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About me

About me

> BA & MA in English and American Studies from TU
Chemnitz

» worked as vocational school teacher in Germany
> worked as high school teacher in China

> currently working at TUC as part of the DFG funded CRC
Hybrid Societies and the Erasmus+ project TEFL-ePAL
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Step 0: Data Collection

Sociolinguistic Interviews

in a Labovian tradition (Labov, 1994, 2001, 2010), based on Tagliamonte
(2006, 20117)

1. linguistic reading passages (Arthur the Rat, The North Wind and the
Sun, The Boy who cried Wolf; cf. Deterding (2006))

2. computational linguistic reading passages, optimized for phoneme
coverage (Taubert, Sternkopf, Kahl, & Eibl, fc.)

3. semi-structured interview based on questions from Tagliamonte (2006)

Participant selection:
> Chinese university students
> from either Guangxi, Yunnan or Guangdong
> majors other than English
> preferably undergraduates

> Nigerian researcher/expats
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Step 1: Data Preparation

Step 1: Data Preparation

Problem 1: Vowel measurements Problem 2: Manual vowel

require annotated data. Annotationis measurements are very time

very time consuming. consuming, especially for larger data

Solution: Forced alignment using the  sets.

Montreal Forced Aligner (MFA, Solution: Automated formant

McAuliffe, Socolof, Mihuc, Wagner, &  measurements using a Praat

Sonderegger, 2017) (Boersma, 2001) script. (available on
my website)
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Forced Alignment

Two step process:

1. create pronunciation dictionary (grapheme to phoneme, ARPABET'
(Rice, 1976))

2. force align the text using a pretrained model and the created dictionary

1 #!/usr/bin/bash
# create dictionary of text
3 mfa g2p english_g2p ~/data/input/transcript.txt ~/data

/transcript.dict
# force align
5 mfa align ~/data/input/ ~/data/transcript.dict english
~/data/output --clean --verbose

Listing 1: Running the MFA

Tfor a convenient overview, see https://en.wikipedia.org/wiki/ARPABET
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Figure 1: TextGrid File created by MFA in Praat
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Step 1: Data Preparation

Automated Vowel Formant Measurements

Status quo: Praat scripts circulated at linguistics departments.
Issue: scripts require specific annotations, not compatible with MFA output.
Solution: new , KISS Praat script

> processes all files in a given directory, expects *.wav and *.TextGrid files
with identical names

» measures formants of all vowels at 20%, 50% and 80% duration
» write all measurements to CSV file

Workflow Note

By default, all vowels (monophthongs and diphthongs) are measured,
selection should happen in R during analysis.
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Step 2: Analysis

R (R Core Team, 2021) script using dyplr (Wickham, Frangois, Henry, & Miiller,
2020), tidyverse (Wickham et al., 2019), ggplot2 (Wickham, 2016) and phonR
(McCloy, 2016).

Overview

The script generates a grid of vowel plots and vowel movement plots
comparing different data sets.

load data from CSV file

prepare data for analysis

select subset of vowels to analyze

filter outliers using Hampel filtering (Hampel, 1974)
normalize? data using Lobanov normalization (Lobanov, 1971)
find absolute minima and maxima in data sets

._create plots for each data set and arrange them
2for a comparison of normalization algorithms, see Fabricius, Watt, and Johnson (2009)
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Figure 2: Monphthongs Figure 3: Diphthongs

TUC - 12.10.2021 - Sven Albrecht 9/10 mytuc.org/qztk


mytuc.org/qztk

EEH ‘ Vowel Plot

TECHNISCHE UNIVERSITAT
MNITZ

References

References |

Boersma, P. (2001). Praat, a system for doing phonetics by computer. Glot. Int., 5(9), 341-345.
Deterding, D. (2006). The North Wind versus a Wolf: Short texts for the description and measurement of English pronunciation. Journal of the
ional Phonetic A iation, 36(2), 187-196.

Fabricius, A. H., Watt, D., & Johnson, D. E. (2009, October). A comparison of three speaker-intrinsic vowel formant frequency normalization algorithms for
sociophonetics. Language Variation and Change, 21(3), 413-435. doi: 10.1017/S0954394509990160

Hampel, F. R. (1974, June). The Influence Curve and its Role in Robust Estimation. Journal of the American Statistical Association, 69(346), 383-393. doi:
10.1080/01621459.1974.10482962

Labov, W. (1994). Principles of linguistic change Vol. 1, Internal factors. Oxford: Oxford : Blackwell.

Labov, W. (2001). Principles of linguistic change Vol. 2, Social factors. Oxford: Oxford : Blackwell.

Labov, W. (2010). Principles of linguistic change Vol. 3, Cognitive and cultural factors. Oxford: Oxford : Blackwell.

Lobanov, B. M. (1971, February). Classification of Russian Vowels Spoken by Different Speakers. The Journal of the Acoustical Society of America, 49(2B),
606-608. doi: 10.1121/1.1912396

McAuliffe, M., Socolof, M., Mihuc, S., Wagner, M., & Sonderegger, M. (2017). Montreal forced aligner: Trainable text-speech alignment using kaldi. In
Interspeech (Vol. 2017, pp. 498-502).

McCloy, D. R. (2016). phonR: Tools for phoneticians and phonologists [Manuall.

R Core Team. (2021). R: A language and environment for statistical computing [Manual]. Vlenna Austria.

Rice, L. (1976). Hardware and software for speech synthesis. Dr. Dobbs J. of Comp C: ics & Or ia, 1(4).

Tagliamonte, S. A. (2006). Analysing sociolinguistic variation. Cambridge University Press.

Tagliamonte, S. A. (2011). Variationist sociolinguistics: Change, observation, interpretation. John Wiley & Sons.

Taubert, S., Sternkopf, J., Kahl, S., & Eibl, M. (fc.). A Comparison of Text Selection Algorithms for Sequence-to-Sequence Neural TTS. In NeurlPS 2021.

Wickham, H. (2016). Ggplot2: Elegant graphics for data analysis. Springer-Verlag New York.

Wickham, H., Averick, M., Bryan, J., Chang, W., McGowan, L. D., Frangois, R., ... Yutani, H. (2019). Welcome to the tidyverse. Journal of Open Source
Software, 4(43),1686. doi: 10.21105/joss.01686

Wickham, H., Frangois, R., Henry, L., & Miiller, K. (2020). Dplyr: A grammar of data manipulation [Manuall.

TUC - 12.10.2021 - Sven Albrecht 10/10 mytuc.org/qztk


mytuc.org/qztk

@ Vowel Plots
CASE 21/4

TECHNISCHE UNIVERSITAT .
CHEMNITZ TU Chemnitz

Vowel Plots with Praat and R
CASE 21/4

Sven Albrecht
sven.albrecht@phil.tu-chemnitz.de
TU Chemnitz
12.10.2021

&\ HYBRID
SOCIETIES PFG i

TUC - 12.10.2021 - Sven Albrecht 11/10 mytuc.org/qztk


sven.albrecht@phil.tu-chemnitz.de
mytuc.org/qztk

	About me
	Step 0: Data Collection
	Step 1: Data Preparation
	Step 2: Analysis
	Results
	References
	References
	Appendix

