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Speaking and hearing The soundchain

The soundchain

From idea to sound to perception to idea to sound...
[Levelt(1994)]
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Speaking and hearing The soundchain

The soundchain: Production

From idea to sound...
[Levelt(1996)]
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Speaking and hearing The soundchain

The soundchain

From idea to lexicon (and phonemes)...
[Levelt(1994)]
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Speaking and hearing Phonetics and Phonology

Phonetics and Phonology

Phonetics:

Physics of speaking, sound, and hearing
Production, signalcharacteristics, differences...
analysis speech signal

Phonology: sound systems

Vowel and consonant system: Phones & Phonemes
Allowed combinations: Phonotactics
Sound changes: Assimilation and Coarticulation
Prosody

Phonetic reps: [A]
Phonological reps: /A/
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http://en.wikipedia.org/wiki/Phonetics
http://en.wikipedia.org/wiki/Phonology
http://en.wikipedia.org/wiki/Phone
http://en.wikipedia.org/wiki/Phonemes
http://en.wikipedia.org/wiki/Phonotactics
http://en.wikipedia.org/wiki/Assimilation_%28linguistics%29
http://en.wikipedia.org/wiki/Coarticulation
http://en.wikipedia.org/wiki/Prosody


Speaking and hearing Speech

The parts involved in speaking
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Speaking and hearing Source-filter model of speech production

Source-filter model of speech production

Each speech sound has a source of sound which is filtered by the
vocal tract

The source can be glottal vibrations, airflow noise from a constriction,
or a trill

In general, the source sound has a flat (pink) spectrum

The filter is the complete oral and/or nasal cavities or the part
following a constriction

It can in general be assumed that source and filter act independently
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Speaking and hearing Hearing

The ear
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Speaking and hearing Speech sounds

Basic speech sounds

Two categories

1 Vowels
Hardly any constriction in the vocal tract

2 Consonants
Constriction in the vocal tract

Classification

Manner of articulation (sound source)
Fricative, plosive, nasal, . . .

Place of articulation (filter shape)
Constriction at the lips, teeth, alveolar ridge, palate, . . .

Voicing
Vibrating vocal folds or not
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Speaking and hearing Speech sounds

Manner of articulation

Plosive: p, t, k
Complete closure, pressure building up, release

Fricative: f, s
Almost completer closure

Liquids: r, l
Air escapes laterally from the tongue

Nasals: m, n
Air escapes through the nose

Approximants: w, j
Constriction without turbulance
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http://en.wikipedia.org/wiki/Plosive
http://en.wikipedia.org/wiki/Fricative
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Speaking and hearing Speech sounds

Place of articulation

p, t, k are different

Labial: b
Both lips (bilabial)
Lower lip and the upper teeth (labiodental)

Dental: d
Tongue against the upper teeth

Alveolar: s
Tongue against or close to the superior alveolar ridge

Palatal: j
Body of the tongue raised against the hard palate

Velar: k
Back part of the tongue (the dorsum) against the soft palate

Uvular: huig-r
Back of the tongue against or near the uvula

Glottal: h
Consonants articulated with the glottis

dental+alveolarl = coronal
velar+uvular = dorsal
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http://en.wikipedia.org/wiki/Labial_consonant
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Speaking and hearing Speech sounds

Voicing

Are the vocal folds vibrating?

Voiced: b, d, g

Voiceless: p, t, k
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Speaking and hearing Dutch consonants

Dutch consonants

Plosive p b t d k g
paal baal taal dop kok goal

Fricative f v s z S Z x G
fiets vies sier zier sjaal rouge acht gele

Nasal m n ñ N
maar naar oranje ring

Liquid l
leuk

ô
ter

Affricate V j
week jeuk

dAx joN@s En mEiS@s
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Speaking and hearing Dutch consonants

Vowels

Place of articulation

Position tongue blade

Front-back: /i/, /u/
High-low (closed-open): /u/ - /A/

Lips spreading/rounding: /i/, /y/
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Speaking and hearing Dutch vowels

Dutch vowels

I•Y•

@

u•

o•

O•

A•a•

œ•E•

ø•e•

y•i•

Speak aloud: /Au/ /œy/ /Ei/
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Speaking and hearing Assignment

Assignment- Week 1 Introduction to praat and speech

See BlackBoard for full description

Download and install praat http://www.praat.org/.

Record a sentence or download one from the IFAcorpus
(http://www.fon.hum.uva.nl/IFA-SpokenLanguageCorpora/
IFAcorpus/SLspeech/sentences/fm/)

Edit

Inspect the spectrogram

Cut out words and phonemes and listen to them

Make a new sentence by concatenating words taken out of sentences

Make new words by concatenating phonemes taken out of words

Describe your experiences (concisely)

hand in your report as a PDF
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Copyright License

Copyright c©2007-2008 R.J.J.H. van Son and David Weenink, GNU
General Public License [FSF(1991)][FSF(1991)]

This program is free software; you can redistribute it and/or modify it under the
terms of the GNU General Public License as published by the Free Software
Foundation; either version 2 of the License, or (at your option) any later version.
This program is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License
for more details.
You should have received a copy of the GNU General Public License along with this
program; if not, write to the Free Software Foundation, Inc., 51 Franklin Street,
Fifth Floor, Boston, MA 02110-1301, USA.
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