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Introduction

Music plays an important part in all of our lives, 
but can we describe what it looks like? Most peo-
ple are familiar with audio displays on their home 
music systems or MP3 players, and would assume 
that this represents a sound wave. However, 
sound being a mechanical, longitudinal and pres-
sure wave, compresses air molecules in a spherical 
3D motion, not a 2D sinusoidal wave pattern, as a 
typical physics book would have you believe. 
(Elert 2013)

Context

Sound visualisation has been around 
since Ernst Chladni invented a method 
for visualising the patterns of vibrations 
on mechanical surfaces in the early 19th 
century with a violin bow (Rees 2013). 
Since then, Hans Jenny in the late 20th 
century with his Cymatics work (Jenny 
1973), and more contemporary work by 
John Stuart Reid and his Cymascope team, 
have very recently begun to visualise sound 
more accurately in two dimensions with a 
sophisticated machine that uses a liquid medium 
(Cymascope 2011). However, present mathemat-
ical techniques cannot predict what pattern will 
form on a given membrane without a fixed bound-
ary, for example, in air. It appears that no one has 
attempted to solve this problem, either because 
no applications for a solution have become 
evident or because physicists have not seen the 
importance of mathematically modelling such 
phenomena (Reid 2013). In terms of electronic 
sound visualisation, since at least 1976, with a ma-
chine produced by Atari, a number of entertaining 
programs offer visualisation based on sound wave 
amplitude, but solely in an entertaining way.

Aims

This investigatation aims to look into how sound 
propagates through differing mediums, and how 
frequency and amplitude can vary the resulting 
modal structures. Subsequently, I will interpret, 

model and animate how existing Cymatic 
structures might look propagating through air. To 

achieve this, I will explore Dynamics techniques in 
3D, including nParticles, modelling and texturing 
techniques (from simple tracing to animation of 

displacement maps) and procedural animation of 
nodes in Maya, including the audio node. 

Subsequently, I will create a short film that illus-
trates the movement of sound, showing its internal 
structure in a detailed slow motion manner, and its 
interaction with other surfaces in a given 3D space. 

Summary

 Aside from the obvious aesthetic beauty of the 
visualisation of vibration as sound, the potential 
benefits from further research into this topic are 
numerous. As vibration underpins all matter, it is 

my belief that further research into the modelling 
of dynamics systems in this area will provide

further insights into subjects including: 
Astro-Physics; Biology; Oceanography 

and Musicology to name but a few.
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A 3D impression of a sphere of sound emanating from a violin.

Cymatic geometry created by a sub-E.L.F. 
(Extremely Low Frequency) sonic source on Saturn.

Dr Rees demonstrates the production of a 
pattern on a Chladni plate using a violin bow.


