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OBJECTIVES

At the end of the course, participants should be able to...

1. record and analyse speech data with Praat

2. annotate speech data with Praat
. extract duration information from a recording, using Praat
extract fundamental frequency information from a recording, using Praat
transfer Praat data to a spreadsheet (Excel, LibreOffice Calc, etc.)
create vowel formant charts
. analyse speech timing

N oo AW

Motivation for using Praat:

Essential for providing, editing, analysing speech data for
1.Term papers
2. Research projects, theses
3. Clinical phonetics: diagnosis, therapy, assessment
4. Music analysis and synthesis basics
5. Preparation of teaching materials
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COURSE PROGRAMME: PRAAT |

Basic functions of the Praat software:

» Speech recording principles: basic advice
* Recording your own voice

* Loading speech recordings

Visualising Waveform, Amplitude and intensity
* editing speech: selecting, zooming

» distinguishing consonants and vowels in the speech waveform of your own voice.
Vowel formant charts with a spreadsheet, using your Praat data.

You must have the following software on your laptops:
1. Praat (http://www.praat.org)

2. A spreadsheet application such as Microsoft Excel or LibreOffice Calc.
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http://www.praat.org/

PRAAT: BASIC FUNCTIONALITY

Input:

recording speech from microphone
or other sources

reading from files

Methods:

waveform selection and analysis
spectral analysis
frequency and intensity analysis

transcription and annotation of
speech

speech synthesis

e Output:

2022-02-28, JNU, Guangzhou

saving speech files

saving files with analysis results:
e annotations (TextGrid files)

* fundamental frequency

» spectral information
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Total duration 9.343338 seconds |
Il | bak Ll

D. Gibbon: Phonetics in Translation Studie

4/42



BUT FIRST OF ALL: PHONETIC BASICS

FROM PHONOLOGY TO PHONETICS

2022-02-28, JNU, Guangzhou D. Gibbon: Phonetics in Translation Studies 5/42



FROM PHONOLOGY TO PHONETICS

PHONOLOGY:

the linguistic modelling of sound representations in the dictionary as
phonemes, syllables, word segments:

* sets of contrasting units in paradigmatic relations (classification)
e sequences linked units in syntagmatic relations (construction)

/m/

[r]

2022-02-28, JNU, Guangzhou

/[ mat /

[/

[t/

[el

[ K/

syntagmatic
relations:
construction
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PHONETICS

the phonetic cycle
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PH

ONETICS

Phonetics:

the perceptual, instrumental, experimental study of physical sounds in the
phonetic cycle:

- production of speech

- transmission of speech

- perception of speech
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Phonetics
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PHONETICS: the phonetic cycle

A tiger and a mouse were walking in a field...
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WAV/dg_satz1.wav

PHONETICS: the phonetic cycle

Articulatory
Phonetics

A tiger and a mouse were walking in a field...
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WAV/dg_satz1.wav

ARTICULATORY PHONETICS: speech production

SAYS...
Good morning,

" THINKS...
Good

morning, or
rather, good
or rather, good afternoon,
afternoon’ )\ everybody!
everybody! Alveolar Ridge

o Velum (Soft Palate)
Masal Cavity

s

Uwvula

b

2

Wy

Nostril— o Cs =% bag
: oy L
Lips Tongue E. 5
2 / Epiglottis
Teeth
b,
Vocal Folds

Glottis
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ARTICULATORY PHONETICS: speech production
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Alveolar Ridge

Velum (Soft Palate)

Masal Cavity
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Lips 3\%
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Larynx
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AUDITORY PHONETICS: speech perception

Articulatory
Phonetics

Auditory
Phonetics

A tiger and a mouse were walking in a field...
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WAV/dg_satz1.wav

AUDITORY PHONETICS: speech perception

- / N /

outer ear " ITINCT €ar

middle ear
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ACOUSTIC PHONETICS: speech transmission

Articulatory
Phonetics

¥"  Phonetics

Acoustic

|
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WAV/dg_satz1.wav
../../../../../usr/bin/praat

ACOUSTIC PHONETICS: speech transmission

¥ 1. TextGrid a_tiger_and_a_mouse - 4+ X

File Edit Query View Select Interval Boundary Tier Spectrum Pitch Intensity Formant Pulses Help
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-0.2539

250 Hz

—

all in out sel bak | Group

the Praat phonetic workbench
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IPA

THE INTERNATIONAL PHONETIC ASSOCIATION

THE INTERNATIONAL PHONETIC ALPHABET
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The International
Phonetic Alphabet
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THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (PULMONIC)

2005 IPA

Bilabial |Labiodenial | Dental |.'\l'--=:ul.il.r Postalveolar | Retroflex | Palatal Velar Usunlar | Pharyngeal | Glotal
Plosive p b t d t dlc 1|k g|qa ? |
Nasal m m n n, n 1 N
Trill B r R
Tap or Flap V" r L
Fricative Bl f v|0od|sz|[f 3]s z|lci|xy|xs|h S| haA
[ricative t B
Approximan v 1 1 J uj
approximant | l A L

Swvmbols o the right in a cell are voiced, 1o the lefi are voiceless. Shaded areas denote articulations judpged impossible.

CONSONANTS (NON-PULMONK) VOWELS
Clicks Voiced implosives Ejectives
5 Close
G Bilahial B Bilabial Examples:
k]
| Dental d Dental/alvealar p Bilabial

J‘ Palatal
d Velar

(J‘ v ular

! {Postialveolar

+ Palatoalveolar

|| Alveaolar lateral

] Close-mid
t Dental/alv eolar

L]
k Welar
L1 Operi-mid
5

Alveolar fricative

OTHER SYMBOLS

M Voiceless labial-velar fricative
W Vaoiced labial-velar approximant
Ll Woiced labial-palatal approscimant
H voiceless epiglonal fricative

Q Woiced epiglotial fricative

i
‘l} Epiglottal plosive

DIACRITICS Some diacritics may be placed above a symbaol with a descender, e.g

Open

& F Alveolo-palatal fricatives
.] Woiced alveolar lateral flap

ﬁ Simultancous j‘ amd X

Affricates and double articu lations

ean be represenied by two symbaols
joined by a tie bar if necessary.

ts kp

Front Central Back
1ay tett Uisu
Iy U
Cw D« YO
2

= (E—B\B—AFC'
b e
d {l:'.—\‘—'u » D

Where svimbols appear in pairs, the one
ter the right represents a rounded vowel.
SUPRASEGMENTALS
I .
Primary siress
T founa'tifon
| Secondary siress

i Long &
' Half-long c’

Extra-short €

=]
Voiceless n d Breathy voiced b a Dental t d
CI— t = - L | Minor {foot) group
Voicod S [ Creaky voiced b a Mpical [ d . . .
il '-'I \'I ] = = L] g w || Major {intonation) group
h . h h ) ) .
Aspirated 1. d. _ Linguolabial 1__ [_j . Laminal ! [;l . Syllable break 1i.eekt
W o W W N =
s Maore roundod :? Labialized t d Mazalized c __ Linking {absence of a break)
Less rounded s ] 1 pamalized t-] dJ M asal elease dn - B
c L i g TONES AND WORD ACCENTS
o Y velarize ¥ ¥ e . e
. Advanced I;_l WVelarized t d Lateral release d LEVEL CONTOUR
] 3 > 2] 2] e o
Retracted [ § Pharyngealizoad tf’ d:' Mo audible release d cf or —l }["iz?;‘-' & or ;‘1 Rizing
. Cendralized é ~ Welarized or phanyngealizod ‘l" c 1 High c \l Falling
= " a High
w e Mid e
Mid-ceniralized © Raized 2 (A = woiced abveolar fricative) € —I ? 1 E*“’.‘;
= = -l \‘ ~ oW
. . N . c ‘I Low c —'I rising
Syllabic n Laonwerod e | I?) = woiced hilabial approximant) .y Extr . Ri P
N - = = e J “xira e _‘q Lizing-
i Lo Falling
Maon-syllabic 9 . Advanced Tongue Root ¢ 1 Downstep /ﬂ Global rise
Rhoticity aa , Retmced Tongue Root @ Upstep ™y flobal fall




The International
Phonetic Alphabet

THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (PULMONIC) o 2005 1PA
Bilabial |Labiodental | Dental |.'\.|.'~'{:1.I|.il.|' Postalveolar | Retroflex | Palatal Velar Usunlar | Pharyngeal | Glotal

Plosive pb t d t dlc 1|k g|qa ? |

Nasal m ) n n, n 0 N

Trill B r R

Tap or Flap V" r L

Fricative Bl f v|0od|sz|[f 3]s z|lci|xy|xs|h S| haA

Lateral

fricative

Approximant [ M

L S

Wow — all 7000 languages of the

Back
el

L3R RY)
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asD
O
a'tifan
1
. More rounded :) " Labialized ™ dv Masalized [& Linking (absence of a break)
Less rounded 2 1 Pahualized t! dJ M Nasal release dn . B o
c 3 i 0 TONES AND WORD ACCENTS
Y velarize ¥ ¥ ateral release
, Advanced u Velarized t¥ d Lateral release d LEVEL CONTOUR
Retracted [ § Pharyngealizoad 15 d:' ' Mo audible release d ! E or —l Eit?;‘" E or ;‘1 Rizing
Cendralized L:, ~ Welarized or phanyngealizod ']:' c 1 High c \l Falling
= . =4 High
® x Mid .
Mid-ceniralized © _ Raised g { ‘i[ woiced abveolar fricative) ? -I ? 1 ['*"i__ll
e Jdww € Ao
Syllabic n N L owwered @ { L)) voiced bilabial apprecimant) s, Extra e Ri-\il-)l.',-
- - - c J low c A{ falling
Maon-syllabic g . Advanced Tongue Root ? 1 Downstep /ﬂ Global rise
* Rhoticity a a , Retmced Tongue Root @ T Upstep “y Global fall



THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)
CONSONANTS (PULMONIC) © 2015 IPA
The Interna‘tlonal Bilabial |Labiodental| Dental |;\.lwm.1r
Plosive p b t d t dlc 1|k g|qa

Phonetic Alphabet m|  m n n| n| o

Postalveolar | Retroflex | Palatal Velar Usunlar | Pharyngeal | Glotal

?|

N
Trill B R
Tap ar Flap V" L
The concept of the IPA was e |0 B|F v|00]s2z]§ 5|5 z]ci|xy|x%|h ¥ hh

first suggested by Otto Cateral 1
Jespersen in a letter to Paul Aeproman v

Passy of the International Epproxianant
Phonetic Association

—_— ST (N =] =

1 J Lo |
L

Swvmbols o the right in a cell are voiced, 1o the lefi are voiceless. Shaded areas denote articulations judpged impossible.

CONSONANTS (NON-PULMONK) VOWELS
Clicks Voiced implosives Ejectives [_:m“l (_.".“lml Back
It was developed by A.J. O siavia B Bt T cose 18 o B S trt
E”is, Henry SWeet’ Daniel | Diental d Dental/alveolar p, Bilabial o " g sho vlo
H | (Pestialveolar J‘ Palatal t’ Dental/alv eolar e '
n nd P in the | -
JO es, a d aSSy t e ate + Palatoalveolar g- Welar k, Welar 2
19th Century' e | Alveaolar lateral (_{- Uiy ular S, Alveolar fricative Open-mid EROC— 3\6 —AfD
b e
. . - OTHER SYMBOLS . '_.
WET de (E asD
It Was fl rSt pUbI IShed In 1888 M\ Voiceless labial-velar fricative G 7',, Mlveolo-palatal fricatives o Where syimbols appear in pairs, the mn:.

and WaS reVISed Seve ral YW Waiced labial-velar approcimant .] Woiced alveolar lateral flap o the cight represents @ sounded vorwel.
ti meS in the 20th and let Ll Woiced labial-palatal approscimant ﬁ Simuliancous _r and X SUPRASEGMENTALS

H voiceless epiglonal fricative Primary siress

Ce nturies Affricates and double articu lations

. —
g’ Yoiced epiglotial fricative can be represenied by two symbaols s kp | Secondary stress

i joined by a tie bar if necessary. v
1} Epiglottal plosive 1 ¥ Y i Long el

H Half-long c’
(B Ut aCtu al Iy the Idea goes DIACRITICS Some diacritics may be placed above a symbaol with a descender, e.g

founa'tifan

L 1}
L9

Extra-short €

back to Alexander Grah am . Vaoiceless l;] Cﬂl B Breathy voiced b él . Dental E d | M (foot)
inor { foot) group
Be” y the Inve ntor Of the i voieed § ! = Cronley wolend I‘:'} Ej‘ o Apied E d || Major {intonation) group
b cpiricd th qh _ Linguolabial t [j _ Laminal ! l;l Sullable hreak Ji.ekt
telephone — and to all the T — — Ex .S -t
Maore rounded ol Labialized t d Masalized e Linki e e .
. s 5 — Linking {absence of a break)
CUItu res Who have Invented Less rounded 2 i Falatalized tl dj M Nasal release dn . B .
. . c < . i I TONES AND WORD ACCENTS
alphabetlc SCprtSI) o ubmnesd u ¥ Velarized t¥ d¥ Lateral melease d LEVEL COMTOUR
~ Retracted @ Y Pharyngealizoad tﬁl d:'. ' Mo audible release d ! éf or —l Ei};?;ﬂ E or ;‘1 Rizing
Cendralized L;, ~ Welarized or phanyngealizod ‘]:' é 1 High é \l Falling
= ) = High
- Mid-centralized é _ Raised l; { ‘!‘ woiced abveolar fricative) ? :II Mid ? j E";::':I;
Y Low = h .
Syllabic n L owwered 2o B voiced bilabial apprecimant) E: [-'::1 E ;:::’,
- - - - - c |-J|.\" c A{ r'nilin_:z
Maon-syllabic g . Advanced Tongue Root ¢ 1 Downstep /ﬂ Global rise b
 Rhoticity a a , Retmced Tongue Root @ T Upstep ™y fGlobal fall
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The International
Phonetic Alphabet

1. Consonants

2. Special consonants

3. Vowels

4. Consonant and vowel
modifications

5. Phrasal prosody

6. Lexical prosody
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THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (PULMONIC)

2005 IPA

Bilabial |Labiodental| Dental |-'\l'-1.'1.llil.r Postalveolar | Retroflex | Palatal | Velar | Uwular |Pharyngeal| Glotal
Plosive p b t d t dlc 1|k g|qa ? |
Nasal m m n n N 1 N
Trill B R

Tap or Flap

T
r
Fricative (1) ‘[:_)) f W H' 6 | s 2| j 3 § X ‘3" x K h (i. h ﬁ
Lateral .1_ B
fricative
Approximant U d -[, j lq
Lateral l L

approximant

Swvmbols o the right in a cell are voiced, 1o the lefi are voiceless. Shaded areas denote articulations judpged impossible.

CONSONANTS (NON-PULMONK) VOWELS
Clicks Voiced implosives Ejectives Frunl (_—"."Lr‘ﬂ Back
5 Close 1 y [ = Isll
G Bilahial E) Bilabial Examples:
3 IY U
| Dental d’ pemaiahveotar P Eilabial
Close-mid c Se0 X0
! {Postialveolar J‘ Palatal t’ Dental‘abe oo lar e <
+ Palatoalveolar d Welar kj Welar 2
= f1-f1iidd - -
|| Alveolar lateral (_{- v ular S, Alveolar fricative D[H- et £ = 3\6 AP
b e
OTHER SYMBOLS . '_.
Open de (E asD

M Voiceless labial-velar fricative
W Vaoiced labial-velar approximant
Ll Woiced labial-palatal approscimant
H voiceless epiglonal fricative

Q Woiced epiglotial fricative

& F Alveolo-palatal fricatives
.] Woiced alveolar lateral flap
ﬁ Simultancous _r amd X

Affricates and double articu lations
ean be represenied by two symbaols

ts kp

Where svimbols appear in pairs, the one

ter the right represents a ro

wnded vowel.

SUPRASEGMENTALS

! Primary siress

| Secondary siress

founa'tifan

n.ackt

Linking (absence of a break)

RED ACCENTS

CONTOUR

o

or ;‘1 Rizing

& | Falling
=4 High
c 1 rising
= Low
&4 —'I rising
c

_‘q Risimg-
Falling

A Global rise

i joined by a tie bar if necessary. v
‘l} Epiglonal plosive x by PRy » Long =X
- ' Half-long c’
DIACRITICS Same diacritics may be placed above a symbaol with a descender, e.g. T - E | é
Lxlra-s hoel
Voiceless n d Breathy voiced b a Dental t d
R o i - L | Minor {foot) group
Voicod S [ Creaky voiced b a Mpical [ d . . .
v ¥ v - -~ ~ = LI Major {intonation) group
b Azpirated 1“ dh _ Linguolabial 1__ (_j Laminal l d Syllable break
More rounded 7Y W Labialized ™ dw Nasalized e
Less rounded s ] J Palatalized t-] dJ M asal elease dn
c : TONES AND WO
Advanced L1 Y velarized t“' dY 1 Lateral release dl o
. L LEVEL
: ] = ] o 7
Retracted [ § Pharyngealizoad ts d ¥ Mo audible release d (_f or —l }[;iz?;‘-'
. Cendralized é ~ Welarized or phanyngealizod ‘l" = 1 High
= = C Mid
Mid-centralized _ Raised € (I = voiced alveolar fricative) ? :II
& Low
Syllabic n Lowered e | B voiced hilabial approsimant) . -
5 - = = J Extra
. . c Lo
Mon-syllabic g . Audvanced Tongue Root ¢ 1 Diownsicp
* Rhoticity a a , Retmced Tongue Root o T Upstep

™y fGlobal fall



The International
Phonetic Alphabet

1. Consonants
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THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (PULMONIC)

2005 IPA

Bilabial |Labiodenial | Dental |.'\l'--=:ul.il.r Postalveolar | Retroflex | Palatal Velar Usunlar | Pharyngeal | Glotal
Plosive p b t d t dlc 1|k g|qa ? |
Nasal m m n n, n 1 N
Trill B r R
Tap or Flap V" r L
Fricative Bl f v|0od|sz|[f 3]s z|lci|xy|xs|h S| haA
[ricative t B
Approximan v 1 1 J uj
approximant | l A L

Swvmbols o the right in a cell are voiced, 1o the lefi are voiceless. Shaded areas denote articulations judpged impossible.

D. Gibi

CONSONANTS (NON-PULMONK) VOWELS
Clicks Voiced implosives Ejectives
5 Close
G Bilahial B Bilabial Examples:
k]
| Dental d Dental/alvealar p Bilabial

J‘ Palatal
d Velar

(J‘ v ular

! {Postialveolar

+ Palatoalveolar

|| Alveaolar lateral

] Close-mid
t Dental/alv eolar

L]
k Welar
L1 Operi-mid
5

Alveolar fricative

OTHER SYMBOLS

M Voiceless labial-velar fricative
W Vaoiced labial-velar approximant
Ll Woiced labial-palatal approscimant
H voiceless epiglonal fricative

Q Woiced epiglotial fricative

i
‘l} Epiglottal plosive

DIACRITICS Some diacritics may be placed above a symbaol with a descender, e.g

Open

& F Alveolo-palatal fricatives
.] Woiced alveolar lateral flap

ﬁ Simultancous j‘ amd X

Affricates and double articu lations

ean be represenied by two symbaols
joined by a tie bar if necessary.

ts kp

Front Central Back
1ay tett Uisu
Iy U
Cw D« YO
2

= (E—B\B—AFC'
b e
d {l:'.—\‘—'u » D

Where svimbols appear in pairs, the one
ter the right represents a rounded vowel.
SUPRASEGMENTALS
I .
Primary siress
T founa'tifon
| Secondary siress

i Long &
' Half-long c’

Extra-short €

=]
Voiceless n d Breathy voiced b a Dental t d
CI— t = - L | Minor {foot) group
Voicod S [ Creaky voiced b a Mpical [ d . . .
il '-'I \'I ] = = L] g w || Major {intonation) group
h . h h ) ) .
Aspirated 1. d. _ Linguolabial 1__ [_j . Laminal ! [;l . Syllable break 1i.eekt
W o W W N =
s Maore roundod :? Labialized t d Mazalized c __ Linking {absence of a break)
Less rounded s ] 1 pamalized t-] dJ M asal elease dn - B
c L i g TONES AND WORD ACCENTS
o Y velarize ¥ ¥ e . e
. Advanced I;_l WVelarized t d Lateral release d LEVEL CONTOUR
] 3 > 2] 2] e o
Retracted [ § Pharyngealizoad tf’ d:' Mo audible release d cf or —l }["iz?;‘-' & or ;‘1 Rizing
. Cendralized é ~ Welarized or phanyngealizod ‘l" c 1 High c \l Falling
= " a High
w e Mid e
Mid-ceniralized © Raized 2 (A = woiced abveolar fricative) € —I ? 1 E*“’.‘;
= = -l \‘ ~ oW
. . N . c ‘I Low c —'I rising
Syllabic n Laonwerod e | I?) = woiced hilabial approximant) .y Extr . Ri P
N - = = e J “xira e _‘q Lizing-
i Lo Falling
Maon-syllabic 9 . Advanced Tongue Root ¢ 1 Downstep /ﬂ Global rise
Rhoticity aa , Retmced Tongue Root @ Upstep ™y flobal fall




The International
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2. Special consonants
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THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (PULMONIC)

2005 IPA

Bilabial |Labiodenial | Dental |.'\l'--=:ulil.r Postalveolar | Retroflex | Palatal Velar Usunlar | Pharyngeal | Glotal
Plosive p b t d t dlc 1|k g|qa ?|
Nasal m ) n n AL 1 N
Trill B r R
Tap or Flap V" r L
Fricative Bl f v|0od|sz|[f 3]s z|lci|xy|xs|h S| haA
[ricative t B
Approximan v 1 1 J uj
Lateral l

approximant

Swvmbols o the right in a cell are voiced, 1o the lefi are voiceless. Shaded areas denote articulations judpged impossible.

CONSONANTS (NON-PULMONK) VOWELS
Clicks Voiced implosives Ejectives Frunl
Close 1
G Bilahial B Bilabial ? Examples: y
k]
| Dental d Dental/alvealar p Bilabial

J‘ Palatal
d Velar

(J‘ v ular

! {Postialveolar

+ Palatoalveolar

|| Alveaolar lateral

] Close-mid
t Dental/alv eolar

L]
k Welar
L1 Operi-mid
5

Alveolar fricative

OTHER SYMBOLS

M Voiceless labial-velar fricative
W Vaoiced labial-velar approximant
Ll Woiced labial-palatal approscimant
H voiceless epiglonal fricative

Q Woiced epiglotial fricative

i
‘l} Epiglottal plosive

Open

& F Alveolo-palatal fricatives
.] Woiced alveolar lateral flap

ﬁ Simultancous j‘ amd X

Affricates and double articu lations

ean be represenied by two symbaols
joined by a tie bar if necessary.

ts kp

D. Gibi

DIACRITICS Some diacritics may be placed above a symbaol with a descender, e.g

=3
0
Vaoiceless l;] g Breathy voiced b a Dental E d

- Voicod § !: - Creaky voiced I;'} a, . Mpical E d

b Azpirated th dh _ Linguolabial 1__ [_j . Laminal ! [;l

. Morerounded D W Labialized t™ dW| T Nasalized e

. Less rounded :() J Palatalized t] dJ M asal elease dn

. Advamncod I;_l Y velarized t“' d“‘ 1 Lateral release dl

~ Retracted @ Y Pharyngealizoad tf" d:'. ! Mo audible release d K

. Cendralized é ~ Welarized or phanyngealizod ‘l"

- Mid-centralized é _ Raised f} { ‘} = woiced abveolar fricative)
Syllabic ﬂ _ Lowered @ { E) = voiced bilabial approximant)
Maon-syllabic 9 . Advanced Tongue Root ¢

* Rhoticity a &€ , Retmced Tongue Root @

Central Back
tett Uisu
Iy U
Cw D« YO
2
= (E—B\B—AFC'
b e
d {l:'.—\‘—ﬂ'n

Where svimbols appear in pairs, the one
ter the right represents a rounded vowel.

SUPRASEGMENTALS

! Primary siress

Souna'tifan
| Secondary stress

i Long &

' Half-long c’

Extra-short é

| Minor {foot) group

|| Major tinonation) eroup

. Syllable break  1i.aekt

Linking (absence of a break)

—

TONES AND WORD ACCENTS

LEVEL CONTOLUR
{l:/ or —l Ei'};{"-' & or ;‘1 Rizing
& 1 Hign & Y Ealling
= . =4 High
c -I Mid c 1 ri::?n_:;
= = Low
c ‘I Low &4 —'I rising
) Exira s Risimg-
c J Lo c A{ Falling
‘ Diownstep ,ﬂ Global rise
T Upstep ™y Global fall
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THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (PULMONIC)

2005 IPA

Bilabial |Labiodenial | Dental |.'\l'--=:ul.il.r Postalveolar | Retroflex | Palatal Velar Usunlar | Pharyngeal | Glotal
Plosive p b t d t dlc 1|k g|qa ? |
Nasal m m n n, n 1 N
Trill B r R
Tap or Flap V" r L
Fricative Bl f v|0od|sz|[f 3]s z|lci|xy|xs|h S| haA
[ricative t B
Approximan v 1 1 J uj
approximant | l A L

Swvmbols o the right in a cell are voiced, 1o the lefi are voiceless. Shaded areas denote articulations judpged impossible.

CONSONANTS (NON-PULMONK) VOWELS
Clicks Voiced implosives Ejectives
5 Close
G Bilahial B Bilabial Examples:
k]
| Dental d Dental/alvealar p Bilabial

J‘ Palatal
d Velar

! {Postialveolar

+ Palatoalveolar

d‘ll\q.ﬁ.

] Close-mid
t Dental/alv eolar

Operi-mid

S Alveolar fricative

|| Alveaolar lateral

~ OTHER SYMBOLS

D. Gibi

M Voiceless labial-velar fricative
W Vaoiced labial-velar approximant
Ll Woiced labial-palatal approscimant
H voiceless epiglonal fricative

Q Woiced epiglotial fricative

i
‘l} Epiglottal plosive

DIACRITICS Some diacritics may be placed above a symbaol with a descender, e.g

Open

& F Alveolo-palatal fricatives

Front Central Back
1ay tett Uisu
Iy U
Cw D« YO
2

= (E—B\B—AFC'
b e
d {l:'.—\‘—'u » D

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

.] Woiced alveolar lateral flap

ﬁ Simultancous j‘ amd X
Affricates and double articu lations

ean be represenied by two symbaols
joined by a tie bar if necessary.

ts kp

SUPRASEGMENTALS
1 .
Primary siress
T founa'tifon

| Secondary siress
i Long &
' Half-long c’

Extra-short €

=]
Voiceless n d Breathy voiced b a Dental t d
CI— t = - L | Minor {foot) group
Voicod S [ Creaky voiced b a Mpical [ d . . .
il '-'I \'I ] = = L] g w || Major {intonation) group
h . h h ) ) .
Aspirated 1. d. _ Linguolabial 1__ [_j . Laminal ! [;l . Syllable break 1i.eekt
W o W W N =
s Maore roundod :? Labialized t d Mazalized c __ Linking {absence of a break)
Less rounded s ] 1 pamalized t-] dJ M asal elease dn - B
c L i g TONES AND WORD ACCENTS
o Y velarize ¥ ¥ e . e
. Advanced I;_l WVelarized t d Lateral release d LEVEL CONTOUR
] 3 > 2] 2] e o
Retracted [ § Pharyngealizoad tf’ d:' Mo audible release d cf or —l }["iz?;‘-' & or ;‘1 Rizing
. Cendralized é ~ Welarized or phanyngealizod ‘l" c 1 High c \l Falling
= " a High
w e Mid e
Mid-ceniralized © Raized 2 (A = woiced abveolar fricative) € —I ? 1 E*“’.‘;
= = -l \‘ ~ oW
. . N . c ‘I Low c —'I rising
Syllabic n Laonwerod e | I?) = woiced hilabial approximant) .y Extr . Ri P
N - = = e J “xira e _‘q Lizing-
i Lo Falling
Maon-syllabic 9 . Advanced Tongue Root ¢ 1 Downstep /ﬂ Global rise
Rhoticity aa , Retmced Tongue Root @ Upstep ™y flobal fall
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THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (PULMONIC)

2005 IPA

Bilabial |Labiodental | Dental |."\.l'.--=:ul.il.r

Postalveolar | Retroflex | Palatal

Velar Usunlar | Pharyngeal | Glotal

Plosive

pb

t d t d|c 3

k g 7]

MNasal m m n rL J]'

n

Trill B

|2

Tap or Flap V"

Fricative

BT v

t
0o0|lsz|f 3]s z|lc¢i

w
=
—"J

X vV |x% h h

Lateral
fricative

Approximant v

i}

Lateral
approximant

= (T
—_— = ST N

Swvmbols o the right in a cell are voiced, 1o the lefi are voiceless. Shaded areas denote articulations judpged impossible.

CONSONANTS (NON-PULMONK) VOWELS
Clicks Voiced implosives Ejectives Frunl
Close 1
O Bilahial B Bilabial ? Examples: y
k]
| Dental d Dental/alvealar p Bilabial

J‘ Palatal
d Velar

(J‘ v ular

! {Postialveolar

+ Palatoalveolar

|| Alveaolar lateral

] Close-imid
t Dental/alv eolar

L]
k Welar
L1 Openi-mid
5

Alveolar fricative

OTHER SYMBOLS

M Voiceless labial-velar fricative
W Vaoiced labial-velar approximant
Ll Woiced labial-palatal approscimant
H voiceless epiglonal fricative

Q Woiced epiglotial fricative

i
‘l} Epiglottal plosive

Open

& F Alveolo-palatal fricatives
.] Woiced alveolar lateral flap

ﬁ Simultancous j amd X
Affricates and double articu lations

ean be represenied by two symbaols
joined by a tie bar if necessary.

ts kp

Central Back
tett Uisu
Iy U
Cw D« YO
2
= (E—B\B—AFC'
b e
d {l:'.—\‘—ﬂ'n

Where svimbols appear in pairs, the one
ter the right represents a rounded vowel.
SUPRASEGMENTALS
I .
Primary siress
T founa'tifon
| Secondary siress

i Long &
' Half-long c’

DIACRITICS Some diacritics may be placed above a symbol with a descender, e.g. ].o
Vaoiceless l;] Cﬂl Breathy voiced b él . Dental E d

- Voicod § !: - Creaky voiced I;'} a, . Mpical E d

b Azpirated th dh _ Linguolabial 1__ [_j . Laminal ! [;l

. Morerounded D W Labialized t™ dW| T Nasalized e

. Less rounded :() J Palatalized t] dJ M asal elease dn

. Advamncod I;_l Y velarized t“' d“‘ 1 Lateral release dl

~ Retracted @ Y Pharyngealizoad tY d ¥ ! Mo audible release d K

. Cendralized é ~ Welarized or phanyngealizod ‘l"

- Mid-centralized é _ Raised f} { ‘} = woiced abveolar fricative)
Syllabic ﬂ _ Lowered @ { E) = voiced bilabial approximant)
Maon-syllabic 9 . Advanced Tongue Root ¢

* Rhoticity a &€ , Retmced Tongue Root @

Extra-short é

| Minor {foot) group

|| Major tinonation) eroup
. Syllable break  1i.aekt
Linking (absence of a break)

—

TONES AND WORD ACCENTS

LEVEL CONTOLUR
éf or —l Ei'};{"-' & or ;‘1 Rizing
& 1 Hign & Y Ealling
= . =4 High
c -I Mid c 1 ri::?n_:;
= = Low
c ‘I Low &4 —'I rising
) Exira s Risimg-
c J Lo c A{ Falling
‘ Diownstep ,ﬂ Global rise
T Upstep ™y Global fall
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THE INTERNATIONAL PHONETIC ALPHABET (revised to 2015)

CONSONANTS (PULMONIC)

2005 IPA

Bilabial |Labiodental

Dental |."\.l'.--=:ulil.r Postalveolar | Retroflex | Palatal

Velar Usunlar | Pharyngeal | Glotal

Plosive

pb

t d

t d|c

k glqa ? |

MNasal m m n rL J]'

n

Trill B

|2

Tap or Flap V"

Fricative

BT v

t
0o0|lsz|f 3]s z|lc¢i

w
=
—"J

X vV |x% h h

Lateral
fricative

Approximant v

i}

Lateral

approximant

= (T
—_— = ST N

J‘ Palatal
d Velar

! {Postialveolar

+ Palatoalveolar

i~
|| Alveolar lateral (:_) v ular

CONSONANTS (NON-PULMONK) VOWELS
Clicks Voiced implosives Ejectives Frunl
Close 1
O Bilahial B Bilabial ? Examples: y
k]
| Dental d Dental/alvealar p Bilabial

] Close-imid
t Dental/alv eolar

L]
k Welar
L1 Openi-mid
5

Alveolar fricative

OTHER SYMBOLS

M Voiceless labial-velar fricative
W Vaoiced labial-velar approximant
Ll Woiced labial-palatal approscimant
H voiceless epiglonal fricative

Q Woiced epiglotial fricative

i
‘l} Epiglottal plosive

Open
& F Alveolo-palatal fricatives
.] Woiced alveolar lateral flap
ﬁ Simultancous j amd X
Affricates and double articu lations —

ean be represenied by two symbaols tS kp
joined by a tie bar if necessary.

Swvmbols o the right in a cell are voiced, 1o the lefi are voiceless. Shaded areas denote articulations judpged impossible.

Central Back
tett Uisu
Iy U
Cw D« YO
2
= (E—B\B—AFC'
b e
d {l:'.—\‘—ﬂ'n

Where svimbols appear in pairs, the one
ter the right represents a rounded vowel.

SUPRASEGMENTALS
1 .
Primary siress
T founa'tifon

| Secondary siress
i Long &
' Half-long c’

=3
DIACRITICS Same diacritics may be placed above a symbaol with a descender, e.g. T ' - o
Extra-short €
Vaoiceless n d Breathy voiced b a Dental — d
CI— t = = | Minor {foot) group
Voicod S [ Creaky voiced Mpical d . . .
i W - — - = L= || Major {intonation) group
B Aspiraea t" At Cinguolabial d Laminal td Syllable break  1i.ackt
~ . a r a « syl o o ¥
.MmM roumded :? Labislized d Nesalized e Linking {absence of a break)
Less rounded 2 J Palatalized dJ M Nasal release dn - B
c < i I TONES AND WORD ACCENTS
p— Y velarize ¥ . R
. Advanced I;_l WVelarized d Lateral release d LEVEL CONTOUR
] s ] o 7
Retracted [ § Pharyngealizoad d:' Mo audible release d (_f or —l }["iz?;‘-' & or ;‘1 Rizing
7-4mem1 S 7i | = Welarized or pharyngealizod ‘l" c 1 High c \l Falling
cd or phanmgeaized =~ 1 _ — ) _ High
= = ‘> Mid b
Mid-ceniralized © _ Raised f} { ‘} = woiced abveolar fricative) ? —I ? 1 E*“’._I;
c ‘I Low &4 —'I ri.fi:.;
Syllabic n N L owwered @ { E) = woiced hilabial approximant) ., Extra . Ri:-il;ng-
- e | e A falling
Maon-syllabic 9 . Advanced Tongue Root ¢ 1 Downstep /ﬂ Global rise
Rhoticity aa , Retmced Tongue Root @ Upstep ™y flobal fall




PRAAT OBJECTS AND PRAAT METHODS

2022-02-28, JNU, Guangzhou D. Gibbon: Phonetics in Translation Studies 27/42



PRAAT WINDOWS
Load file SgA/e file

B Praat ob; «<ts
Praat Mew FRead Write Help

Objects:

Object list:

sounds Method menu
spectra  context-sensitivel

pitch tracks  gynamic menu
textgrids

OBJECT WINDOW

M Praat picture

File Edit Margins World Select Pen Font Help

DRAW | PAINT WINDOW

(for creating images

' for use in word processing,
- not for phonetic analysis;
for this use the “Edit”
windows)
erone. [ Cov. |
i |
o[ - = y o]
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PROCESSING PRAAT OBJECTS

M Praat objects M= B Praat picture =3
Praat Mew Read Write Help F_ile Eﬂt Ma_rgins World Select Pen Font _Help
Objects: Sound help - ' 1 2 ' 3 ' ] ' T i FP
S ound tiger Edit
‘\ Flay
\\ Drraw.... .
Query - |
Modify - |
\ Annotate - | -
l . Analyze
O b e Ct ) Periodicity - |
Sound S pectum - |
Formants & LPC - | 2
Faints - |
Metho menu To Intensity... |
P anipulate -
fOr . To Manipulation... |
sound objects |t
Convert - |
Filker - | =
Combine sounds - |

Rename... Copy... |
Infao HT
Remove | Inspect , } - 3 ﬂ
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PROCESSING PRAAT OBJECTS

M Praat picture
File Edit Margine World Select Pen Font Help

B Praat objects
Praat Mew Read Write Help

Objects: Sound help - ’ 1 2 i 3 i i i 2 . N

E dit 0.2487

‘\ Flay

Diraw... L1
[uery - |
b iy - |

Annatate - |

. Analyze
O b eCt " /( . Periodicity -

| _

Sound S pectru - |
Formants & LPC - | [~

|

Puaints -

MethOd/menu Ta Intensity... | -9.25229
for t anipulate . Tim= {z)

To Manipulation. . |

SO u n d O bJ e CtS Synthesize

02323328

Convert - |

| E
Filkes - | -

Combine zounds - |

Rename... Copy... |
Info
Remove | Inzpect ; ’ - 3 ﬂ
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PROCESSING PRAAT OBJECTS

B Praat objects
Praat Mew FRead Write

Ohjects:

Sound help

EBX

FY

Sound higer

>

Drraw....

\\

M Praat picture
File Edit Margins World Select Pen Font

Help

D.24B7

M Sound tiger
File Edit Query View Select Spectrum Pitch Intensity Formant Pulses

Object: o2ea7
sound
//

Method me
for
sound objec

0.01224

W Copy... | -0.2539
Infao
M Inzpect

0.148489

2022-02-28, JNU, Guangzhou

0.148485 0.1484869
0.000000 Visible part 0.2592938 seconds 0. 2525328
Total duration 0.292938 seconds
all it | ot | el | - ﬂlFGn:uup
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PROCESSING PRAAT OBJECTS

B Praat objects E@g|

Praat Mew FRead Write Help
Objects: Sound help -
Sound tiger Edit
‘ Flay
Diraw...
M Sound tiger E@g|
File Edit Query View Select Spectrum Pitch Intensity Formant Pulses Help

Object: o247
sound P

0.148489

Method me
for
sound objec

0.01224

Rename... Copy... | !
-0.2529 ;
Infa 0.146469 | 0.146468
0.000000 Visible part 0.2592938 seconds 0. 252538

Remowve | Inspect Total durstion 0.282938 s=conds
all it | ot | el | - ﬂlFGn:uup
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SELECTING PART OF A SOUND OBJECT

I Praat objects
Praat Mew Read Write
Objects: Sound help

Edit
Play

Ciramw....

M Sound tiger
File Edit Query WView Select Spectrum Pitch Intensity Formant Pulses

0.071819 0.181977 (8.174 / =)

0.233795

02487

//
Method me
for
sound objec

Rename... | Copy...

0.071819 01861977

Info

0.059142

0.000000 Visikle part 0.282938 seconds

0.252538

Remove Ihzpect

Total duration 0.2825938 seconds

|ﬂ in||:|ut| sel|1

ﬂ [v Graup
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SELECTING PART OF A SOUND OBJECT

EEX

I Praat objects
Praat Mew Read Write

Objects: Sound help
E dit
Play

Ciramw....

B[(=/ed

M Sound tiger
File Edit Query WView Select Spectrum Pitch Intensity Formant Pulses

0.071819

0181977 (8.174 / 5

02487

VR |.|Lh| I
VT IR

sound objec E WPy A
'--'.'.- " "r l e e g ”'\'

iy mdwn H' M‘L

Rename... | Copy...
Info
Remove Ihzpect

0.059142
0.252933)

0.071819

0.000000

Visible part 0.292938 seconds
Total duration 0.282938 seconds

I_au in | u:uut] SE|I 4 ] ﬁlﬁﬁrnup
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CREATING A NEW PRAAT OBJECT

I Praat objects |Z|b__<|

Praat Mew Read Write Help
I Objects: Sound help -
Sound tiger Edit
Sound urtitled - Play .
\ Drs.. | | Extract sound selection
\\ M Sound tiger |Z| |E| [Z|
\\\ File Edit Query View Select Spectrum Pitch Intensity Formant Pulses Help
. 0.071819 0181977 (8.174 / 5 0.233795
O b I e Ct 0.2487 .
sound ‘ ‘
u YTy ‘I.HJMH |
Method me | |
for :
Sound Obje ;u?::z i I-.' : i rl"!"‘f b | "‘.' L B F00 He

. " "r l L TATIRL &

# » ) mdwn H' M‘L

156.34 Hz

75 Hz

Rename... | Copy...
0 Hz ——
0.071819 0.059142

Infa
0.000000 Visible part 0.292938 seconds 0. 292535

Remove Inezpect Total duration 0.292938 seconds
1 all in | u:uut] SE|I 4 ] ﬁlﬁﬁrnup
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PRAAT: BASIC FUNCTIONALITY

Input:

recording speech from microphone
or other sources

reading from files

Methods:

waveform selection and analysis
spectral analysis
frequency and intensity analysis

transcription and annotation of
speech

speech synthesis

e Output:

2022-02-28, JNU, Guangzhou

saving speech files

saving files with analysis results:
e annotations (TextGrid files)

* fundamental frequency

» spectral information

File Edit Query View Select Interval Boundary Tier Spectrum

9. TextGri d untitl led

Pitch Imtensity Formant Pulses Help

f

9.234245
0.9743
0.004069 a
1
3000Hz[ 250 Hz
2436 Hz = 5
—_—
—_—
0Hz 80 Hz
0
s . (Words
1 Jone | _ | two three | _ | four o five B SIX — nana
9.234245 |
0 Visible part 9.343338 seconds 9.343338
Total duration 9.343338 seconds
I | | | bak VG
TTTTTTT d untitled
File Edit Query nterval P h Intensity Ip
9.234245
0.9743
0.004069 =
4l
3000 Hz 250 Hz
2436 Hz|\1 4
OHz| | 80 H:
0
. o o 'Words
Ef1] Jone ] _ | two three | _ | four _ five _ SIX — |uangy
9.234245 [
0 Visible part 9.343338 seconds 9.343338|
Total duration 9.343338 seconds |
Il | bak Ll

D. Gibbon: Phonetics in Translation Studie
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RECORDING SPEECH

[ - 9, TextGrid untitled - + X

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

§H

9.234245
0.9743 :
0.004069

_1 .

3000 Hz == 250 Hz
2436 Hz| - TNEEE.T ... e ). ... e, = —

0 Hz |80 Hz

Words

1 (13/13)
] Visible part 9.343338 seconds 9.342338

Total duration 9.343338 seconds
| all || in || out sel | | bak | [ Group
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RECORDING SPEECH

»

File Edit

Query View

9. TextGrid untitled

Select Interval Boundary Tier Spectrum Pitch Intensity Formant Pulses Help

H

8.748176/0.595

0.9743

250 Hz

80 Hz

Words
(13/13)

-1 View range (Hz): m | 130000
3000 Hz| . S50 ; i
‘_"“‘fwit Window length (s): |0.05 »
Lm i Dynamic range (dB): | 70.0 M
(all of your "advanced settings" have their standard values) Ao
o :
e ¥
. (your "time step strategy" has its standard value: automatic) m"'"’"{
0 Hz Help . Standards . Cancel [ | Apply _ I oK ‘ 5
i1 Jone § _ | two three | _ | four ‘ _ ‘ five ‘ . ‘ SIX _
8.748176 0.595
0 Visible part 9.343338 seconds 9.343338
Total duration 9.343338 seconds
| all (| in || out| | sel || bak|
2022-02-28, JNU, Guangzhou D. Gibbon: Phonetics in Translation Studies
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RECORDING SPEECH

-

9. TextGrid untitled

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

|

0.9743

0.004069

-1

9.234245

3000 Hz[ Tl
2436 Hz| A8

0Hz

71250 Hz

|80 Hz

4 1

|
three |four| _ |ﬁvc| |

Words
(1313)

9.234245 |
1] Visible part 9.343338 seconds 9.343338
Total duration 9.343338 seconds
pall || in || out || sel||bak| [+ Group
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VISUALISING SPEECH

> 9. TextGrid untitled - + X

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

Fourl

4.671669

0.9743

-0.02813

=1 View range (Hz): | il | 30000
3000 Hz 'l . | Beare
| N | Window length (s): |0.01

I |
‘ " t Dynamic range (dB): |70.0

173.1 Hz
I (all of your "advanced settings" have their standard values)
i- |i ‘ lh {your "time step strategy" has its standard value: automatic)
UHZ\.—I Help Standards . Cancel Apply _ I DK ‘ 80 Hz
' : ' : Words
1| Jone] _ Jtwo | _ |lthree ] _ | four ‘ _ ‘ five ‘ _ ‘ S1X B
4.671669 | 4671669
0 Visible part 9.343338 seconds 9.343338
Total duration 9.343338 seconds
| all || in || out|| sel || bak| [ Group
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PRACTICAL PRAAT
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THANKS — NOW PLEASE PRACTICE!

©
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