
Foundations

Signals



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



What you should already know

• From the videos
• sampling and aliasing
• quantisation and bit depth
• short-term analysis



Today’s topics - Foundations: signals
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Today’s topics - Foundations: signals
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How a microphone works
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Short term analysis, frame size, window function

see also Wavesurfer

Short-term 
analysis



A very special signal: the sine wave



Concept: series expansion 
describing a complex signal as a sum of simple signals
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The spectrogram is a picture that tells us 
how the signal can be created from a sum of sine waves



The spectrum is a diagram that tells us 
how one frame of the signal can be created from a sum of sine waves
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The Fourier transform

http://www.jezzamon.com/fourier/
http://www.falstad.com/fourier/Fourier.html



Magnitude and phase
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Today’s topics - what we covered
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What next?

In Module 2 today

• The source-filter model
• resonant tube
• vocal tract resonance & formants
• filter, impulse response
• harmonics
• spectral envelope

• Optional foundation material
• a crash course in phonetics

In next week’s foundation class


