
In this lecture…

 This is a relatively light lecture since it is the last one of the year.

 We’re going to run through a number of recurring operations that might 
be useful in a number of programs you might want to write

 Note that in this lecture, each slide is essentially a separate concept 
unrelated to the others

 Pick and choose what you may need

 Some of these could be integrated into Assignment 8 to increase the 
interactivity of the program. This will score some qualitative marks in 
terms of the complexity of the solution but are not strictly compulsory.



Some practical issues

 File load 

 Text output

 Keyboard

 Switch statement

 Special characters

 Resizing the window

 File Save: images, PDF

 Video save

 Running code on a webpage*  



Loading Files

 We’ve already worked with loading image and 3D (obj) files

 The following provides a means for users to choose the files without 
rewriting the code

PImage img;

void setup()
{ 
size(400, 400); 
selectInput("Select a file to process:", "fileSelected");

}

void fileSelected(File selection)
{ 
img = loadImage(selection.getAbsolutePath());

}

void draw()
{ 
if (img != null)
{ 
image(img, 0, 0);

}
}

TRY THIS: this should also work with the PShape
class to load 3D objects (and infact anything that 
loads from file)

selectInput() does the main work

This is just some text to show in 
the popup window

This is a function that gets called 
when the selection is made



Saving Images

 The simple function save () will 
save the canvas of the program to 
an image file

 save(“myimage.jpg”);

 img.save(“mypicture.png”);

 You can also combine this with 
something similar to the load 
image example to choose where to 
save to 

void setup()
{
size (200, 200);

}

void draw()
{
background(255);
ellipse(width/2, height/2, 100, 100);

}

void keyPressed()
{
selectOutput("Choose An Output File", "outputFile");

}

void outputFile(File selection)
{
save(selection.getAbsolutePath());
}



Saving a video
 To do this without any external libraries is 

to use the saveFrame( ) function

 This saves the current canvas image to 
a succession of images with a number 
automatically appended to the end

 You can then use the MovieMaker tool in 
processing to combined the images into a 
video
 In the Processing menu, click on 

ToolsMovie Maker
 Then choose the folder where you 

saved your frame images
 Click Create movie…

int x = 0;
void draw(){ 

//this simple program draws a moving line

background(204);
if (x < 100)   {
line(x, 0, x, 100);
x = x + 1;

}  else   {
noLoop();

}
// Saves each frame as line-000001.png, 
// line-000002.png, etc.

if (frameCount < 100)
saveFrame("line-######.jpg");

}

Change this value if you need a longer video. 
WARNING: Frames get rendered pretty fast so this can take up a lot 
of hard disk space if you make this too big.



Text Output
 If you want text in your actual applet’s canvas there is 

support for text output with custom fonts.

 Firstly you need a font file in “VLW” format. This can be 
created using processing as follows:

 In the menu bar go to the Tools  Create Font. This 
will open up a window that lets you create amongst 
the fonts installed in your computer.

 Pick one in the list and pick a size.

 This will create a font file with the filename shown in 
the box (you can change this if you want)

 Then you need to use the following functions

 Create an object of type Pfont

 Load the vlw file

 Use textFont to set the current font (you might use 
several different fonts in a single app)

 Use text to draw text 

PFont myFont;

void setup()
{ 

size(400, 400); 
myFont = loadFont("Arial-Black-48.vlw");

}

void draw()
{ 

textFont(myFont, 48);
text("Hello World!", 50, 100);

}



Keyboard: switch statement

 An IF statement is a bit 
cumbersome if there are many 
different conditional options.

 A useful alternative is a switch 
statement which executes one 
of many options depending on 
the value of a single parameter.

 This is particularly handy when 
dealing with keyboard input 
(but may be useful in other 
areas).

color bgcolor;

void setup()
{
size (200, 200);
bgcolor = color (255, 255, 255);

}

void draw()
{
background( bgcolor );

}

void keyPressed() //this function gets called when a key is pressed
{
switch( key ) //choose a path based on the value of “key” {
case 'r':     //if 'r’ was pressed
bgcolor = color (255, 0, 0);   //set background color to red
break; //this says ignore further functions in this switch statement

case 'g':
bgcolor = color (0, 255, 0);
break;

case 'b':
bgcolor = color (0, 0, 255);
break;

}
}

NB. key is a variable that is automatically set by the system 
when a key is pressed by the user. It’s value is whatever key 
was pressed last. Here we will choose to execute an 
operation (change color) based on what the user presses.



Keyboard: special keys 

 You can also let Processing 
response to special keys such as 
CTRL, ALT, SHIFT or the 
directional arrow keys

 If such a key is pressed. The 
system will set the value of the 
key variable to CODED and the 
variable keyCode will be set to 
one of the following:

 ALT, 

 SHIFT, 

 CONTROL, 

 Cursor keys: UP, DOWN, 
LEFT, RIGHT

float fillColor = 126;
void draw() {

background(fillColor);
}

void keyPressed() {
if (key == CODED) {

if (keyCode == UP) {
fillColor = fillColor + 10;

} else if (keyCode == DOWN) {
fillColor = fillColor - 10;

} 
} 

}



Resizing the window
 Processing requires the initial size of the 

window to be passed in as specific 
numbers

 However you can later resize  a window by 
calling the following in setup:

 surface.setResizable(true)

 This will let you drag the edges to 
resize the window and everytime you 
do this the values of the system 
variable width and height will be set to 
the window size

 It is also possible to make the program full 
screen 

 Instead of size()  call the fullscreen () 
function in set up

 Don’t use both as it will be considered 
an error

void setup()
{

size (200, 200);
surface.setResizable(true);

}

void draw() //draw a circle in the center
{

ellipse(width/2, height/2,  100, 100);
}

void setup()
{

fullScreen();
}

void draw()
{

ellipse(width/2, height/2, 100, 100);
}



Running Code on a webpage
 There are a number of ways to do this. The current official technique is to use the p5.js mode 

but this requires porting the code to javascript (some re-writing required)

 AN alternative is to use processing.js

 Slightly defunct but still works for simple sketches: most sketches that runs without 
requiring external assets such as images or libraries should work (interestingly Procedural 
Graphics, discussed last week, is a good example of this)

 Steps:

 Download processing.min.js from the following 
site.

http://processingjs.org/download/

This contains the processing functions translated 
to javascript. But you don’t need to even look at 
this. Just put it in your web folder

 Then put your processing sketch (*.PDE file) into 
the same folder

 Then create an html page that loads processing.js 
and then your PDE file

<!DOCTYPE html>
<html>
<head>

<title>Hello Web - Processing.js Test</title>
<script src="processing.min.js"></script>

</head>
<body>

<h1>Processing.js Test (Procedural Lines)</h1>
<p>This is my first Processing.js web-based 

sketch:</p>
<canvas data-processing-

sources="proc_ribbons.pde"></canvas>
</body>
</html>

A working example is available here: https://www.scss.tcd.ie/John.Dingliana/cs7029/web/

PLEASE NOTE: THE SIMPLIFIED 
PROCESSING.JS EXAMPLE BELOW 
WILL ONLY WORK WITH 
SKETCHES THAT DON’T REQUIRE 
YOU TO LOAD IMAGES OR 
OPTIONAL LIBRARIES

http://processingjs.org/download/
https://www.scss.tcd.ie/John.Dingliana/cs7029/web/


Lab 21: Tools for Interaction
NOTE: if you are doing the full Assignment  8 instead of the 

individual labs, you CAN simply apply menus and file loading and 
saving to your composition project instead of specifically creating 

a paintbrush program



Tool Pallette

 Create a paintbrush tool that will allow you to

 Sketch with the mouse (see Lab 15)

 Click on a palette to choose the colour

 Click on a tool bar button to change size of the brush

 Click on a tool bar button to save the file

 Click on tool bar to move the image



Painting with the mouse
 We already did this in Lab 14 but this 

is not the point of the Lab. So here is 
a sample solution of that lab that you 
can use directly here (you may also 
use your own previous solution)

 The real point is to build interface 
components to turn this into an 
useful working tool

 NOTE: A similar interface may be 
used in many other applications 

 Apply different filters to photos 
(see Lecture 16-17)

 Draw vector shapes (see 
beginShape in Lecture 19)

 Load and manipulate a 3D object 
(see Pshape in Lecture 19)

void setup()
{

size(600, 600);

//background white

background(255);
//width of lines set to 2 pixels

strokeWeight(2);
//color of pen set to blue 

stroke(0, 0, 170);

}

void draw()
{

//do nothing here but we still need a draw function

}

void mouseDragged()
{

//draw line from old mouse position to current mouse position

line(pmouseX, pmouseY,  mouseX, mouseY); 
}



 The state of a system affects how it behaves at any point in time. State is 
represented as a number of state variables

 Examples of states variables relevant to a paint program:

 stroke width

 stroke colour

 fill colour

 mouseX, mouseY

 mousePressed, mouseDragged

State Variables

Variables provided in
processing are referred to as
System Variables (or System
State Variables)

BUT We can also create our
own state variables as
required by our program
e.g. who‘s move is it (from
tic tac toe)



Examples of Toolbar Pallettes



1. Display tool bars:

 Tool button images drawn on regularly spaced grid

2. Processing mouse clicks:

 Determine which tool button was clicked

 If tools are on a grid this is easy to code

3. Responding to tool selection:

 Now that we know what tool was selected we need to change the 
corresponding state variable

 Here’s where the switch statement comes in handy

Main Elements of Tool Bars



A Simple Example 
The following program (continued on the next slide) draws a simple tool pallette.
It selects a colour if a user clicks on a button on the tool pallette. Otherwise it draws 
ellipses of the current selected colour.

int button_height = 100;
int button_width = 100;

color stroke_color = color(0);

void setup()
{
size(400, 300);
background(255);

}

void draw()
{
drawTools(); //redraw tool palette

}

//the following draws a row of rectangular buttons at the top

void drawTools()
{
strokeWeight(1);
stroke (0, 0, 0);
fill (255, 0, 0);
rect (0, 0, button_width, button_height);
stroke (0, 0, 0);
fill (0, 255, 0);
rect (0, button_height, button_width, button_height);
stroke (0, 0, 0);
fill (0, 0, 255);
rect (0, button_height*2, button_width, button_height);

}



Processing mouse click
void mousePressed()

{

if (mouseX < button_width)

{

int toolnumber = floor(mouseY / button_height);

//floor(..) rounds down the number

//toolnumber will hold a number that identifies the 
button

switch(toolnumber)

{

case 0:

//set colour to red

stroke_color = color (255, 0, 0);

break;

case 1:

//set colour to green

stroke_color = color (0, 255, 0);

break;

case 2:

//set colour to blue

stroke_color = color(0, 0, 255);

break;

}

}

}

void mouseDragged()

{

stroke (stroke_color);

strokeWeight(8);

line( pmouseX, pmouseY, mouseX, mouseY);

}

WHAT THIS LINE DOES: look at the mouseY (y value of where the mouse was 
clicked). Divide this value by the height of the buttons to get the number of 
the button clicked. floor rounds the number down.
e.g. if user clicked on y=50 it’s the 1st button (50/100 rounded up is 1)
If user clicked on y=210, it’s the 3rd button (210/100 rounded up is 3)



 Extend on the example allow the user to choose the drawing colour and stroke weight for a painting 
tool

 N.B. Your program does NOT have to look identical to This. This is just a Suggestion.

 You may have fewer tools (it will be easier if you have only one ROW or COLUMN of tools) 

Example: Full Paintbrush App

You can get the Colour Swatch image from: http://www.cs.tcd.ie/John.Dingliana/palette.bmp

You can use the get function to 
get() the colour that the user 
clicks on the swatch.

You will need the width and 
height of these button (make 
them the same size to simplify 
things)



Saving and Loading



Loading Files

 selectInput ( ) is used to allow the 
user to choose a file to load

Just some text that will appear 
in the popup window

Name of a function that will be 
called when the user has selected 
a file

A function that we define. This 
will be called when a user selects 
a file. Best leave this unchanged

PImage img;

void setup() 
{  

size(400, 400);
}

void keyPressed()
{

if (key == 'l')
selectInput("Select a file to Load:", 

"fileSelected");
}

void fileSelected(File selection) 
{  
img = loadImage(selection.getAbsolutePath());

}

void draw() 
{  

if (img != null) 
{    
image(img, 0, 0);

}
}



Saving Images

 The simple function save () will 
save the canvas of the program to 
an image file

 save(“myimage.jpg”);

 img.save(“mypicture.png”);

 You can also combine this with 
something similar to the load 
image example to choose where to 
save to 

void setup()
{
size (200, 200);

}

void draw()
{
background(255);
ellipse(width/2, height/2, 100, 100);

}

void keyPressed()
{
selectOutput("Choose An Output File", "outputFile");

}

void outputFile(File selection)
{
save(selection.getAbsolutePath());
}



Saving Files

 The main work is done by the Save function

 e.g. save(“test.jpg”);

 The filename must have extension TIF, JPG, TGA or PNG (default TIF)

 Unfortunately this saves the whole screen (including toolbars)



Saving Only Part of the Screen

PImage canvas = createImage(width-124, height, RGB);

canvas = get(124, 0, width-124, height);

canvas.save(“test.jpg”)
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Program screen saved image (canvas)
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create a new image the size of 
our screen MINUS the toolbar. 
124 is just a specific example

copy part of screen 
into the new image

For a color picter
set the Image 
mode to RGB

N.B. PImage.save() instead of just save()



More Advanced Examples



Example 2: Image Filters

 Load an image and display it

 Use image filter functions 
you have used in previous 
labs to apply different filters 
to the image

 N.B. Your program does NOT 
have to look identical to this. 
This is just a suggestion


