
Kurdish in the Kurdistan Region of Iraq. It is dis-
tinguished from other Kurdish varieties by its dis-
tinct phonological, lexical, and syntactic features .
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These differences introduce additional challenges
for speech processing systems, particularly in low-
resource settings where both high-quality speech
recordings and reliable translated text data are lim-
ited or inconsistent. The development of robust
ASR models and, more importantly, speech transla-
tion systems for this dialect is severely restricted by
the lack of a resources that jointly provides accurate
translations and aligned speech.

To address this gap, this paper introduces
FLEURS-Badini, a dialect-focused extension of
the FLEURS benchmark designed to support both
speech recognition and speech translation tasks.
The dataset is constructed through a controlled pro-
cess of translation, recording, and validation, en-
suring both linguistic accuracy and audio quality.
It consists of 5,224 utterances paired with their
corresponding translated text.

1.1 Northern Kurdish (Badini)

Kurdish is an Indo-European language spoken
across the Kurdistan region, including Iraq, Iran,
Turkey, and Syria, as well as by large diaspora com-
munities. The number of native speakers is com-
monly estimated to exceed 30 million (Opengin,
2021). Due to its wide geographic distribution and
complex socio-political history, Kurdish exhibits
substantial internal variation and is often character-
ized as a dialect continuum (Eppler and Benedikt,
2017) or a macrolanguage (Sheyholislami, 2015).

Linguistic classifications typically divide Kur-
dish into several major groups, including North-
ern Kurdish (Kurmanji, ISO 639-3: KMR), Cen-
tral Kurdish (Sorani, CKB), and Southern Kur-
dish (SDH), alongside related varieties such as
Zazaki and Hewrami (Haig and Opengin, 2014).
These dialects differ not only in phonology and
vocabulary but also in orthographic conventions
shaped by geopolitical contexts. Northern Kur-
dish is generally written using a Latin-based script,
whereas Central and Southern Kurdish are predom-
inantly written in Arabic-based scripts (Sheyholis-
lami, 2015).

The focus of this study is the Badini dialect,
a regional variety of Northern Kurdish primarily
spoken in the Duhok governorate of the Kurdistan
Region of Iraq. Although Badini belongs to the
Northern Kurdish group, it demonstrates distinct
phonetic, lexical, and orthographic characteristics
that set it apart from standard Northern Kurdish
(Opengin, 2021). In particular, Badini is commonly
written using a modified Arabic script rather than

the Latin script typically associated with North-
ern Kurdish, creating a divergence between spoken
forms and written representations.

These differences introduce significant chal-
lenges for speech and language technologies. Varia-
tions in pronunciation, vocabulary, and script repre-
sentation reduce the effectiveness of models trained
on other Kurdish dialects. Moreover, transliteration
between Latin and Arabic scripts often results in
inconsistencies and loss of phonetic information,
further complicating automatic speech recognition
tasks (Mohammadamini et al., 2026).

Despite being widely spoken, Badini remains
under-resourced in computational linguistics. Ex-
isting resources are limited in both scale and di-
versity, and there is a lack of standardized datasets
tailored specifically to this dialect. This scarcity
restricts the development of robust ASR and speech
translation systems and highlights the need for ded-
icated benchmark datasets.

1.2 Related Work

In recent years, several efforts have been made to
create multilingual speech corpora. Projects such
as Common Voice have made major contributions
through crowd-sourced recording and transcrip-
tion (Ardila et al., 2020; Pratap et al., 2020). The
FLEURS benchmark provides a dataset consisting
of translated sentences aligned with corresponding
speech recordings, enabling systematic evaluation
under low-resource and few-shot learning condi-
tions (Conneau et al., 2022).

Despite these advancements, the creation of such
datasets remains inconsistent across languages and
dialects. Most existing Kurdish efforts have fo-
cused on Central Kurdish. A significant step for-
ward in Kurdish speech recognition research is
the Asosoft dataset (Veisi et al., 2022). It repre-
sents one of the first large-vocabulary ASR sys-
tems for Central Kurdish and introduces a phonet-
ically balanced speech corpus along with a pro-
nunciation lexicon. The FLEURS dataset includes
Central Kurdish (Conneau et al., 2022), and in
(Jaff and Mohammadamini, 2026) has been ex-
tended to Northern Kurdish. In (Mohammadamini
et al., 2025), the Kuvost dataset for Central Kur-
dish-English was introduced as a Kurdish counter-
part of the CoVoST dataset. In (?), a large-scale
pseudo-labeled speech dataset was introduced for
Central Kurdish. Despite these efforts, the North-
ern Kurdish branch—and especially the Badini vari-
ant—remains largely unexplored. To the best of
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our knowledge, the current work is the first effort
toward developing speech translation resources for
this variant.

2 Dataset Construction and Validation

2.1 Parallel Text Translation

Our dataset construction begins with a structured
translation process aimed at creating a parallel
English—Badini text corpus. A total of 2,000 En-
glish sentences adopted from Flores (Goyal et al.,
2021) dataset, were translated into the Badini di-
alect of Kurdish by 50 students from the Depart-
ments of English and Translation at the University
of Duhok. The translation was conducted in two
stages, after which all outputs were reviewed by
faculty members to ensure linguistic accuracy and
consistency. All reviewers and translators involved
in the dataset creation process are native speakers.
The translations were performed directly from En-
glish rather than from existing Kurdish versions of
FLEURS to ensure consistency with the original
FLEURS data creation methodology and to facil-
itate the use of the dataset for Badini-to-English
speech translation.

The translation process involved several linguis-
tic challenges. Many English terms, particularly
in specialized domains such as medicine, technol-
ogy, and politics, do not have direct equivalents
in Badini Kurdish. To address this, translators ap-
plied strategies such as explanation, borrowing, and
transliteration to preserve meaning. Structural dif-
ferences between English (typically Subject—Verb—
Object) and Kurdish (often Subject—Object—Verb)
also required careful reorganization of sentence
structure to maintain clarity and naturalness.

Additional challenges included handling abbre-
viations and acronyms, where different strategies
were used depending on familiarity, such as retain-
ing the original form, transliteration, or expanding
the term in Kurdish. Maintaining coherence across
sentences, particularly in the use of pronouns and
contextual references, also required careful adjust-
ment due to differences between the two languages.

Overall, the translation process combined literal
and adaptive approaches to balance fidelity to the
original text with clarity in the target language.

2.2 Speech Data Acquisition

Following the translation phase, speech recordings
were collected using a web-based platform. Na-
tive speakers of the Badini dialect participated in

Partition Train Dev Test
Number of Utts 2,022 1,165 2,037
Duration 5h47m 3h36m 6hl17m
Number of Spks 16 14 15

Table 1: Distribution of utterances and speakers across
FLEURS-Badini dataset partitions

the recording process, reading the translated sen-
tences under relatively controlled conditions. Par-
ticipants were instructed to record the sentences
clearly in quiet environments using personal de-
vices. At the same time, natural variability in
recording conditions—such as differences in mi-
crophones, background noise, and speaking styles—
was preserved. This approach makes the dataset
more representative of real-world scenarios. The
resulting recordings form a parallel speech—text
corpus, where each audio sample is aligned with
its corresponding transcription/translation. This
alignment makes the dataset suitable for both auto-
matic speech recognition (ASR) and speech-to-text
translation (S2TT) tasks.

2.3 Validation and Data Quality

To ensure data quality, all recordings were manu-
ally reviewed for both textual alignment and audio
clarity. Each sample was checked to confirm that
the spoken content accurately matches the corre-
sponding text. Recordings affected by issues such
as lack of intelligibility, strong background noise,
incomplete speech, or mismatched content were
excluded. In total, 1,078 recordings were rejected
during this validation process.

2.4 Data Specifications

The final dataset consists of 5,224 utterances, orga-
nized into training, development, and test partitions.
The training set contains 2,022 utterances, the de-
velopment set includes 1,165 utterances, and the
test set comprises 2,037 utterances. The overall du-
ration of FLEURS-Badini dataset is 15 hours and
40 minutes. In total, the dataset includes recordings
from 45 speakers. There is no overlap of speakers
across partitions (i.e. the speakers who are in the
training partition of the dataset are distinct from
the test and dev partitions). The FLEURS-Badini
specification are summarized in Table 1.

3 Experiments and Results

This study evaluates both automatic speech recog-
nition (ASR) and speech-to-text translation (S2TT)
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using a range of state-of-the-art models. For the
S2TT task, Whisper V3 Large model is used. In
the case of ASR, several models are evaluated, in-
cluding Whisper Large V3 (Radford et al., 2023),
W2V-BERT CTC, and Omnilingual LL.M model
(1B and 3B) (Omnilingual ASR et al., 2025).

3.1 ASR Results

As shown in Table 2, the ASR results highlight per-
formance differences across the evaluated models.
One of the main objectives of this evaluation is to
benchmark previous work. First, the Omnilingual
models are evaluated. The Omnilingual LLM 1B
model low results, with WER around 60%, while
the larger Omnilingual LLM 3B model performs
worse, with higher error rates across both datasets.
One source of errors in the Omnilingual models is
language identification, as we observed that some
utterances are not transcribed in Northern Kurdish
(Badini) using the Arabic script. Another possible
reason is the dialectal variability within Northern
Kurdish.

In the second set of experiments, we evalu-
ate the Wav2Vec-BERT CTC and Whisper V3
Large models proposed in (Mohammadamini et al.,
2026), which are trained on a transliterated version
of Northern Kurdish Common Voice into Arabic
script, along with synthetic data. Our experiments
show that Wav2Vec-BERT CTC achieves the best
results, obtaining a CER of 13.69 on the develop-
ment set and 14.11 on the test set. The final exper-
iment consists of fine-tuning the Whisper model
using the training split of FLEURS-Badini for five
epochs. Due to the small size of the dataset, the
model converges after the second epoch. With a
CER of around 39% on both the development and
test sets, this model performs the worst among all
evaluated systems.

3.2 Speech-to-Text Translation

Table 3 presents the results for the speech-to-text
translation task. In this experiment we fine-tuned
Whisper V3 Large model on the train split of
FLEURS-Badini. On the development set, the
model achieves a BLEU score of 6.13 and a chrF++
score of 29.39. On the test set, the BLEU score
decreases slightly to 5.24, while the chrF++ score
remains almost unchanged at 29.57. Although the
scores are modest, they provide a useful baseline
for future research. More importantly, they high-
light the need to expand dataset size.

4 Conclusion

This study introduced FLEURS-Badini, a dialect-
specific extension of the FLEURS benchmark de-
signed to support automatic speech recognition and
speech-to-text translation for the Badini dialect of
Kurdish. The dataset was constructed through a
structured process of translation, recording, and
validation, resulting in a parallel speech—text cor-
pus comprising 5,224 utterances, equivalent to 15
hours and 40 minutes of speech from 45 speakers.

Baseline experiments conducted using state-of-
the-art models demonstrate that speech process-
ing for Badini remains challenging, with relatively
high error rates in ASR and limited performance
in speech-to-text translation. These findings high-
light the impact of data scarcity and dialectal vari-
ation on model performance. Despite these chal-
lenges, the proposed dataset provides a standard
benchmark for evaluation of Badini variant speech
technologies. A short description of the FLEURS-
Badini dataset and its role within low-resource
speech translation data creation can be found in
the IWSLT 2026 Findings paper (Adelani et al.,
2026).
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