Waves & Spectra
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Realistic Waves

Fake waves are easy to spot but identifying
and fixing the problem isn’t easy.



Natural Frequencies

Metal baseball bat S
and wooden bat
sound very different

when dropped to
the floor.

Objects of different
materials and

shapes vibrate at
their own set of

natural frequencies.
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Natural Frequencies [ciese your

eyes and listen
carefully to the
sounds



Wave Spectrum

A spectral analyzer measures the different
frequencies present in a wave spectrum.
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Musical Instruments
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Musical Instruments
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Simple Instruments
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Human & Animal Sounds
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Musical Spectra

A musical instrument playing a single note
produces not just that note’s frequency but
others as well, mostly overtones.
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Timbre

The unigue spectrum
of frequencies for a
musical instrument
gives that instrument
a unigue signature,
which is called the
Instrument’s timbre,

also called tone color.
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Ocean Waves

Spectrum of ocean waves changes in different
weather conditions, from calm to storms.

Beaufort Force 2 Beaufort Force 6 Beaufort Force 11



Ocean Wave Spectrum

100- As the wind speed increases,
: the intensity of the large surge
S waves increases dramatically
;E 1 o while the short ripples
§ N Increases much less.
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Waves and Scale Models

It is very difficult to make water waves look
realistic using scale models due to the effects
of surface tension, viscosity, etc.

The Poseidon Adventure (1972)

Interview with the Vampire (1994)



Clash of the Titans (1981)

Notice how fake the waves looks because the
spectrum and the timing are wrong.
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Tidal wave scenes were created with scale models.



Clash of the Titans (2009)

With modern CGIl and a good understanding of
physics it's possible to make believable waves.



Noises

White noise has a spectrum with uniform
Intensity over a broad range of frequencies.

This type of noise is
said to be “white”, in
analogy with the
spectrum of white
light, which also has
(roughly) uniform
Intensity over all
visible frequencies.
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White Noise




Siamese Cat Noises

www.youtube.com/watch?v=WwSYm1NPHP4
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Summary

Objects of different materials and shapes
vibrate at their own set of natural frequencies.
A spectral analyzer measures the different
frequencies present in a wave spectrum.
Musical instruments have a spectra “signature”
called the timbre, also known as tone color.
Ocean waves and other natural wave
phenomena also have spectral signatures.
Spectral signature varies with material
properties and with scale.



