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Processing

What is Processing?

From http://www. processing.org: Processing is an open source programming language
and environment for people who want to program images, animation, and interactions.
It is used by students, artists, designers, researchers, and hobbyists for learning,
prototyping, and production. It is created to teach fundamentals of computer
programming wit hin a visual context and to serve as a software sketchbook and
profession al production tool. Processing is developed by artists and designers as an
alternative to proprietary software tools in the same domain.
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Basic Tips &Tricks
Mark a word in the Processing code and ctrl click (Macintosh) on it to display
information about it in the Processing reference.

Where can | find my files?

Each sketch resides in its own fold er where the main program file is located with the
ending OpdeO You can browse to this folder by choosing Sketch > Show Sketch Fold er
from the Processing menu.



Example:
Sketch name: (Bketch_01", the directory for the sketch will be called "Sketch_01", the
main file will be called "Sketch_01.pde".

Please read (Processing DA Programming Handbook for Visual Designers and ArtistsOby

Casey Reas and Ben Fry if you are interested in athorough introduction to the software
and its functions.

Processing and the Arduino board
(1) Reading a Pushbutton:
This is the most basic setup that allows Processing to respond to events in the external

world. Depending on the state of the button a square changes its color

Circuit - from GBetting Started with Arduino, 3" releaseQ p.18:

Resistor:

.7 Kor 10K Ohms

Code for the Arduino board:

int switchPin = 7;
int LEDPin = 13;

void setup() {
pi nMode (swi tchPin, | NPUT);
pi nMode (LEDPi n, QOUTPUT);
Seri al . begi n(9600) ;

}

void | oop() {
if (digital Read(switchPin) == H GH {
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Serial.print(0, BYTE);

digital Wite(LEDPi n, LOW;
} else {

Serial.print(1, BYTE);

digital Wite(LEDPi n, H GH);

}
del ay(100);

Processing Code:
i mport processing.serial.?*;

Serial port;
int val;

void setup() {
si ze(400, 400);
noSt roke();
frameRat e(10) ;
printin(Serial.list());
/1 print alist of all available ports

port = new Serial (this, Serial.list()[0], 9600);

/1 choose the port to which the Arduino is connected
/! on the PCthis is usually COML, on the Macintosh
/1 this is usually tty.usbserial - XXX

}
void draw() {
if (0 < port.available()) {
val = port.read();
}
background(204);
if (val == 0)
fill (255, 127, 0); // fill orange
} else {

fill(o, 170, 0); // fill green

}
rect (50, 50, 300, 300);

(2) Animating a sequence of images Bin order for this example to work you need to
@ddQall of the frames of your animation to the sketch first. Go to: Sketc h > Add
fileE and then choose the frames you want to display. These will be copied into a
fold er called @ataOwhich resides in your sketch fold er.

Processing code:

i nt nunFranes = 15; // The nunmber of franes in the animation
int franme = 0;

Pl mage[] inages = new Pl mage[ nunframes] ;

voi d setup()
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si ze(400, 300);
frameRat e( 10) ;

i mages|[ 0]
i mges|[ 1]
i mges| 2]
i mges| 3]
i mages| 4]
i mages|[ 5]
i mages| 6]
i mges|[ 7]
i mages| 8]
i mges|[ 9]
i mages|[ 10]
i mges[ 11]
i mges[ 12]
i mges[ 13]
i mages|[ 14]

| oadl nage("
| oadl mage("
| oadl mage("
| oadl mage("
| oadl mage("
| oadl mage("
| oadl mage("
| oadl mage("
| oadl mage("
| oadl mage("
| oadl mage("
| oadl nage("
| oadl mage("
| oadl mage("
| oadl mage("

noney_0000. j pg")
noney_0001. j pg")
noney_0002. j pg")
noney_0003. j pg")
noney_0004. j pg")
noney_0005. j pg")
noney_0006. j pg")
noney_0007. j pg")
noney_0008. j pg")
noney_0009. j pg")
noney_0010. j pg")
noney_0011. j pg")
noney_0012.j pg")
noney_0013.j pg")
noney_0014. j pg")

/1 1f you don't want to | oad each i mage separately

/1 and you know how many frames you have, you

/! can create the filenanes as the program runs.

/1 The nf() command does numnber formatting, which wll
/1 ensure that the nunber is (in this case) 4 digits.
[l for(int i=0; i<nunfFranes; i++) {

/1 String imageNane = "PT_anim + nf(i, 4) + "
/1 imges[i] = | oadl nage(i mageNane) ;

11}

.gi f"

}
void draw()
{

i f (frame<nunfranmes-1) {
frame = (frame+l);

} else {
frame = 0;

}

i mge(i mges[frame], 0, 0);

(3) Animating a sequence of images based on pushing a button

i mport processing.serial.?*;

Seria
i nt

port;

val = 0;

int oldval = 0O;
i nt nunfFrames =
int frame = 0;
Pl mage[] inages =

15; // The nunber of frames in the animation
new Pl mage[ nunfr ames] ;
voi d setup()

si ze(400, 300);
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}

frameRat e( 10) ;

i mges[ 0] = | oadl nage("noney_0000.j pg")
i mges[1] = |oadl nage("noney_0001.jpg")
i mges[2] = |oadl nage("nmoney_0002.jpg")
i mges[3] = |oadl nage("nmoney_0003.jpg")
i mges[4] = | oadl nage("noney_0004.j pg")
i mges[5] = | oadl nage("nmoney_0005.j pg")
i mges[ 6] = |oadl nage("noney_0006.j pg")
i mges[7] = |oadl nage("noney_0007.j pg")
i mges[ 8] = | oadl nage("noney_0008.j pg")
i mges[9] = | oadl nage("noney_0009.j pg")
i mges[10] = | oadl nage("nmoney_0010.j pg")
i mges[11] = | oadl nage("nmoney_0011.j pg")
i mges[12] = | oadl nage("nmoney_0012.j pg")
i mges[13] = | oadl nage("nmoney_0013.j pg")
i mges[ 14] = | oadl nage("nmoney_0014.j pg")

/1 1f you don't want to | oad each i mage separately
/1 and you know how many frames you have, you

/1 can create the filenanes as the program runs.

/1 The nf() command does numnber formatting, which wll
/1 ensure that the nunber is (in this case) 4 digits.
/1 for(int i=0; i<nunfFranes; i++) {

/1 String imageNane = "PT_anim' + nf(i, 4) + ".gif"
/1 imges[i] = | oadl nage(i mageNarne) ;

/1

printin(Serial.list());
/1 print alist of all available ports

port = new Serial (this, Serial.list()[0], 9600);

/1 choose the port to which the Arduino is connected
/1l on the PCthis is usually COML, on the Macintosh
/1 this is usually tty.usbserial - XXX

void draw()
{

if (0O < port.available()) {
val = port.read();

}
if (val !'= oldval && val == 1) {

/1 the line above makes sure we advance only one frame with

/1 each pressing of the button
i f (frame<nunfranmes-1) {
frame = (frame+l);
} else {
frame = 0;
}
}

i mge(i mages[frane], 0, 0);
ol dval = val
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(4) Randomly triggering images based on pushing a button.
This example code is very similar to the previous one, only now the images are not
played back sequentially but based on the value of a random number.

i mport processing.serial.?*;

Serial port;

int val = 0;

int oldval = O;

int nunFranes = 15; [// The number of franes in the ani mation
int rand frame = 0O;

Pl mage[] inages = new Pl mage[ nunfranes] ;

voi d setup()

si ze(400, 300);
frameRat e( 10) ;

i mages[ 0] = | oadl nage(" noney_0000.j pg");
i mages[1] = | oadl nage("noney_ 0001.jpg");
i mages[2] = |oadl nage("noney_0002.jpg");
i mages[ 3] = | oadl nage(" noney_ 0003.jpg");
i mages[4] = | oadl nage(" noney_0004. ) pg");
i mages[5] = | oadl nage(" noney_ 0005. ) pg");
i mages[ 6] = | oadl nage(" noney_0006. | pg");
i mages[7] = |oadl nage(" noney_0007.j pg");
i mages[ 8] = | oadl nage(" noney_0008. | pg");
i mages[9] = | oadl nage(" noney_0009.jpg");
i mages[ 10] = | oadl nage(" noney_0010.j pg");
i mages[ 11] = | oadl nage(" noney_0011.j pg");
i mages[ 12] = | oadl nage(" noney_0012.j pg");
i mages[ 13] = | oadl nage(" noney_0013.j pg");
i mages[ 14] = | oadl nage(" noney_0014.j pg");

/1 1f you don't want to | oad each i nage separately

/1 and you know how many frames you have, you

/1 can create the filenanes as the programruns.

/1 The nf() command does nunber formatting, which wll
/1 ensure that the nunber is (in this case) 4 digits.
/1 for(int i=0; i<nunfFranes; i++) {

/1 String imageNane = "PT_anint + nf(i, 4) + ".gif";
/1 imges[i] = |oadl nage(i mageNane);

11}

printin(Serial.list());
/1 print alist of all available ports

port = new Serial (this, Serial.list()[0], 9600);

/1 choose the port to which the Arduino is connected
/1 on the PCthis is usually COML, on the Macintosh
/1 this is usually tty.usbserial - XXX

}

void draw()
if (0 < port.available()) {
val = port.read();

}
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if (val !'= oldval && val == 1) {
/1 the line above makes sure we advance only one frame with
/1 each pressing of the button

rand_frame = int(random nunfranes-1));
}
i mge(i mages[rand_frame], 0, 0);
ol dval = val;

}

(5) Playing back sounds by pressing a button.

This example plays back a sound (and loo ps it) when the button is pressed. When the
button is released the sound stops and it continues to play where it was pused the next
time the button is pressed. this examples uses and external library to Processing called
OninimO(see: http:// code.compartmental.net/tools/ minim/)

i mport processing.serial.?*;
i mport ddf.minim?*;

Audi oPl ayer mySound;
Serial port;
int val;

void setup() {
si ze(400, 400);
noSt roke();
frameRat e(10) ;
printin(Serial.list());
/1 print alist of all available ports

port = new Serial (this, Serial.list()[0], 9600);

/1 choose the port to which the Arduino is connected
/1 on the PCthis is usually COML, on the Macintosh
/1 this is usually tty.usbserial - XXX

M nimstart(this);

nySound = M ni m | oadFil e("expressway.ai ff");

/1 make sure you the file Qexpressway.ai ffOin your OdataO fol der
ny Sound. | oop() ;

}
void draw() {
if (0 < port.available()) {
val = port.read();
}
background(204);
if (val == 0)

fill (255, 127, 0); // fill orange
nySound. pause() ;
} else {

fill(o, 170, 0); // fill green
nySound. pl ay();
}
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rect (50, 50, 300, 300);

/1 check if for whatever reason |ooping is not enabled
if (! nySound.isLooping()) {

nmy Sound. | oop() ;
}

}

voi d stop()

/1 always close M nimaudio classes when you are done with them
nmy Sound. cl ose() ;
super. stop();

(6) Playback a Quicktime movie.

This example shows how you can play back a quicktime video by pressing a button
connected to the Arduino board. Whenever the button is pressed the video starts playing
back, when the button is released the vid eo pauses.

i mport processing.video.*;
i mport processing.serial.?*;

Serial port;
Movi e myMovi e;
int val = 0;

void setup() {
si ze(320, 240);
background(0);
nyMovi e = new Movie(this, "spooky2.nmov");
nyMovi e. | oop();

printin(Serial.list());
/1 print alist of all available ports

port = new Serial (this, Serial.list()[0], 9600);

/1l choose the port to which the Arduino is connected
/1 on the PCthis is usually COML, on the Macintosh
/1 this is usually tty.usbserial - XXX

}

void draw() {
backgr ound( 255) ;

if (0 < port.available()) {
val = port.read();

}

i f (myMovie.available()) {
nyMovi e. read() ;

}
i mmge(myMwvie, 0, 0);

if (val == 0) {
nyMovi e. speed(0);
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} else {
nyMovi e. speed(1);
}

Winkler, Processing/ Arduino workshop, p.9



