
Introduction to acoustic phonetics

Jolanta Bachan

jolabachan@gmail.com

Faculty of Modern Languages and Literatures
Adam Mickiewicz Univestity, Poznań

The CLASS Project
24th May 2019, Poznań Poland



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?

● 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

Wikipedia



Kazakh vowels -1 

Wikipedia



Kazakh vowels -2 

Wikipedia



Uzbek consonants

Wikipedia



Uzbek vowels

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 
indicate suprasegmental qualities such as length, 

tone, stress, and intonation.

Wikipedia



International Phonetic Association
● https://www.internationalphoneticassociation.org/
● IPA Chart

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


Polish consonants

Wikipedia



Polish vowels

and two nasal vowels ą and ę 



English consonants

Wikipedia



English vowels



Diphtongs



Reading
● IPA

● 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
● IPA The Phonetic Representation of Language

● IPA 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
ðə ˈnoɹθ ˌwɪnd ən (ð)ə ˈsʌn wɚ dɪsˈpjutɪŋ ˈwɪtʃ wəz 
ðə ˈstɹɑŋɡɚ, wɛn ə ˈtɹævəlɚ ˌkem əˈlɑŋ ˈɹæpt ɪn ə 
ˈwoɹm ˈkloʊk.
ðe əˈɡɹid ðət ðə ˈwʌn hu ˈfɚst səkˈsidəd ɪn ˈmekɪŋ ðə 
ˈtɹævəlɚ ˈtek ɪz ˈkloʊk ˌɑf ʃʊd bi kənˈsɪdɚd ˈstɹɑŋɡɚ 
ðən ðɪ ˈəðɚ.
ðɛn ðə ˈnoɹθ ˌwɪnd ˈblu əz ˈhɑɹd əz i ˈkʊd, bət ðə 
ˈmoɹ hi ˈblu ðə ˈmoɹ ˈkloʊsli dɪd ðə ˈtɹævlɚ ˈfold hɪz 
ˈkloʊk əˈɹaʊnd ɪm;
ˌæn ət ˈlæst ðə ˈnoɹθ ˌwɪnd ˌɡev ˈʌp ði əˈtɛmpt. ˈðɛn 
ðə ˈsʌn ˈʃaɪnd ˌaʊt ˈwoɹmli ənd ɪˈmidiətli ðə ˈtɹævlɚ 
ˈtʊk ˌɑf ɪz kloʊk.
ən ˈsoʊ ðə ˈnoɹθ ˌwɪnd wəz əˈblaɪdʒd tə kənˈfɛs ðət 
ðə ˈsʌn wəz ðə ˈstɹɑŋɡɚ əv ðə ˈtu.



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.
ðə ˈnoɹθ ˌwɪnd ən (ð)ə ˈsʌn wɚ dɪsˈpjutɪŋ ˈwɪtʃ wəz 
ðə ˈstɹɑŋɡɚ, wɛn ə ˈtɹævəlɚ ˌkem əˈlɑŋ ˈɹæpt ɪn ə 
ˈwoɹm ˈkloʊk.
They agreed that the one who first succeeded in 
making the traveler take his cloak off should be 
considered stronger than the other.
ðe əˈɡɹid ðət ðə ˈwʌn hu ˈfɚst səkˈsidəd ɪn ˈmekɪŋ ðə 
ˈtɹævəlɚ ˈtek ɪz ˈkloʊk ˌɑf ʃʊd bi kənˈsɪdɚd ˈstɹɑŋɡɚ 
ðən ðɪ ˈəðɚ.
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





Annotation
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Formants of vowels
● Formant is a 

highlighted frequency 
band resulting from 
an acoustic 
resonance of the 
human vocal tract



Study the examples of annotation
● Isolated sentence in Polish
● Isolated sentence in English
● Isolated 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

● Text-To-Speech (TTS)
● To create automatic speech recognition 

systems
● ASR

● To build dialogue systems



Praat: Exercise
● Download PRAAT:

● http://www.fon.hum.uva.nl/praat/ 
● Open PRAAT
● Read in a speech file

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

● Annotate the files in PRAAT on 3 tiers:
● words
● syllables
● 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 = "aI" 
        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?



PL1 Polish 
SAMPA

Orthography Phonemic
transcription

PL1 Polish 
SAMPA

Orthography Phonemic
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
k kat kat o pot pot
g gen gen u puk puk
f fan fan e~ gęś ge~s'
v wilk vilk o~ wąs vo~s
s syk sIk m mysz mIS
z zbir zbir n nasz naS
S szyk SIk n' koń kon'
Z żyto ZIto N pęk peNk
s' świt s'fit l luk luk
z' źle z'le r ryk rIk
x hymn xImn w łyk wIk
ts cyk tsIk j jak jak
dz dzwon dzvon
tS czyn tSIn
dZ dżem dZem
ts' ćma ts'ma
dz' dźwig 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! :-)


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38

