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Prologue: Built with processing…

unnamed soundsculpture – embodiment of sound. onformative, 2012 [URL]

Interactive Graphics

Interactive vs. Offline Graphics

INTERACTIVE GRAPHICS OFFLINE GRAPHICS

 Rendered at a frame rate of at least 
14 frames per sec Can take user 
interaction and external input into 
account (non-linear, non-
deterministic)

 Must take at most 1/14th of a 
second to compute and render on-
the-fly

 E.g. Interactive walkthroughs, 
games, simulations, any that takes 
live input

 Played back at frame rate of at 
least 14 frames per sec

 Linear. Follows a scripted sequence 
of actions

 Can spend minutes/hours/days to 
pre-render one frame – as long as 
we play it back faster than 14fps

 E.g. Production movies, videos

Interactive vs. Offline Graphics

INTERACTIVE GRAPHICS OFFLINE GRAPHICS

 Aims for

 Speed

 Fidelity

 Prevalent Techniques

 Local illumination

 Texture mapping

 Bump-mapping

 Raster + z-buffer operations

 Aims for

 Realism

 Accuracy

 Prevalent techniques

 All “local” techniques plus…

 Ray-tracing, photon mapping, 
radiosity

Offline Applications

 Some types of output are only possible offline due to:

 Human input required (stylisations / motion captures), rendering time, 
simulation/animation time, complexity of data, scanning/acquisition limits

With increasing processing power and clever algorithms, interactive graphics is getting ever closer to realism --- but it takes a bit of work.

Gran Turismo for PlayStation 1997 Gran Turismo 2 for PS/PSOne 1999

Gran Turismo 5, PlayStation 3 2004Gran Turismo 3, PlayStation 2 2002

http://onformative.com/work/unnamed-soundsculpture
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Some Non-Game Applications

U2 in second life

Molecular Simulation Surgery Simulation

Google Earth

Computer aided design

Information Visualisation

Built with Processing: 

Zen Drawing. By Neill O’Dwyer, Tara Carrigey, Scott 
ware, Colin O’Sullivan (MSc Interactive Digital Media, 2008)

Video from: https://vimeo.com/20556330 Images from neilodwyer.com [URL]

Graphics and Interactive Applications
Fully scripted

 No real control over anything

User camera control

 Requires re-rendering

Semi scripted

 User actions trigger “mini-scripts” which 
are pre-calculate segments of 
animation: 

Fully interactive

 Everything calculated, animated, 
rendered on the fly

For the richest user experience we want the script to be as Non-linear as possible.
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A Practical Intro

Something Simpler: Built with Processing…

https://www.openprocessing.org/sketch/89313

https://vimeo.com/20556330
http://www.neillodwyer.com/category/gallery/zen-drawing
https://www.openprocessing.org/sketch/89313
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Processing: Alternate Modes
 Java mode: Processing’s native (default) mode

 Processing’s language is a subset of java but designed to be much easier to learn

 Generally will allow you to create standalone executable programs (sketches)

 p5.js: javascript library that lets you run processing sketches in browser

 libraries allow you to interface with other HTML5 objects

 Some advanced functionality and 3rd party libraries won’t work quite the same

 Due to web-browser security concerns, some things like file-loading will work differently

 processing.js not officially supported

 Python mode

 Similar to the native mode except functions are written in Python

 Generally, same benefits as the java mode; however it may be slightly harder to port work to android 
and javascript modes

 Android mode

 Export to android devices

Note that the main power of Processing is not in the language elements but on the in-
built functionality for media processing. This is essentially the same regardless of which 
mode you use.

Traditional program

 A traditional Program is a 
sequence of steps like a 
recipe of things to do in 
order

 Maybe with a few loops 
thrown in

Clear Screen

Fill background blue

Draw Stuff

If X>=10

If X<10

Exit

Event driven program

 In contrast an event driven 
program (e.g. windows) is a 
collection of callback
functions that are called 
when certain events happen 

 Each callback function is like 
a little program in itself

If Keypressed
Play a 
sound

If 
mousepressed

Select 
object

If mouse 
moved

Move 
object

If window 
resized

Resize 
object

If window 
redrawn

Update 
object

Processing Callbacks

 Callback function: A function that is called when some system event 

happens. As the programmer, you decide.

 In processing, these are Normally set to do nothing by default (except set 

some system variables)

 We can set them to do stuff by “over-riding” the empty callback functions

 We’ve already seen the following callbacks

void setup()      

void draw()

Called at the start of a program

Called once at the start of the program and 
repetitively … unless you call the function noLoop()

loop() and  noLoop()
A PROGRAM THAT JUST DRAWS ONCE A PROGRAM THAT REDRAWS 

int i=0;

void setup()

{

size(400, 400); //sets the window size

noLoop();

}

void draw()

{

background(i, i, i);

i = i+1;

}

int i=0;

void setup()

{

size(400, 400); //sets the window size

i = 0;

}

void draw()

{

background(i, i, i);

i = i+1;

}

loop()  can be called to restart the redraw loop. e.g. another function might start the animation

by default processing 
repeats or “loops” Functions in processing

int double(int v)
{

int dv = v * 2;
return dv;

}

Function’s return type. The type of data returned by a function. The output.

Input variable name 
(can be more than 
one of these)

Input variable type

Unless function is of type 
“void” it must return a value.
This is the last thing the 
function does (i.e. It exits 
when it see a “return”)

Function body
(between the curly 
braces): defines 
what the function 
does (a “mini-
program”)

You can put as 
much code here as 
you want.

PYTHON EQUIVALENT
def double( v ) :

dv = v *2
return dv

double

v

v × 2

integer

integer
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Calling Functions in Processing

int double(int v)

{

int dv = v * 2;

return dv;
}

int m = 20;

int m2 = double (m);

println (m2); 

size(500, 500);

background(255, 255, 255);

More often than not, we will be 
CALLING functions.

Sometimes we call functions that 
we create. e.g. here the program 
calls our double function  and 
should print 40.

We will regularly call functions 
provided by others or BUILT-IN to 
Processing.
Here a function is called to set 
the viewport size and clear it to 
white.

Calling Functions in Processing

int double(int v)

{

int dv = v * 2;

return dv;
}

int m = 20;

int m2 = double (m);

println (m2); 

size(500, 500);

background(255, 255, 255);

More often than not, we will be 
CALLING functions.

Sometimes we call functions that 
we create. e.g. here the program 
calls our double function  and 
should print 40.

We will regularly call functions 
provided by others or BUILT-IN to 
Processing.
Here a function is called to set 
the viewport size and clear it to 
white.

PYTHON EQUIVALENT
def double( v ) :

dv = v *2
return dv

m = 20
m2 = double (m)
println( m )

size (500, 500)
background (255, 255, 255)

Variables in processing
 Variables can be ...

 atomic types i.e. simple things 

e.g. integers, characters, floating 
point numbers (numbers with 
decimal points), boolean values 
(i.e. true or false)

 more complex types 

e.g. strings, colours, dates, times

 in-built classes

e.g. an Image, a font

 classes that you or others define

e.g. a shape, a character, a 3d 
object, a game piece

 arrays of objects

list of integers, list of colours, lists 
of 3d shapes

int A counting number (can be 
negative) e.g. -1, 0, 50

float A measuring number e.g. -
1.3, 0, 3.1415

boolean true or false value

char A character e.g. ‘1’, ‘a’, ‘@’

String An array of characters e.g. 
“h3ll0 w@r!D”

color An array of three number
representing a colour e.g. 
purple = color (255, 0, 255)

Unlike Python … Processing is 
somewhat more strictly typed. i.e. 
all variables have a specific type.

Using Variables
1. Variables need to be first declared

 i.e. You introduce the variable in your program by declaring it’s type and 
a name

2. Variables then need to be instantiated

 You give the value a starting value

 If the value is a class or an array, you need to assign memory for it. 
Usually using the “new” function or some thing related [see later]

 For variables required by multiple functions in your program, you may 
have to declare them “globally” i.e. Outside of any function definition.

Unlike Python…
You need to specify the type of a 

variable when you declare it.

Variables and Scope
int i = 10;

void setup()

{

int j =5;

}

void draw()

{

if (i>5)

background (255, 255, 255)

// j = j+1;

}

This would yield an error 
as draw doesn’t know 
what “j” is.

Because it is declared 
outside of any other 
function, i is a variable 
with global scope (can be 
seen from all functions)

j has a local scope as it is 
only defined within the 
setup function. Cannot be 
seen within other 
functions.

System Variables

 Special variables tha hold useful 
information for interactive 
programs

 Already declared in Processing 
and will be automatically be 
given values

...but you only need to use them 
when you need them

 All global variables

 Often used in conjunction with 
callbacks

Type Variable Description

boolean keyPressed Set to true when a key is 
pressed, otherwise false

char key character that was typed or 
CODED if a special key was 
pressed

int keyCode If a special key is pressed this may
be set to one of the following UP,
DOWN, LEFT, RIGHT, CTRL,

SHIFT or ALT

boolean mousePresse
d

true (when mouse button is 
pressed) otherwise false 

int mouseX Current X and Y position of 
mouse

int mouseY

int pmouseX Previous X and Y position of 
mouse

int pmouseY

int mouseButton Set to LEFT, RIGHT or CENTER
when mouse is pressed 

int width width of the viewport (or canvas)

int height height of the viewport
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Some general points to remember

 Any variable (except system variables) needs to be 

 first declared (created: introduced to the system and memory assigned 
to it)

 then instantiated (values given to it)

 Typical practice* for a sketch is to 

 Declare variables outside of all functions (this is called global scope) if 
the variables will be used by more than one function.

 Instantiate them inside of void setup()

*This is assuming you are not yet using classes and the program is relatively small… otherwise you may 
want to organise them inside a class

Lab 14: A simple interactive program

This lab is  worth 1%. 

This lab will be used to gauge the programming level in the class.

Thus, any reasonable attempt will get full marks even if not fully 
working. I suggest sending in the lab TODAY after attempting it in class.  

However you are free to work on it till 13th February, 2017. 

(You may submit more than once)

Overview
 This lab runs through a simple example of using processing to make a small 

interactive graphical application

 We’ll introduce some processing functions, which you will use to create a 
small program

 In particular, this lab deals with:

 Drawing lines and shapes

 Loading and drawing images

 The processing 2D coordinate system

 Interaction using the event-driven paradigm

 Variables / functions in Processing

 Processing system variables and call-back functions

 Setting colours 

Starting Up
 To begin, open up Processing (or see 

last weeks lab to download and 
install it)

 On the menu click on “File”  “Save 
As”

 Then save give the sketch a name 
and save it on some folder on your 
machine.

 You can try pressing Run or [        ]       
with a blank sketch. You should 
see a small grey window open up 
but it won’t do anything. 

Minimal program 
Set window size and clear the screen

void setup()

{

//set the viewport size to 600 x 600 pixels

size (600, 600);   
}

void draw()

{

//clear the screen to blue

background(0, 0, 255);
}

Image Object
Load an image and draw it

//declare an Image object

PImage img;

void setup()

{

size(600, 600);

//load an image from file and store it in img

img = loadImage(“circle”);
}

void draw()

{

//draw the image img at position <0, 0>

image(img, 0, 0);
}
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Mouse positions
Draw something at the mouse position

PImage img;

void setup()

{

size (600, 600);  

img = loadImage(“circle”);

background(255, 255, 255); 
}

void draw()

{

image(img, mouseX, mouseY);
}

Draw lines
void setup()

{

size(600, 600);
}

void draw()

{

//draw a line from <100, 100> to <500, 100>

line (100, 100,  500, 100);

//draw a line from <100, 500> to <500, 500>

line (100, 500,  500, 500);

}

<100, 100> <500, 100>

<500, 100> <500, 500>

mousePressed callback
Do something when the user clicks a mouse button
void setup()

{

size (600, 600);  

background(0, 0, 255);
}

void draw()

{

//do nothing here
}

void mousePressed()

{

line (mouseX, mouseY,   mouseX+40, mouseY);

line (mouseX, mouseY, mouseX-40, mouseY);

line (mouseX, mouseY, mouseX, mouseY+40);

line (mouseX, mouseY, mouseX, mouseY-40);

}


