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Quick recap: Phonation Il

 How does phonation work?
Air from lungs pushes closed vocal folds apart - Sudden heavy
airflow creates suction = Vocal folds get pulled shut again -

Repeat = Vibrations = Sound/Voicing

 Different phonation types: creaky, breathy, whisper, falsetto etc.:

Paralinguistic and linguistic function

 Source-Filter-Model: Signal produced from source (larynx) is

modified by a filter in the vocal tract to form the sounds
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Introduction to Praat
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Speech chain

Speaker Listener

Muscles Ear

U

Sound Waves

. ... | Articulatory Acoustic Auditory
phonetics phonetics phonetics
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* Acoustic analysis program

« Widely used in field of Phonetics for its ability to:

* Visualize, label, and segment audio files
» Perform spectral and temporal analyses @

» Synthesize and manipulate speech
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Eurluid Praat: |y,¢0rmation on Praat:
. m * Introductory tutorial: choose Intro from Praat's Help menus.
Windows

* i 1aler 1 l
* Linux, FreeBSD Extensive manuals and tutorials: in Praat's Help menus.

* Beginner's manuals by others
* SGI, Solaris, HPUX )

* Paul Boersma's publications on algorithms and tutorials.

¥ the source code

The authors

Paul Boersma and David Weenink
Phonetic Sciences, University of Amsterdam
Spuistraat 210
1012VT Amsterdam
The Netherlands

http://www.fon.hum.uva.nl/praat/
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Praat Mew Open Save Help
Objects:
r
B ' Praat Picture — O X
File Edit Margins World Select Pen  Font Help
[] 1 [] 2 [] 3 1 4 1 5 [] E .
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Objects-Window I

B ' Praat Objects = a X
Praat Mew Open Save Help
DCt: — Sound help |
Testt 1212 View & Edi |
Play | Praat works with "objects"
Dirav - |
Cuery - |
Modify - |
Gytiico- : ie. Sound-Objects or TextGrid-Objects
Analyse periodicity -
Analyze spectum - |
Ta Intensity. .. |
t anipulate - | . . . .
Conven - |  Keep in mind: The options for object
Fiter I management and object actions
Combine -
differ depending on the object type.
Here: Sound-Object
Rename... | Copy... |
Inspect | Info |
Remaove
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Objects-Window I

B ' Praat Objects - a X
Praat Mew Open Save Help
DCt: — Sound help |
Testt 1212 View & Edi |
Play | Objects are transient.
Ciramw - |
Cuery - |
Modify - |
e : Actions cannot be undone most of the
Analyze periodicity - .
Analyze spectum - | tl m e °
Ta Intensity. .. |
t anipulate - | . " " .
Conve- | i.e."Remove" deletes objects
il I definitively and without asking for
Comnbire -
confirmation!
Here: Sound-Object
Rename... | Copy... |
Inspect | Info |
Remaowve
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Objects-Window

| B "Praat Objects
Praat Mew Open 5Save

Objects:

1. Sound 1212
2. TextGnd 1212

Rename... | Copy... |

Inspect | Info |

Remave

O

TextGrd help

Yiew & Edit alone

Yieww & E dit with Sound?

Draw -

Tabulate -

Cluery -

Fodify -

Analyse

Eutract one tier...

Extract part...

Analpse interval tier -

Analyze paint tier -

Synthesize

Merge

Concatenate

To DurationTier...

19.11.2024
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Loading files

—

Saving files

(_>

Open >> Read from file...

(Open long sound file...)

Save >> Save as WAV file...

—

Save >> Save as text file...

Manage objects

Remove

‘Rename...]

o
(T
[T

I
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Opening Editor-Windo
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" B ' Praat Objects
Praat MNew Open

: Objects:

2 TewtGrid 1212

Save

Sound help

“Wigw & Edit

Play

Draw -

e -

M odify -

Annotate -

Analyze perodicity -

Analyze spectm -

To Intenzity. .

M anipulate -

Corvert -

Filter -

Combine -

Rename... |

Cop...

Inspect |

Infa

Remaove
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Editor-Window

B " 1. Sound 1212

= [m] X
| File Edit Cuery View Select Spectrum Pitch Intensity Formant Pulses HE.-IpI
6.080000

04717 : i
Oscillogram
0_04085—
-0.471
5000 Hz| | “ i #I 250 Hz
If
|
M |
| ‘ | [l
| |
I |‘ L )
| | 1506 Hz
|
‘ Spectrogram
|
| "’
0Hz ' 75 Hz
3.040000 | 3.040000
3.040000 |3_D4000O Visible part 6.080000 seconds 9120000 3.040000
Total duration 12.160000 seconds

all | in | out | 36l | bak |ﬂ
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Oscillogram and Spectrogram I -

The speech signal is shown as...

...the change in sound pressure p over

...the over
The sound pressure p is shown by the degree of
blackening.

Sound pressure - volume
Time = duration
Frequency - pitch
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B ' 1.Sound 1212 - O X A
| File Edit Cuery View Select Spectrum Pitch Intensity Formant Pulses Help
6.080000
0.4717 : I
Oscillogram
0_040857
-0.471
mmmmmm -
' , I 1506 Hz
‘ I
I
0 Hz| " 75 Hz

3.040000 |
3 {}4{]-0-[]-[} /dﬁl}[} Visible part 6.080000 seconds
Total duration 12.160000 seconds

9.120000/ 3.040000

j v Group

all | in out | 36l | bak |ﬂ
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| M Praat Objects - O X
Praat Mew Open Save Help
{Obiects: | iew & Edi | <
Draw... |
Entract - |
Fadify TextGrid
Scale times |
todify Sound

Clane tirme domain |

Inzpect | |

Remove
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saufnahme

File Edit Query View Select Interval Boundary Tier Spectrum Pitch |Intensity Formant Pulses Help

16.305136
0.3685 i

Oscillogram

3.018-10°

-0.2752
5000 Hz|

0 Hz|

- 1 a i o vowels
(7/7)
5440242 | 0.286738
10.864895 |10.864895 Visible part 5.726980 seconds 16.591874| 16.400779
Total duration 32.992653 seconds
Lot | _n | ou| oo || b ] | R
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Creating a TextGrid

| " Praat Objects
Praat Mew Open Save

 Objects:

1. Sound 1212

Sound help |

Yiew & Edit |

Flay |

Draw -

Query -

Fodify -

Annotate -

Annotaticn tutorial

To TextGrid...
To TextGrid (silences)...

M anipulate -

Careeert -

Filter -

ENEREEEEEEE

Combire -

Sound: To TextGrid
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interval tier

interval

point tier

[
point
[

Al tier names: |I-I.31:1.,.r John kbell |

YWhich of theze are point tiers? |]::E_'L_'L|

Standardz

Cancel |

Help
Fename... | Copy... |
Inzpect | Info |
Remowve
d

19.11.2024
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Annotating data
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To add a boundary, choose a point in time and click on the little circle in the corresponding

tier.
Boundaries can then be moved manually.
Press | .~ | to move multiple boundaries in different tiers at once.

(1) (2)

(3)

TR T L Ny SRR T ET F S Ccon N

To delete a boundary, select it and press
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TextGrid — An example il
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File Edit Query View
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Select Interval Boundary Tier Spectrum Pitch Intensity Formant Pulses Help
0
0382
-0.2392
5000 Hz 396.8 Hz
o :
# 1| Here: SAMPA instead of IPA
I I M ] ‘ 110 il
l’.l | .“.l”‘ | .,'r' i b",“Jy'v
oMz DI ORTTER  Wmh NIRRT L N e e " e 75 Hz
O
= 1 Water is super effective against fire typ g%')MAU
@ /
2 wO:t3 Iz] sup3 IfEktIv VgEnst fal 3¢ talps g)\N"MAU
O
5 : " ; ¢ ¢ . MAU
3 <p> w| O: Jt] 3 Il s w3 £ 1 E Lt|I|vl] g [Ejnfsit] £ Jal ] 3 t al S <p:> 31)
Visible part 4.388571 seconds 4388571
Total duration 4.388571 seconds
all in out sel bak | « | »1 I Group
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Recording sound
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| B Praat Objects — 0 X
Praat Mew Open Save Help
. Objects: Record mone Sound... Ctrl-R -~ o
B ' SoundRecorder — a X
Record sterec Sound...
Fany 3 File Query Meter Help
Matrix 4 Channels: b eter Sampling frequency:
Tables ¥ |
Ters 5 ‘ | f+ Maona " 8000 Hz
o i
Create TextGrid... Steren 11025 Hz
Create Corpus... 1 ™ 12000 Hz
Strings 4 . " 16000 Hz
. ) [uze Windows mixer
Articulatory synthesis » | " 29080 Hz
Create Permutation... | without meters] ~ 24000 H
z
Polynomial > | Mot recording.
Multidimensicnal scaling ¥ f 32000Hz
Acoustic synthesis (Klatt) > | | f+ 44100 Hz
Constraint grammars > | I 48000 Hz
Symmetric neural networks ¥ ~ BA000 Hz
Feedforward neural networks ¥ l r
kMM classifiers ¥ | U
1. Record your own L ,
| g 2. Name it
| /
I reooo |
l f
|| | € -0 . ...
| | - - S 4
3. Save itin list / close the
_feree | | window
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(A) Dismiss a recording: again or

(B) Keep a recording: Savetolist] or Save to list & Close |

- The recording appears as a sound object in the object window, but
Is not saved yet
—> Save > Save as WAV file...

(C) Keep a long recording: File = Save as WAV file... Open = Open long
sound file...
Longer recordings (> a few minutes) cannot directly be turned into a
sound object: Need to be saved as WAV file from within the sound
recorder and then opened as a long sound file in object window
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Recording sound )
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Perform a test recording to balance the input signal.
Stay within the green area of the meter to avoid

clipping.

f B SpundRecarder — ] * “ r B SoundRecorder - O >
File Cuery Meter Help File Cuery Meter Help
Channels: Meter Sampling frequency: | Channels: hdeter S ampling frequency: |

o ~ | e ~ |
i i | o { |
" o
w "
[uge "Windows mixer [uge Windows misker
i i
withaut meters) r without meters] .
| |
w | " |
o i+
" o
w r
i i
" o
™5 e | s - ‘
Close | I | Cloze | I |
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Creating illustrations with Praat I
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« Fancier alternative to screenshots to create graphics for your
paper

« Draw in the picture window
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Creating illustrations with Praat

B 5 TextGrid waterfire

File Edit QCuery View 5elect Interval Boundary Tier Spectrum Pitch  Intensity Formant  Pulses
effectivel «  Show pitch
Pitch settings...

19.11.2024

0.1097

-0.1018

4887 Hz}

Advanced pitch settings...

Pitch listing

Get pitch F5
Get rminimum pitch Ctrl-F3
Get maximum pitch Shift-F3

Ctrl-5hift-L

Draw visible pitch contour...

Draw visible pitch contour and TextGrid...

Extract visible pitch contour
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Creating illustrations with Praat I A
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! 1 ! 2 : 3 : 4 Vﬁatesrﬁré & ] 10 11 =
1.88 2.49
. 396.8 ; 3 ; 3 ; :
3001
S 200+
=) 1 | S
g 75
-® effective
) IfEktIv )
I f E t I v
5 5
1.88 2.49
Time (s)
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Praat scripts I
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 Praat scripting language

« Offers possibility to write and execute scripts to:

 Easily process large amounts of data - Save time in the long run
* Minimize human error = consistency

« Allow others to repeat your process identically = replicability
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Using Praat scripts | o R
DES
g p Praat Mew Open Save Help L —

Mew Praat script

Open Praat script...

Goodies >
Preferences >
Technical >
Quit Ctrl-C
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Using Praat scripts
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» Make sure your labels are in the correct tier

« Make sure your files are in the correct folder
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Premade Praat scripts I &

AAAAAAAAAA

« http://menzerath.phonetik.uni-frankfurt.de/tools/tools.html

 https://phonetics.linguistics.ucla.edu/facilities/acoustic/praat.ht

ml

 https://github.com/stylerw/styler praat scripts

 Scripting manual:

https://www.fon.hum.uva.nl/praat/manual/Scripting.html
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Exercise 1: Measuring speech rate i

* Load the audio file "3Speakers.wav" from the materials section

 Separate the three speakers from each other using boundaries in

an interval tier

 Calculate the speech rate of all three speakers

19.11.2024 Speech Science — Session 4: Introduction to Praat




Exercise 1: Measuring speech rate i
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No. Syllables Speech rate (in syl/s)
1

2
3
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Exercise 1: Measuring speech rate i
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e Speech rate (in syl/s)

4.62 7.36
2 31 6.25 4.96
3 38 9.84 3.86
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Exercise 2: Using WebMAUS I
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* Please try to use WebMAUS to create a TextGrid file with

segmentation and transcription of the "Speaker_1.wav" file.

 |n order to do so:

» Create a .txt-File containing a orthographic transcription of the audio
« Upload the resulting file together with the audio file to WebMAUS
« Download and open the TextGrid-file produced by WebMAUS with Praat
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Exercise 2: Using WebMAUS

WebMAUS - Munich AUtomatic Segmentation

Show service sidebar > BAS we b S erv i ces

Version 3.12 » History of changes

Pipeline without ASR

Files

Please drag & drop the input files fo the pipe here (allowed formats are” aiff au, avi, flac, fiv. mpg, mpeg, mp3, mp4, nis,
nist, ogg, snd, sph, wav, bpf, csv, doc, docx, eaf, odt, par, pdf, rif, textgnd, txt, xmi) or multiple signals all to be paired with
the same annotation file _ TEMPLATE_FILE__[bpflcsvidoc|docx|eaflodtiparpdfirtfitextgrid|bt]xmi].

Service options

Pipeline name (required) G2P—~MAUS—PHO2SYL (7]
Language (required) German (DE) (2]
Qutput format (required) Praat (TextGrid) (7]
"Keep everything” false 7]

Expert Options (click to show)

When selecting 'emuDB’ (EMU-SDMS) as output format, the service will pack the resulting EMU-SDMS database into a ZIP file,
which can be retrieved by clicking on the 'Download as ZIP-File' button.

https://clarin.phonetik.uni-muenchen.de/BASWebServices/interface/WebMAUSBasic
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* Please record your own sound in a silent environment

« Words: <beetle>, <symbol>, <noodle>, <football>, <father>, <metal>

« "Try saying <Word> three times in a row."

« Save the sound in your list

» Create a TextGrid in which you mark the vowels of the stressed syllables as intervals
* Label the intervals (i, I, u, U, A, E)

« Save sound and TextGrid and name it <FirstName.wav> and <FirstName.TextGrid>

* Please send me the resulting files via MSTeams or e-mail
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Assignment 4 g o
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The resulting TextGrid should look as follows:

57 3. TextGrid Assignment4
File Edit Query View Select Interval Boundary Tier Spectum Pitch Intensity Formant Pulses

- a8 X
Help

0692746
0.4505

Important:

* Only one tier

* Label the vowel exactly as f |
described (i, I, u, U, A, E) - | .f |
without any IPA symbols Wl e )

0 Hz|
Vowels
Lo
! ! I (1/13)
0.692746 Visible part 5.881451 seconds 6574197
0692746 ‘ 15.878048
Total duration 22.452245 seconds
all in aut sel bak. ﬂ j ¥ Group
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Useful / interesting links o e

* Praat tutorial series on YouTube:

https://www.youtube.com/@Ilinguistiklaboralbert-ludw3514/videos

* Premade Praat scripts:

http://menzerath.phonetik.uni-frankfurt.de/tools/tools.html

https://phonetics.linguistics.ucla.edu/facilities/acoustic/praat.html

https://github.com/stylerw/styler praat scripts

 Praat scripting tutorial:

https://praatscripting.lingphon.net/
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Thank you for your participation!
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