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Acoustic phonetics

» Acoustic phonetics is a subfield of phonetics,
which deals with acoustic aspects of speech
sounds.

Wikipedia



Do you know...”?

 How many languages are spoken in the world?
 How many letters/signs there are in the scripts?

« How many speech sounds there are in all
languages of the world?

 Why?



Do you know...”?

 How many languages are spoken in the world?
« Ethnologue

 How many letters/signs there are in the scripts?
e Unicode Consortium

« How many speech sounds there are in all
languages of the world?

 International Phonetic Alphabet
 Why?

- The same vocal tract for all the people


https://www.ethnologue.com/
https://www.unicode.org/
https://upload.wikimedia.org/wikipedia/commons/8/8e/IPA_chart_2018.pdf

Vocal tract

Source: https://ejerciciofonetica.wordpress.com/2013/11/30/vocal-tract-phonetic-apparatus/



Kazakh consonants

Kazakh consonant phonemes!?®!

. (Alveolo-)
Labials Alveolar Velar Uvular
palatal
Nasal m (M/m) n (H/n) n (Hn)
Stop p{n/p) | b(6/Mb) | t{tt) |d{a/d)|te{u/ch) K {k/k) | g (r/g) | q{K/q)
Fricative f{d/f) v(BN) | s{c/s)| z(3/z) | e(wish) | z () ¥ (x/h) | & (F/9)
Approximant | {n/) j(nh) w (YY)

Rhotic r{p/r)

Wikipedia



Kazakh vowels -1

Kazakh vowel phonemes

Front | Central Back
(-RTR) | (ORTR) | (+RTR)

Close I (i) g (y/a) | u(y/u)
Diphthong | j1({e/e) | 8] (Wi) | uw (y/y)
Mid e (ale) | a(bly) o0 {0/0)

Open & (a/a) | o2 (e/0) | a(al/a)

Wikipedia



Kazakh vowels -2

Kazakh vowels by their pronunciation
Front Back

unrounded rounded unrounded | rounded
Close | 1{i/i) g (y/U) | a(bl) U (y/u)

Open | e (3/e)/ & (a/a) | 2 (8/0) a(a/a) o {(o/0)

Wikipedia



Uzbek consonants

Nasal
) _ voiceless
Plosive/Affricate
voiced
) _ voiceless
Fricative
voiced

Approximant

Rhotic

Labial

M

P
b
-

Dental

i =

Alveolar Palatal | Velar Uvular Glottal

n J
(ts) [ k q (?)
d3 g
S [ X h
z (3) 8
| j W

Wikipedia



Uzbek vowels

Unrounded Rounded

Close i U
Mid = 0
Open = D

Wikipedia



IPA

The International Phonetic Alphabet (IPA) is an
alphabetic system of phonetic notation based
primarily on the Latin alphabet. It was devised by
the International Phonetic Association in the late
19th century as a standardized representation of
the sounds of spoken language.

Among the symbols of the IPA, 107 letters
represent consonants and vowels, 31 diacritics
are used to modify these, and 19 additional signs
iIndicate suprasegmental qualities such as length,
tone, stress, and intonation.

Wikipedia



International Phonetic Association

* https://www.internationalphoneticassociation.org/
* |PA Chart


https://www.internationalphoneticassociation.org/
https://www.internationalphoneticassociation.org/sites/default/files/IPA_Kiel_2015.pdf

Polish
Wargowo-
Dwuwargowe

zebowe
Zwarte pb
Zwarto-
szczelinowe
Szczelinowe fv
Nosowe 'm
Polotwarte w

consonants

Przednio- Miekko-

Zebowe Zadziasiowe

podniebienne podniebienne
td kg
Bz fd 6 da
SZ |3 CZ X
J

Wikipedia



Polish vowels

\ i.\ o’
N
NN

and two nasal vowels g and €




English consonants

Consonant phonemes

Labial Dental Alveolar aI:::;r Palatal Velar Glottal
Nasal m n n
Stop p b t d | {f d3 K g
Fricative f v|0 6| s z || 3 h
Approximant [ ¥ j W

* Conventionally transcribed 1/

Wikipedia



English vowels
Front Central Back

H 10 h \. ue
beat boot
1@ Uggod




Diphtongs

LT

A
20
M




Reading

e |PA

« https://en.wikipedia.org/wiki/International Phonetic_Alphabet
* The sounds of language

» http://languagesindanger.eu/book-of-knowledge/the-sounds-of-language/


https://en.wikipedia.org/wiki/International_Phonetic_Alphabet
http://languagesindanger.eu/book-of-knowledge/the-sounds-of-language/

IPA on the Web

* The International Phonetic Alphabet in Unicode
 http://www.phon.ucl.ac.uk/home/wells/ipa-unicode.htm
* |PA The Phonetic Representation of Language
e |PA Chart With Sounds

« http://www.internationalphoneticalphabet.org/ipa-sounds/ipa-chart-with-sounds,

* Type IPA phonetic symbols
 http://ipa.typeit.org/full/


http://www.phon.ucl.ac.uk/home/wells/ipa-unicode.htm
http://www.internationalphoneticalphabet.org/ipa-sounds/ipa-chart-with-sounds/
http://ipa.typeit.org/full/

North Wind and the Sun

02 nol® wind an (0)a sAn we- dis pjutin 'witf waz
0a stiange-, wen a tizevale- kem a'lan Jaeptin s
‘woim klouk.

Oe o glid dst 68 'wan hu fa-st sek 'sidad 1n ‘mekin 0sa
tizevale- 'tek 1z ‘klouk af [ud bi kan'side-d 'stiange-
O0an 01 a0#e-.

den 68 nol6 wind blu sz 'haid 8z 1 'kud, bat s
'moJ hi ‘blu 8@ moJ klousli did 6a tizevle- fold hiz
‘klouk & Jaund 1m;

2en at 'laest 68 nol6 wind gev Ap Oi 8'tempt. 'Oen
da 'sAn Jaind aut ‘'woumli and 1 midistli da tuzevle-
tuk af 1z klouk.

an sou 08 'nolB wind waz a blardid te kan fes dat
08 sAn waz 0a stiange- av 08 tu.



North Wind and the Sun

The North Wind and the Sun were disputing which
was the stronger, when a traveler came along
wrapped in a warm cloak.

They agreed that the one who first succeeded in
making the traveler take his cloak off should be
considered stronger than the other.

Then the North Wind blew as hard as he could, but
the more he blew the more closely did the traveler
fold his cloak around him;

and at last the North Wind gave up the attempt. Then
the Sun shined out warmly, and immediately the
traveler took off his cloak.

And so the North Wind was obliged to confess that
the Sun was the stronger of the two.



North Wind and the Sun

The North Wind and the Sun were disputing which
was the stronger, when a traveler came along
wrapped in a warm cloak.

&2 nousB wind an (6)a 'sAn we- dis pjutin ‘witf wez
0a stiange-, wen @ tiaevale- kem a'lan Jaeptin s
‘woim klouk.

They agreed that the one who first succeeded in
making the traveler take his cloak off should be
considered stronger than the other.

O0e @ gJid st 6@ wan hu fe-st sak 'sidad 1n mekin ds
tizevale- tek 1z 'klouk af [ud bi ken side-d 'stiange-
O0an 01 ale-.

http://en.wikipedia.org/wiki/The North Wind_and _the Sun


http://en.wikipedia.org/wiki/The_North_Wind_and_the_Sun

Exercise

 Transcribe a sentence in Kazakh or Uzbek
... and then try with an English sentence



Praat



Praat: doing phonetics by computer

D&? l.lltﬂf:d bragk Information on Praat:
o ‘J\:Cd& * Introductory tutortal: choose Intro from Praat's Help menus.
S eowE * Extensive manuals and tutonials: in Praat's Help menus.
* Linuz, FreeBED

* 201 Solans, HPTIZ
*the source code

* Beginner's manuals by Sidney Wood and Pascal van Tieshout.

* Paul Boersma's publications on algenthms and tutonals.

The authors

Faul Boersma and Dawnd Weenink
Instiute of Phonetic Sciences
TTniwersity of Amsterdam
Spuistraat 210
1012VT Amsterdam
The Metherlands

Downloading Praat for Windows

New: Praat requires the Doulos SIL or Charis SIL phonetic font; see below.
To dewnload the latest Windows (2000, 2P, Vista ) wersion of Praat, it 15 easiest to use the self-extracting archrve:

praat5023 winsit.exe (May 9, 2008, 1.7 MB) -

{if you have Windows 25/98MTTAME, try praatld60] win¥8sit exe)
After downloading thiz file, double-click it and click OF to install Praat on yvour desktop. Ifthis metallation dees not wotl, vou may uze the ZIP archive instead (after downloading, double-click to open):

praatS023 winzip (May 2, 2008, 1.9 B

{if you have Windows 25/98MTTAME, try praatdé0] win®E ap)
Either way, a file called Praat or Praat.exe will appear. This 15 the Praat program. ¥ ou can put it anywhere on vour hard disk (so that you can use Praat even if vour system administrator does not allow you
to install other programs!).




Annotation
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Spectrogram
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Formants of vowels

_ Vowel formant centers
« Formant is a Vowel IPA Formant f; Formant %
highlighted frequency u | u| 320Hz | 800Hz

band resulting from
an acoustic
resonance of the
human vocal tract

o o] 200 Hz 1000 Hz
a a 700 Hz 1150 Hz
a 1000 Hz | 1400 Hz
500 Hz 1500 Hz

o

320 Hz 1650 Hz
£ /700 Hz 1800 Hz
& e 500 Hz | 2300 Hz
i i 320 Hz 2500 Hz

f <« =
< ||



Study the examples of annotation

Isolated sentence in Polish
solated sentence in English

solated sentence in English (foreign speech)

Read speech in English

Official speech in Polish Parliament
Dialogue in an emergency scenario



Why do we do it?

* To teach acousic phonetics

* To create speech synthesis systems
o Text-To-Speech (TTS)

* To create automatic speech recognition
systems

« ASR
e To build dialogue systems



Praat: Exercise

 Download PRAAT:
o http://www.fon.hum.uva.nl/praat/

 Open PRAA
 Read in a speech file

o Kazakh: http://bachan.speechlabs.pl/files/Kazakh.zip
o Uzbek: http://bachan.speechlabs.pl/files/Uzbek.zip

 Annotate the files in PRAAT on 3 tiers:

e words
e syllables
e phones


http://www.fon.hum.uva.nl/praat/
http://bachan.speechlabs.pl/files/Kazakh.zip
http://bachan.speechlabs.pl/files/Uzbek.zip

Praat: Exercise

 You can use the IPA notation for PRAAT

* Help > Search Praat manual > "Phonetic symbols”

* Look at the TextGrid file and investigate the
encoding of the notation




Praat TextGrid file format

File type = "ooTextFile"
Object class = "TextGrid"
xmin = 0
xmax = 0.2929375
tiers? <exists>
size =1
item []:
item [1]:
class "IntervalTier"
name = "Phones"
xmin = 0
xmax = 0.2929375
intervals: size = 4

intervals [1]:
xmin = 0
xmax = 0.0718
text = "t h"
intervals [2]:
xmin = 0.0718
xmax = 0.2323
text = "al"
intervals [3]:
xmin = 0.2323
xmax = 0.25579
text — "g"
intervals [4]:
xmin = 0.2557
xmax = 0.2929
text = "r\ ="




How to ease your work?



How to ease your work?

SAMPA
ssmputer readable ph{metls alphabet

'S { m A

speech assessment methods
phonetic alphabet




PL1 Polish | Orthography | Phonemic PL1 Polish | Orthography Phonemic
SAMPA transcription SAMPA transcription
p pik pik i kit kit

b bit bit I typ tip

t test test e test test
d dym dim a pat pat

Kk kat kat o] pot pot

g gen gen u puk puk

f fan fan e~ ges ge~s'
Vv wilk vilk o~ was VO~S
S syk slk m mysz mIS
z zbir zbir n nasz nasS
S szyk Slk n' kon kon'
Z zyto Zlto N pek peNk
s' Swit s'fit I luk luk

z' Zle Z'le r ryk rlk

X hymn xlmn w tyk wik
ts cyk tslk j jak jak
dz dzwon dzvon

tS czyn tSin

dZ dzem dZem

ts' ¢ma ts'ma

dz' dzwig dz'vik




Praat: Exercise

* Annotate the speech files in SAMPA for your
language

* Try to annotate a Polish file:
http://bachan.speechlabs.pl/files/A0310.wav


http://bachan.speechlabs.pl/files/A0310.wav

Enjoy and good luck! :-)
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