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Speech production
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Whispering



Voiced vs. unvoiced
speech vs. whispering
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Child: 300 Hz
Female: 220 Hz
Male: | |10 Hz



nasal cavity (nose)
oral cavity (mouth)
tongue

lips

Vocal tract
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Vowels

Phoneme
Consonants



THE INTERNATIONAL PHONETIC ALPHABET (2005)
CONSONANTS (PULMONIC)

LABIAL

CORONAL

DORSAL RADICAL

Bilabial

Labio
dental

Dental |Alveolar

Palato

alveolar

Epi

Retroflex Velar
glottal

Uvular [Pharyngeal

Nasal m

149) n

N N

Plosive

t d

kgl|go

pb
Fricative (b B f Vv

e AR

XY|X

Approximant

A

K
W

Trill

R

Tap, Flap

Lateral
fricative

Lateral
approximant

Lateral flap

K

Where symbols appear in pairs, the one to the right represents a modally voiced consonant, except for murmured f.
Shaded areas denote articulations judged to be impossible.

CONSONANTS (NON-PULMONIC)

Anterior click releases
(require posterior stops)

Voiced
implosives

Ejectives

(© Bilabial fricated

I Laminal alveolar
fricated (“dental”)

| Apical (post)alveolar

»

Bilabial

y
Dental or Bilabial

Examples:

Dental or

CONSONANTS (CO-ARTICULATED)

M Voiceless labialized velar approximant
Voiced labialized velar approximant
Voiced labialized palatal approximant

Voiceless palatalized postalveolar (alveolo-palat

CONSONANTS (NON-PULMONIC)

Anterior click releases
(require posterior stops)

Voiced

implosives

Ejectives

@ Bilabial fricated

| Laminal alveolar
fricated (“dental”)
| Apical (post)alveolar
*  abrupt (“retroflex”)
Laminal postalveolar
abrupt F"palatal")
Lateral alveolar
fricated (“lateral’)

Bilabial

Dental or
alveolar

Palatal
Velar

Uvular

Examples:

Rilabial

Dental or
alveolar

Velar

Alveolar
fricative

alveolar | P
t’

" o Palatal
abrupt (“retroflex”) alveolar
Laminal postalveolar ’
: 5 Velar Velar
* abrupt F palatal™) N k ;
Lateral alveolar » Alveolar
” fricated (“lateral’) Uvular S fricative

VOWELS

Voiced palatalized postalveolar (alveolo-palatal

Simultaneous x and [ (disputed)

Near back Back

w fu

Front Near front Central

kp \t_§ Affricates and double articulations may be joine

VOWELS SUPRASEGMENTALS TONE

.
Level tones S E * u

y Secondary stress [,foona'tzfan] e 1 Top
€’ Half-long =l High

|
Front Nearfront Central Nearback Back Primary stress Extra stress

Close 1 i u

> (<

Near close €l Long L U

Near close

Close mid € Short € Extra-short 1 Mid

Linking 1 Low

Mid . Syllablebreak
(no break) _]

e\ @ 940 ¥Yt0

Close mid

Open mid INTONATION Bottom

Near open l Minor (foot) break Tone terracing

" Major (intonation) break t Upstep Nlld

/" Global rise \\ Global fall

Open D

M2 s (D) MDY Or DL

Vowels at right & left of bullets are rounded & unrounded. ! Downstep

b . , Open mid
Diacritics may be placed above a symbol with a descender, as 1.

DIACRITICS

Near open

SYLLABICITY & RELEASES

na Syllabic

PHONATION PRIMARY ARTICULATION
Voiceless or
Slack voice
Modal voice or
Stiff voice

SECONDARY ARTICULATION
tW dW | Labialized X
Apical t dJ Palatalized

Dental

P
acr—:¥a*0

eo Non-syllabic

Open

aspirated

Breathy voice

Laminal

ty dv

Velarized

Nasal release

Creaky voice

Advanced

afey

Pharyngealized

Lateral release

Strident

No audible
release

Linguolabial

Retracted

Centralized

tz

Velarized or
pharyngealized

w

Mid-
centralized

Vowels at right & left of bullets are rounded & unrounded.

Retracted
tongue root

Lowered (ﬁ is a bilabial approximant)

Raised ([ is a voiced alveolar non-sibilant fricative, I’ a fricative trill)




Syllables



schtroumpfed
['[truimpft/

squirrelled
['skw3rld/

broughammed
/'bruimd/

http://en.wikipedia.org/wiki/List_of the_longest English_words_with_one_syllable


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

Formants
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Vowel formant centers

Vowel IPA Formant f Formant f;
320 Hz 800 Hz
500 Hz 1000 Hz
700 Hz 1150 Hz

Vowel formants

Vowel Main formant region

u 200—400 Hz
1000 Hz 1400 Hz 400—-600 Hz

0
500 Hz 1500 Hz a 800—1200 Hz

320 Hz 1650 Hz e 400-600 and 22002600 Hz

700 Hz 1800 Hz i 200—400 and 3000-3500 Hz
500 Hz 2300 Hz

320 Hz 2500 Hz




Prosody



Speech analysis and synthesis



Speech analysis



Speech recognition



Speech synthesis



Singing



Change vowel sounds

Singing vs. speaking Second formant is lower in frequency
Singer’s formant (~2500 - 3000 Hz)



Registers



Mechanism 0 (MO):‘vocal fry’
Mechanism | (MI):‘chest’
Mechanism 2 (M2): head/falsetto

Mechanism 3 (M3):flageolet’
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Singers’ formant
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Baritone Spoken: WVecchia Zimarra, senti' from Puccini's Boheme

Baritone Sung: Vecchia Zimarra, senti' from Puccini's Boheme
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Band of spectral energy known as the 'Singer's Formant.'
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Soprano Spoken: 'Summertime’ from Gershwin's Porgy and Bess

Frequency
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Soprano Sung: '‘Summertime' from Gershwin's Porgy and Bess

Frequency




Overtone/harmonic singing



