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Objectives

 Speech data

 Speech corpora, datasets: TIMIT

 Command-line conversion  in Lecture 18.pdf

 Popular speech data analysis tools

 Forced aligners

 Montreal Forced Aligner demo
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Popular speech data analysis tools for 

linguists (1)
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Multimodal (audio + video):

 ELAN multimodal annotator (Wittenberg et al. 2006)

Some tools are online:

 NORM: the Vowel Normalization and Plotting Suite

 CLOx: by the Sociolinguistics Lab at U of Washington
 Web-based service, uses Microsoft’s Speech Service API to orthographically 

transcribe sociolinguistic or other audio-recorded interviews in a format amenable 
to linguistic analysis. 

 DARLA: Dartmouth Linguistic Automation
 You upload an audio file and a transcript file, the site will process them and email 

you the results, etc!

https://archive.mpi.nl/tla/elan
http://lingtools.uoregon.edu/norm/
https://clox.ling.washington.edu/#/
http://darla.dartmouth.edu/


Popular speech data analysis tools for 

linguists (2)

4/9/2025 4

 Forced alignment is a technique to take an orthographic 
transcription of an audio file and generate a time-aligned version 
using a pronunciation dictionary to look up phones for words.

 Forced aligners

 Penn Phonetics Lab Forced Aligner (Yuan & Liberman 2009) → legacy, 
became FAVE-align

 FAVE-align (Rosenfelder et al. 2011)

 Montreal Forced Aligner (McAuliffe et al. 2017)  we'll take a look 

https://web.sas.upenn.edu/phonetics-lab/
https://github.com/JoFrhwld/FAVE/wiki/FAVE-align
https://montreal-forced-aligner.readthedocs.io/en/latest/index.html


Forced alignment
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 "Forced alignment": automatic 
synchronization of a sequence of 
phones with an audio file. 

 Purpose: speed up manual 
segmentation and annotation

 Rather than doing everything manually 
from scratch, correct output from 
forced aligner

 Makes life easier for linguists doing 
speech-focused research! 

"… for her brother 
Bob  We also 
need a small 

plastic snake and 
a big toy frog for 

the kids …"

Example speech from the Speech Accent Archive: 
https://accent.gmu.edu/browse_language.php?fu

nction=detail&speakerid=556

https://accent.gmu.edu/browse_language.php?function=detail&speakerid=556
https://accent.gmu.edu/browse_language.php?function=detail&speakerid=556


Forced alignment
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 You have: a speech file (.wav), a transcript file (.txt) →

 You want: 



Sound wave, words, phones
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 What additional linguistic 
information is needed? 

 Pronunciation dictionary

 Phonemic/IPA representations for 
"brother", "we", "also"…

 More broadly: orthography → phone 
(G2P, "grapheme-to-phoneme")

 We tried G2P libraries: "Phonemizer" and 
"Epitran", details in Na-Rae's JNB from 4/4

 Acoustic model

 How phonemic representation relates to 
sound wave

"… for her brother 
Bob  We also 
need a small 

plastic snake and 
a big toy frog for 

the kids …"

https://github.com/Data-Science-for-Linguists-2025/Class-Exercise-Repo/blob/main/activity7_speech/phonemizer_panphon_epitran.ipynb


Demo: Montreal Forced Aligner
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 Home page: 

 https://montreal-forced-aligner.readthedocs.io/en/latest/ 

 GitHub project page:

 https://github.com/MontrealCorpusTools/Montreal-Forced-Aligner

 Builds on popular/standard libraries:

 Kaldi ASR toolkit

 [home] [GitHub repo]

 which builds on OpenFST

 [home] 

https://montreal-forced-aligner.readthedocs.io/en/latest/
https://github.com/MontrealCorpusTools/Montreal-Forced-Aligner
https://kaldi-asr.org/doc/about.html
https://github.com/kaldi-asr/kaldi
http://www.openfst.org/twiki/bin/view/FST/WebHome


Steps (latest MFA version 3.2.2)
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 Install Kaldi, MFA
 Install through conda. Install the latest version to use full G2P functionality. 

Alternatively: install older ver 1.0.1 available here, which is Windows-native. 

 Prepare data to align
 Speech files  (WAV format, single-channel)
 Transcript files (.lab or .txt format; no punctuation)

 Download language models (pre-trained, MFA offers many)
 An acoustic model for the language
 A pronunciation dictionary for the language

 If not available: produce one by running language-specific G2P (grapheme-to-phoneme) 
on your transcript files

 Run: 
 mfa align <input-dir> <pron-dict> <acoustic-model> <output-dir>

 New TextGrid files in the output dir! Examine.   

We'll use TIMIT data for demo 
(pretend it came with audio files 

and .TXT transcripts only)

https://github.com/MontrealCorpusTools/Montreal-Forced-Aligner/releases/tag/v1.0.1
https://montreal-forced-aligner.readthedocs.io/en/latest/pretrained_models.html


Cleaning transcript files
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Initial digits and 
punctuation need to go

Perl + regular expressions 
to clean up
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Use bash for-loop to 
create cleaned-up version 

of all .TXT files

.WAV and .TXT files are 
now ready…



Download language models
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 MFA's pre-trained 
acoustic models:

 https://mfa-
models.readthedocs.io/en/la
test/ 

 MFA's English dictionary:

 https://github.com/Montreal
CorpusTools/mfa-
models/releases/tag/diction
ary-english_us_mfa-v3.0.0 

https://mfa-models.readthedocs.io/en/latest/
https://mfa-models.readthedocs.io/en/latest/
https://mfa-models.readthedocs.io/en/latest/
https://github.com/MontrealCorpusTools/mfa-models/releases/tag/dictionary-english_us_mfa-v3.0.0
https://github.com/MontrealCorpusTools/mfa-models/releases/tag/dictionary-english_us_mfa-v3.0.0
https://github.com/MontrealCorpusTools/mfa-models/releases/tag/dictionary-english_us_mfa-v3.0.0
https://github.com/MontrealCorpusTools/mfa-models/releases/tag/dictionary-english_us_mfa-v3.0.0
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SUCCESS! 
New crop of TextGrid files

Using older version 1.0.1: 
mfa_align.exe
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Inspect the result in 
PRAAT. 

How did MFA do? 
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Comparing with
TIMIT's original SA1.PHN 

segmentation 

Remember: this was 
human-annotated! 



No transcripts?
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 But wait! What if we don't even have a transcript file? 

 We can auto-transcribe… ASR! 

 ASR demo using SpeechRecognition Python library

 In Jupyter Notebook 



Wrapping up
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 Next class:

 More on forced alignment, intro to ASR

 Project presentations coming up.  
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