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1. Svarm Manifesto

N othing escapes the ineluctable embrace of entropy, the one-way trip
of our Universe toward chaos and heat death.Yet at least on one small
sphere, our planet,there is arude and surprising exception: LI FE.

As time progresses, ever ything becomes less organized, but LI FE isan
exception.It grows more complicated, and more interesting.
Schrsdinger calls this organizationa drive negentropy Bwhen things want
to be ALIVE.N egentropy isahoneybee colony and anight at the
opera. Negentropy is a Bronx cheer in the face of Death.

The SW ARM of autonomous beings by their very nature will have
emergent and complex behavior. They will ,3irt,dance and
Interact:;, and their actionswill surprise and ast onish even us,their
creators. They are smple, but together they will behave in ways more
complex than we can predict.

A lot like LIFE.



2.W hat

"A motion and a spirit, that impels
All thinking things,

all objects of all thought

And ralls through all things."

W. Wordsworth

They Roll
They Change Color

They Sense Humans

A SW ARM of rolling interactive robotic

. _ They Interact with Humans
ORB S evolving complex and adaptive dances

of and PATTERN S. They have Emergent Behaviors
They make Otherworldly Sounds

They rearrange in Haborate Formations

Rendering by Sefano Corazza



3. Detailed description - Schematic

shell

.

Working Model, Bn. 2007
by Pete Burnight

HOW DOESIT WORK?

The motor drives the shell around

the axis, causing the orb to roll.

Tilting the counterweight off-center

steersthe orb.

The on-board navigation system

controls the motors and thus speed
motor and direction for every orb.

An array of RGB LEDs illuminates

battery ballast the orbs at night.



3. Detailed description ® Enabling Technologes

Ten short years ago, in the days of GHELCO Oand Oempora DecompositionQthis
project would not have been possible. W hat has changed?

Accurate, Mass Produced Global
Positioning System (GPS) modules

Micro Hectromechanica (MBEMS
Accelerometers and Yav Rate Gyros

Embedded Open Source
Linux Computing

Robust, 2-way Zigbee radio
data communication network



3. Detailed description - Mothership

(N egentropy isahoneybee colonyO
The mothership isthe hive.

Control Sation

GPSBase Sation

Sulpture

Drawing by RebeccaAnders

Gathering Place

Charging Sation

The mothership can travel occasionally,
but it always returnsto aset playalocation
so that participants can visit the
sculpture and interact with it.



3. Detailed description BKey Dimensions

100 foot

Mothership radius | () () |

B 12 feet

Mothership Dimension

Performance Range from the
center of the art installation Sohere Diameter
(300 feet probably possible)

e« 30Inches —— =]



4. Behavior and Interactivity - Choreography

Choreographed formations expanding and contracting

Swarming
Choreographies

Dancing - Telling S ories
Quggesting Animal Behavior
Sending a Message

Rolling Around

Evoking Emotion

the M otion of Life



4. Behavior and Interactivity B Pushback Game

N on-contact ultrasonic sensors dlow participants
to play with orbs, pushing them awvay with their approach.

Rendering by Sefano Corazza



4. Behavior and Interactivity BMagcWand

The Magic W and alowsparticipantsto
control SW ARM directing formations like asorcerer.

Rendering by Sefano Corazza and Phil Soitler



5.The Green Man and Energy

SWARM isan inherently low polluting art project. Only a moderate quiet
electricity is used by the system which will be on the whole carbon-neutral.
Nothingis burned. SWNARM islightweight and efPcient:, and carbon credits
will be purchased to offset our impact.We are putting considerable effort into
energy Bexibility.Our Orbswill use the latest in battery technology.

We have been in contact with Tom Price to investigate getting a portion of our
energy from the Burning Man photovoltaic installation.

We are dso investigatingphotovoltaic leasing arrangements from Show
Koan Camp.

If these options are not avallable, we can recharge our batteries from any mains
or generator source including biodiesel. Though it is not practica to consider
It our primary energy source, we are planning at least one bicycle powered
chargng station for participant interaction. In keeping with our low impact
gpproach, our Mothership ispedal-powered.



7.Timeline

Prototype
Design review
Manufacturing

Transportation
Installation

Leave No Trace

feb mar apr may jun jul aug sep



8.The Clean-up Pan

Most elements of our installation are mobile.Payaimpact isnegligible
beyond area demarcation and nighttime anti-collision lights.N ot hing is burned.
Clean-up is therefore straightforward:

Monday 3rd:
All Orbs are collected and packed for transport.
Mothership is broken down for loading.

Tuesday 4th:

Truck loaded.Any playa impact (stake holes, etc.) is remediated.
Instalation area and surrounding area swept for MOOR
Artery staff inspect area and check off Svarm project.

No trace will be left.\W e will Leave no trace.



9.The Crew

SWARM isacollaborative project featuring members of the Flaming Lotus
Girls,the Sunf3ower Robots Project;, members of therobotics and kinetic

art communities,and new burners.

We have an experienced, diverse, and technically sophisticated crew featuring many
veteran Burning Man artists and engineers. In past years, crew members have made
maor contributions to the following Burning Man artworks:

A Field of Sun3ower Robots (2006)

The Haming Lotus GirlsGser pent Mother (2006), Angel of the
Apocalypse (2005), Seven Sisters (2004),Hand of God (2003)

The Mad Stientist's L3K (2006) and ST S (2004)
Al HonigsHope/ Fear Gauge (2006)



9.The Crew

proposal team:

Drago Anguelov
Jmes Sauffer
Dbnathan Foote
Lee Sonko
Michael Prados
Pete Burnight
Phil Spitler

Ray Sykes
RebeccaAnders
Sefano Corazza

founding crew:

Aimee E

Anne Geluardi
Ben Thompson
Caroline Miller
Charlie Gadeken
Dan Sandberg
David Ane
Drago Anguelov
Jmes Sauffer
Jkssica Hobbs

JIl Manthel
Dbnathan Foote
Dbsh Hunter

Lee Chubb

Lee Sonko

Liam McNamara
Mark Farrier
Matthew Cline
Michael Prados
Michelle Pamer

Olivia G. Sawi
Olivier Bonin
Olya Myhaylovska
Paul Rowan Walker
Pete Burnignt
Peter Luka

Phil Soitler
Pouneh Mortazavi
Ray Sykes
RebeccaAnders
Rich Humphrey
Rick L

Sameer Al-Sakran
Sefano Corazza
Sella Rubenstein
Seven Nelson
Tad Rollow

Tasha Berg

Tom Kennedy
Vanessa Montiel



Leave no trace.



10. APPENDIX




"What is life?" asked eminent scientist Erwin Schrsdinger.A good
guestion. For the physicist, the Universe is a thermodynamic engine on
aone-way trip to heat death.!Nothing escapes the ineluctable embrace
of entropy.Yet on one inbnitesimal sphere, our planet, thereisa

rude and surprising exception: life. 'The Second Law of Thermodynamics
Insists everything gets less organized as time progresses. !|But life
doesn't. !Life gets more complicated -- and more interesting.

Bacteria colonies emerge from primordial goop; vertebrates evolve
from single cells, mind arises from animal brains, culture evolves

from intelligence. !SchrSdinger called this organizationa drive
hegentropyO-- when things want to become more complicated, more
organized -- when things want to be alive. INegentropy is the sound of
birdsong in aforest on a planet that the Second Law of Thermodynamics
insists should be sterile rock. INegentropy is a honeybee colony and a
night at the opera. Negentropy is a Bronx cheer in the face of Death.

Some optimists insist that technology is the next step;that the
relentless drive towards complexity doesn't stop with one particular
primate species.We don't know about that, but we do know we are
driven to push the boundaries of what is possible, to make thingsin
the future that don't exist now.We want to make -- we will make --
things that 'that want to be dive.We, like artists and creators
everywhere, say "screw you" !to the Second Law. More details follow,
but we propose a swarm of autonomous beings that by their very nature
will have emergent and complex behavior. They will 3ock and Rirt and
dance, and their actions will surprise and confuse even us, their
creators.They are simple, but together they will behave in ways more
complex than we can predict. They will be vehicles for beauty and
unpredictability.A lot like life. Are they aive?W hat is life?



10. Appendix B Swvarm Kinematics
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10. Appendix BWind Impact

Chart showing why the orbs won't be blown awvay by play winds.



