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Time Group Analyzer: Summary

● TGA specifications
– Requirements, design, implementation

● Design and Implementation
● TGA Input, screenshot
● TGA Output (CGI response)

– text extraction

– syllable duration statistics reports

– Duration Bars & Duration Difference Tokens

– DDTs, DBs and Time Tree bracketing, DDT n-gram count

– induced Time Tree

– Wagner Quadrant Plot

● Pubished applications: example
● Planned: NLP applications, box plots
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TGA specifications

● Requirements specification 
● Design and implementation 
● Input parameters 
● Outputs
● Applications
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Requirements specification (1)

● Annotation mining: the extraction of information from 
annotations, e.g. Praat TextGrids. 

● In speech technology, annotated data are generally 
mined (semi-)automatically and efficiently. 

● In phonetics, manual or semi-manual mining is 
common but inefficient: 
– copying Praat information into a spreadsheet 

– defining functions sich as nPVI in the spreadsheet 

– calculating and generating graphics 

● In phonetics and linguistics there is a need for faster 
and more consistent mining of larger numbers of 
annotated (e.g. TextGrid) files, without necessarily 
working with programming experts 
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Requirements specification (1)

The Time Group Analyzer (TGA) is designed to 
support phoneticians by automatizing a wide 
range of relevant computational tasks: 
– duration extraction from TextGrids to table format, 

– basic descriptive statistics, slope, nPVI …, 

– novel visualisations of timing structure: 
● global acceleration/deceleration patterns 

– local acceleration/deceleration (trochaic/iambic, shorter/longer) 
Duration Difference Tokens (DDTs) and DDT sequences, for study 
of rhythm 

● Time Trees, for comparison of timing with grammatical 
structure 

● Wagner Quadrant plots 
● Box plots of unit durations 
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Design and Implementation (1)

● Software Development Environment:
– HTML, CGI, Python 2.7 

● Input:
– Praat TextGrid (long or short),

– CSV (Character Separated Values, with various 
separator chars).

● Output:
– HTML with text, syllable propertues, interpausal 

group statistics, Difference Tokens, Time Trees

– CSV for further processing.
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Design
and

Implementation 
(2)

TGA dataflow
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TGA Input Parameters

● Input form
– Input control parameter choices

– Time Group duration difference parameters

– TextGrid (long or short) or CSV file

● Output parameter choices
– Statistics

● Global (for entire file)
● Local (for each time group)

– Visualisations
● Local (Duration Bars, Duration Difference Tokens)
● Global (Wagner Quadrant Plots; sequence plots)
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TGA Input 
Form: 

screenshot
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TGA Input Form: parameter choices

● Input control parameter choices
– Textgrid tier name selection (e.g. 'Syllables', 'syllable', 'syll' - 

the tier can also be other items than syllables) 

– Pause symbol selection (e.g. '_', 'p', 'sil') for segmenting into 
interpausal groups 

● Time Group duration difference parameters: 
– Local TG threshold: sets the minimal difference (in ms) 

which counts as a difference; any difference below this 
threshold counts as equal duration 

– Local TG pattern symbols: select the symbols used for 
longer, shorter and equal duration difference relations 
('duration difference n-grams') 

– Global threshold range: for time group induction 

– Minimum TG length in syllables (e.g. 2, 3) 
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TGA Input Form: parameter choices

● Output control parameter choices
– Text extracted from labels 

– General information about TG elements 
● descriptive statistics, nPVI, regression slope and intercept 

– Details about individual interpausal groups: 
● descriptive statistics 
● visualisation:

– Duration Difference Token (DDT) sequences 
– Time Trees (TT) types 

– DDT n-grams 

– TT types 

– Conversion of input TextGrid to Character Separated 
Value (CSV) format
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TGA Output (CGI response)

● Text extraction
● Statistics 
● Time Group visualisations

– DDT n-grams (local threshold dependent)

– Time Trees (four types; local threshold dependent) 

● TextGrid input format reformatted as tables in 
Character Separated Value (CSV) format
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TGA Output: text extraction

Extract from first annotation file in Aix-MARSEC corpus



Dresden 2015-09-06 Interspeech Methodology Tutorial DG TGA 14

TGA Output: syllable duration properties
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TGA Output: four dispersion measures
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TGA
Output:
overall

statistics 
summary
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TGA Output:
Duration Difference Tokens and Duration Bars

Duration Difference Tokens:
/ long-short
\ short-long
= equal
Identification depends on local duration difference threshold.

Duration Bars:
Linear relations to durations for both width and length.
Eyeball impression of rhythm, rate change, final lengthening...

Inspect the relation between DDTs and DBs directly.
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TGA Output: DDTs, DBs and Time Tree bracketing
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TGA Output: DDT n-gram count

Summary:
42% alternations in the top 2 places

Next step:
Check DDT trigrams etc. for /\/, \/\, /\\, \// etc.

Note:
DDT n-gram identification is determined by the local threshold
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TGA Output: induced Time Tree

Time tree:
Induced from digram duration relations
Larger groupings inherit longest relation from constituent
Parenthesis notation
Python automatic prettyprint
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TGA Output: Wagner Quadrant Plot

Scatter plot:
z-scores of durations
duration relations di and di-1 on X and Y axes
syllable timing: typically random distribution
toot/stress timing: typically ‘L-shaped’, as in this example

(Aix-MARSEC genre G)
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TGA Output: Wagner Quadrant Plot

Scatter plot:
z-scores of durations
duration relations di and di-1 on X and Y axes
syllable timing: typically random distribution
toot/stress timing: typically ‘L-shaped’, as in this example

(Aix-MARSEC all genres)
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TGA Output: Wagner Quadrant Plot

Scatter plot:
z-scores of durations
duration relations di and di-1 on X and Y axes
syllable timing: typically random distribution
toot/stress timing: typically ‘L-shaped’, as in this example

(Mandarin L2 English – poor, advaiced; English native US)
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TGA Output: Wagner Quadrant Plot

Scatter plot:
z-scores of durations
duration relations di and di-1 on X and Y axes
syllable timing: typically random distribution
toot/stress timing: typically ‘L-shaped’, as in this example

(English – Mandarin - Tem)
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Pubished applications: example

Comparison of different timing measures:
nPVI, SD, etc.
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Planned: NLP applications; box plots

Computational 
linguistic 
applications:

word frequency 
lists, concordance

New 
visualisations:

box plots

Example:
time-tone
relations in
Mandarin



Time Group Analyzer: Summary

● TGA specifications
– Requirements, design, implementation

● Design and Implementation
● TGA Input, screenshot
● TGA Output (CGI response)

– text extraction

– syllable duration statistics reports

– Duration Bars & Duration Difference Tokens

– DDTs, DBs and Time Tree bracketing, DDT n-gram count

– induced Time Tree

– Wagner Quadrant Plot

● Pubished applications: example
● Planned: NLP applications, box plots
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