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Abstract
We designed a collective of autonomous 
acoustic and visual chaotic objects to ex-
plore self-organization and its sins.

Keywords: Acoustic ecology, chaos, insta-
bility

A butterfly's wing flap in Beijing leads 
to a downpour in Manhattan days later 
[1].  Failure of a Russian currency 
market cascades into a US Federal 
Reserve Board billion-dollar emer-
gency intervention—a fortunately suc-
cessful attempt to save the domestic 
economy from collapse due to a single 
hedge-fund's highly-leveraged invest-
ment portfolio [2]. Slight increases in 
the global climate temperature lead to 
shorter and less severe winters and to 
unprecedented forest-destroying insect 
infestations in the western US and 
Canada. A possibly irreversible shift in 
the planet's carbon pool looms a dec-
ade hence [3,4].

Nature and now humans assemble 
interconnected systems on vast 
scales—networks of energy and in-
formation flow whose unpredictable 
behaviors are exquisitely sensitive and 
have global effects. When is the next 
earthquake, hurricane landfall, pan-
demic, or market failure?

Chaos All the Way Down is the most 
recent component of The Theater of 
Pattern Formation, an acoustic and 
visual ecology of sound- and form-
generating processes that explores 
large networks of interacting dynami-
cal systems [5]. Coupled chaotic proc-
esses produce sound elements, melodic 
structure, and even spatialization of the 
sometimes cooperative, sometimes 
highly antagonistic voices. The visual 
elements, strange attractors, respond 
and feed back their own behaviors to 
the sound ecology. It lives as an 
autonomous network that evolves, 
interacts, flourishes, and collapses; a 
dynamic metaphor for our times.

Its visual and acoustic architecture is 
an homage to John Cage's pioneering 

work on indeterminacy, often oversim-
plified as purely chance or random 
organization. Cage meant something 
quite different by his notion of inde-
terminacy, something that is easier to 
understand in the light of nonlinear 
dynamics. Beneath the surface of our 
assumptions, prejudices, and prefer-
ences lurks a more profound mesh of 
interconnection, one that is normally 
invisible or inaudible but emergent 
through strategies for indeterminate 
reorganization. It is the opportunity to 
transcend the mere expression of our 
aesthetic norms—our likes and dis-
likes—to encourage creative renewal. 
To go someplace that one cannot oth-
erwise get to and has never visited 
before. This was always the motiva-
tion for a Cage and Cunningham col-
laboration. How much more delightful 
and surprising to create separate 
strategies for making sound and 
movement and then allow them to 
simply coexist rather than to force 
each to conform to prior expectations.

Interactive performance versions of 
the Theater of Pattern Formation, for 
Burning Man 2005 and CalArts 
CREAIT Festival 2006, were imple-
mented as a network of software and 
hardware systems. The component 
controlling the multi-channel projected 
visualization uses an X-windows 
graphics and ordinary differential 
equation simulation tool written in C 
by Crutchfield. The sonic-ecology 
component was developed in Reaktor 
by Dunn. These components share 
signals, and so change each other’s 
behavior, over a network-transparent 
shared-memory Open Sound Control 
[6] interface written by Puckett. 

For the Fall 2007 performance of 
Collapse (suddenly falling down), 
Chaos All the Way Down was ported 
by Puckett and Crutchfield to run en-
tirely on a single Macintosh G5 desk-
top machine, using its native Cocoa 
graphics. This non-interactive, chaotic 
version with surround sound and im-
ages was projected into the theater for 
about 15 minutes as the audience en-
tered [7].
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Fig. 1. A swarm of Lorenz chaotic attrac-
tors from The Theater of Pattern Forma-
tion. (© James P. Crutchfield.)

Fig. 2. A Lorenz swarm implodes in Chaos All the Way Down. (© James P. Crutchfield.)
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