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Sound and its Digital 
Representation

Waveforms:

Pulse Code Modulation:

signal amplitude at regular intervals represented by a binary integer

Audacity.sourceforge.net



Methods of Synthesis

-Subtractive
-Early analog machines
-Oscillator and filter stages

-Sampling
-Very effective at imitation
-Light on processing
-Memory needed for samples

-Additive

-FM



Additive Synthesis
-Fourier

-Periodic functions can be decomposed to spectra:
Amplitude, frequency and phase of sine waves

-Summing Oscillators

-Fourier Transforms



FM Synthesis
-Frequency Modulation:

-One audio band signal modulates another

-Analog: hard
-Digital: easy

-Digital Oscillators

-Powerful Controls:
-M:C ratio
-Modulation Index

wikipedia.org
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Oscillators

Audacity.sourceforge.net

Stored:

-Waveform

-Phase 

Inputs:

-Frequency

-Amplitude 



Pitch and Envelope objects

Audacity.sourceforge.net

Pitch:

-Take notation, output instantaneous frequency in Hz

Envelope

-Take notation/ ADSR parameters, output amplitude



Implementing Additive Synthesis



Implementing FM



More Complex FM
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