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Whatis a partial, really?
— Sinusoids, spectra, intervals, voice source

Back to Madde and RTSect, demos and
tricks



Madde

Madde is a singing synthesiser

Madde is written in honour to Musse, the KTH
singing synthesiser from the 1970’s

Musse used an oscillator as the voice source,
Madde uses additive synthesis, so that the
spectrum of the voice source can be controlled In

more detall

Madde I1s more of a demonstrator than a research
tool
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RTSect

RTSect shows the spectrum in real time
It can show two spectra simultaneuosly

The frequency axis can be marked with
tones (A4, E2 etc) instead of Hz

Good for showing intervals, formants etc
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Spectrum?

So, whatisa spectrum, really?
And what are partials?

Exactly what do we mean when we say that
a signal contains both low and high
frequencies?

And whatisa frequency?



Frequency?

* Frequency means "often-ness”, ie how often
something happens

e S0, for example this waveform repeats itself
10 times per second, so It has a frequency of
10 hertz (Hz)
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Demo

e Record voice



—

Spectrum = Fourier analys

e Fourier said:

— Glve me any periodic
waveform and | can
describe it as a sum of
sinusoids.

Jean Baptiste Joseph Fourier, 1768-1830, a
french scientist



Sinusoid?

y =sin(X)
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Adding sinusoids

e S0, by adding sinusoids we can get any
waveform = any sound
* As Fourier said:

— Glve me any periodic waveform and | can
describe it as a sum of sinusoids.



Spectrum

 Those sinusoids are actually the "partials”
or ’harmonics” that can be seen in a
spectrum

e The spectrum Is the signsgen asa sum of
sinusolids



Madde

e Demo of the sound from added sinusoids
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How to find the sinusoids

e That was building a waveform from
sinusoids

 Can we go the other way, Ie find what
sinusoids that are needed to build the
sighal?

* Yes, RTSect does that (by Fourier analysis)



For a given waveform, how do we

find the partials?
* How to find w, In f(X):
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RTSect

 RTSect does the Fourier analysis
— It shows the partials of a sound



RTSect

 Demo of partials
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Madde + RTSect

e Partials
e Formants
e 2X Madde — intervals



e Demo of
— Formants

— Throat lengthening

— Vibrato
— Flutter
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RTSect

 Demo of
— Single/dual channels
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