O



<div id="square'></div> <div id="triangle"></div>
#square { #trl.'angle{
width: 100px; ettt
height: 100px; border-top-width: 100px;
background-color: red; border-top-style: solid;
} border-top-color: transparent;
border-right-width: 100px;
border-right-style: solid; .

border-right-color: red;




Enter the canvas element

Added in HTML5, the HTML <canvas> element can be
used to draw graphics via scripting in JavaScript.
It can be used for:

Drawing graphs

Making photo compositions

<body>

Creating animations . " "
<canvas id="myCanvas"></canvas>
Video processing </b0dy>

Rendering




Enter the canvas element

We'll be using a framework
called paper.js, which is built
on top of the HTML5 canvas.
Paper.js includes tools for
animating vector graphics. It
is usually used along with
Paperscript, which its own
flavor of Javascript.

Paperscript vs
Javascript

<body>
<canvas id="myCanvas"></canvas>
</body>



http://paperjs.org/tutorials/getting-started/working-with-paper-js/
http://paperjs.org/tutorials/getting-started/working-with-paper-js/

® O ® 2 raperjs +
<8 C 88 paperjs.org S @
To do so, simply press the Source button - Source



http://paperjs.org
http://paperjs.org

<IDOCTYPE html> \
<html>
<head>

</head>
<body>

</body>
</html>




< IDOCTYPE html> \
<html>
<head>

</head>
<body>
<canvas id="myCanvas" resize></canvas>
</body>
</html>




<IDOCTYPE html> I
<html>

<head>

<script type="text/javascript"” src="js/paper.js"></script>

</head>
<body>
<canvas id="myCanvas" resize></canvas>
</body>
</html>




<IDOCTYPE html> I
<html>

<head>

<script type="text/javascript"” src="js/paper.js"></script>
<script type="text/paperscript” canvas="myCanvas"></script>
</head>

<body>

<canvas id="myCanvas" resize></canvas>
</body>
</html>




® © @ [ paperjs Sketch S =
C 88 paperjs.org
69
70+ onResize() {
71 (raster.loaded)
72 resetSpiral();
73 text.point view.bounds.bottomRight [30, 30];
74
75
76~ onKeyDown (event) {
77+ (event.key 'space') {
78 path.selected path.selected;
79 .log("path.se ed = " path.selected)
g |}
81
82
83~ onDocumentDrag(event) {
84 | event.preventDefault();
85
86
87~ onDocumentDrop(event) {
88 | event.preventDefault();
89
90 file event.dataTransfer.files[0]; \
91 reader FileReader();
92
93~ .onload (event) {
% image = document.createElement('img');
95+ .onload O {
Path @87
Path @87
Path @87
Path @87
Path @87
Path @87
Path @87

————drag&drop an image from your desktop to rasterize it

JAN

ath @87
G Line 79: Uncaught SyntaxError: Unexpected token



http://sketch.paperjs.org/

( Points and paths

~

output

var pointl
var point2

new Point(10, 10);
new Point(100, 100);




( Points and paths

~

output

var pointl
var point2

new Point(10, 10);
new Point (100, 100);

var myPath

new Path();

myPath.strokeColor = "purple”




( Points and paths

~

output

var pointl
var point2

new Point(10, 10);
new Point (100, 100);

var myPath = new Path();
myPath.strokeColor = "purple”

myPath.add(pointl, point2);




( Points and paths

~

output

var pointl
var point2

new Point(10, 10);
new Point (100, 100);

var myPath = new Path();
myPath.strokeColor = "purple”

myPath.add(pointl, point2);
myPath.add(new Point(200, 15));




( Points and paths

~

ERames. output

var pointl
var point2

new Point(10, 10);
new Point (100, 100);

var myPath = new Path();
myPath.strokeColor = "purple”

myPath.add(pointl, point2);
myPath.add(new Point(200, 15));
myPath.removeSegment(1);




D ‘ Predefined shapes °

var rect = new Rectangle(new Point(5, 25), output

new Size(150, 100));
var newPath = new Path.Rectangle(rect);
newPath.strokeColor = "black";

var myCircle = new Path.Circle(

new Point (150, 100), 54);
myCircle.strokeColor = 'black’;
myCircle.fillColor = 'red’;




‘ item

Using the Item class, you can modify the items (paths, points, text, etc.) in \
your Paper.js project. Some properties of the Item class include:
- 'Group’, ‘Layer’, 'Path’, '‘CompoundPath’, 'Shape’, '‘Raster’,
'Symbolltem’, 'PointText'
- get/set string name, which you can use to reference the item

with

- contains fillColor, strokeColor, and strokeWidth. Helpful when
cloning items or applying the same style to multiple items
- get/set boolean to hide or unhide an item
- opacity between O and 1



http://paperjs.org/reference/item/#classname
http://paperjs.org/reference/item/#classname
http://paperjs.org/reference/item/#name
http://paperjs.org/reference/item/#name
http://paperjs.org/reference/item/#style
http://paperjs.org/reference/item/#style
http://paperjs.org/reference/item/#visible
http://paperjs.org/reference/item/#opacity
http://paperjs.org/tutorials/project-items/working-with-items/

4

Commonly used properties

position - the rectangle.center of the
item’s bounds rectangle

bounds - The bounding rectangle of the
item excluding stroke width.

Commonly used scaling functions

translate(delta) - moves the item to
the arg Point

rotate(angle, (optional) center) -
Rotates the item by a given angle around
the given center point.

scale(scale, (optional) center) -
scales (resizes) item from either its center
point, or from the point provided in arg

item.bounds._height

item.bounds.width

item.bounds.toplLeft item.bounds.topRight

item.bounds.bottomLeft item.bounds.bottomRight

JAN


http://paperjs.org/reference/item/#position
http://paperjs.org/reference/item/#position
http://paperjs.org/reference/item/#bounds
http://paperjs.org/reference/item/#translate-delta
http://paperjs.org/reference/item/#translate-delta
http://paperjs.org/reference/item/#rotate-angle
http://paperjs.org/reference/item/#rotate-angle
http://paperjs.org/reference/item/#rotate-angle
http://paperjs.org/reference/item/#scale-scale
http://paperjs.org/reference/item/#scale-scale
http://paperjs.org/reference/item/#scale-scale

Color - REB, Hex, Cradient, and HSB N

#6666cc_|#6666FF
#996600 [#996633 |#996666 |#996699 |#9966cC |#9966FF

#993300 |#993333 [#993366 [#993399 |#9933cc |#9933FF |
2990006 2 Z9900FF.

#cc6600 [#cc6633 |#cc66 ) | ‘
#cc3300 |#cc3333 |#cc3366 |#cc3399 |#cc33cc |#cc33FF | Saturation
#FF6601 FF6666 | |

#FF3300 |#FF3333 |#FF3366 |#FF3390 |#FF33cc |#

#000000 [#666666 [#O00000NETSSSS Tl sl o

Brightness




‘ Color - constructors

// RGB ‘\\

Color(red, green, blue, (optional) alpha)

// pass in a percent (1 = white, © = black, between = gray)
Color(gray, (optional) alpha)

// Create a HSB, HSL or gradient color from the param object
Color(object)

// Creates a gradient Color object.
Color(gradient, origin, destination, (optional) highlight)



http://paperjs.org/reference/color/#color-red-green-blue
http://paperjs.org/reference/color/#color-gray
http://paperjs.org/reference/color/#color-object
http://paperjs.org/reference/color/#color-gradient-origin-destination

‘ Color - RCB

~

output

oct.fillColor = new Color(®, .5, .8, .3)

circle.fillColor = new Color(.6, .8, .8,

.6);




‘ Color - RCB and Hex
\

output

oct.fillColor = new Color(®, .5, .8, .3)
circle.fillColor = new Color(.6, .8, .8, .6);

rectangle.fillColor = '#498dfc’;




‘ Color - RCB and Hex

~

output

oct.fillColor = new Color(e®, .5, .8, .3)
circle.fillColor = new Color(.6, .8, .8, .6);

A

rectangle.fillColor = '#498dfc’;

myTriangle.fillColor = 'red’;



output

var circle = new Path.Circle(
new Point(90, 90), 60);
circle.fillColor = new Color(.6, 0, .8, 1);




output

var circle = new Path.Circle(
new Point(90, 90), 60);
circle.fillColor = new Color(.6, 0, .8, 1);

circle.fillColor.hue += 60;




output

var circle = new Path.Circle(

new Point(90, 90), 60);
circle.fillColor = new Color(.6, 0, .8, 1);

circle.fillColor.hue += 60;

circle.fillColor.saturation = .5;




output

var circle = new Path.Circle(

new Point(90, 90), 60);
circle.fillColor = new Color(.6, 0, .8, 1);
circle.fillColor.hue += 60;

circle.fillColor.saturation = .5;

circle.fillColor.brightness += .4;




D ‘ Handlers and Events 0

function onMouseDown(event) {
/] ...
}

Use handlers to make drawings

function onMouseDrag(event) { interactive!
/] ...
} Handlers receive an Event
object. Events hold information
function onMouseUp(event) { about the position and direction
© /... of the action.

}

function onMouseMove(event) {
/] ...
}



~

- 'mousedown’, ‘mouseup’, ‘mousemove’, or ‘mousedrag’
- position of mouse when the event was fired.
- position of mouse when the previous event was fired
- position of mouse when the mouse button was last clicked
- midpoint between |astPoint and point.

- difference between the current and last position of the mouse when
the event was fired

- the item at the position of the mouse (if any).

- the number of time the event was called



http://paperjs.org/reference/toolevent/#type
http://paperjs.org/reference/toolevent/#point
http://paperjs.org/reference/toolevent/#lastpoint
http://paperjs.org/reference/toolevent/#downpoint
http://paperjs.org/reference/toolevent/#middlepoint
http://paperjs.org/reference/toolevent#lastpoint
http://paperjs.org/reference/toolevent#point
http://paperjs.org/reference/toolevent/#delta
http://paperjs.org/reference/toolevent/#delta

// binding an event to an element
var myPath = new Path();
myPath.strokeColor = 'orange';

myCircle.onMouseDrag = function(event) {
this.position = event.point;

// binding an event to whole canvas
var myPath = new Path();
myPath.strokeColor = 'orange';

function onMouseDrag(event) {
myCircle.position = event.point;

}



Each paper.js project has a list of layers: project.layers

Every new project starts out with one layer, which you can access using
project.activelayer. All new items are automatically added to this layer, as
elements of its children array.

var pathl
var path2

new Path.Rectangle(view.center, new Size(50,50));
new Path.Circle(view.center, new Size(100,100));

project.activelayer.children[@].fillColor = 'red';
project.activelLayer.children[1].strokeColor = 'green';

~



http://paperjs.org/reference/project#layers
http://paperjs.org/reference/project#activelayer

( Projeet Hierarehy

~

You can also access children items from the children array by name:

pathl = new Path.Rectangle(view.center, new Size(50,50));
pathl. = "my favorite square";

project.activelLayer.children[ 'my favorite square'].fillColor = "blue";




Create new layers with the Layer LAYERS | 7=
class. When you create a new layer, it & ||v []tayer2 S
becomes the new @ || [seconcran O
project.activelLayer (if you want to = ||V | taver o)
avoid this, use the Group class e | @) firstPatr o
instead) , e

2lavers [ @ (%@l [ al | @




var pathl = new Path.Circle(new Point(80, 50), 35); i\\
pathl.fillColor = "blue”

var secondLayer = new Layer();
var path2 = new Path.Circle(new Point(150, 50), 35);
var path3 = new Path.Circle(new Point(220, 50), 35);

secondLayer.fillColor = 'green’;




‘ Projecet Hicrarchy - gcroups examples

~

When using groups, you must
explicitly add items to the
group's list of children. Groups
do not affect what the
project.activelayer is group.addChild(pathl);

group.addChild(path2);

var group = new Group();

group.strokeColor = "black’;




EXERCISE: sketch.paperjs.org

0

Task 1: Paintbrush Task 2: Color Changing Task 3: Paint "worm"
Start with creating a circle on Paintbrush

screen (ignore event handlers Use project hierarchy.
at first). Use event.middlePoint. Use the hsb Color constructor.

Task 4: make something cooler and show the class!


https://docs.google.com/file/d/1nURj16kA__wNextezXLRbcfRuCwIkDof/preview
https://docs.google.com/file/d/1kZ44nwHTyDOjH0YikZAbtPIwE6wReGaB/preview
https://docs.google.com/file/d/1-3gma31qC0uJaWqz0sgbIs3CusY_RLJ7/preview

