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Mul$lingual speech corpora

20222011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

UCLA Phone;cs Archive
314 languages!

202320102009

Multilingual Librispeech
8 languages

CMU Wilderness Corpus
600+ languages

> 1 TB of recordings
Mozilla Common Voice Dataset

100+ languages
> 1 TB of recordings

DoReCo
50 languages

FLEURS
102 languages

VoxPopuli
23 languages, unlabeled

GlobalPhone Corpus
20 languages

Applica9ons for speech technology
Advances in speech science and phone9c theory



But what makes a corpus usable?

Time-aligned transcriptions: utterance-, word-, and phone-
levels
Clean and well-annotated data: correct transcript and 
phonetic transcriptions 

0035_DoReCo_doreco_even1259_2006_Ozero_Podvalnoe_Buneeva_LR

Капканилвэл тавуңнэрэ, олдоло вāдепкӣл, рейсэе вāңнэрэвун.

Капканы ставят, рыбу добывают, на рейс добываем

tawuŋnərə

t a w u N n @ r @

Time (s)
190.9 191.7

DoReCo: Paschen et al. 2020



Goals

Further enhance the usability of the UCLA Phone7cs Lab 
Archive

Word-level alignments à phone-level alignments

Standardize transcrip7on

Extract phone7c measurements

Demonstrate usability for phone7c typology à intrinsic f0 case 
study

VoxAngeles Corpus



UCLA Phonetics Lab Archive

The original massively mul9lingual speech corpus
314 languages from 51 language families 
Spoken audio recordings & phone9c transcrip9ons (not 
9me-aligned)
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Ladefoged et al. (2009)



UCLA Phonetics Lab Archive

1960s – late 1990s: data collection in 
fieldwork sessions
Most commonly word list data

Ladefoged et al. (2009)



UCLA Phone$cs Lab Archive

2004 – 2009: DigiDzaDon of phoneDc 
transcripDons,  orthographic forms and 
translaDons

Ladefoged et al. (2009)



CMU Release

95 languages, 21 language families

Word-level audio files and transcripts using 
an automated approach

Audio segmentations validated by a human 
listener to ensure correct alignment

Greatly enhanced the usability of the corpus!

Li et al. (2021)



Methods Overview

Forced Alignment

Manual CorrectionCMU Release



Forced alignment

Montreal Forced Aligner with the english 2.0.0a “Global 
English” acousDc model
• Trained on 3700+ hours of >6 English varie;es
• Compe;;ve with small language-specific acous;c models in forced 

alignment performance (Chodroff et al. 2024)

Mapped crosslinguisDc phone set to Global English phone 
set using the Interlingual MFA toolkit (Dola3an 2023)

Mapped back to original phone set aOer alignment



Manual correction

Manual auditing of transcriptions
Manual alignment of boundaries

Principles:
Auditing: Remain faithful to the original linguist’s transcription
Alignment: Represent the entire speech signal with the provided 
transcription
Alignment: Assign a section of the speech signal to each element in 
the transcription

~ 30% of original phonetic transcriptions updated across 85 languages
~71% of the force-aligned boundaries were within 20 ms of the gold 
boundary



Manual auditing

Consulted the original field notes (images) in most cases to 
verify the transcrip7on

Obsolete and non-standard symbols were updated

Missing IPA symbols were re-added where needed

Example: Ganda (lug) and Lendu (led): <dd> represented 
phone7cally dis7nct segments:
• In Ganda: geminated, or long, consonant - updated to <dː>
• In Lendu: a non-pulmonic implosive consonant - updated to <ɗ>



VoxAngeles: 
github.com/pacscilab/voxangeles

95 languages, 21 language families, 5445 
recordings (median 49 per language)

Addi;onal 11 languages extracted and force-
aligned but not yet audited 

Phone-aligned TextGrids with phone;c 
transcrip;ons and corresponding text files

Text files with ini;al and updates transcrip;ons 

Pre-extracted acous;c phone;c measurements:
• Dura;on of all phone segments
• Vowel f0 at each quar;le and decile 
• Vowel F1 - F3 at each quar;le and decile

lang file raw intermediate1 intermediate2 updated

abk abk-002-000 aˑdʒʃʲ a d͡ʒ ʃʲ ad͡ʒʃʲ ad͡ʒʃʲ

abk abk-002-001 ˈaˑdʒmɜ a d͡ʒ m ɜ ad͡ʒmɜ ad͡ʒmɜ

abk abk-002-006 adʒɘmʃɘ́ a d͡ʒ ɘ m ʃ ɘ ad͡ʒɘmʃɘ ad͡ʒɘmʃɘ

abk abk-002-009 atʃʰɜrá̈ˆˑ a t ͡ʃʰ ɜ r ä at ͡ʃʰɜrä at ͡ʃʰɜrä

abk abk-002-010 átʃəp̆ʰɜ̆rʌ̈ a t ͡ʃ ə ̆pʰ ɜ̆ r ʌ̈ at ͡ʃəp̆ʰɜ̆rʌ̈ at ͡ʃəp̆ʰɜ̆rʌ̈

abk abk-002-011 áttʃʃʰɜrɜ a t t ͡ʃ ʃʰ ɜ r ɜ att ͡ʃʃʰɜrɜ att ͡ʃʃʰɜrɜ

abk abk-002-023 akʼáʒʲərɜ a kʼ a ʒʲ ə r ɜ akʼaʒʲərɜ akʼaʒʲərɜ

abk abk-002-024 ăbᵊʒʲɨ́ ă b ʒʲ ɨ ăbʒʲɨ ăbʒʲɨ

abk abk-002-026 aˈʃæ ̈́ a ʃ æ ̈ aʃæ ̈ aʃæ ̈

abk abk-002-027 ájəʃʲɛ̈ˇ a j ə ʃʲ ɛ̈ ajəʃʲɛ̈ ajəʃʲɛ̈

abk abk-002-028 ˆaʃæ ̈ a ʃ æ ̈ aʃæ ̈ aʃæ ̈



Real-world applica$ons

Pedagogical purposes

Research in mul9lingual phone recogni9on and alignment

Research in phone9c typology
• Ex: Intrinsic vowel f0, intrinsic vowel duraDon, or consonant f0



Case study: Intrinsic f0

Do high vowels (e.g. /i/ /u/) have a higher f0 than low vowels (e.g. 
/a/)?

Previous confirmaDon of the effect:
• Whalen and Levia (1995) with 31 languages
• Ting et al. (2023) with 16 languages but more data per language 

Vowels were collapsed into three broad categories:
• High front vowels: /i/ - includes [i ɪ ɨ ɪ ̈y ʏ]
• High back vowels: /u/ - includes [ʊ ʉ ɯ u]
• Low vowels: /a/ - includes [a ɑ æ ɐ]

Extracted midpoint f0, converted to ERB (Glasberg and Moore 1990)



Case study: Results

/i/–/a/
52 languages

71% conformity (31/52)
r = 0.95

/u/–/a/
37 languages

86% conformity (32/37)
r = 0.95



Case study: Results

Both /i/–/a/ and /u/–/a/ models:
• High vowel f0 > low vowel f0 (IF0)
• f0 following vcl > f0 following vcd (~CF0)
• f0 at the end of a word < f0 before segment
• f0 increases with vowel duraGon

/i/–/a/:
• f0 difference by height smaller at the end of a word

/u/–/a/:
• f0 difference by height larger aJer vcl than vcd
• f0 difference by height larger before vcl than vcd

f0 midpoint (ERB) ~ 
 vowel height * preceding voice * following voice + 
 vowel duration + 
 (1 + vowel height| language)



Future directions

Con9nue data extrac9on from the UCLA Phone9cs Lab 
Archive to expand the VoxAngeles corpus, both in terms 
of number of languages and speakers per language

Segmenta9on of data from unprocessed languages - this 
will further diversify the available data for analysis

Currently hosted on Github 
(github.com/pacscilab/voxangeles), but perhaps also host 
on original UCLA website
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