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Validated Data in Different Languages

@
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& Validation Progress
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P Hablantes

1077425

EN Hablantes

919722

Inglés
@ Hours 24 Hablantes
3680 95965
& validation Progress = Frases
/2% 1601650
L —
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Portugués
Q@ Hours 4 Hablantes
222 3657
& validation Progress = Frases
80% 43394

CONTRIBUTE

Catalan

® Hours 2% Hablantes

3373 36638

& Validation Progress = Frases
CONTRIBUTE

Francés

@ Hours 9 Hablantes

1173 20053

& Validation Progress = Frases

90% 1604032
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Common Voice 17.0 (Spanish)

Version Fecha Tamaiio Horas grabadas Horas validadas Licencia Numero de voces Formato de audio
Common Voice Delta Segment 20.0 11/12/2024 142,46 MB 8 4 CC-0 140 MP3
Common Voice Corpus 20.0 11/12/2024 47,45 GB 2244 579 CC-0 26.290 MP3
Common Voice Delta Segment 19.0 18/9/2024 152,66 MB 8 4 CC-0 43 MP3
Common Voice Corpus 19.0 18/9/2024 47,31 GB 2237 576 CC-0 26.150 MP3
Common Voice Delta Segment 18.0 19/6/2024 195,72 MB 10 10 CC-0 65 MP3
Common Voice Corpus 18.0 19/6/2024 47,17 GB 2230 572 CC-0 26.107 MP3
Common Voice Delta Segment 17.0 20/3/2024 445,95 MB 16 13 CC-0 347 MP3

<_Common Voice Corpus 17.0 20/3/2024 46,97 GB 2220 CC-0 26.042 Y= S ——

F main v common_voice_17_0 / audio /es T

¢» reach-vb [HESTAFE U s _othexr 9.tar  7503bdé
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Mozilla Commmon Voice

Categories

Validated (Train, Test and Validation are here): At
least two more positive votes than negative ones.

Invalidated: At least two more negative votes than
positive ones.

Reported: inappropriate content or other issues.

Other: Not sufficient votes to make a decision
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(C Barcelona In this work we focus in the category “other”.



Portions

@8 Validated

B Invalidated
B Our Validation

B Left to validate
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of Common Voice 17.0

33.91%
753h

In original CV17 around

1500 hours (~70%) of

Lot audio are in the split
562h , called “other”.

5.45%, 121h

35.31%
784h

The portion validated by us
IS the largest !!!
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Whisper Out-of-the-Box

Direct validation = Perfect Matches

S rcmufg

(C Barcelon We seek for “Perfect Matches” between the Reference and Whisper’s Transcriptions!
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Normalization of the Transcripts

Raw Text From User

Text Normalization

He visited London.

T~

he visited london.

D

HE VISITED LONDON.

hE vISItED LonDON .

e

* Lower case

* Remove punctuation

Process

Normalize Text

— he visited london

Output

We applied normalization to both
the reference and Whisper
transcriptions.

* Removing characters not belonging to Spanish alphabet (4, &, 0, 0 ,etc.)
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Classic ASR systems do not accept punctuation!



We didn’t use a Language Model (n-gram)

<header - information ignored by applications=>
\data\,
ngram 1=9

. ngram 2=11
. ngram 3=3
. “l-grams:

-0.8953 <unk> -0.7373

B In large vocabulary ASR + -0.7404 </s>-0.6515
— e systems, there are many e o e
N=1: ThISHIS‘a‘sentenceﬁlﬁjmms o possible word choices. N- + -1.0414 will 0.1315
o grams help to narrow down gl gl
— — the search space, making the +  -1.0414Go -0.3852
N=2: This is a sentence, s oo process more efficient. Instead ot S
I of searching through every . 0.3626<s>When -0.1736
_— possible word, the system can " Sliesamrte 00000
—2. Thisi t - thisien . -1.2765 <s>Up 0.0000
N=3: IS 1S|2SeNTeNCE| mgrme L S e focus on the most probable +  -0.2359 When will 0.1011
\i“nl\_‘k& Sequencesl - -1.0212 'l.l'u'f[[ CKSE- 0.0000
. -0.4191 will the 0.0000

-1.1004 the </s> 0.0000
-1.1004 the Go 0.0000
-0.6232 Stock Go  0.0000
-0.2359 Go Up 0.0587

. ] . -0.4983 Up </s>
| The ASR system will only choose words present in .« \3-grams:
Barcel y . & i
(( Supercomprting the n-gram model. We don’t want that! 0.4260 <s>When will
Center . -0.6601 When will the
Centro Nacional de Supercomputacion . 0.6601 Go Up < ,-" g
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NVIDIA’'s Parakeet Architecture

Indirect validation = Training an ASR
model with our validated data

@nvidia/parakeet-rnnt-1.1b T

Automatic Speech Recognition <3 NeMo

@ License: cc-by-4.0

———————————————

| i LN = Layer Normalization
8x Conv | : | Conformer |:
’{ rmeel HSubsampling Ll H Lt il H Blocks ”f’ FF = Feed Forward

slamymaniameinn CC = Conformer
)Aepeat M tlme;\A Convalution

e e oA | Bad data can't
—EL—P‘ LN + FF =<r) > LN<‘ LCA + GT ;-—{5 » LN+ CC =er> » LN +FF i——é : prOduce GOOd
e I ———— I e g f models!

RNNT = Recurrent Neural Network Transducer

Architecture of the NVIDIA Parakeet encoder with blocks of
downsampling and subsampling, conformer encoder blocks
with limited context attention (LCA), and global token (GT). As far as we know, there is no

official model of Parakeet in
Spanish trained by NVIDIA!
C( Barcelona
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https://developer.nvidia.com/blog/pushing-the-boundaries-of-speech-recognition-with-nemo-parakeet-asr-models/



https://developer.nvidia.com/blog/pushing-the-boundaries-of-speech-recognition-with-nemo-parakeet-asr-models/

Hugging Face Leaderboard

["Lea.d e‘rboard_]

Speech Recognition,

a Average WER W . RTFx M| . AMI . Earnings22 . Gigaspeech a | LS Clean a LS Other . SPGISpeech 4 Tedlium

235.34 13.9 .19 10.12 1.4 2.93 2.06

84.05 8.71 .89 10.24 1.8 L 2.7

.87 4.49 9.5% 1.4 2.6 .16

.93

4.02

5345.14

2815.72

214.42

4281.53

200.19

/5
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https://huggingface.co/spaces/hf-audio/open_asr_leaderboard
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Validation in Numbers

Category "Other" of Common Voice 17.0
1513 hours (1,138,631 audio files)

& Our Validation
B Left to validate

48.91% 51.08%
753h 784h

556,951 audios 581,680 audios

Barcelona
(C Contar "0 We did not find a “perfect match” in the “left to validate” ones.
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WER and CER Results

Model Split | WER | CER
(%) | (%)
Test | 5.13 1.69
Dev | 4.66 1.41
Test | 5.23 1.80
Dev | 4.85 1.53
Test | 3.93 1.29
Dev | 3.55 1.05
Test | 4.97 1.81
Dev | 4.21 1.45
Test | 5.15 1.84
Dev | 4.34 1.48

CV17 Validated

CV17 Other

CV17 Combined

OpenAl Whisper large

Whisper-large-v3

Table 1: Performance of the models trained with
distinct subsets of Common Voice compared to the
performance of two different versions of Whisper.
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OpenAl Whisper vs Hugging Face Whisper

= O openai / whisper ﬂ Hugging Face Q. Search models, datasets, users...
{> Code 19 Pull requests 94 ) Discussions @ Actions 0, Security

® whisper Pubic @ openai/whisper-large-v3 D ©Olike 4.09% Foll

Automatic Speech Recognition @ Transformers PyTorch

P main ~ 13 Branches © 12 Tags D arxiv:2212.04356 @ License: apache-2.0

We have observed that they don’t provide the same results.
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Deliverables
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Deliverables in Hugging Face

= projecte-aina/parakeet-rnnt-1.1b_cv17_es_epl8_1270h T

& NeMo @ License: apache-2.0

Split | WER | CER
cv17 (%) (%)
Test | 3.93 | 1.29
Dev | 3.55 | 1.05

a Hugging Face Q. Search models, datasets, users...

& Datasets: = projecte-aina/cv17_es_other_automatically_verified T

Tasks: 2  Automatic Speech Recognition  Languages: Spanish  Size: 100K=n<lM Tags: common voice
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784 hours and 50 minutes!



Our HF Repo Doesn’t Contain Audios

F main ~ common_voice_17_0 / audio / es / other T

' . % reach-vb [HESTAFE] Upload es_other 9.tar

' es_other_0.tar

es_other_l.tar
es_other_10.tar 1.28 GB @ LFs
es_other_11.tar 1.22 GB @ LFs

es_other_12.tar 1.18 GB @ LFs

M carlosdanielhernandezmena Upload other.tsv  caf5677

8 Gl CEE Our Repo takes the audio files from the Original

[ tars_repo.paths © Safe Common Voice HF Repo!

i O You will have to agree to the terms and conditions shown on the dataset card
g;:?r:?\fracmna! de Supercomputacion Of MOZIHa'S HF Repol



Discussion
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Possible Criticisms

The use of just one ASR system.

The use of normalized transcriptions

It is very likely that Whisper was
trained with Common Voice

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

he visited london

The use of one ASR system does
not invalidate the results of other
ASR systems.

Normalized transcriptions enable
compatibility with a broader
spectrum of ASR systems.

Even with that, our Parakeet
model outperformed Whisper!



Conclusions and
Further Work
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Conclusions

Our contributions to the community are:

A Parakeet model that beats Whisper in the Dev and Test of Common Voice 17.0

https://huggingface.co/datasets/projecte-aina/cvl7_es other_automatically verified

An automatically validated corpus of 784 hours and 50 minutes.
https://huggingface.co/projecte-aina/parakeet-rnnt-1.1b_cvl7 es epl8 1270h

This contributions are publicly available in Hugging Face!
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https://huggingface.co/projecte-aina/parakeet-rnnt-1.1b_cv17_es_ep18_1270h
https://huggingface.co/datasets/projecte-aina/cv17_es_other_automatically_verified

Further Work

8 Discussion by 8 Thomas Ferraz

A large number of incorrect

audio samples on FLEURS
Vox Fo rg e google/fleurs

Home - Read : Listen : Forums - Downloads - About

huggingface.co

We can apply this method to validated other datasets in the future!
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