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Pixel coordinate system

Going back to Assignment 2
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/] setting the size of our canvas
size(10, 10);

/1 drawi ng a single point
poi nt (4, 3);
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poi nt (X, y) draws a point centered at pixel coordinates (X,y)

st rokeWei ght ( pi xel s) lets you set the size of the point



Shapes
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«line(xl,yl, x2,y2) draws a line segment from (x1,y1) to (x2,y2)
«rect(x,y,w h) draws a rectangle whose top left corner is af) @ its size is w by h pixels

el lipse(x,y,w h) draws an ellipse centered at (x,y) with a sizevtdy h pixels



Color
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« st roke(val ) sets the color of lines toal in grayscale

«fill (val) setsthe colorinside a shapesd in grayscale

« backgr ound(val ) sets the color of the backgroundvtal in grayscale

« stroke(r, g, b) sets the color of lines 1o, g, b in the red-green-blue scale
«fill(r, g, b) setsthe colorinside a shape tag, b in the red-green-blue scale

« background(r, g, b) sets the color of the backgroundtog, b in red-green-blue scale



Interaction

Making things animated and interactive

« Theset up method specifies what will happanthe beginning of the program, and will be exeduinly once

« Thedr aw method specifies what will happeantinuously, during your program's executidimis is known as
thedrawing loop

/'l here we define global variables

int wid = 600;
int hei = 600;
int X = wd;
int y = hei

voi d setup(){
/'l this only gets executed once, at the beginning of your program
si ze(wi d, hei);
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}
voi d draw(){
/1 this sets the background col or
backgr ound(100);
/1 this updates the position of the ellipse for the next frane
X+=10;
y=x*x/ 600;
if (x >= 650){
21 X = 0,
22 }
23
24 /'l this gets executed continuously
25 el lipse(x,y, 100, 100);
26 }

The speed of the drawing loop can be set witlf tremeRat e( f ps) , wheref ps is the desired number 6mes
per second



Interaction

Making things animated and interactive

Mouse input:

« ThenobusePr essed global variable is a boolean that is set taue when the user clicks a mouse button.
Before every call to thdr aw method it is set tbal se by default.

- The global variablesbuseX andnouseY give you thepixel coordintates of the mouse pointethe canvas.
These are of typent .

Keyboard input ( an interactive to what the Scanner class does ):
« ThekeyPr essed method gets executed whenever the user presses a key
« You can get the ASCII value of the key that was pressed using the global vieagblaf typechar

Pausing the program execution:

« Thedel ay method takes doubl e respresenting a time in seconds to pause the program



Using Objects and Classes in Processing

Processing is based on Java, so we can use all of the thingdeaened during the COMP 202.
Let's create a program that draws robots with the following rues:

« A Robot should be drawn as an ellipse. It has a position on the screen in pixel coordijygtesnd a
di anet er attribute. It will also have apeed attribute (in pixels per second).

« Every time the user clicks on the window, a rieebot will be drawn at the location of the click.

« Every time the user presses >Ra@bot will be selected at random, and killed.

« Robot instances are scared of the last rule, so they showldabd@garound their current location
Some additional rules

« All the Robot instances arat t r act ed towards the location of the mouse pointer.

« Robot instances hate each other: addep@el | | ng force betweeRobot instances that keeps them apart.



Robot velocities, attraction and repulsion forces

All these have a magnitude and direction
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¢ Let's modify the Point2D class from Assignment3cieate &/ect or 2D class
e A vector hax andy components
¢ Since we want to accumulate forces, and velocitiesyector should have ald method.



o We will find useful to compute thengl e andmagni t ude of a vector.
o We will find useful tomul ti pl y a vector by a number to change it's magnitude.



Robot velocities, attraction and repulsion forces

Let's modify the Robot class by adding the follogvattributes:

e Thel ocat i on vector will represent the Robot's position
e Thevel oci ty vector will control the direction in which the ratowill move in the next frame.
e Theaccel er at i on vector will control how the velocity changes, degig on external forces.

And the following methods:

e Theupdat e method will change the Robot's location, usingiteent velocity.
e Theappl yFor ce method will accumulate external forces that welappeach robot. This will change the Robot's saedion.



Robot velocities, attraction and repulsion forces

The kinematics of our robot world ( the update metiod )

™ DrawingRobots ==

Using the vectors for the Robot and mouse pointergsition, we will modify the Robot's velocity



e Theupdat e method will change the Robot's location, using its current veldicityll also update it's current velocity using using its currenebezation



Robot velocities, attraction and repulsion forces

The dynamics of our robot world ( the applyForce method )

- DrawingRobots = B

N

Using the vectors for the Robot and mouse pointer position, we will mdg the Robot's velocity



e Theupdat e method will change the Robot's location, usingitgrent velocity. It will also update it's currerglocity using using its current acceleration
e Theappl yFor ce method will accumulate external forces that welappeach robot. This will change the Robot's deraion.



Robot velocities, attraction and repulsion forces

The dynamics of our robot world ( the applyForce method )

- DrawingRobots = B

v—

ttractive force k

Using the vectors for the Robot and mouse pointer position, we will mdg the Robot's velocity



e Theupdat e method will change the Robot's location, usingitgrent velocity. It will also update it's currerglocity using using its current acceleration
e Theappl yFor ce method will accumulate external forces that welappeach robot. This will change the Robot's deraion.



Robot velocities, attraction and repulsion forces

The dynamics of our robot world ( the applyForce method )

- DrawingRobots — =

-

Repulsionl Repulsion2

Using the vectors for the positions of every Robot, we withodify each Robot's velocity

e Theupdat e method will change the Robot's location, usingiteent velocity. It will also update it's currerglocity using using its current acceleration
e Theappl yFor ce method will accumulate external forces that welyppeach robot. This will change the Robot's éereion.



Saving a file of our current robot world

We want to store thel ocat i on andvel oci ty of every robot, so that we can reload it when
we start the program:

« We need to implement theo St ri ng method of th&/ect or 2D andRobot classes

« We need to implementlaoadFr ontst r i ng method for thdRobot class

« We will implement a methobdoadSt at e that will try opening a file to load the statetbé& robot world
« We will implement a methodaveSt at e that will open a file with the robot world stased recreate it.

« We will use thékeyPr essed method to save the world state, when the usesgsdbe 'S' key.
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Resources

e Processing:
http://processing.org

¢ Very simple Processing Tutorial:
http://hello.processing.org

¢ A book withfar more advancedprogramming concepts on Processing:
http://natureofcode.com/book/
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