
Module 1

A brief look at speech production and perception



Roadmap

• Modules 1-2: The basics
• Modules 3-5: Speech synthesis
• Modules 6-9: Speech recognition

• Block 1 Week 2
• Module 1: a brief look at speech 

production and perception
• Block 1 Week 3

• Foundations: signals
• Module 2: speech signals and the 

source-filter model
• Block 1 Week 4

• Foundations: phonetics



Today’s topics - Module 1: a brief look at speech production and perception
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How speech is produced and perceived

• Speech production
• sound source, vocal tract

• Speech perception
• the auditory system



Topics - How speech is produced and perceived
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How speech is produced and perceived

• Speech production
• sound source, vocal tract

• Speech perception
• the auditory system



Vocal tract anatomy

• Vocal tract is a tube

• Shape can be changed by moving 
the tongue, jaw and lips

• The nasal branch can be connected 
by lowering the velum

• The tongue is larger than you might 
have thought - a complex set of 
muscles

• The nasal cavity is surprisingly large



How speech is produced and perceived

• Speech production
• sound source, vocal tract

• Speech perception
• the auditory system



Image credit: Department of Mathematics and Systems Analysis, Aalto University, School of Science



The vocal tract is a resonator.   A resonator can act as a filter.
So, what is a filter?

filterinput signal output signal



How speech is produced and perceived

• Speech production
• sound source, vocal tract

• Speech perception
• the auditory system



Image credit: Rice University (CC-BY-4.0)
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Topics - from the time domain to the frequency domain
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Today’s topics - what we covered

Time domain

Periodic 
signal

Frequency 
domain

Sound 
source Pitch

Fourier 
analysis

Series 
expansion



What next?

In next week’s foundation class
• Signals
• Fourier analysis in more depth
• harmonics
• spectral envelope

• The source-filter model
• vocal tract resonance & formants
• filter, impulse response

In Module 2


