
Persuading birds of a feather to flock 
together – reflections on managing and 

measuring diverse speech corpora in SPADE

Jane Stuart-Smith* Jeff Mielke~ Rachel Macdonald* 
James Tanner+ Morgan Sonderegger+  and                       

The SPADE Consortium
*Glasgow University Laboratory of Phonetics (GULP),
~North Carolina State University, +McGill University

ALS2020 Online 14-15 December 2020



Software large-scale 
speech analysis

Data from ~40 datasets
(socio)linguistic
surveys

Research 
’English’ sounds 
over time and 
space

https://spade.glasgow.ac.uk/

https://spade.glasgow.ac.uk/


Software large-scale 
speech analysis

Data from ~40 datasets
(socio)linguistic
surveys

Research 
’English’ sounds 
over time and 
space

https://spade.glasgow.ac.uk/

https://spade.glasgow.ac.uk/


US and Canada
UK and Ireland

• 44 collected: public/private, 4 countries, 115 years 
• 42 measured: ~8600 speakers,  ~2200 hours

Datasets
https://spade.glasgow.ac.uk/
the-spade-consortium/

https://spade.glasgow.ac.uk/the-spade-consortium/


Stuart-Smith et al 2020, 
LabPhon17



Issues for ethics and data 
management

• multi-site project (UK, Canada, US) with 
differing data protection laws

• diverse public and private speech datasets

• proper acknowledgement for sharing existing 
speech datasets, each arising from huge 
amounts of time, energy and effort 

Sonderegger et al (forthcoming 2021), MIT Open 
Handbook of Linguistic Data Management 



Data Guardians

• an institution, individual, or both,                with 
responsibility for one or more speech              
dataset

• SPADE worked with DGs to ensure data sharing 
occurred in line with their specific wishes
• primary (personal) data: raw audio and text files

• secondary data: anonymised derived datasets of 
measures produced by SPADE for sharing back to 
DGs, and deposit as appropriate



acknowledging our Data Guardians

• The SPADE Consortium is last author for all outputs 
using the SPADE datasets (Michaelis et al. 2013) 

• irrespective of which corpora are the basis of  
particular analysis for presentation/publication

• each/all corpora are referenced for all outputs

• DGs can track the use of secondary data            
made possible by their data sharing

• possible precedent for future projects

https://spade.glasgow.ac.uk/the-spade-
consortium/

https://spade.glasgow.ac.uk/the-spade-consortium/


Data Transfer Agreement

• drawn up at Glasgow to adhere to UK/EU General 
Data Protection Regulation (GDPR)

• confirms responsibilities of data holders (SPADE) 
and Data Guardians for primary and secondary 
datasets

• enabled DGs to specify what SPADE may/may not 
do with their data, including specific requirements

• particularly for private datasets



underpinning agreements

1. Research Collaboration Agreement between all 5 
institutions in all three countries (UK, Canada, US) 
provided basis for secondary data sharing within 
project team

2. Data Sharing Agreement between UK and 
Canadian institutions provided basis for sharing 
primary datasets                                                        
NB US institutions could not participate due to 
incompatibility of data protection laws



primary data flow



secondary data flow



Stuart-Smith et al 2020, 
LabPhon17



Stuart-Smith et al 2020, 
LabPhon17

Integrated Speech   
Corpus Analysis        
(ISCAN) McAuliffe et al (2019)



‘the only thing I think some of the classes are’
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reliable measures
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Issues for measuring sibilants 

The usual suspects:

• spectral estimator – FFT or multitaper

• sampling rate – spectral range

• measures – peak, Centre of Gravity, amplitude 
difference, etc.

e.g. Koenig and Shadle (2013); Reidy (2015); 
Stuart-Smith et al (2020), LabPhon17



Issues for measuring sibilants 

Less usual suspects: 

- sampling rate(s)

- window size, sampling rate, and bins

- recording quality



Sampling rate(s)

• Sampling rate determines spectral range over which 
measures can be calculated – peak, but especially 
COG – are sensitive to differences in spectral range

• SPADE datasets show 8 different sampling rates: 
11,055; 16,000; 22,050; 22,051; 32,000; 44,100; 
48,000; 96,000

• We also discovered within-dataset differences for 
sampling rate…



Sampling rate(s)

Dataset-a
Dataset-b
Dataset-c
Dataset-d
Dataset-e
Dataset-f
Dataset-g
Dataset-h
Dataset-i
Dataset-j
Dataset-k
Dataset-l



Window size, sampling rate, 
frequency bins
• checked measures made in two sequential 

measurement rounds

• results from measurement round1 were +/-20Hz 
different from measurement round2

• same dataset

• ‘same’ measurement strategy: multitaper spectra 
from 25ms window

• the devil is in the detail



window 
length and 
sampling rate 
must fit 
perfectly

e.g. 16,000Hz 
measured 
with 25ms 
window gives 
400 samples, 
so 200 bins 
for spectra

measures will 
be consistent 
irrespective of 
time point 
measured

window at any timepoint always captures same 
number of samples



window 
length and 
sampling rate 
must fit 
perfectly

22,050Hz 
measured 
with 25ms 
window gives 
551.25 
samples:
551 samples  
gives 276 bins
552 samples 
gives 277 bins

window captures 276 bins shifted window captures 277 bins

measures will vary within corpus by +/-20Hz 



Window size, sampling rate, 
frequency bins
• if we want to keep 25ms window + various 

sampling rates across datasets 

• and keep frequency bins, and so Hz measures 
always the same

we disregard the extra sample, i.e. always round 
down (effectively makes the window fit)



Stuart-Smith (2003)
LabPhon9 

recording quality
raw spectrum of /s/ in face



p= 0.0056 (≈ 0.05/9) 

“real-time” comparison

“apparent-time” 
comparison

better
(less 
noise)

worse
(more 
noise)

Differences in recording quality exist in SPADE datasets,       
e.g. Sounds of the City dataset

Rathcke and Stuart-Smith (2014)



Recording quality – a potential 
solution
• take an average spectrum which reflects overall energy 

differences in the signal during each recording

• implement a normalization procedure which is 
workable and fast for processing ~40 datasets 

 extract all utterances from a recording using ISCAN

 take 1000 equally-spaced spectra from across only the 
utterances of each recording

 use the utterance spectra to derive mean/SD 
amplitude for recording as a whole

 normalise sibilant spectra using utterance mean/SD 
amplitude 



‘raw’ sibilant 
spectra (plotted 
with mean/SD of 
utterance spectra)

sibilant spectra  
normalized 
using mean/SD 
of utterance 
spectra

Example dataset - Buckeye



Example dataset - Buckeye

‘raw’ sibilant 
spectra (plotted 
with mean/SD of 
utterance spectra)

sibilant spectra  
normalized 
using mean/SD 
of utterance 
spectra



Example dataset – SLAAP-North Carolina – African-American

‘raw’ sibilant 
spectra (plotted 
with mean/SD of 
utterance spectra)

sibilant spectra  
normalized 
using mean/SD 
of utterance 
spectra



Issues for measuring sibilants 

Less usual suspects: 

- sampling rate(s)

- window size, sampling rate, and bins

- recording quality

 watch this space to discover how our solutions 
impact on our measures, results, and 
interpretations!



• We are gradually persuading our many birds of 
many different, beautiful feathers, to flock 
together…

• and in doing so, encountering many interesting 
issues from working with multiple, diverse datasets



Thank you!
Data Guardians in the SPADE Consortium
and our teams of assistants

http://spade.glasgow.ac.uk/
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http://152.1.64.33/spade/latest 

Try out our prototype Shiny app 
– to look at time/space 
visualisation of SPADE data:

http://spade.glasgow.ac.uk/
http://152.1.64.33/spade/latest/


http://spade.glasgow.ac.uk/

Investigators
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Postdocs & Doc

Michael McAuliffe
Software 
development

Rachel Macdonald
Project manager Dr James Tanner

Project PhD

http://spade.glasgow.ac.uk/


Arlie Coles 
(U. de 
Montréal)

Elias Stengel-
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Hopkins)

Vanna
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(McGIll)

Michael 
Goodale, 
Sarah Mihuc
(McGill)

and many more!
Stacey Harkin
Kirsty McCahill
Mitchell McGee
Edward Marshall
Julia Moreno
Jo Pearce 
Niamh Walker
Ewa Wanat

Jordan Holley
Peter Andrews
Kaylynn Gunter



Workflow – this is complex but gives 
the kind of idea…

Glasgow team send 
UK/EU/Canadian DG 
DTA form for completion

DG completes 
form and 
returns to 
Glasgow

Glasgow team (SPADE 
and Contracts office) 
check, sign and return 
form

DG or their 
institution sign 
and return form

(Primary) data 
transferred, usually 
via secure link 
upload

Data cleaned and 
processed at 
Glasgow, aligned if 
necessary

Data sent to McGill 
(Canada) usually via 
secure SCP transfer.

Measurements 
taken from data 
using ISCAN 
software (usually) at 
McGill

Derived (secondary) 
anonymised datasets 
produced and used 
(where permitted) for 
SPADE research

Derived (secondary) 
anonymised datasets 
deposited (where 
permitted) on SPADE 
repository

(Similar 
workflow 
between the 
US (NCSU) 
and McGill 
for US data)


