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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



TGA specifications

 Reguirements specification

* Design and implementation
* Input parameters

e Outputs

* Applications
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Requirements specification (1)

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

* |n 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

Dresden 2015-09-06 Interspeech Methodology Tutorial DG TGA



Design and Implementation (1)

» Software Development Environment:
- HTML, CGl, Python 2.7

e Input:
- Praat TextGrid (long or short),

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

e Output:

- HTML with text, syllable propertues, interpausal
group statistics, Difference Tokens, Time Trees

- CSV for further processing.
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Design [ Input page (HTML form) |

and » "
Im pleme ntatl on Annotation Parameters
(2) | |
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Praat formats sV metadata Local Global

T

l ] - Internet browser -

TGA dataflow - * -
CGI
(Common Gateway Interface)

Y Y
Syllable analysis Time Group Analysis
Y
Global metrics i l i
(rmin, max, mean,

median, nPVI slope, |  Pattern Time Tree | n-gram
sd, ...) | Visualisation |~ Analysis = Analysis
; = ' [ |

Internet output (HTML page)
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TGA Input Parameters

* |nput 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)
e Global (Wagner Quadrant Plots; sequence plots)
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TGA Input
Form:
screenshot

Dresden 2015-09-06

TextGrid input control parameters (long or short TextGrid format accepted: only Interval Tiers, abviously)

Tier name: Syllaties (max length 20; not needed for CSV formats)
Pausc symbal: [ {max length 20; also needed for CSV formais)
More than one pause symbol permatted. separate with spaces. Delete any of the examples which maght occur

as an annotation label. 11 your pause symbol is not in the examples given, enter it

Time Group duration differcnce parameters:
TG eriterion: ' pausegroup ' deceleration (increasing) - acceleration (decreasing)

Local |7 ms i iry values less than common iyll.nhl-: lengths, eg 0 ... 300 ms)

mlm Lll'lﬂ"ﬁ Hdurlﬂhn'li:rF 11|:I1ni|5.u:|r'|= (1 char)

Time Tree foguaiasi - Jiambic TTit fquasi- Mrochaic TTIE " show all TT

criterion: fguasi-Jlambic TTgte ' fquasi- jrochaic TTie ' do mot show TT

Global TG o - 120 ms { minimal duration difference)

threshold :

range: =loh held o i : R
I:tp:rnmm W ||h v a.Iue-.s Frm'n 01w 4RI:I'IJ m-.-gm'n: uhm- are 1:ln1'|‘||I'IH|I
Equal range boundaries are adjusted 10 have range of 1, not null; 1if necessary values are switched 10 ensure
'low before high'.

Min TG length: > & " (penerally =2, as ‘mmimal rhythm')

Time Group cutput confrel parameters:

Print texi? ®oro U oyes m-grams? ® oo U oyes All ouiputs: ' no ® pes
TG cement info? ® 5o 0 yes Time Trees? ® o ) e
TG detail” L s CS5Y output? * po R
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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.qg. 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
- Detalls about individual interpausal groups:

 descriptive statistics

e 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)

e Text extraction
e Statistics

* Time Group visualisations

- DDT n-grams (local threshold dependent)
- Time Trees (four types; local threshold dependent)

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

'mO: 'nju:z (@ balt D@ 're vr@n 'sVn 'm VN 'mu:n _
'faUn d@ r@v D@ ,ju: nl {I 'kel Sn 'tS3:tS

'hu:z 'kV r@nt 1l In 'dZell

f@ 't{ksI'vel Zn

Extract from first annotation file in Aix-MARSEC corpus
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TGA Output: syllable duration properties

Dresden 2015-09-06

Duration properties (syllables)

Attributes Values Attributes

n: 31 1ntercept:

min: 50 slope:

max: 500 std:

mean: 195.81 nPVI:

median: 160.0 rPVI:

total: 6070 100*rPVI/med:
range: 450 nPVI*med/100:
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Values

192,177
0.242
102.258
54

97

61

86
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TGA Output: four dispersion measures

PIM(I; ., 2. Ilog—l

100x Y |MFL —lIen( foot, )
len( foot, )

PED(foot; . ,)

where MFL = le len( foot, )

I

n
rPVI(d,.m) — S d—d, ) (m—1)
- me1 dp—d,, 1
nPVI(d,..n) B 100x 2,177 7/
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TGA
Output:
overall
statistics
summary

Dresden 2015-09-(

Summary table of global and accumulated TG duration functions (some do make sense...)

Time Group criterion: pausegroup. local threshold: 10, Min valid TG length: 2

Only inter-pause infervals measured: pauses not included

Owverall duration: 6070 Owerall raw longer, ms: 1510 Owverall raw shorter, ms: 1410
Owverall min: 50.00 Owverall max: S00.00 Overall range: 450,00
Valid Time Groups: 4 Overall ratefsec: 11

Components: global tendencies

Overall mean: 195,81 Overall median: 1641000 Owerall SD: 102,26
Overall npvi: 54.00 Overall intercept: 192.18 Overall slope: .24
Mean of means: 196.00 Median of means: 194.50 SD of means: 21,89
Mean of medians:  187.50 Median of medians: 170.00 S0 of medians: 41,95
Mean of SDs: 93.15 Median of SDs: 89.12 SD of SDs: 18.97
Mean of nPVis: S8.00 Median of mnPVis: S2.00 SD of nPVl]s: .59
Mean of intercepts: 15494 Median of intercepts: 137,78 S of intercepts: S6.84
Mean of slopes: 1.52 Median of slopes: 9,90 SO of slopes: 14.97
Components: correlations

miean:: TGdur: 0384 median:: T Gduar: -0.296 SD::TGdar: 0.935
nPVI:TGdur: -0.623 slope::TGdur: 0.875 intercept::TGduar: -0. 762
nPY1::mean: 0408 slope::mean: -0.020 intercept::mean: 0.IK8
nP¥1::median: 0.931 slope::median: -0.710 intercept: :median: 0.831
nPVvI::SD: =0.317 slope::SD: (). 6vr intercept::SD: 0. 483




TGA Output:
Duration Difference Tokens and Duration Bars

L N A T A L L L A

o Y BN I 11
o0 I o0 I 70 130 20 I 110 I
190 150 515 ) 190 140
280

370

Duration Difference Tokens:
| long-short
\  short-long
= equal

|dentification 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

[ w160 njucE: 2: 1M (i -60 hallt- 1 50 D 100 're; 160 vrian-2 10 'sVn:290° |:|1|'l|""- 200 'mu-n-500 PALUSE- 117 # |

| ey ‘mjuz @ ballt D@ ‘re vriEn ‘s¥o 'mjVN ‘mum lambicTTet: (w0 ‘nguce) (00 G Balloy ({ D ‘re) vri@n)) Vo) CmjVN ‘miaia)))
' lambicT Tgie: ('mid; ‘njuce & balft DEE re veiem (5o 'mj YN e PALUSE)
i I l frochale TR (0ol Coguce G0 Cballn Ea ) (e (el 5% m Cmiy S Cmoon FAUSE NG
o 100 trochale TTe: ('m0 mjacz f Balle D re veian sV ‘'m VN ‘mens PAUSE)
i b 150 |
LT
S0

Malin-260 di- B0 riarv-50 Dia: 170 Ju 1 &0 nl-B0 1: 140 kel | &0 Sn: 260 15305 360 PALUSE: |84 #

| “olin o wigy D gu: of 0 kel Sn 1838 famblcTTgt: ("Talln (o0dar Crtry D 3p (0w (iml 1) el)) Sni) 1831450
lnmbic T Tgte: ("falin d@ riav D ju- nl 1 kel Sn 15345 PAUSE)
1! I I 1 I I I Arochade T (0 Glln dilh v (D ju:) nl) 0 kel (Sa (15305 PAUSE)
i Rl 'tﬂl:il.ll.ﬂ:l].ll! ("Ll m dia e D) ja: sl 1 kel Su 55315 PAUSE)
170 B2l |4 i i
Indl Indl

'I'I-u £ 200 KV 110 rgne: 160 190 1a: 150 ‘42280 PAUSE-S0 &

| Tomr kW rm I6 A7l lnmblcTTgt: (huz (&Y r@nt) ({11 In) ‘dZell)))
lambicTTgte: (huze &Y mant 1 s 4211 PAUSE])
I I I trochale O (00Chu:z KV (raemt 1) (I CdZell PAUSE)D)
110 Wi trochmls TTie: (hu:z kY riwod I In'dZcll FAUSE)
| lsn 150

- (- 280 "t fs: 200 1260 "vel: 180 Zn-260 PAUSE-6T4 ¥

= 'IH\!- i vel lamblcTTgt: (P (e ks (0] *vel) Lnj PAUSE]}))
lambic T Tgie: (Fa tiks [ vel #n PALUSE)

Arochale TI0E: (i fiw ("0iks 1§ el £ PALUSE)
rochale THe: (i ‘ijks | vel £a PALSE)

| 280 290




TGA Output: DDT n-gram count

Difference digram ranks and counts (n=270):
1.[22%(60):/\] 2.]20%(55):\V] 3.[11%(31):\\] 4.]9%
(24):\}] 5.]16%(17):4\] 6.[6%(15)://] 7.[5%(14):4{/] 8.]4%
(11):=\] 9.[4%(11):/=] 10.]3%(9):\=] 11.[3%(8):=/] 12.
[29%(6):/}] 13.[1%(4):=}] 14.][1%(3):{=] 15.[1%(2):==

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

(((@ '"baUt)
((('{N glI)
(kn {m))
('bI wv1@ns)))
((((t@ D@)
('brI tIS))
(('kaUn
(sl
(Bv 'tS3:)))
ts51z))
PAUSE) )
Time tree:

Induced from digram duration relations

Larger groupings inherit longest relation from constituent
Parenthesis notation

Python automatic prettyprint

Dresden 2015-09-06 Interspeech Methodology Tutorial DG TGA
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TGA Output: Wagner Quadrant Plot

; Wagner Quadrant z-score plot of pairwise durations

AMBIC: s+ SPONDAIC: |+ |
3 it ;I.ncal Isochrony Lin
: |
x sl N
| = | H
S | 5
g e s e _.+., .................................. bt e S 3
= : :
1
ok ]
1 '
,PYRRHIC: 545 TROCHAIC: 145
— | 1
=9 1 0 1 2 3 4 5 5
Scatter plot: Duration |

z-scores of durations
duration relations d; and d; ; on X and Y axes

syllable timing: typically random distribution
toot/stress timing: typically ‘L-shaped’, as in this example
(AIXx-MARSEC genre G)
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TGA Output: Wagner Quadrant Plot

Wagner Quadrant z-score plot of pairwise durations

8 ! | ! .
JAMBIC: si+| SPONDAIC: [+ :
X [ X ® 5
6L l
o Locai Isnchrdny Line
- 4l e ' ' |
s : : :
c E E E
S : e f
© ; z z
S E E E
E 2_. e '.' .' '. -
o 5 5 5
L : . .
e ‘ i i
: o B o 0y : '
é.' ' o’ ..'rfl... *ie -
, PYRRHIC: s+s TROCHAIC: |+s 5 :
— | ] | | | | |
-1 0 1 2 3 4 5 6

-2
Scatter plot:

Duration i

z-scores of durations
duration relations d; and d; ; on X and Y axes

syllable timing: typically random distribution
toot/stress timing: typically ‘L-shaped’, as in this example
(Aix-MARSEC all genres)

Dresden 2015-09-06
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TGA Output: Wagner Quadrant Plot

3 Wagner Quadrant z-score plot of pairwise durations (TGA)

AMBIC: 5+ SPONDAIC: 1+1:
. _c Local Isochronyelip€
2_
—~ 1
+
=
=
[
8 oL
-1
[ ] | - [ ]
PYRRHIC: 545 . TROCHAIC: |+5
_2 | 1
. -1 0 1 2 3
. Duration i
Sca

z-scores of durations
duration relations d; and d; ; 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)
Dresden 2015-09-06 Interspeech Methodology Tutorial DG TGA

23



TGA Output: Wagner Quadrant Plot

4 Wagner Quadrant r scare plot of palrW|sa durations
|AMBIC: s+| ; SPDNDAIC |+1 '

Lacal Isochrony Liné

Duration i+1

| PYRRHIC S+5 TROCHAIC: |+ ; ;
—_— | | | | | |
3 2 1 0 1 2 3 4

Scatter plot: Duration i
z-scores of durations
duration relations d; and d; ; on X and Y axes

syllable timing: typically random distribution
toot/stress timing: typically ‘L-shaped’, as in this example
(English — Mandarin - Tem)
Dresden 2015-09-06 Interspeech Methodology Tutorial DG TGA
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Pubished applications: example

Standard Deviation and nPVI

300
25D == mMax
=#=mean
" 200 Range/10
g 150 N = =A=|r‘|tl:pt
o _ =p=—Slope*500
E 100 & —— % - Sd/2
UE; 50 —N - =+¢=nPVI
0
1 2 3 4 5 6

Genres A,B,C.D, F, K

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

Mandarin
Tone-Duration relations (mean/error, box and data plots)

_ 400 , ,
Computational
IlngL_ustl_c 2ol
applications: i . T "
word frequency . :
lists, concordance o i 8 =
| : == i ' »
j - | |
New ZE0L... e P -4 .
- = - L -l & ——
visualisations: € 2 b - T i 8 L e :
box plots B 200 . i , : " |
5 | w -—Li # e [ |
& - i ™
- *ln T L s
150} . ; b g . E -
Example. HE- ! : : I .|
time-tone s | i - i : : :
relations in I i H -
. ! ,
Mandarin | 3 i
5.] — ey o —
n 1 1 1 1 1
1 2 F 4 5

Error bar & scatter plots are offset | and r of boxes
Total n: 182; Min: 51.0; Max: 342.0; nPVI: 40; Sumdiff: -9.0
Means: 203 - 168 - 189 - 181 - 128
Medians: 190 - 157 - 186 - 172 - 115
Dresden 2015-09-06 SDs: 50 - 49 - 39 - 60 - S8



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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