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Organizational matters 1 -

U]  SAARLANDES

« Course homepage (slides and information):

https://www.coli.uni-saarland.de/courses/speech-

science/2024 WS/speech-science.html

« Do you want a Team on MSTeams for communication?

30.10.2024 Speech Science — Session 1: Introduction & Classification of speech sounds



https://www.coli.uni-saarland.de/courses/speech-science/2024_WS/speech-science.html
https://www.coli.uni-saarland.de/courses/speech-science/2024_WS/speech-science.html

Organizational matters B

What are we here for?

« Repeat contents of lecture

« Complemented and deepened by some in-class exercises
* Time to ask questions

* Time to discuss

* Some assignments to do at home
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Recap: Speech science Bl e

U0 saARLANDES

Sonalinr Speech chain

Listener

Muscles

W

Sound Waves

. Articulatory Acoustic Auditory
phonetics phonetics phonetics

30.10.2024 Speech Science — Session 1: Introduction & Classification of speech sounds




Recap: Speech production organs 1)

SAARLANDES

Articulation

Phonation

Respiration
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Exercise 1: Speech production organs

Match the organs with their function:

diaphragm, teeth, lungs, nasal cavity, hard palate, velum, larynx,

jaw, tongue, vocal folds

Articulation

Phonation

Respiration
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Exercise 1: Speech production organs s

Match the organs with their function:

diaphragm, teeth, lungs, nasal cavity, hard palate, velum, larynx,

jaw, tongue, vocal folds

Articulation teeth, nasal cavity, hard palate, velum, jaw, tongue

Phonation vocal folds, larynx

Respiration diaphragm, lungs, nasal cavity
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Exercise 2: Vocal tract o

SAARLANDES

Teeth

Soft palate
Velum

Lips Tonsils

Tongue

Epiglottis
Vocal cords
(glottis)

Esophagus

Vocal tract configuration with raised soft palate for articulating non-nasal sounds.
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Exercise 2: Vocal tract o

SAARLANDES

Alveolar ridge ,_'-j"'.; ,/l
Upper gums //.;}:{_,7 [ Nasal cavity
(aveolus) /i Ll

T |
N |
Lips _ = i /‘ Tonsils

1

, Tongue

| @
'l Epiglottis

| Vocal cords
(glottis)

Esophagus

Vocal tract configuration with raised soft palate for articulating non-nasal sounds.
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Active vs. passive articulators g e

[T  saARLANDES

 Constriction between active articulator

,," / - J/
Alveolar idge  // 8)/
Upper gums

and passive articulator

Palate

Soft palate
Velum

 Active articulators: organ of your vocal

tract that actively moves towards <
a passive articulator: lower lip and the tongue P W

* Passive articulators: remains stationary,

Esophagus

Vocal tract configuration with raised soft palate for articulating non-nasal sounds.

place of articulation (i.e. velum)
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Exercise 3: Vocal tract

Alveolar ridge

Upper gums
(alveolus)

Teeth
Palate

Soft palate
Velum

=

Uvua

Tonsils
Tongue
Pharynx

Epiglottis

Vocal cords
(glottis)

v ‘1 \ | ) l__ ..“j
Thyroid cartilage \ L\

Esophagus

nasal / oral ?

Vocal tract configuration with raised soft palate for articulating non-nasal sounds.

30.10.2024 Speech Science — Session 1: Introduction & Classification of speech sounds

°o®
[TT]
T

I

UNIVERSITAT
DES
SAARLANDES




°o®

Exercise 3: Vocal tract o

SAARLANDES

Alveolar ridge

Upper gums
(aveolus)

Teeth
Palate

a QOral

Soft palate
Velum

e

Uvua

Tonsils
Tongue

Pharynx

b Nasal

Epiglottis

Vocal cords
(glottis)

L arynx

| \ 1 \
: |l L\ !
Thyroid cartilage \ @ E‘. \\\ )

Esophagus

Vocal tract configuration with raised soft palate for articulating non-nasal sounds.
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Classification of speech sounds
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Types of speech sounds ol

AAAAAAAAAA

Consonants
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* |PA = International Phonetic Association
 Established 1886 in Paris
« Aim: universal classification system for all speech sounds

« Aim: universal phonetic alphabet, to describe all speech sounds

of all languages

* most recent revision: alphabet: 2020
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IPA Chart

THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (PULMONIC) © 2015 [PA
° . ° ° ° Bilabial |Labicdental| Dental AJ\mlu|Pm.h-m|w Retroflex | Falatal | Velar | Usule |Pharymgeal| Olostal
WWWllIterlIathlIaIDIIOlletlcaSSOC|at|O|l org — td ltdleslkolac BT
° L Nagal
| m m n n| n[ o[ ~
Trill B r R
Tap ar Flap WV r r
e |G BT v|00[sz[[ 3|sa|lcj[xy|xs|h T|hA
Tateral 1 13
fricative
l, Alphabet o ———1 A
Lateral
aproximant 1 l_ A L
Syrmloals to the right in & ool e voiced, to the loft are viceloss. Shaded areas deaote articulstions judged impowsible.
CONSONANTS (NON-PULMONIC) VOWELS
I9 F u | | I PA ‘ h a rt Clickn Vaiced implosives Ejectives Front Central Back
’ Clooe Jay—q 1 Uisll
© mitssial B pasia Examples: Y \
, 1Y \ u
I Dental d penativentar | P mitabeat |
. . Close-mid 90— Y40
| PA KI el 20 'I 5 1 @osutvectar _[ Palaal [’ Dencbislveciar
F Palssoatvectar  vew K velar 2
|| Atvestar tsterst | & thier S Ahedlar fricatve Open-mid £ CL:—3\G Ao
L4
OTHER SYMBOLS Open avE aen
M Voiceless labisl velar fricative (3 0 Alvealo- palatal fricatives Where syrmbols sppear in pair, the ooe
W Voicod labial-velar spprovimare ] Voiood abvenlar laeral flap e rignt ° vemel
1] Voiced labial-alata ﬁ _[ =i X SUPRASEOMENTALS
! Primary stres
},I Voleeles epigloral Feative Adfricates and double articulions - T founatifan
§ Voiced epiglotinl Fricative canbe reprassmid by o ymbois 1S l(p 1 Desondary
2 Fpiglorsl plosive ined by e bar fneseseasy. ! Long er
o ' Halfleng €'
DIACRITICS Some discritios may be placed above @ aymbal with a descender, e.g. [ i &
xiaed
Voiceless nd Brembyvoiced D #@ Dental i d
2 ol B A ] LI | Minar (foct) groue
 Vaicsd § b | . Creakyvosead k} a | Apial L g Il Msjor i -
L p— th dP| _ vinguotabial t d _ Laminal t g " Syilable okt
, Moreounded ) W L abiatined 1% dW] 7 Nasatzes é Linking (s o boea)
| Lesrudsl ) 1 Palatalized ti @i |7 asal relense dn TONES AND WORD ACCENTS
, Advancd 1 Y Velarized 1V @Y | ! aterad redense d! LEvEL CONTOUR
_ Remacted e O T Te——) [ :f;" € or /| Rusing
" Cenmatired é ~ Velwizedor panyngealized T é A ma € Faling
— - < High
Mid-cenmalized G Raised € (I = vaiced aivenlar fricative) é - md ? 1 Ty
Syllabic n - Lowersd é |E=\mned'mh.h|nlappm!m:m} E 4 [;;J 9 A ;“:‘1“;!_
. - E [ I = € A filin
| Mensldbe € , Advanced Tongue Roct € L Downstep 2 Globl rise
* Rhoticity 2 @ |, RemwcwdToopeRon € T Upep v Global fal
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IPA Chart

THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)
CONSONANTS (PULMONIC) © 2015 IPA

Bilabial [Labiodental| Dental |A]roo|nu—|]’mn]vnolwr Retroflex | Palatal Welar | Uvular |Pharyngeal | Olottal

Plosive pb td I dlejlkglqe | ?

Nasal m m n n n 1 N
Trill B T R
Tap or Flap v r r

Lateral

e |G B[ F v]|0d[sz[] 3]s z|cj|lxy|[xe|/h ]hh
[

fricative
Appraximant v I ] j u
mim l A L

Gymbols to the right in a cell are voiced, to the laft are voiceless. Shaded aress denots articulations judged impossible.

CONIONANTS (NOMN-PULMONIC) VOWELS
Clicks Voiced implosivea Ejectives Back

. Cloce — wsu

) Bissia B nisia Esamples:

| Dental d Denatisnvectar | P Bilabial
f Close-mid Y eO

| (Postiaivectar J Palnzal IR S ——

F Pamaivectsr | (f Vel Kk’ velw

" Abveolar lateral | €3 Unvular 8" Avealar fricative Open-mid £ Cl,—.j\@ AtD

OTHER SYMBOLZ

M\ Vaiceless labizl-velar fricative G & Ahvealo-palatal fricatives Whars symbals appear in pairn, the sns
. 4o the right repregents a roundsd vowel.
W Vaiced labial-velar approxmare T veiced aivesiar lateral flap
1] Voiced Isbial-palasal app ['j _[ md X SUPRASEOMENTALS
1 .
H vaicel lottal fri Primary streas |
J e e Affricazes and docble articulations - N Jfounatifan
§ Voiced epighorml fricative canbe represenied by twao symbels 1§ kp | Secondary
2 joined by a tie bar if necessary. = ' Lon er
Epiglotial plosive ° . s .
. ' Halflong €'
DIACRITICE Some diacritics may be placed above 2 symbol with a descender, e.g. ]] - Extracbort é
traed
Vaicelass nd Breshyweiced [ A Diental t d
. o | R a |, L | Miner (foct) gron
_ Vaiced § [ | Creayvoiced b a | Apsal t (j " Major (intonstion)
h h Ah
Aspimied thdh| | tegess  f d | temina td . Syllable break  1i.2ckE
More rounded 3) W L abinkized t% d%| ™ Hasalizea & Linking (sbosnee of 2 break)
Lessromnied ) i Palstslized ti di|D Ml reless dn
¢ _ TONES AND WORD ACCENTS
Advanced I} ¥ Velarized Y dY | ! Latersd retense d! LEvEL CONTOUR
. EVEL .
Retracted e T praymgedized T0 Y | 7 Wosudible relesze & ol :ff;‘ B ar A Rising
" Centralized & ~ Velarized or pharyngestized (S € N Faling
_ - < High
Mid.centralized € Raised € (I = vaiced alveolar fricative) é 1 ? 1 T
" ¥ ‘4 ow
e Jdww e AR
Syllabic Lowered € ([ = voiced hilabisl spproximant) . Risirs.
i n_|. ¢ B & oUE @ o hE
_ Nonglike € , Advanced Tongus Root € L Downstep 7 Globl rise
" hoticity @ |, RewmdTogeRox @ T Upsicp “y Glohal fall
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IPA Chart
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Consonants

THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (PULMONIC) © W0ISIPA

Bilabial [Labiodental| Dental |A]roo|nu—|]’mn]vnolwr Retroflex | Palatal Welar | Uvular |Pharyngeal | Olottal

Plosive pb td I dlejlkglqe | ?

Nasal m m n n n 1 N
Trill B T R
Tap or Flap v r r

Lateral

e |G B[ F v]|0d[sz[] 3]s z|cj|lxy|[xe|/h ]hh
[

fricative
Appraximant v I ] j u
mim l A L

Gymbols to the right in a cell are voiced, to the laft are voiceless. Shaded aress denots articulations judged impossible.

CONIONANTS (NOMN-PULMONIC) VOWELS
Clicks Voiced implosivea Ejectives Back

. Cloce — wsu

) Bissia B nisia Esamples:

| Dental d Denatisnvectar | P Bilabial
f Close-mid Y eO

| (Postiaivectar J Palnzal IR S ——

F Pamaivectsr | (f Vel Kk’ velw

" Abveolar lateral | €3 Unvular 8" Avealar fricative Open-mid £ Cl,—.j\@ AtD

OTHER SYMBOLZ

M\ Vaiceless labizl-velar fricative G & Ahvealo-palatal fricatives Whars symbals appear in pairn, the sns
. 4o the right repregents a roundsd vowel.
W Vaiced labial-velar approxmare T veiced aivesiar lateral flap
1] Voiced Isbial-palasal app ['j _[ md X SUPRASEOMENTALS
1 .
H vaicel lottal fri Primary streas |
J e e Affricazes and docble articulations - N Jfounatifan
§ Voiced epighorml fricative canbe represenied by twao symbels 1§ kp | Secondary
2 joined by a tie bar if necessary. = ' Lon er
Epiglotial plosive ° . s .
. ' Halflong €'
DIACRITICE Some diacritics may be placed above 2 symbol with a descender, e.g. ]] - Extracbort é
traed
Vaicelass nd Breshyweiced [ A Diental t d
. o | R a |, L | Miner (foct) gron
_ Vaiced § [ | Creayvoiced b a | Apsal t (j " Major (intonstion)
h h Ah
Aspimied thdh| | tegess  f d | temina td . Syllable break  1i.2ckE
More rounded 3) W L abinkized t% d%| ™ Hasalizea & Linking (sbosnee of 2 break)
Lessromnied ) i Palstslized ti di|D Ml reless dn
¢ _ TONES AND WORD ACCENTS
Advanced I} ¥ Velarized Y dY | ! Latersd retense d! LEvEL CONTOUR
. EVEL .
Retracted e T praymgedized T0 Y | 7 Wosudible relesze & ol :ff;‘ B ar A Rising
" Centralized & ~ Velarized or pharyngestized (S € N Faling
_ - < High
Mid.centralized € Raised € (I = vaiced alveolar fricative) é 1 ? 1 T
" ¥ ‘4 ow
e Jdww e AR
Syllabic Lowered € ([ = voiced hilabisl spproximant) . Risirs.
i n_|. ¢ B & oUE @ o hE
_ Nonglike € , Advanced Tongus Root € L Downstep 7 Globl rise
" hoticity @ |, RewmdTogeRox @ T Upsicp “y Glohal fall
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UNIVERSITAT

| PA C h a rt THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015) DES
CONIOMANTS (PULMONIC) © 2015 IPA SAARLANDES
Bilabial [Labiodental| Dental [Alveoler [Postalveolar| Retrofiex | Palatal | Velar | Uvaler [Pharyngeal| dlota
Pove | P b td tdleslkglga] [ [?
Nasal m m n n| n 0 N
Tl B T R S e
T I A S — Pulmonic:
e |G B[ F v]|0d[sz[] 3]s z|cj|lxy|[xe|/h ]hh
e I
Appraximant v I ] j u
,L;:]ximut 1 L A L L4 E . . t
Symbals o the right in a cell are vaiced, o the Ieft are vaiceleca. Shaded arean denots artioulations judaed impoosible. g reSS |Ve a I rS rea m

CONBOMANTS (NON-PULMONIC) VOWELS

N | : . Clicks Voiced implosives Ejectives - LuBmllj . . . .

on-puimonic. T e originating in lungs

| (Postiaivectar JP:.Iau.l t' Dentalaivectsr Clase-mid Y10
F Palamabvectar ( ve= Kk’ velw

* Ingressive or e i e Sedeap

——
OTHER SYMBOLS

M\ Vaiceless labizl-velar fricative G & Ahvealo-palatal fricatives Whars symbals appear in pairn, the sns
to the right reprecents a rounded vowel.
W Vaiced Ishial-velar approximant l Vidced abvenlsr lateral flap ° : i

egressive airstream U i ] e [ e

H Vaiceless epigiotal fricative |

. me Affricases and docble articulations - N Jfounsirfan

§ Voiced epighorml fricative canbe o by wo symbols 1§ kp | Secondary
eprse =

oined by a tie bar if necessary. ¥ v
2 Epigloaal plosive . ' : ! Long el

° ° . . - ' Halflong €'
O rl I n a tl n I n DIACRITICS Some discrition may be plased above a mymbel with a descander, e g. ] Y et &
traed
Vaiceless nd [— - | Dental t d
i nd . Q 4 |. L | Miner (foct) gron
_ Vaiced § [ | Creayvoiced b a | Apsal t (j " Major (intonstion)
h h h
. Aspimied thdh| | tegess  f d | temina td . Syllable break  1i.2ckE
velum, glottis e e e e
i i iln n =
I/ g , Lomromded ) ] Pebmatized U di | " e e d TONES AND WORD ACCENTS
, Mdvenced i ¥ Velmized 17 dY] ! oot e d! LEVEL CONTOUR
Retracted e T praymgedized T0 Y | 7 Wosudible relesze & o] :ff;‘ B ar A Rising
0 * " Centralized & ~ Velarized or pharyngestized € o ma € N Falling
_ - < High
[ ] 1 8 /o Of |a n u a es Mid-centralized 2 Raised € I = woiced alvealar fricative) é 1 ? 1 1’"“‘_!
Syllabic : Lowersd é E o bilabial ; e J Low € A
sy o (B = voiced bilabisl spprosiman; - ) - e
: L s -
_ Nonglike € , Advanced Tongus Root € L Downstep 7 Globl rise
* Rhoticity @ @ |, RewswdTongeRox T Upsicp “, Glonal fall
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Classification of speech sounds: Consonants ] o

SAARLANDES

What are the main characteristics of consonants?
* The airstream is blocked by an "obstacle" in the vocal tract

« A consonant (usually) does not appear in the nucleus of a

syllable
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How to characterize consonants?

SAARLANDES

3 main categories:
1. Place of articulation
2. Manner of articulation

3. Voicing
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SAARLANDES

How to characterize consonants? i

|

consonants are
Why Is It, when characterized , It Is always you three?
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Consonants

30.10.2024

> Palate
— o Palate
Alveolar Ridge Velum
\ Uvula
~
Lips Teeth

THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (PULMONIC) © 2015 IPA
Bilabial Lahiodentall Dental |Alveolar Postalveolar Retroflex Palatal Velar Uvular | Pharyngeal | Glottal

Plosive p b t d [ Cl C 3 k g qe¢ ?

Nasal m m n n n 1) N

Trill B T R

Tap or Flap \'%4 r T

reave OB f v 00 sz [ 3 sz ¢j xy xs h9 hh

Lateral 1 13 ' ' '

fricative |

Approximant U J | J 08

Lateral

app?'g::imant 1 l, & L
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Gotta catch ‘em all! (Consonants!) o] s

Can we collect all consonants

(of Standard American English)

by transcribing our names?

| Hild Postalveolar Fricative appeared! I

Bilabial Labiodental Dental |Alveolar Postalveolar Retroflex Palatal Velar Uvular |Pharyngeal Glottal
Plosive P b t d k g
Nasal m n I)
Trill r
Tap or Flap
Fricative f v 00 ‘ sz [ 3 h
Lateral ' ' '
fricative | _ _
Approximant B! .] W
Lateral ' l ' '
approximant
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Gotta catch ‘em all! (Consonants!) o] s

Can we collect all consonants

(of Standard American English)

by transcribing our names?

| Hild Postalveolar Fricative appeared! I

Bilabial Labiodental Dental | Alveolar Postalveolar Retroflex | Palatal Velar Uvular | Pharyngeal | Glottal

Plosive ‘

Nasal

Trill

Tap or Flap

Fricative

" Lateral
fricative

Approximant

' Lateral
approximant
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IPA Chart

THE INTERNATIONAL PHONETIC ALPHABET (revized to 2015)

CONSOMANTS (PULMONIC) & 2015 IPA
Bilabial |Labiodental| Dental |A]roo|nu'|]’mn]\'nolnrr Retroflex | Palatdl | Velawr | Usular |Pharyngeal| Qlostal

Pose  |D b td tdlcslkglga| [ |7

Masal m m n n n 1 N

Trill B r R

Tap or Flap v r r

xy|x¥|h 9|hh

Lateral

retve |G B[ F v]0d]sz[] 3]s 2z|¢]
ik

fricative
Appraximant v I ] j u
mim l A L

Gymbols to the right in a cell are voiced, to the laft are voiceless. Shaded aress denots articulations judged impossible.

CONIONANTS (NOMN-PULMONIC) VOWELS
Clicks Voiced implosivea Ejectives Back
_ Close — wsu
) Bissia B nisia Esamples:
| Dental d Denmalishvestar P’ mlabial
f Close-mid Y eO
| (Postiaivectar J Palnzal IR S ——
F Palamabvectar ( ve= Kk’ velw
" Abveolar lateral | €3 Unvular 8" Avealar fricative Open-mid £ Cl,—.j\@ AtD
= = \
OTHER SYMBOLZ Open E asp
A\ Vaiceless labislvelar fricatve {3 5 Alvenlopalasal fricatives Where symbols appear in pairs, the ons
) 4o the riht repreqenis a roundsd vowel.
W Vaiced labial-velar approxmare T veiced aivesiar lateral flap
1] Voiced Isbial-palasal app ['j _[ md X SUPRASEGMENTALS
(-
H vaicel lottal fri Primary stres |
R e Affricases and docble articulations - N Jfounsirfan
§ Voiced epighotml Fricative canbe represented by fwo symbels LS kp | Seccndary siress
2 joined by a tie bar if necessary. = ' Lon er
Epigioaal plosive H = :
- ' Halflong €'
DIACRITICS Some discritios may be placed shove a rymbal with a descender, o.g. I] e &
traed
Vaicelass nd Breshyweiced [ A Diental t d )
. nd . D 4. L d [ r—
 Vaieed § L | _ Creakyvoicad b a | ape t (j " Msjor inbcmation)
h h Ah
Argirmied thdh|  vegessa  f d | tamina td . Sylablebrsak  di.ckt
More rounded 3) W L ahiakized t% d%| ™ Hasalizea & Linking (ak o break)
| Lemmomisd D) i Palstslized ti di|D Ml reless dn TONES AND WORD ACCENTS
¥ oy, v oAqv |1 1 o .
, Advanced I} Velarized v d Latera] release d —— CONTOUR
Retracted e T praymgedized T0 Y | 7 Wosudible relesze & ol :ff;‘ B ar A Rising
" Cenmatized & ~ Velarized or pharyngestized e T Hia € \ Falling
- = < High
Midcenmalized £ Raised € (T = voiced alvenlar fricative) é T M ? 1 g
" ¥ ‘4 ow
e Jdww e AR
Syllabic Lowered. € ([ = voiced hilabisl spproximant) 3 g
. n 1. ¢ B @ AE & AN
_ Nonglike € , Advanced Tongus Root € L Downstep 7 Glohal rie
* Rhoticity 2 @ |, ReowwedToage Rox T Upsicp “y Glohal fll
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Classification of speech sounds: Vowels o

What are the main characteristics of vowels?
 The airstream is not blocked in the vocal tract

« The vocal folds are vibrating during the production of vowels =

phonation

« A vowel (usually) appears as the nucleus of a syllable

30.10.2024 Speech Science — Session 1: Introduction & Classification of speech sounds
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How to characterize vowels? i [

SAARLANDES

3 main categories:
1. Tongue position (front vs. back)
2. Jaw opening (open vs. closed)

3. Lip rounding (rounded vs. unrounded)
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U]  SAARLANDES

vowels Tongue position

VOWELS rounded
Front / Central Back

Close /i «y el We U

unrounded LY -
Close-mid e‘\‘i\_ Oo—— 3' O YO
Jaw opening .

Open-mid Ee0C  3¢3  AeD

Open AQe(E-—(QeD

Where symbols appear in pairs, the one
to the right represents a rounded vowel.
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IPA: Vowels in Standard American English

vowels Tongue position

VOWELS

Front Central Back
Close 1 . ol

I O
Close-mid e ° ' X0
Jaw opening A
Open-mid Ee ——A0®D
e\

Open (e

Where symbols appear in pairs, the one
to the right represents a rounded vowel.
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IPA: Vowels in Mandarin 1)

SAARLANDES

vowels Tongue position

VOWELS
Front Central Back

Close 1 o..y : u

Close-mid \ X e
Jaw opening

Open-mid

Open ae

Where symbols appear in pairs, the one
to the right represents a rounded vowel.

30.10.2024 Speech Science — Session 1: Introduction & Classification of speech sounds
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Real time MRI video: Speaking g e

www.youtube.com/watch?v=6dAEE7FYQfc&t=31s

30.10.2024 Speech Science — Session 1: Introduction & Classification of speech sounds
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Exercise: Vowels

Which vowels are being produced here?

30.10.2024



Exercise: Vowels




IPA Chart

30.10.2024

SUPRASEGMENTALS

Primary stress ; '
' founa tifon
Secondary stress

Long Ci

Half-long C’

Extra-short é

Minor (foot) group

Major (intonation) group

Syllable break 1.kt

Linking (absence of a break)

Speech Science — Session 1: Introduction & Classification of speech sounds

THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (FULMONIC) @ 2015 IPA
Bilabial |Labiodental| Dental A]\mlm'll’mul\'nolwr Betroflex | Palatal Velar | Uwular |Pharyngeal | Ologtal

Pee [P b td tdleslkglae| | 7]

Nasal m m n n, n 0 N

Till B T R

Tap ar Flap v r r

Lateral
fricative

Fene | B|F v[08]sz]] 3[sz|lci|xy|xe|lh T/hah
[

Approximant v I ] j 8!
mim l A L

Symbols to the right in a cell are voiced. to the left are voicelsss. Shaded aress denots articulations judged impossible.

COMBOMANTS (NON-PULMOMNIC) VOWELS
Clicks Voiced implogive Ejectives Back

. Close Ulsll

© Bitsbial B Basia Examplss:

| Dental d Denilivestar | P Bilabint
f Close-mid T e0

| (Postiiveotar J. Palazal {' Dencabialvectar

F Palasoalveoiar { ver k’ velar

" Alveolar lateral | F Unvudar 8" Abveolar fricative Open-mid £ G’_B\G AeD

OTHER SYMBOLS

M\ Vaiceless labizl-velar fricative G & Alvealo-pelatal fricatives Whars symbals appear in pairn the sne
. to the right reprecentz a roundsd vowel.
W Waiced Iahial-velar spproximant T veiced abveniar laeral flap
1] Voiced lsbial-palaza ['j _[ =d X SUPRASEGMENTALS
1 .
H vaicel locial fric Primary stresn |
T e e Affficates and double artculations - N Jfounatifan
§ Waiced epigotml fricesive canbe represented by two symbals 1S kp 1 Secondary stres
2 joined by a tie bar if necessary. = * Lom er
Epiglottal plosive ° . l ‘
. " Halflong €'
DIACRITICS Some diacrition may be plassd above a symbol with a desoender, .z [ Y e &
xtrand
Vaicelass nd Breskywoiced [ A Dental t d )
. nd . D 4 | LI | Miser (foct) grenm
_ Vaicad § b | Creaoyvoicat b a | Ape t (j || Major (intonstion)
h h Ah
Aspimted thdh] | tegesia f d | tewind td . Syllsblebreak  1iackr
More rounded  3) W Labinkined % d¥| ™ Mesalizs & Linking (sbeenoe of 2 break)
| Lmmomisd D) J Palarslized ti di D Nasal release dr P —————
, dvaneed '] ¥ Velarized 1Y AV | ! o v d! LEVEL CONTOUR
Retracted e T phamgestzed £7 QY | 7 Mo sudible relesse (] & o] :?;‘ B ar A Rising
" Centrabized & ~ Velarized or pharyngenlized S € N Faling
_ - < High
Mid-centralized Raised € i J = vaiced alvealar fricative) ?’ 1 ? 1 1’““‘!
" y 'd o
¢ dww ¢ AN
Syllabic Lowersd € ([ = voiced nilabial appraximant) B Rising.
i n_ . ¢ (@ 8 oUEr @ v
| Monsylabic £ , Advanced Tongue Root € 4 Downstep /A Globl rise
* Rhoticity @ @ |, RemsedTongweRoot T Upsiep “ Global fall
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I PA ‘ h a rt THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (FULMONIC) @ 2015 IPA

Bilabial |Labiodental | Dental |A]\mlm'|]’mu]\'nolwr Betroflex | Palatal Welar Usuler | Pharyngeal | Oloétal
Plocive pb td [ dlc3lkglga| | ?
Nasal m m n n| p 1 N
Till B T R
DIACRITICS Tep o Flp v [ r
E:.-:]u dB|f v]0d]sz]] 3[sz|lci|lxy|yxe|h T|hah
Voiceless n d Breathy voiced b a Dental [ Fiative bk
o [+) %) . . ') | n 2l Approsimant v I ] J ]
i 1 A L
yoal o SOBK, = A ris approwimant L
Voiced S t Creaky voiced b a Apical t Syrmbals to the right in a csll e voiced, fo the left are voiceless, Shaded areas demote arficulztions judged impocsible.
v v v | o ~ ~ L [}
l] 3 h d l] X : S CONSONANTS (NON-PULMONIC) VOWELS
Aspirated t Linguolabial t d & Laminal £ i CT—m— p— Back
~ ~ ~ | - Closs g
w \V w ~ 0 Bilabial 6 Bilahial Examples:
More rounded Q) Labialized { d Nasalized | Do d Detiavestee | P’ Bkt
3 5 + Clooe-mid YeO
| | (Postiiveotar J. Palazal 1" Deneaalvectsr
Less rounded 2 | J  Palatalized ) d.' N Nasal release F s | ves K o . N -
¢ < " Alveolar lateral | F Unvudar 8" Abveslar fricative Oper-mid EWIE—34G—A9D
’ ’ 4 4 2
Advanced u Y vVelarized [\ d v| 1l Lateral release OTHER SYMBOLS Open DE_L__alp
+ + M\ Vaiceless labizl-velar fricative [ 3 Alveolo-palaal fricatives Whars _r!_mﬂ:o|:lppa¢ﬂ'in pairz, the one
Retracted Y Pharvnecalized tY dY & No audible release W Vaiced lshial.velar spproximant T veiced ahvesiar tateral fizp to the right rep b vomel.
_ Retracte Q aryngealized No audible release U Vo i i f [ x SUPRASEOMENTALS
2 1 imary ]
.. __ e , . H oleeless epiglocal featve Affiicates and double articulsions - Ir:“ ¥ = |f“U“='I11.[?“
Centralized o ~ Velarized or pharyngealized § Voiced pigloml ficmive  canberepresenisdby o nmbols 1§ KD 1 Sesondary stresa
C 2 Epiglonsl posive Joimed By a ie bas if neseszacy - ! Long el
x : x ‘ : RO ' Hiflmg €'
Mid-centralized e Raised @ ( J = voiced alveolar fricative) DIACRITICS Some diaceitios may be placed above a symbal with a dessender, e.z. I] Y o &
4 4  Voicelesz nd|, meywes boa | o t d )
. = Vaiced st Crebyvieed D @ Apical t d I “'.D”_;mjw
Syllabic n Lowered € (D = voiced bilabial approximant| : PhE = — || oo Goonstion e
' ) R g ¥ | Aspimted thdh] | tegesia f d | tewind td . Sylablebreak  1i.ackt
More rounded  3) W L abiatioed % d¥| ™ Mesalizs & Links
2 .  Linking (sbeenoe of a break)
Non-syllabic c Advanced Tongue Root € I TG
~ pa -~ ) - £ - — I T TONES AND WORD ACCENTS
, el u ¥ velarized v dv Lateral relemse d LEVEL COMTOUR
*+  Rhoticity > Retracted Tongue Root @ Rermet €| T regeteat {7 dY |7 Nosuttieclene ol Eord e
r " Cenmatized é ~ Velarized or pharyngeslized 1 e 7 High € N Falling
< 002 9 * Midcenmaized O Raised € (I = voiced abveolar fricative) € o g€ A l'[;ﬂ‘!
Some diacritics may be placed above a symbol with a descender, c.g. . r o & dm & ALE
3 . Syllabic n Lowered e E = vaiced hilabia] spproximant) E Exm E s
. x * [SI € A Riing
_ Nomglabic € , Advnced Tongue Root € 4 Downsiep ,* Global rise
* Rhoticity - @ | | Retaced Toague Roxt € t Upstep >y Global fall

30.10.2024 Speech Science — Session 1: Introduction & Classification of speech sounds




IPA Chart

TONES AND WORD ACCENTS

LEVEL

= ™ Extra
high

| High

CONTOUR

or /1 Rising
Falling

High
rising

. Y

THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (FULMONIC)

@ 2015 IPA

Bilabial |Labiodental| Dental

Alveolar [Potalveolar

Betroflex | Palatal Velar | Uwular |Pharyngeal | Ologtal

Posve | P b td tdleslkglae| | 7]
Nasal m m n n, n 0 N
Tsill B r R
Tap or Flap A r r
Fene | B|F v[08]sz]] 3[sz|lci|xy|xe|lh T/hah
Lateral i h
fricative
Appeasimant v I ] il u
Lateral
spproximant 1 L A L
Symbals fo the right in a cell ave voiced, to the left are voicelews. Ghaded areas demote articulafions judged fmpossible.
COMBOMANTS (NON-PULMOMNIC) VOWELS
Clicks Voiced implogive Ejectives Back
Close Wisll
© Bitsbial B Basia Examples:
| Dental U Denalisivesiar P’ milabiat
f Close-mid T e0
| (Postiiveotar J. Palazal {' Dencabialvectar
F Palasoalveoiar { ver k’ velar
" Alveolar lateral | F Unvudar 8" Abveolar fricative Open-mid £ G’_B\G AeD

OTHER SYMBOLZ
M\ Vaiceless labial-velar fricative

W Waiced Iahial-velar spproximant

G & Alveolo-pelmal fricatives

J Viiced alveolar laeral flap

Whars zymbols appear in pairs, the one
to the right reprecents a roundsd vowel.

UNIVERSITAT
DES
SAARLANDES

&
=
e - mid
e
a

C N\ D5 OO DL D> (D¢

1] Voiced lsbial-palaza ['j _[ =d X SUPRASEGMENTALS
1 op
H vaicel floctal fric Primary streoz |
I 0 \‘.’ T e e Affricates and dovble articulations - R Jfounatifan
h § Waiced epigotml fricesive canbe represented by two symbals 1S kp 1 Jecondary sess
0\‘ . . 2 Enigton g joined by a tie bar if necessary. = ! Lons er
i osive H H
- rising - e
- Halflong €
DIACRITICS Some diacrition may be plassd above a symbol with a desoender, .z [ - v
- - Vaicel nd Breskywoiced [ A Dental t d Sraechart ©
foiceless  veil
Extr‘d nglnu- . nd]. D a|. L d [ e (o
¥, - i N e
2 - ; Vaiced §I I; . Creaky voised b a | Amea t (j || Msjor intomation)
- i 1] n
lU\\' fal l inge Apimnad thdh] | tegesia f d | tewind td . Syllsblebreak  1iackt
E , Moremomnded ) W Lahiakized ™ dv Masalized e _ Linking (a of a break)
Lesionded ) 1 Pabaslized ti di| D Nasal relese dn
L - — TONES AND WORD ACCENTS
D » <t Gl b, l - , el u ¥ velarized ¥ dv | Lateral retence dl LEVEL CONTOUR
O\‘ DSIL p 0 d rlsc _ Retracied e U prampeatized 17 AV | 7 o cutible release a5 8o A g
" Cenmatized & ~ Velarized or pharyngenlized € o mg & ' Falling
— - < High
Mid-centralized € Raised € (I = voiced abveolar fricative) (? - wd ? 1 g
" Y "4 . .
- | Syllabic n , Lowersd € |E=\mo¢d'l|lhha]ap]1mxunu(;\ E j r::.: E :{1 ;L"I‘:g
ste Global fa | R
L _ Nonglibie € , Advanced Tongue Root € ! Bownaep 2 Glonal rise
* Rhoticity 2 @ |, ReowwdTongue Ro @ 1 Upsicp “y Gilohal fall
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I PA ‘ h a rt THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)
& 2015 [PA

CONSONANTS (FULMONIC)

Bilabial |Labicdental| Dentsl |A]\m|m'|]’mu]\'nol¢r Retroflex | Palatal | Velar | Uvuler |Pharymgeal| Olottal
Posve | P b td tdleslkglgs| | [?
Nasal m m n n, n 0 N
Tl B r R
Tap or Flap A r r
Fene | B|F v[08]sz]] 3[sz|lci|xy|xe|lh T/hah
e ik
Approximant v I ] j Ul
et 1 Al L

Symbols to the right in a cell are voiced. to the left are voicelsss. Shaded aress denots articulations judged impossible.

Affricates and double articulations G, s

COMSONANTS (NON-PULMOMNIC)

Clicks Voiced implosivea Ejectiven Back
can be represented by two symbols tS T e o wyu
.= : o S’ | Do d pemlsivestar | P’ Bilabial —
joined by a tic bar if necessary. o || o ¥y

T:]::::tu g::, g ::h,,nm‘.g Open-mid £ G;—B\G—,\ ]

OTHER SYMBOLS

M\ Vaiceless labizl-velar fricative G & Alvealo-pelatal fricatives Whars symbals appear in pairn the sne
ta the right reprecentz a roundsd vowel.
W Vaiced lsbial-velar spprovimane ] Viiced alveslar lazeral flap = right * o
1] Voiced lsbial-palaza ['j _[ =d X SUPRASEGMENTALS
1 .
. Primary stres
}‘l Voleeless epigiocal feative Affficates and double artculations - o ®\founa'ufan
§ Waiced epigotml fricesive canbe represented by o symbols 1§ K 1 Secondary sines
e by atie bar if . = . v
o o ° ° 2 Epiglotal plosive Jomet Ry Rt b T meeesay i Long €l
—
rlcate _ OSIVe I rlcatlve p ' Hiflmg €'
DIACRITICS Some dincrition may be placed shove a symbal with a descender, e.g. 1] Y e &
xtrand
Vaicelass nd Breskywoiced [ A Dental t d
. nad |, D 4 |, LR | Miser (foct) grenm
_ Vaicad § b | Creaoyvoicat b a | Ape t (j || Major (intonstion)
h h Ah
Aspimted thdh] | tegesia f d | tewind td . Syllsblebreak  1iackr
More rounded  3) W Labinkined % d¥| ™ Mesalizs & Linking (sbeenoe of 2 break)
Lessronnied ) i Palstslized ti di D Nasal release dr
¢ _ TONES AND WORD ACCENTS
, Advanced u ¥ Velarized 1Y d¥ | ! tatersd relense d! e CONTOUR.
Retracted e T phamgestzed £7 QY | 7 Mo sudible relesse (] & o] :?;‘ B ar A Rising
" Centrabized & ~ Velarized or pharyngenlized S € N Faling
_ - : High
Midcentralized Paised 8 (] = voiced alveclar fricative) (?.  ma ? A rsy
" y 'd o
¢ dww ¢ AN
Syllabic Lowered € ([ = voiced nilabial appraximant) - it
i n_ . ¢ (@ 8 oUEr @ v
_ Nonglikie € , Advarced Tongus Root € T — 2 Glonal rise
* Rhoticity @ @ |, RemsedTongweRoot T Upsiep “ Global fall
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IPA Chart — Audio samples 1)

SAARLANDES

« Click and play:

https://www.internationalphoneticalphabet.org/ipa-sounds/ipa-chart-

with-sounds/#ipachartstart

* With MRI recordings:
http://sail.usc.edu/span/rtmri ipa/index.html

 |PA keyboard:
https://westonruter.github.io/ipa-chart/keyboard/

« Useful website (in German but might still be useful):

https://www.coli.uni-saarland.de/elaut/index.html

30.10.2024 Speech Science — Session 1: Introduction & Classification of speech sounds
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http://sail.usc.edu/span/rtmri_ipa/index.html
https://westonruter.github.io/ipa-chart/keyboard/
https://www.coli.uni-saarland.de/elaut/index.html

°o®

Assignment 1 iz

Find the IPA symbol and an example word for the sounds described

below.

1) bilabial nasal 6) palatal approximant

2) voiceless labiodental fricative 7) voiced postalveolar fricative
3) velar nasal 8) voiced bilabial plosive

4) voiced alveolar fricative 9) voiceless postalveolar fricative

5) voiceless velar plosive 10) voiceless dental fricative

30.10.2024 Speech Science — Session 1: Introduction & Classification of speech sounds
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Find the IPA symbol and an example word for the sounds described

below.

11) unrounded open back vowel

12) rounded close-mid back vowel
13) unrounded close-mid front vowel
14) unrounded open-mid front vowel

15) rounded near-close back vowel

30.10.2024 Speech Science — Session 1: Introduction & Classification of speech sounds




Thank you for your attention!

OJO;
ol
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