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COM3502/4502/6502
SPEECH PROCESSING

Lecture 20
Final Overview
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This course has covered …

• Speaking
• Hearing
• The nature of speech
• Sounds and symbols
• Phonetics
• Phonology
• Prosody

• Signals and spectra
• Sampling
• Waveform processing
• The Fourier and Z 

transforms
• Filters and linear 

prediction
• Cepstral analysis
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So, what have we learnt?

… about speech
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Taken from: Denes, P. B., & Pinson, E. N. (1973). The Speech Chain: The 
Physics and Biology of Spoken Language: New York: Anchor Press.

The Speech Chain

Sound Waves

Feedback 
Link

SPEAKER LISTENER

Ear

Ear

Vocal 
Muscles
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Phonetics

[fənetɪks]
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Phonetics

[ekspɹesəʊ] vs. [espɹesəʊ]

elision
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How to 
pronounce 
“th” [θ,ð]

Phonetics
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Phonetics
How to 

pronounce 
“th” [θ,ð]
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Phonetics
How to 

pronounce 
“th” [θ,ð]
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Phonetics
How to 

pronounce 
“th” [θ,ð]
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Phonetics

/ðə smɪθs weə θɪn kləʊðz θruːaʊt ðə wɪntə mʌnθs/

How to 
pronounce 
“th” [θ,ð]
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Phonetics
How to 

pronounce 
“th” [θ,ð]
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Consonants carry more 
information than Vowels
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Accents, Dialects & Languages
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The Vocal Tract
‘Hoover’ the seal
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What have we learnt?

… about signal processing
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Codes & Signals
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Speech Coding
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Spectral Analysis
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What have we learnt?

… about speech processing
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Speech Processing Can be Useful
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Speech Processing Can be Useful

https://youtu.be/pIEFKWYW8bg
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Speech Processing Can be Useful

23

© 2019 The University of Sheffield

COM3502-4502-6502 Speech Processing: Lecture 20 slide 24

Speech Processing Can be Useful
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$129.99
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http://www.love-detector.com/
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Speech Processing Can be Useful

Voice Stress Analysis
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Speech Processing Can be Useful

Eriksson, A., & Lacerda, F. (2007). 
Charlatanry in forensic speech 
science: a problem to be taken 

seriously. Int. J. Speech, Language 
and the Law, 14(2), 169-193.
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Speech Processing can be Difficult
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Speech Processing can be Difficult

https://youtu.be/JepKVUym9Fg
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Speech Processing Can be Funny
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Speech can be Manipulated

Cher's 'Believe' (Dec 1998) was 
the first commercial recording to 
feature the audible side-effects of 

Antares Auto-tune software
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Speech can be Manipulated
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Speech can be Manipulated

Child     ® Teenager   ® Adult

Voice 
Morphing
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Speech can be Manipulated

Downloadable from 
http://staffwww.dcs.shef.ac.uk/people/

R.K.Moore/research/downloads.html
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Fun Voices

http://www.vintagesynth.com/
misc/electrixwarp.php
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Voices in TV & Cinema
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Downloadable from 
http://staffwww.dcs.shef.ac.uk/people/

R.K.Moore/research/downloads.html
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Singing Speech Synthesis

40



12/10/19

21

© 2019 The University of Sheffield

COM3502-4502-6502 Speech Processing: Lecture 20 slide 41

Singing Speech Synthesis
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So, that’s it!

• Speaking
• Hearing
• The nature of speech
• Sounds and symbols
• Phonetics
• Phonology
• Prosody

• Signals and spectra
• Sampling
• Waveform processing
• The Fourier and Z 

transforms
• Filters and linear 

prediction
• Cepstral analysis
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But, don’t forget …
“Speech is the most sophisticated 

behaviour of the most complex 
organism in the known universe!”

So keep talking!
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That’s All Folks J
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Thanks & Goodbye

/ənd gʊd lʌk wɪð jɔː fjuːtʃə kərɪəz/
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