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Organizational matters

• 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?
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Organizational matters

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
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Recap: Speech production organs
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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

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
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Exercise 2: Vocal tract
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Active vs. passive articulators

• Constriction between active articulator 

and passive articulator

• Active articulators: organ of your vocal 

tract that actively moves towards 

a passive articulator: lower lip and the tongue

• Passive articulators: remains stationary,

place of articulation (i.e. velum)
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Exercise 3: Vocal tract
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Exercise 3: Vocal tract
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Classification of speech sounds
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Types of speech sounds

Consonants Vowels
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IPA Chart

• IPA = 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

www.internationalphoneticassociation.org

 ↳ Alphabet 

  ↳ Full IPA Chart

  ↳ IPA Kiel (2015)
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IPA Chart
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IPA Chart
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Consonants
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IPA Chart
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Pulmonic:

• Egressive airstream 

originating in lungsNon-pulmonic:

• Ingressive or 

egressive airstream 

originating in 

velum, glottis

• 18% of languages*

*https://wals.info
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Classification of speech sounds: Consonants

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

30.10.2024 20Speech Science – Session 1: Introduction & Classification of speech sounds 



How to characterize consonants?

3 main categories:
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1. Place of articulation

2. Manner of articulation

3. Voicing
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How to characterize consonants?
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consonants are

characterized
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Consonants
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Gotta catch ‘em all! (Consonants!)
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Can we collect all consonants 

(of Standard American English) 

by transcribing our names?
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Gotta catch ‘em all! (Consonants!)
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Can we collect all consonants 

(of Standard American English) 

by transcribing our names?

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



IPA Chart
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Vowels
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Classification of speech sounds: Vowels

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
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How to characterize vowels?

3 main categories:
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1. Tongue position (front vs. back)

2. Jaw opening (open vs. closed)

3. Lip rounding (rounded vs. unrounded)
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IPA: Vowels
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rounded

unrounded

Tongue position

Jaw opening
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IPA: Vowels in Standard American English
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Tongue position

Jaw opening
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IPA: Vowels in Mandarin
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Tongue position

Jaw opening
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Real time MRI video: Speaking
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www.youtube.com/watch?v=6dAEE7FYQfc&t=31s
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Exercise: Vowels

Which vowels are being produced here?
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Exercise: Vowels
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[iː]

[eː] [a̠ː]

[uː]

[oː]
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IPA Chart

30.10.2024 35Speech Science – Session 1: Introduction & Classification of speech sounds 



IPA Chart
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IPA Chart
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IPA Chart
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Affricate = plosive + fricative
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IPA Chart – Audio samples

• 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

• IPA 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
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Assignment 1

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
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Assignment 1

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
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Thank you for your attention!
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