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Abstract—Automatic Lyrics Transcription (ALT) for Viet-
namese music presents unique challenges due to its tonal com-
plexity and dialectal variations, but remains largely unexplored
due to the lack of a dedicated dataset. Therefore, we curated
the first large-scale Vietnamese ALT dataset (VietLyrics), com-
prising 647 hours of songs with line-level aligned lyrics and
metadata to address these issues. Our evaluation of current ASR-
based approaches reveal significant limitations, including frequent
transcription errors and hallucinations in non-vocal segments.
To improve performance, we fine-tuned Whisper models on the
VietLyrics dataset, achieving superior results compared to existing
multilingual ALT systems, including LyricWhiz. We publicly
release VietLyrics and our models, aiming to advance Vietnamese
music computing research while demonstrating the potential of
this approach for ALT in low-resource language and music.

I. INTRODUCTION

In the modern music industry, Automatic Lyrics Transcrip-
tion (ALT) has become increasingly relevant and important. It
describes the process of leveraging deep learning models to
convert vocal recordings into written text, making song lyrics
accessible and searchable. This enhances the user experience
on streaming platforms, aids in music analysis, and supports
subtitle creation for music videos. It also promotes inclusivity
for the hearing impaired and non-native speakers. As the
industry evolves, accurate lyrics transcription is essential for
greater engagement and accessibility.

Despite advances in Western music computing research,
Vietnamese music research lags behind, especially lyrics tran-
scription, which remains mostly unexplored due to the lack of
a large-scale, high-quality Vietnamese ALT dataset. Without
technology like ALT or auto-tagging, Vietnamese media com-
panies and streaming platforms lack the necessary tools to ana-
lyze, classity, and describe their content. This makes it difficult
to build standardized datasets, hindering further research and
innovation in the field, ultimately leaving Vietnamese music
computing research stagnant.

This paper aims at tackling the task of automatic lyric
translation for the Vietnamese language. Accurate transcription
of Vietnamese is arguably more difficult than English due to
additional language characteristics, such as changes in tonality
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leading to different meanings. Vietnamese also contains a
multitude of regional dialects, each with unique pronunciation
patterns and differences in vocabulary. Furthermore, changes
in the speaker’s pitch, accent, and emotionality can affect
tonality, altering the diacritic mark, and thus the meaning of
the transcribed word. For example, Tam may sound similar
to Tam during singing, but they have completely different
meanings. These complexities pose significant challenges in
accurately transcribing Vietnamese vocals, especially when it
is intertwined with melodies on the same track.

In this work, these challenges are addressed by making the
following key contributions:

o The first large-scale Vietnamese ALT dataset, VietLyrics
was constructed, which comprises 647 hours of songs with
line-level aligned lyrics, supplemented with Al-predicted
metadata such as gender and genre. The dataset is pub-
licly released for research purposes, in compliance with
Vietnamese copyright law.

o The Whisper [1] architecture was further fine-tuned us-
ing the VietLyrics dataset, significantly improving perfor-
mance over existing multilingual ALT/ASR systems. Three
model variants of different sizes are released to support
further research and development in Vietnamese lyrics
transcription.

II. RELATED WORKS

The following sections outline the current challenges in Viet-
namese ALT and discuss the state-of-the-art solution (SOTA),
detailed in Section II-B.

A. Dataset Scarcity

Table I presents a non-exhaustive list of open-source song-
lyric datasets. There is a lack of large-scale non-English song
datasets in general, due to copyright law. These datasets circum-
vent this issue by collecting music exclusively under Creative
Commons licenses or in the Public Domain [2], [4], [6],
leveraging Al-generated lyrics [3], and incorporating karaoke
vocals voluntarily shared by app users [5]. None of these
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TABLE I
OPEN-SOURCE DATASETS

Dataset Languages Songs (Hours)
DALI-full [2] 30 (mostly EN) 5,358
DALI-train [2] 1 (EN) 3913
MulJam [3] 6 (EN, FR, DE, ES, IT, RU) 6,031 (381.9h)
JamendoLyrics [4] 4 (EN, ES, DE, FR) 80
DSing30 [5] 1 (EN) 4,324 (149.1h)
MUSDBI18 [6] 1 (EN) 150 (10h)
VietLyrics-full (Ours) 1 (VN) 8,440 (647.1h)

include Vietnamese, based on our findings, which leads to the
lack of Vietnamese ALT models.

B. Limitations in Existing Solutions

Although open source and commercial solutions are avail-
able for ALT or Automatic Speech Recognition (ASR) tasks,
the general performance on Vietnamese music is error-prone.
Various solutions were tested, including Whisper, LyricWhiz,
PhoWhisper and one closed-source commercial API. While all
solutions resulted in some degree of substitution, insertion,
deletion errors, along with long stretches of hallucination during
periods with only melody and no vocals, ASR application
Whisper stands out because it wrongly recognizes the audio
as Thai or other languages regularly.

Among existing ALT frameworks, LyricWhiz [3] is the
current SOTA for multilingual ALT, leveraging both Whisper
for transcription and GPT-4 for refining outputs. Whisper
serves as the “ear” by converting audio into text, while GPT-
4 functions as the “brain”, selecting the most accurate lyrics.
While LyricWhiz has demonstrated strong performance across
various prominent languages, its effectiveness on Vietnamese
lyrics is limited. The replicated baseline model struggles with
Vietnamese audio, as shown in the qualitative results in Table
II. Note that other solutions also suffer from similar errors.
Most errors stem from the inherent complexity of Vietnamese
phonetics and the fact that Whisper, being primarily an ASR
model, is not optimized for ALT tasks.

III. PROPOSED METHOD
A. Dataset

Around 647.1 hours of Vietnamese song audio with accom-
panying lyrics were scraped from zingmp3.vn, a Vietnamese
music streaming site, to form the VietLyrics dataset. This
dataset will be released publicly in the form of metadata,
scraped links and scraping code, with author attributions to
respect Vietnamese Intellectual Property Law. Quantitative and
qualitative analysis shows that VietLyrics is diverse in genres,
instruments, regional dialects, and gender.

1) Data Collection & Processing: Out of 120,000 raw
URLSs collected by querying Vietnamese song titles using the
zingmp3.vn search function, the dataset was filtered down to
17,000 entries. Heuristics were applied to exclude instrumental
tracks, songs with English titles, titles containing numbers,
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and other irrelevant entries, ensuring the retained songs were
predominantly in Vietnamese. For instance, searching for songs
with numbers in their titles often resulted in tracks from other
languages. To maximize dataset diversity, duplicate song names
and potential cover versions were removed. A total of 12,758
songs and their metadata were successfully scraped without
encountering significant web security challenges. Given that
zingmp3.vn is region-restricted, a VPN should be used to access
the platform from abroad.

8,440 of 12,758 songs were found to have line-level lyric
transcriptions that require further processing to ensure usability.
This involved removing line breaks, punctuation, redundant
timestamps, and introductory content from lyric transcriptions.
Some songs were also identified as having incomplete transcrip-
tions, in which the lyrics stopped before the final chorus repeats.
To address this, the corresponding audio was trimmed to match
the transcription length, plus an additional 10 seconds, ensuring
no vocal segments were left without accompanying lyrics.
Lastly, the sample rate for all audio tracks was standardized
to 16 kHz.

Under Article 25, Clause 1(a) of the Vietnamese Intellectual
Property Law (amended June 16, 2022), copyrighted musical
works may be reproduced for academic and research purposes
without permission or fees, provided the original creators are
credited [7]. To respect copyright, we also scraped 2 other
lyrics websites [8], [9] for songwriters and artists for proper
attributions, to the best of our abilities. We publicly release all
metadata (including song names, links, and author attributions)
and scraping code for academic research, allowing future stud-
ies to recreate the dataset, train, and benchmark for automatic
transcription or other tasks.

2) Data Analysis: The dataset includes songs from over
4,000 unique artists, lasting on average 4.6 minutes/song. The
average singing speed is found to be 90.1 Words Per Minute
(WPM), less than half the Vietnamese spoken rate of 190 WPM
[10]. The dataset includes various genres, as shown in Fig. 1.
However, metadata extraction from zingmp3 alone resulted in
many songs lacking genre information. Since Vietnamese music
research lacks standardized genre classification tools or an
agreed-upon genre ontology, Contrastive Learning of Musical
Representations (CLMR) [11] was used to infer the top 50
MagnaTagATune tags [12]. The result was of weak alignment,
with the 95th percentile confidence score reaching only 0.22.
This suggests that this collection of Vietnamese music does
not fit well within existing Western music’s tag ontology,
highlighting the need for further research in Vietnamese music
genre classification.

Vietnamese dialects (which include both accents and vari-
ations in word choices, idioms, sentence structure, etc.) differ
significantly across regions, a difference even more pronounced
in singing, making accent classification valuable for music
analysis. A pre-trained Wav2Vec2-base model [13], [14] fine-
tuned on Vietnamese Speech corpora [15], [16] was used to
predict gender [17] and dialect [18].

We extracted and ran inference on three 10-second vocal-only
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TABLE II
QUALITATIVE ANALYSIS ON BASELINE LYRICSWHIZ’S PREDICTION

Ground Truth Prediction

Source Song

Analysis

(No Vocals) Thanh thanh chuyén Thanh thanh;
Hay subscribe cho kénh Ghién Mi Go P& khong

b6 16 nhiing video hip dan;...

U Thi Anh Sai - Thién Td

Long stretches of complete hallucination during
no-vocals, due to the ASR model is not addapted
into ALT

Loi Tat Nay Loi Tat Nay;
What the hell;...

(No Vocals)

365 Ngay Yéu (Remix) -
Luong Gia Huy

Insertion of hallucinative random phrases

NuGe mit em roi cho ¢di long ~ Nguge méit em roi cho c5i long em da tan

em nidm tan

Anh Biét Khong Anh - Luu
Anh Loan

Substitutions of single words that can reasonably
be misheard

Ching 1& ta mét nhau dé em day kho siu;
Thi ta da lia xa;...

Chiing 1& ta mit nhau dé em
day kho sau;
Thi ta da lia xa;...

Anh Biét Khong Anh - Luu
Anh Loan

Substitutions or deletion of a single word’s dia-
critic that can reasonably be mis-transcribed due

to regional accents.

Distribution of Song Genres

unknown genre
nhac tré

v-pop

nhac trir tinh
new age / world music
dance viét

rap viét

nhac tén gido
nhac dé&n ca - qué huong
nhac thiéu nhi
edm viét 23

nhac cach mang 420
trir tinh & bolero {17
nhac trinh 412

blues 412

nhac dance {11

r&b viét 411

rock viét -

nhac phim -

r&b / soul

cai luong

nhac dao -

nhac tre

et

alternative

nhac khéng 1ai 4
que huong

pop

Genres

guitar -

tru tinh -
country -

&u my
pop, rock... .
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Fig. 1. Distribution of songs by genres. Extracted songs covers a wide range

of genres, however a lot is missing.

segments (isolated using Demucs v3 [19]) and determined the
final classification through majority voting. For gender classifi-
cation specifically, a “both” category was introduced for cases
where at least one segment had a confidence score between 0.4
and 0.6, indicating ambiguity due to a unisex voice, absence of
vocals, or a mix of male and female vocals. As shown in Fig.
2, the results indicate a distribution skewed towards Northern
dialects, while Central dialects are underrepresented. Male-sung
songs were more prevalent than those classified as “female” or
“both”. This data imbalance is hard to address, as gender and
accent metadata were unavailable during data collection. (Note
that this observed skew can also stem from Wav2Vec2 model
bias.)

A qualitative examination revealed unique challenges, includ-
ing lyrics in multiple languages (e.g., English, Mandarin in
Latin characters), nonsensical vocalizations like “la la la ...”
(Két Thiic Vdy Sao by Ngd Trac Lam), and inconsistencies in
whether background vocals are transcribed (Phiit Gidy Mudn
Mang by Bic San Ho, Nguoi Khong Céan Yéu by Khianh Pon).
These issues may require further processing to address.

After using both manual qualitative sampling and quantitative
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Fig. 2. Distribution of the dataset based on predicted genders and regional

dialects.

exploration, the VietLyrics dataset is found to be sufficiently
diverse, covering a large range of Vietnamese genres, traditional
and modern instruments, regional music, and various dialects
from across the country.

B. Modeling

Since the current SOTA LyricWhiz model does not effec-
tively handle Vietnamese songs, our approach is to fine-tune
an ASR model end-to-end to serve as an ALT system. The
Whisper model [1] was chosen as the starting point, as it is
renowned for its SOTA performance in multilingual tasks and
exceptional fine-tuning capabilities.

Three Whisper model variants of different sizes (small, medium
and large-v2) were fine-tuned and made available as check-
points on Hugging Face [20].

1) Data Pre-processing: Audio segmentation of songs is
performed using the provided ground truth timestamps from
the song lyrics to chunk both the audio and lyrics into 30-
second segments. This is required as Whisper processes audio
in 30-second chunks [1].

To enhance training stability, audio and lyrics were sliced
to keep only segments with corresponding ground truth tran-
scription. This removes silences and parts without vocals,
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reducing dataset size and accelerating training while preserving
meaningful content.

2) Fine-Tuning: The dataset of 8,440 Vietnamese songs was
divided into 7,440 training and 1,000 evaluation. All Whisper
variants were fine-tuned using consistent hyper-parameters:
batch_size = 8, gradient_accumulation_steps = 2, learning_rate
= le-5, warmup_steps = 500, and max_steps = 5000. Training
was conducted in FP16 precision to optimize computational
efficiency. Our approach involved iterative fine-tuning, starting
with smaller models (small and medium variants) to experiment
with and refine our pre-processing techniques. After validating
these improvements on the smaller models, we applied them to
fine-tune the larger model, ensuring that the methodologies and
pre-processing strategies generalized effectively across different
model scales such as scaling from Whisper-small, to Whisper-
medium and to Whisper-large-v2.

IV. EXPERIMENTS AND RESULTS
A. Finetuned Models

LyricWhiz was evaluated as a baseline for lyrics transcrip-
tion, given its state-of-the-art performance in prior studies [3],
though it had not been tested on Vietnamese songs. PhoWhisper
[21], an ASR model fine-tuned on Vietnamese audio, was also
assessed with the expectation of better performance on Viet-
namese datasets. On VietLyrics test set, LyricWhiz produced a
Word Error Rate (WER) of 49.22%, while PhoWhisper-large
achieved 38.3%, shown in Table III. However, both models fell
short of the accuracy needed for effective Automatic Lyrics
Transcription.

All Whisper models were fine-tuned on a dataset consisting
of 7,440 training samples and 1,000 validation samples. The re-
ported metrics were evaluated on the 1,000 validation samples.
For context, Whisper was trained on 691 hours of Vietnamese
ASR data, PhoWhisper was fine-tuned on 844 hours, and ours
was fine-tuned on about 570 hours of songs. Our fine-tuned
Whisper models were evaluated using two key metrics: Word
Error Rate (WER) and Character Error Rate (CER). CER is
particularly useful in accounting for cases where the model’s
predictions are close but incorrect due to minor diacritic errors,
allowing such predictions to be considered as partially correct.

The results are summarized in Table III. As shown, scaling
the model size significantly improves performance, with the
best-performing Whisper-large-v2 model achieving a WER of
24.61% and a CER of 17.14%. The reported metrics demon-
strate that Whisper-large-v2 is a robust ASR model suitable
to be used for ALT for a low-resource language/music like
Vietnamese. The relatively lower CER indicates that the model
can accurately predict partial words, with errors arising from
character or diacritic replacements.

Through qualitative analysis, Whisper-large-v2 was found
to perform well on various instruments, music genres, and
styles. As for gender and dialects, Whisper-large-v2 was found
to have performed equally well in most cases, see Fig. 3.
Except for “both” gendered voices with Southern dialect, which
we consider to be insufficient data to have any conclusive
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assertion, the model performs worse on female Southern dialect,
a problem that needs to be addressed in future research.

We also experimented with training and evaluating only
on vocals, separated using Demucs v3 [19]. However, the
improvement observed after source separation was minimal
for both models, with 1.3% WER improvement for whisper-
medium and 0.5% WER improvement for whisper-large-v2.
Given the negligible benefits and the added complexity of these
extra pre-processing steps, the decision was made to exclude
these steps from the final approach.

Lower-case evaluation was also found to produce better
performance metrics compared to case-sensitive evaluation,
with WER decreasing by up to 5% on large, as shown in
Table IV. This intuitive result suggests that relying on the
LLM-based transcriber for capitalization may not be the op-
timal approach. Instead, more effective methods for inferring
line breaks could involve post-processing techniques, such as
detecting silence between singing segments or leveraging the
approaches introduced in Cifka et al. [22].

TABLE III
MODEL PERFORMANCE
WER (%) AND CER (%) RESULTS.

Model WER | CER
Baseline: LyricWhiz 49.22 | 38.55
Baseline: PhoWhisper-large 38.3 27.5
Whisper-small (Fine-tuned) 3491 24.82
Whisper-medium (Fine-tuned) 2642 | 17.03
Whisper-large-v2 (Fine-tuned) 24.61 17.14
Whisper-medium (Demucs, Fine-tuned) 25.12 16.34
Whisper-large-v2 (Demucs, Fine-tuned) 24.11 16.21

(Ours) Finetuned Whisper-large Performance

I 0.34
0.32

0.22

northern dialect

- 0.30
-0.28

southern dialect 0.28
-0.26
-0.24
- 0.22

central dialect 0.24
0.20

I
male female both

Fig. 3.  Our Fine-tuned Whisper-large performance WER (%), evaluated

based on predicted genders and regional dialects.

B. <nospeech> suppression

Since hallucination from non-vocal audio is a major chal-
lenge in ASR models, experiments were conducted to suppress
<nospeech> tokens. Following the original Whisper paper
[1], tokens were filtered when the <nospeech> probability
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TABLE IV
MODEL PERFORMANCE
WER (%) RESULTS FOR CASE-SENSITIVE VS LOWERCASE

Model WER WER
(Case-sensitive) | (Lowercase)

Whisper-medium 26.42

Whisper-large-v2 24.61

exceeded 0.6 and the log confidence probability was below -1.
These experiments were evaluated on 100 randomly sampled
songs from the 1,000-song validation set. PhoWhisper was
tested under various configurations, with vocals-only tracks
extracted using Demucs. As shown in Table V, for PhoWhisper-
small, combining source-separated audio with <nospeech>
suppression provided the best performance. However, for Whis-
per large, testing on raw audio without suppression performed
best, with our fine-tuned Whisper significantly outperforming
others.

This outcome is consistent with the findings in Cifka et al.
[22], where the transcriptions from only vocals are less accurate
than those from raw data for large models. This is preferable, as
it enables deploying an end-to-end model without dependence
on source separation performance. Furthermore, qualitative re-
views of our finetuned Whisper’s inferences found no instances
of long hallucinations, resulting in the discontinuation of further
silence suppression experiments.

TABLE V
SILENCE SUPPRESSION PERFORMANCE
WER (%) AND CER (%) RESULTS FOR LOWERCASE.
NS MEANS <NOSPEECH> TOKEN IS SUPPRESSED.

Model Input NS | WER | CER
zKO/l:ler[;er—large—VZ Raw Data No

PhoWhisper-large Raw Data No 383 27.5
PhoWhisper-large Only Vocals Yes 41.8 31.5
PhoWhisper-small Raw Data No 54.2 38.4
PhoWhisper-small Raw Data Yes 54.4 39.1
PhoWhisper-small Only Vocals No 50.2 353
PhoWhisper-small Only Vocals Yes 48.7 34.5

V. CONCLUSION

We collected VietLyrics, a large-scale diverse dataset of
Vietnamese music with lyrics, and fine-tuned the Whisper
models [1] to develop an Automatic Lyrics Transcription sys-
tem. Our best performing model, Whisper-large-v2, achieved
a WER of 24.61% for case-sensitive lyrics and 20.52% for
lowercase lyrics, demonstrating its effectiveness in transcribing
Vietnamese songs of various dialects, genres and genders.
We publicly release the VietLyrics dataset [23] and models
[24]-[26], hoping that this work inspires further research and
improvements in Automatic Lyrics Transcription and music
computing in general, for the Vietnamese language and music.
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