Proce55ed Synaesthesia for fun
and profit

NOTACON workshop, April 16 2010



Introduction

* Me! Tim Cowley « you?

— Northern — Coders? B.Sc.? Students?

Dragons — Realtime gfx xp?

— WMP vizzes — Designers? B.FA? Students?
— DataBEE/ — Motion graphics xp?
— MSFT WPF GFX

— Demosceners? Weirdos?
Anarchists? Lunatics?
Terrorists? etc



What is this?

Visualization + performance
Not winamp but not just live

Spectrum
Winamp — demo —this —VJ - DVD



This hour has 60 minutes

([ x

)

10 30
* Theory e Code e Hacking
In which | talk about In which we go The fun part! Where you
high level ideas and line bv line -
explain technical throuéh the play V\_”th the COde’
theoretical things example experlment, Iearn,
code and | share, create
explain
whatthe  |’|] walk around and help
hell it does

people with problems



nstall

Input devices, 3D

Visualising Sound

30 ) ((20]w

30 ) (201

(20] 10

Direct Control

30 )

Viewer’s choice

30 ) ( 20

10

30 )




Axioms: Mic/usb/mp3

Pick a sound input method

Get that example up and running
Build on this for the rest of the day
SAVE EARLY, SAVE OFTEN



Audience participation bit

* Please group yourselves by OS — help each
other resolve finnicky domain-specific
setup/config problems

* Processing gurus please self-identify



Code time

* First and foremost, we need to get Processing
installed and the workshop content running on
everyone’s machines

* Grab a CD / USB stick / goto
apparentlythisispossible.com/processing and
grab the workshop materials

* Goalis to get the MIC_Input examples running
with live sound input (your laptop mic or line in
or USB audio, or MP3_Playback, if you don’t
have a microphone.)



Installation — download from apparentlythisispossible.com/processing first, then:

Windows N \Y =T e Linux

Run the * Drag it to yer . Unpackhthe I?]inagiefoﬁar%?ll .

installer Applications dir TOTe”VY ergf o ;’ | fc I arg;le
. : nstall java if you don’t already

(;opy my Copy my libs to have it (base ubuntu install

libraries to your doesn’t have it)

your Documents/Proces (sudo apt-get install sun-javaé-

\Documents\ sing/libraries dir bin sun-java6-jre sun-javas-

Processing\lib « pyt the workshop plugin)

raries\ dir sketches in «  Copy my libs to your

Put the Documents/Proces blargle/libraries/ dir

WOFkShOP sing * Unpack the sketches somewhere

sketches m/ handy like in blargle

Documents/P

rocessing/

Next, make sure that your preferred sound input is on and working!

Use one of the MIC_Input* examples to make sure it’s getting through to Processing.
Then help other people!






Your BFF, the FFT

e Fast Fourier Transform
* |[nner ear and basis of synaesthetic computing
* <-|low frequencies high frequencies ->

/P BPFirstFFT_Ess




Input sources

* Line in / micinput
— Every laptop has these. -+20dB
* USB microphone / audio interface
— Rock band mic!
— Semi-pro audio gear
— The best for isolation and control
* MP3 playback / processing synthesis

— If you’re also the musician



Ways to visualize

* Each fft bin is the strength of a frequency
band

* This could be drawn as
— Line length
— Color
— Size
— ??? — Profit!

— Basically any variable in any rendered object or
effect.



Code Time! Processing basics

void setup(){ // This happens once, at startup. You
size(screen.width, screen.height, OPENGL); // set the window size and rendermode
frameRate(30); // and put in your desired framerate.

}

void draw(){ // this happens every frame.
background(50); // darkish grey background
strokeWeight(2); // sets the line drawing to 2 pixels wide
stroke(80,83,193); //sets the stroke color
line(0,0,100,100); // draws a line

}

public void keyPresse() { // implement this function to handlekeypresses
switch (key){ // should have been passed in. Bad implementors!
case 'a": // the basic idiom for tweaking
gPulseSize*=1.1;
printin("gPulseSize:"+gPulseSize);
break;

}
}



Code timel

 FFT Example walkthrough



Hacking!

Change the FFT example (save out a new
version first)

Make it draw in a different way — something
that’s more interesting to you

Don’t worry about 3D or input yet, just render
the FFT bars in some different way, change the
color or thickness or draw a different shape.

Just scream obscenities at me to get my
attention if you are stuck






Rock Band

Motivation: CPU-based
beat/mood/tempo/key/verse detection sucks

Passing the Turing Test
Too many location-specific details
It’s fun! You’re there all night anyway : D

Key from VJ types and demos: kick
drum=camera move, snare=flash



Digital Digital Beat/event detection

Keyboard (1 for snare, 2 for kick, 3 hi-hat)
Joystick buttons (procontroll lib)

MIDI devices (the best! Korg/Akai! Themidibus
lib)

Touch screens (expensive)

Iphone/pod/pad + IPCC (NO! Wireless
networks are BAD)



Analog Tuning

UPPER/lower or MIDI knobs, see Input
example

Brightness (projectors and environments vary
GREATLY)

Sensitivity to input sound (sound levels vary)
Reactivity (how fast to respond/fade)
Mood — change colour palette



Code walkthrough

* Keyboard input is the obvious place to start

— Drums on keys — flash white, make new random
setting, make new objects

— Tune settings with UPPER/lower case

— Turn effects on and off
e BG effect chosen with QWERTY,
* midground with ASDFGH,
e Post with ZXCVBN (for example)

— Really all you need



Hacking time!

Open the RockBand LoopingFFT example
Try it out, hit 123,qwe,ASD,asd

Basic: change some colors and just play
around with it to some music

Experienced: add new effects
Advanced: add 3d or post-processing effects






Advanced GFX + Real Life

* 3D is easy, but can be slow unless OPENGL
mode works for you

— void setup() {
— size(screen.width,screen.height, OPENGL);
e Built-in box()

— Flying cubes are trivial

translate (38, 48, 0)
rotate¥Y (0.5} ;
box(40) ;

* Libs exist to load and display 3d models. They are
slow. Using OpenGL directly is MUCH MUCH faster.
Use Wings3D (x-plat!) to make models



OpenGL in depth

* Sort of too much to go over here, but see
example and see me after

e Basic idea is matrix transformations + triangle
shovelling

* Quick walkthrough of opengl example code



Live Gig considerations

Everything will go wrong — projector fixed
resolution WILL be different from your
aptop’s. Brightness/contrast will be shit

Real input sucks. Noisy, quiet, clipped

Know your audience
Be safe
The desert is trying to kill you



Radical self-expressions requires
radical self-reliance

Pack list:

— LAPTOP+Laptop power block+ Power strip + extension
cord.

— Audio cables. 1/8™ inch TRS (hormal headphone jack)
and Stereo gender converters at least

— VGA cable to connect to projector and gender
converters

— Projector? Charge local rental price if you’re bringing
your own! No free equipment rental!

— A goddamned flashlight, especially if *.* of your gear
is matte black like mine



Real input sucks

Love your audio engineer/ bar’s sound guy
Connectors: XLR vs TRS, %" vs 1/8”
Mic vs line level vs amped

Mono vs stereo
Usb mic vs mixer board output
Sweetwater.com

Tip: have a basic FFT vis that you can use to
diagnose your sound. Use the examples.


http://en.wikipedia.org/wiki/File:Xlr-connectors.jpg

A few more words about setup

» Coffin/suitcase style

— Big flat solid bag with everything ziptied/velcroed
in place. The best

* Video:
— 100" VGA cable sucks
— Projector color/brightness/FOV



Know your audience

Drunks are bored easily and violent. Safety 15t

W|II want to hugﬁyou

e Salvia Divinorum: rolling around on floo
really a problem



SRSLY Know your audience

Epileptics: flashing lights (2-50Hz) can cause
seizures. Legal liability

War vets: gas masks, sirens, war imagery
Anxious disorders: same deal

Religious types: iconic imagery can get you
into trouble.

Non-gamers: can get motion sickness.
(Rollerskating mirrorballs and Doom)



Safety First

e Separate yourself from the drunks & stoners

— Like seriously physical space — ropes or tables.
Think like Arlequino on stilts in a pinhole mask

— Case the joint the day before — see where you’ll
perform

— Your reputation, gear and pay are at stake

— Not unprofessional to ask about this up front
— Don’t let people hand you drinks

— They don’t know that you’re working



Prove it!

Nothing works until it is tested
The show must go on

Gaps — black screen between songs/artists is
acceptable. Your desktop is NOT

Neither are popups from updaters, hassleware,
scanners, stretch clocks TURN THAT SHIT OFF

Crash recovery and the art of loving hecklers
— Fuck those bastards, they’re not on stage

— Key is to test the shit out of your gear and your
software, run it in a live environment for the same
amount of time/temp. Paired performance.




The skills to pay the bills

* Money:
— Don’t expect much, if any.
— cab fare one way is success

— Bring business cards, your performance is your
best advertising

— Sell shit! Why not a DVD of crap?



Code time & practice gig

OpenGL is fun, but a whole new world

Consider just playing with box() until you grok
translations/rotations. People like cubes.

Now is the time to try different input devices

Simulated gig! Everyone should at least
connect to the projector and see how their
laptop/sketch reacts to that. 1 song each makx,
show off your shit, but let other people cut in!
Live tradeoff!



Links

* Procontroll:

e TheMidibus

* Gargaj’s old demo effects in processing:


http://www.creativecomputing.cc/p5libs/procontroll
http://www.smallbutdigital.com/themidibus.php
http://www.smallbutdigital.com/themidibus.php
http://gargaj.umlaut.hu/processing/

