Drawing Using HTMLS Canvas

* (Go to http://o.oo0li.ca/canvasjsbin

* Presentation copy http:/




Overview

 Main Topics

- Lines _—"

- Shapes

- Images B¢

e Optional

- Curves /“

— Bezier curves Sl

- Text




Computer screens = dots
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Change colors of the dots to make pictures
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Change colors of the dots to make pictures
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Dots = pixels

7
e

8 megapixels

3800 x 480

720p HD



Where is the dot?
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Where is the dot?
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Where is the dot?
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Where is the dot?
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Where is the dot?
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Where is the dot?
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Where is the dot?
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Where is the dot?
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Let's Start Programming: jsbin

http://0.o0li.ca/canvasjsbin
HJS Bin Addlibrary Share HTML CSS Javc—gScript Console  Output

HTML v JavaScript v Output

<!DOCTYPE Run with JS
html> Auto-runJS . A
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<sScript>
canvas =
document.getE
lementById('c
anvas');
CcC =
canvas.getCon

L

16



http://0.o0li.ca/canvasjsbin
¥ JsBin Addlibrary Share HTML CSS Jav%Script Console  Output

HTML v JavaScript v Output
<!DOCTYPE | Run with JS
html>

<canvas
“f’:"caﬂ\’as:f <IDOCTYPE html>
width="500 <canvas id="canvas" width="500" height="500"></canvas>

height="500"> <script>

</canvas> canvas = document.getElementByld(‘canvas’);
<script> c = canvas.getContext('2d");

function wait(fn) {window.setTimeout(fn, 250); }

canvas = _
</script>

document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

L/



Let's Draw Something

http://0.o0li.ca/canvasjsbin

HJS Bin Addlibrary Share HTML CSS Jav%Script Console  Output

HTML v JavaScript v Output

<1DOCTYPE Run with JS
ey c.moveTo(20,90) Nforan 1S .

<canvas c.lineTo(90,90)

id="canvas"
width="500" c.stroke();
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

C =
canvas.getCon

~

a0 ‘Do




Let's Draw Something

http://0.o0li.ca/canvasjsbin

EJS Bin Addlibrary Share HTML CSS Jav%Script Console  Output

HTML v JavaScript v Output
a B HE B B EEEERERER

l [ ] R ith JS |
<!DOCTYPE lc.moveTo(2@,9@); - Run wi |

html> i ] B Auto-runJsS. A
<canvas c.lineTo(90,90); m
id="canvas" ] . n
height="500"> @ g g EEEEEEEE NN
</canvas>
<script>
canvas =

document.getE
lementById('c
anvas');

C =
canvas.getCon



Let's Draw Something

http://0.o0li.ca/canvasjsbin

EJS Bin Addlibrary Share HTML CSS Jav%Script Console  Output

HTML v JavaScript v Output
a B HE B B EEEERERER | :
|| - Run with JS

<!DOCTYPE .
ey mc.moveTo(20,90); B s Js . A

<canvas ®c.1lineTo(90,90); =
d="canvas! [l .
width="500" g C.Stroke() ; .

height="500"> @ P o EEEEEEEEN B
</canvas>

<script>
canvas —

Checking for Errors

T »

| F12

cmddft - option—~alt - C

~

/




What's Going On?

/c.moveTo(20,90);
c.lineTo (90,90);

c.stroke () ;




Canvas

/c.moveTo(20,90); A
c.lineTo (90,90);

c.stroke () ; /\}%




Move Pen

/c.moveTo(20,90);
c.lineTo (90,90);

c.stroke(); |7

\

\ ﬁ




Tell Computer Where You Want a

Line

c.lineTo (90, 90)

¢ moveTo (20,90) ;

~

c.stroke () ;

90




Tell Computer to Draw the Line

/c.moveTo(20,90);
c.lineTo (90,90);

~

c.stroke () ;




Tell Computer to Draw the Line

/c.moveTo(20,90);
c.lineTo (90,90);

~

c.stroke () ;




Tell Computer to Draw the Line

/c.moveTo(20,90); A
c.lineTo (90,90);

c.stroke () ; t%¢ﬂ




Make Your Own Picture

B Js Bin  Add library

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<sScript>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

Share HTML CSS

JavaScript v

Q

Qo0 aQn0 oa0o0a0aan

.moveTo (20, 90) ;
.1lineTo (90,90) ;
.1lineTo (90,140) ;
.1lineTo (20,140) ;
.1lineTo (20,90) ;
.lineTo (55, 60) ;
.1lineTo (90,90) ;

.moveTo (45,140) ;
.1lineTo (45,115) ;
.lineTo (65,115) ;
.lineTo (65,140) ;
.stroke () ;

Jav%Scht

Console  Output

Output

| Run with JS
Auto-runJS . A
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Make Your Own Picture

B JsBin Addlibrary  Share

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas') ;

CcC =
canvas.getCon

L

HTML Jav%Script

JavaScript v

Console  Output

Output

- Runwith JS
Auto-runJS . A

29



Make Your Own Picture

B JsBin Addlibrary  Share

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

HTML Jav%Script

JavaScript v
c.moveTo (20,90) ;

Console  Output

Output

| Run with JS |
Auto-runJS . A
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Make Your Own Picture

¥ JsBin Addlibrary Share HTML CSS Jav%Script Console  Output

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

JavaScript v Output
c.moveTo (20, 90) ; Run with JS
c.lineTo (90,90) ; Auto-runJS . A
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Make Your Own Picture

B JsBin Addlibrary Share HTML CSS

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

JavaScript v

c.moveTo (20,90) ;
c.lineTo (90,90) ;
c.lineTo(90,140) ;

Jav%Scht

Console

Output
| Run with JS |
Auto-run JS -

Output

b,

32



Make Your Own Picture

¥ JsBin Addlibrary Share HTML CSS Javc—gScript Console  Output

HTML v JavaScript v Output

<!DOCTYPE c.moveTo (20, 90) ; ~ Run with JS

html> c.lineTo (90 / 90) ’ Auto-runJs . A

<canvas c.lineTo (90,140) ;

1d="canvas" c.lineTo (20,140);

width="500"

height="500"> | E

</canvas> E

<script> | i
canvas =

document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L
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Make Your Own Picture

B Js Bin  Add library

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

Share HTML CSS

JavaScript v

C

QaQaaQa

.moveTo (20, 90) ;
.1ineTo (90, 90) ;
.1ineTo (90,140) ;
.1ineTo (20,140) ;
.1ineTo (20,90) ;

Jav%Scht

Console  Output
Output

- Run with JS |

Auto-runJS .« A
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Make Your Own Picture

B Js Bin  Add library

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

Share HTML CSS Javc—gScript Console  Output

JavaScript v Output
c.moveTo (20, 90) ; Run with JS
c.lineTo (90,90) ; Auto-runJS . A
c.lineTo (90,140) ;

c.lineTo(20,140); P
c.lineTo (20,90) ; AN

C

¢
.lineTo (55, 60) ; :
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Make Your Own Picture

B Js Bin  Add library

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

Share HTML CSS Javc—gScript Console  Output

JavaScript v Output
c.moveTo (20, 90) ; Run with JS
c.lineTo (90,90) ; Auto-runJS . A
c.lineTo (90,140);

c.lineTo(20,140); R
c.lineTo (20,90) ; o 2
c.lineTo (55, 60) ; : :
c.lineTo (90, 90) ; : j
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Make Your Own Picture

B Js Bin  Add library

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

Share HTML CSS Jav%Script Console  Output

JavaScript v Output
c.moveTo (20, 90) ; Run with JS
c.lineTo (90,90) ; Auto-runJS . A
c.lineTo (90,140);

c.lineTo(20,140); R
c.lineTo (20,90) ; o 2
c.lineTo (55, 60) ; : :
c.lineTo (90, 90) ; : . j

Q

.moveTo (45,140) ;

3/



Make Your Own Picture

B Js Bin  Add library

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

Share HTML CSS Jav%Script Console  Output

JavaScript v Output

C

naQaaQaoanan

QQ

.1ineTo (90, 90) ;

.moveTo (20, 90) ; Run with JS
.1ineTo (90,90); Auto-runJS . A
.1ineTo (90,140) ;

.1lineTo (20,140) ; RN
.1lineTo (20, 90) ; o o
.lineTo (55, 60) ; :

.moveTo (45,140) ;
.1lineTo (45,115) ;
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Make Your Own Picture

B Js Bin  Add library

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

Share HTML CSS Jav%Script Console  Output

JavaScript v Output

C

naQaaQaoanan

QQ

.1ineTo (90, 90) ;

.moveTo (20, 90) ; Run with JS
.1ineTo (90,90) ; Auto-runJS . A
.1ineTo (90,140) ;

.1lineTo (20,140) ; RN
.1lineTo (20, 90) ; o o
.1ineTo (55, 60) ; :

.moveTo (45,140) ;
.1lineTo (45,115) ;
.lineTo (65,115) ;
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Make Your Own Picture

B Js Bin  Add library

HTML v

<!DOCTYPE
html>
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L

JavaScript v Output
c.moveTo (20, 90) ; Run with JS
c.lineTo(90,90) ; Auto-run JS «
c.lineTo (90,140);

c.lineTo (20,140) ; A
c.lineTo (20,90) ; o 2
c.lineTo (55, 60) ; : :
c.lineTo (90, 90) ; o

naQaa

Share HTML CSS Jav%Script Console  Output

.moveTo (45,140) ;
.1lineTo (45,115) ;
.1lineTo (65,115) ;
.1ineTo (65,140) ;
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Make Your Own Picture

¥ JsBin Addlibrary Share HTML CSS Jav%Script Console  Output
HTML v JavaScript v Output
<!DOCTYPE c.moveTo (20, 90) ; Run with JS
htm-l.> C. lineTO (90 / 90) M Auto-run JS - P
fcmnms c.lineTo (90,140) ;
ln= canyas c.lineTo (20,140);
e, | ©-lineTo(20,90) ;
</C§nvas> c.lineTo (55,60) ;
<script> c.lineTo (90,90) ;

canvas =
document.getE c.m<_>veTo (45,140) ;
lementById('c c.lineTo(45,115);
anvas'); c.lineTo(65,115) ;

C = c.lineTo (65,140) ;

c.stroke() ;

canvas.getCon

L
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Drawing a Line

c.moveTo (20, 90) ;
c.lineTo (90,90) ;
c.stroke () ;

-

Checking for Errors

! F12
ctrl - shifts J

cmddf - option—~alt - C

J
~

ldeas
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Curves
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Curves
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Curves
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Curves

46




Which Curve?

47




Which Curve?

48




Which Curve?
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Curves
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Curves
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Curves
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Curves
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Curves

54




Curves
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Curves
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Curves
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Curves
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//c.moveTo(20,20);
c.quadraticCurveTo (90,20,100,90) ;
c.stroke () ;

(20,20) (90,20)

(100,90)

59




/fc.moveTo(20,20);
c.quadraticCurveTo (90,20,100,90) ;
c.stroke () ;

(20,20) (90,20)

@ (100,90)
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//c.moveTo(20,20);

c.quadrati
c.stroke ()

(20,20)

urveTo (90,20,100,90) ;

(90,20)

@(100,90)
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//c.moveTo(20,20);

c.quadrati
c.stroke ()

(20,20)

urveTo (90,

;

20,100,90) ;

(90,20)

@ (100,90)
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//c.moveTo(20,20);

c.quadrati
c.stroke ()

(20,20)

urveTo (90,20,100,90) ;

;

(90,20)

@(100,90)
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//c.moveTo(20,20);
c.quadratigCurveTo (90,20,100,90) ;

c.stroke () t
(20,20) (90,20)
6 - 2

\
\
\
\

@(100,90)
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//c.moveTo(ZO,ZO);
urveTo (90,20,100,90) ;

;

(90,20)

c.quadrati
c.stroke ()

(20,20)

@(100,90)
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//c.moveTo(20,20);
c.quadrati urveTo(90 20,100,90) ;

c.stroke ()

(20,20)

(90 20)

(100,90)
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Drawing a Curve

c.moveTo (20,20) ;

c.quadraticCurveTo (90,20,100,90) ;

c.stroke () ;

\

J

J

(, cmddt - option—~alt - Cj




Colored Lines

i



Review

-

c.moveTo(20,90);\
c.lineTo (90,90);

c.stroke () ;

A3




Review

-

c.moveTo(20,90);\
c.lineTo (90,90);

c.stroke () ;

A3




Review

-

c.moveTo(20,90);\
c.lineTo (90,90);

c.stroke () ;




Review

-

c.moveTo(ZO,QO);\
c.lineTo (90,90);
c.stroke () ;




Colored Lines

c.moveTo (20, 90) ; X
c.lineTo (90,90);
c.strokeStyle = 'red';
c.stroke () ;

Y




Colored Lines

c.moveTo (20, 90) ; X
c.lineTo (90,90);
c.strokeStyle = 'red';
c.stroke () ;

Y




Colors

brown purple

[c.moveTo(ZO,QO); X
c.lineTo (90,90);
c.strokeStyle = 'red’;
c.stroke () ;

\_ J
black green red pink
blue wWinite



Drawing Two Lines

~




Drawing Two Lines

/rc.moveTo(S,S);
c.lineTo (90,5);
c.strokeStyle='green';
c.stroke() ;

~
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Drawing Two Lines

/rc.moveTo(S,S);
c.lineTo (90,5);
c.strokeStyle='green';

~

c.stroke() ;

c.moveTo (20,20) ;

c.lineTo (90,20);

c.strokeStyle='red';
\\c.stroke();
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Drawing Two Lines

/rc.moveTo(S,S);
c.lineTo (90,5);

c.stroke() ;

c.moveTo (20,20) ;
c.lineTo (90,20);

\\c.stroke();

c.strokeStyle='green';

~

c.strokeStyle='red';
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Different Lines, Different Colors

Q0

QQ QA0

.moveTo (5,5) ; A
.1lineTo (90,5) ;
.strokeStyle='green';

.stroke () ;

.beginPath () ;
.moveTo (20, 20) ;
.1ineTo (90, 20) ;
.strokeStyle='red';
.stroke () ;

80




4 N
Colored Lines black
c.beginPath () ; blue
c.moveTo (20,20) ; brown
c.lineTo (90,20); green
c.lineTo (90,90);
c.strokeStyle='red'; [
c.stroke() ; purpie
N | red
/ Ideas | e
N pink
1l AC N\
\_ /L

5 F12 ‘. @ ctrl - shifto J
)

W

e “ cmdd? - option~alt - C
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Crazy Curves
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Crazy Curves
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Crazy Curves

84




Crazy Curves
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Crazy Curves




4 Point Bezier Curve

* |Invented by French mathematicians/engineers
around 1960

e Adobe used them in computer graphics in the
1980s
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4 Point Bezier Curve

* |Invented by French mathematicians/engineers
around 1960

e Adobe used them in computer graphics in the
1980s

88




4 Point Bezier Curve

* |Invented by French mathematicians/engineers
around 1960

e Adobe used them in computer graphics in the
1980s
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4 Point Bezier Curve

* |Invented by French mathematicians/engineers
around 1960

e Adobe used them in computer graphics in the
1980s
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4 Point Bezier Curve

* |Invented by French mathematicians/engineers
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e Adobe used them in computer graphics in the
1980s
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4 Point Bezier Curve

* |Invented by French mathematicians/engineers
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e Adobe used them in computer graphics in the
1980s
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4 Point Bezier Curve
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4 Point Bezier Curve
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4 Point Bezier Curve
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4 Point Bezier Curve
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4 Point Bezier Curve
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4 Point Bezier Curve
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4 Point Bezier Curve
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4 Point Bezier Curve
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4 Point Bezier Curve
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4 Point Bezier Curve
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4 Point Bezier Curve
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4 Point Bezier Curve

* |Invented by French mathematicians/engineers
around 1960

e Adobe used them in computer graphics in the
1980s
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4 Point Bezier Curve

* |Invented by French mathematicians/engineers
around 1960

e Adobe used them in computer graphics in the
1980s
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/fc.moveTo(10,90);

c.bezierCurveTo (20,20,90,20,100,90) ;
c.stroke () ;

(20,20) (90,20)

(10,90)® I (ISREEIY)
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//c.moveTo(10,90);

c.bezierCunkeTo (20,20,90,20,100,90) ;
c.stroke () ;

(20,20) (90,20)

(10,90)® I (ISREEIY)
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//c.moveTo(10,90);
c.bezierCunkeTo (20,20,90,20,100,90) ;

c.stroke () ; /

(20,20) (90,20)
o o

(10,90)® I (ISREEIY)
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//c.moveTo(10,90);
c.bezierCunkeTo (20,20,90,20,100,90) ;

c.stroke () ; / ‘

(20,20) (90,20)
o o

(10,90)® I (ISREEIY)
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//c.moveTo(10,90);
c.bezierCunfkeTo (20,20,90,20,100,90) ;

c.stroke () ; / ‘

(20 20)

(10,90)@

(90 20)

@ (100,90)
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//c.moveTo(10,90);
c.bezierCunkeTo (20,20,90,20,100,90) ;

c.stroke () ; / ‘

(20,20) (90,20)
o - - - - - ®
I \
| \
| \
| \

(10,90)@® ® (100,90)
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//c.moveTo(10,90);
c.bezierCunkeTo (20,20,90,20,100,90) ;

c.stroke () ; / ‘

(20,20) (90,20)

) (100,90)
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Bezier Curves
c.beginPath () ;
c.moveTo (10,10) ;
c.bezierCurveTo (10,50,90,50,90,90) ;
c.stroke () ;
.
Ideas
/\<_\ §| oo
v

'\\

—t \.{ @ ctrl - shift J

| cmddt - option—~alt - C




Filled Shapes

B



Drawing Shapes

Q0O 00a0a0

Q

.beginPath () ;
.moveTo (5,5) ;
.1ineTo (90,5) ;

.1ineTo (90, 90) ;
.1lineTo (5,90) ;
.1lineTo (5,5) ;

.stroke () ;
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Drawing Shapes

Q0O 00a0a0

Q

.beginPath () ;
.moveTo (5,5) ;
.1ineTo (90,5) ;

.1ineTo (90, 90) ;
.1lineTo (5, 90) ; ®
.1lineTo (5,5) ;

.stroke () ;
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Drawing Shapes

Q0O 00a0a0n

Q

.beginPath () ;
.moveTo (5,5) ;
.1ineTo (90,5) ;
.1ineTo (90, 90) ;
.1lineTo (5,90) ;
.1lineTo (5,5) ;

.stroke () ;
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Drawing Shapes

Q0O 00a0a0n

Q

.beginPath () ;
.moveTo (5,5) ;
.1ineTo (90,5) ;
.1ineTo (90, 90) ;
.1lineTo (5,90) ;
.1lineTo (5,5) ;

.stroke () ;

---J
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Drawing Shapes

Q0O 00a0a0n

Q

.beginPath () ;
.moveTo (5,5) ;
.1ineTo (90,5) ;
.1ineTo (90, 90) ;
.1lineTo (5,90) ;
.1lineTo (5,5) ;

.stroke () ;

119




Drawing Shapes

Q0O 00a0a0n

Q

.beginPath () ;
.moveTo (5,5) ;
.1ineTo (90,5) ;
.1ineTo (90, 90) ;
.1ineTo (5,90) ;
.1lineTo (5,5) ;

.stroke () ;
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Drawing Shapes

Q0Q000a0a0n

Q

.beginPath () ;
.moveTo (5,5) ;
.1ineTo (90,5) ;

.1ineTo (90, 90) ;
.1lineTo (5,90) ;
.1lineTo (5,5) ;

.stroke () ;
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Fills

.beginPath() ;
.moveTo (5,95) ;
.1ineTo (90,5) ;

.1ineTo (90,90) ;
.1lineTo (5,90);  LLLLLL
.1lineTo (5,95) ;

S—S#!UKETT; ________
\_

Q0Q000a0a0n
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Fills

.beginPath() ;
.moveTo (5,5) ;
.1ineTo (90,5) ;

.1ineTo (90,90) ;
.1lineTo (5,90);  LLLLLL
.1lineTo (5,95) ;

S—S#!UKETT; ________
c.£f111();

Q0Q000a0a0n
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Fills

.beginPath () ;
.moveTo (5,5) ;
.1ineTo (90,5) ;

.1ineTo (90, 90) ;
.1lineTo (5,90) ;
.1lineTo (5,5) ;

‘g,sbeukéTT;
\\C.fill();

Q0Q000a0a0n
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Colored Flills

Q0Q000a0a0n

.beginPath () ;
.moveTo (5,5) ;
.1ineTo (90,5) ;

.1ineTo (90, 90) ;
.1lineTo (5,90) ;
.1lineTo (5,5) ;

CFill () ;

125




Colored Flills

Q0Q000a0a0n

Q 0

.beginPath () ;
.moveTo (5,5) ;
.1ineTo (90,5) ;

.1ineTo (90, 90) ;
.1lineTo (5,90) ;
.1lineTo (5,5) ;

.f111Style = 'red';
.£111 () ;
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Colored Flills

Q0Q000a0a0n

Q 0

.beginPath () ;
.moveTo (5,5) ;
.1lineTo (90,5) ;

.1ineTo (90, 90) ;
.1ineTo (5, 90) ;
.lineTo (5,5) ;

.fillStyle = 'red';
CEi11();
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QQO00a0na0n

s

Filled Shapes

.beginPath() ;

.moveTo (20, 20) ;
.1lineTo (90, 20) ;
.1lineTo (90, 90) ;

.fillStyle='red';
C£i11 () ;

black
blue
brown
green

purple
red

.

Ideas

Y| white

pink
gray

(LY | ctrl - shifto

~54) cmd3g - option~alt - C
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Text

Will you go to the
dance with me?
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Writing Things

c.fillText ('Hello', 20, 100);

Hello
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Writing Things

c.fillText ('Hello', 20, 100);

Hello
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Writing Things

c.fillText ('Hello', 20, 100);

Hello

132




Writing Things

c.fillText ('Hello', 20, 100);

Hello
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Writing Things

c.font = '20px’';
c.fillText ('Hello', 20, 100);

Hello
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Writing Things

c.font = '20px';
c.fillText ('Hello', 20, 100);

Hello
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c.font =

Writing Things

'20px"';

c.fillText ('Hello', 20, 100);

Hello
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c.font =

Writing Things

'20px serif';

c.fillText ('Hello', 20, 100);

Hello
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c.font =

Writing Things

'20px serif';

c.fillText ('Hello', 20, 100);

Hello

138




c.fillStyle="'blue';

Text

Hello

c.font = '20px sans-serif’';
c.fillText ('Hello', 20, 100);

\_ J
4 )
Ideas

Red Moon
. /

( - F12

(. <) cmddt - option~alt - Cj




Drawing is Hard

140



Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;

\‘});
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Images

/

a = new Image() \\
a.src = 'http://o.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage (a,100,50) ;

\\});
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Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;
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Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;

\\});
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Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage (a,100,50) ;

\\});
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Images

/ra = new Image(); \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage (a,100,50) ;

\\});
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Images

/ra = new Image(); \\

a.src = 'http://o.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage (a,100,50) ;

\\});
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Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage (a,100,50) ;

\\});
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Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;

\\});
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Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;

\\});
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Changing Images

/ra = new Image() ; \\

a.src = 'http://o0.00li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;

\‘});
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Changing Images

/ra = new Image() ;
a.src = ' :

wait (function () {

c.drawImage(a,100,50) ;

\‘});

-JPg "/
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Changing Images

a.SsSrcC

\‘});

/ra = new Image() ;

c.drawImage(a,100,50) ;

! Bt p il S DO |

wait (function () {

http://o0.o00li.ca/ele.png \\
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Changing Images

/,a = new Image(); ‘\
a.src = 'http://o.oo0li.ca/ele.png’;

wait (function () {

c.drawImage(a,100,50) ;

\\});
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Placing Images

/,a = new Image(); ‘\
a.src = 'http://o0.00li.ca/ele.png’';

wait (function () {

c.drawImage(a,100,50) ;

\\});
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Placing Images

/,a = new Image(); ‘\
a.src = 'http://o0.00li.ca/ele.png’';

wait (function () {

c.drawImage(a,100,50) ;

\\});
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Placing Images

a.SsSrcC

\\});

wait (function () {

c.drawImage(a,100,50) ;

/,a = new Image();

'http://0.00li.ca/ele.png’;
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Placing Images

a.SsSrcC

\\});

wait (function () {

c.drawImage(a,100,50) ;

/,a = new Image();

'http://0.00li.ca/ele.png’;
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Placing Images

a.SsSrcC

\\});

wait (function () {

c.drawImage(a,100,90) ;

/,a = new Image();

'http://0.00li.ca/ele.png’;
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Placing Images

/,a = new Image(); ‘\
a.src = 'http://o0.00li.ca/ele.png’';

wait (function () {

c.drawImage(a,100,90) ;

\\});
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Two Images

a.SsSrcC

\\});

c.drawImage(a,100,90) ;

/,a = new Image();

'http://0.00li.ca/ele.png’;

wait (function () {
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Two Images

a.SsSrcC

\\});

c.drawImage(a,100,90) ;

/,a = new Image() ;

'http://0.00li.ca/ele.png’;

wait (function () {
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Two Images

/,a = new Image(); \\
a.src = 'http://o0.00li.ca/ele.png’';

b = new Image();

b.src = 'http://o0.00li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,90) ;

\\});
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Two Images

/,a = new Image();

a.src = 'http://o0.00li.ca/ele.png’';
b = new Image();

b.src = 'http://o0.00li.ca/mona.jpg’;

wait (function () {

c.drawImage(a,100,90) ;

\\});
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Two Images

/,a = new Image();

a.src = 'http://o0.00li.ca/ele.png’';
b = new Image();

b.src = 'http://o0.00li.ca/mona.jpg’;

wait (function () {

c.drawImage (a,100,90) ;
c.drawImage (b,10,10) ;

\\});
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Two Images

/,a = new Image();

a.src = 'http://o0.00li.ca/ele.png’';
b = new Image();

b.src = 'http://o0.00li.ca/mona.jpg’;

wait (function () {

c.drawImage (a,100,90) ;
c.drawImage (b,10,10) ;

\\});
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Click on Run If It Gets Stuck

¥ JsBin Addlibrary Share HTML CSS Javc—gScript Console  Output
HTML v JavaScript v Output
<!DOCTYPE a = new Image(); Run with JS
a.src = 'http://o.00li.ca/mona.jpg’'; :

html> Auto-run by
<canvas wait (function () {
id="canvas"
width="500" c.drawImage (a,100,50);
height="500"> }) ;
</canvas>
<script>

canvas =

document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L
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-

~
Images

a = new Image() ;
a.src = 'http://o0.00li.ca/mona.jpg’;

wait (function() {

c.drawImage (a,100,50);
Program

});

r ™
http://o0.00li.ca/

——
e ——
L

stone.png

brick.png

grass.png

http //o.oo0li.ca/

ele.png person.png

b

dog.png

car_top.png

leaves.png
J

\ g

\] F12 ctrl - shift\ J

cmddf - option~alt-C |




 Find an image
* Right-click (ctrl-click)

« Copy

- Copy Image URL

- Copy Image Location

- Copy Image Address L

- Properties...Address =
» Paste it

Where to Get Images

WIKIPEDIA
The Free Encyclopedia

Ilain page

Contents

Featured content
Current events
Randem article
Donate to Wikipedia

~ Interaction
Help
About Wikipedia
Community portal
Recent changes
Contact Wikipedia

-

Tooloox

-

Printtexport

¥ Languages

Al
Aragonés
Armaneashce

Aymar aru
Azsrbaycanca
THAT
Bén-Ln- ¢l

Ealonrcs

Create account & Login

Article | Talk Read  View source View history Q

Art .

Fraom Wikipedia, the free encyclopedia

This article is about the general concept of art. For pecple named Ar, see Arthur. For
other uses, see Art (disar

guation).

Art is a diverse range of human
activities and the products of those
activities; this article focuses
primarily on the visual arts, which
includes the creation of images or
objects in fields including painting.
sculpture, printmaking,
photography, and other visual
media. Architecture is often
included as one of the visual arts;
however, like the decorative arts, it
involves the creation of objects
where the practical considerations
of use are essential—in a way that
they are usually not for a painting,
for example. Music, theatre, film
dance. and other performing arts, as
well as literature, and other media
such as interactive media are
included in a broader definition of art
or the arts ' Until the 17th century.
art referred to any skill or mastery and was not differentiated from crafts or sciences, but in
maodern usage the fine arts, where aesthetic considerations are paramount, are distinguished
from acquired skills in general, and the decorative or applied arts

i 473 s F Y 8 /
Clockwise from upper left: a self-portrait from Vincent vand-
Goegh, an African Chokwe statue, detail from the Sirth of

Venus by Sandro Betticell and a Japanese Shisa lion

Art has been characterized in terms of mimesis, expression, communication of emotion, or
other values. During the Romantic period, art came to be seen as "a special faculty of the
human mind to be classified with religion and science” 12 Though the definition of what

e Or upload your own images!
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(" N\ I
a = new Image() ;

a.src = 'http://o0.00li.ca/mona.jpg’; * Find an image
 Right-click (ctrl-click)
wait (function () { . Copy

* Copy Image URL

c.drawImage (a,100,50) ; « Copy Image Location

}); « Copy Image Address
N Y e Properties...Address
« Paste it

http://o0.00li.ca/ele.png
http://0.00li.ca/dog.png
http://0.00li.ca/person.png
http://o.o00li.ca/car_ top.png
http://0.00li.ca/mona. jpg
http://o0.00li.ca/tree.png
http://0.00li.ca/leaves.png
http://0.00li.ca/stone.png
http://o0.00li.ca/brick.png
http://0.00li.ca/grass.png

\- J
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Animation Using HTMLS Canvas

* (Go to http://o.oo0li.ca/canvasjsbin

* Presentation copy http:/

171




Overview

 Main Topics
- Images

1

— Basic Animation

§—

- Keyboard Control

¥

e Optional
— Affine Transforms
ﬁ’

I'1 -

— Advanced Animation

%1

172



http://0.o0li.ca/canvasjsbin
¥ JsBin Addlibrary Share HTML CSS Jav%Script Console  Output

HTML v JavaScript v Output

<!DOCTYPE - Run with JS
html> Auto-run JS . A
<canvas
id="canvas"
width="500"
height="500">
</canvas>
<sScript>
canvas =
document.getE
lementById('c
anvas');
CcC =
canvas.getCon

L
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jsbin

http://o.ooli.ca/canvasjsbin

¥ JsBin Addlibrary Share HTML CSS Jav%Script Console  Output

HTML v

<!DOCTYP
html>
<canva
id="cghvas"
width&"500"
height="500">
</canvas>
<script>

canvas =
document.getE
lementById('c
anvas');

CcC =
canvas.getCon

[ S B L N

<IDOCTYPE html>
<canvas id="canvas" width="500" height="500"></canvas>
<script>
canvas = document.getElementByld('canvas');
¢ = canvas.getContext('2d");
c.clear = function() {this.clearRect(0,0,500,500);};
function wait(fn) {window.setTimeout(fn, 250); }
function repeat(fn) {
if (window.requestAnimationFrame) {
var advance = function() {fn(); requestAnimationFrame(advance);};
requestAnimationFrame(advance);
} else window.setInterval(fn, 50);

var dx = 0, dy = 0, mousex = 0, mousey=0, mouseclicks = 0;

document.onkeydown = function(e) {
var key = e.keyCode;
if (key == 37) dx=-1; else if (key == 38) dy=-1; else if (key == 39) dx=1; else if (key == 40) dy=1; else return true;
return false;

2

document.onkeyup = function(e) {
var key = e.keyCode; if (key == 37 || key == 39) dx=0; else if (key == 38 || key == 40) dy=0;else return true;
return false;

%

canvas.onmousemove = function(e) {
var rect = canvas.getBoundingClientRect(); mousex = e.clientX - rect.left; mousey = e.clientY - rect.top;

2

canvas.onmousedown = function(e) {mouseclicks++;};

</script>




Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;

\‘});
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Images

/

a = new Image() \\
a.src = 'http://o.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage (a,100,50) ;

\\});
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Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;
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Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;

\\});

178



Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage (a,100,50) ;

\\});
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Images

/ra = new Image(); \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage (a,100,50) ;

\\});
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Images

/ra = new Image(); \\

a.src = 'http://o.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage (a,100,50) ;

\\});
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Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage (a,100,50) ;

\\});
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Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;

\\});
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Images

/ra = new Image() \\

a.src = 'http://o0.o0o0li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;

\\});
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Changing Images

/ra = new Image() ; \\

a.src = 'http://o0.00li.ca/mona.jpg’';

wait (function () {

c.drawImage(a,100,50) ;

\‘});
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Changing Images

/ra = new Image() ;
a.src = ' :

wait (function () {

c.drawImage(a,100,50) ;

\‘});

-JPg "/
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Changing Images

a.SsSrcC

\‘});

/ra = new Image() ;

c.drawImage(a,100,50) ;

! Bt p il S DO |

wait (function () {

http://o0.o00li.ca/ele.png \\
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Changing Images

/,a = new Image(); ‘\
a.src = 'http://o.oo0li.ca/ele.png’;

wait (function () {

c.drawImage(a,100,50) ;

\\});

188



 Find an image
* Right-click (ctrl-click)

« Copy

- Copy Image URL

- Copy Image Location

- Copy Image Address L

- Properties...Address =
» Paste it

Where to Get Images

WIKIPEDIA
The Free Encyclopedia

Ilain page

Contents

Featured content
Current events
Randem article
Donate to Wikipedia

~ Interaction
Help
About Wikipedia
Community portal
Recent changes
Contact Wikipedia

-

Tooloox

-

Printtexport

¥ Languages

Al
Aragonés
Armaneashce

Aymar aru
Azsrbaycanca
THAT
Bén-Ln- ¢l

Ealonrcs

Create account & Login

Article | Talk Read  View source View history Q

Art .

Fraom Wikipedia, the free encyclopedia

This article is about the general concept of art. For pecple named Ar, see Arthur. For
other uses, see Art (disar

guation).

Art is a diverse range of human
activities and the products of those
activities; this article focuses
primarily on the visual arts, which
includes the creation of images or
objects in fields including painting.
sculpture, printmaking,
photography, and other visual
media. Architecture is often
included as one of the visual arts;
however, like the decorative arts, it
involves the creation of objects
where the practical considerations
of use are essential—in a way that
they are usually not for a painting,
for example. Music, theatre, film
dance. and other performing arts, as
well as literature, and other media
such as interactive media are
included in a broader definition of art
or the arts ' Until the 17th century.
art referred to any skill or mastery and was not differentiated from crafts or sciences, but in
maodern usage the fine arts, where aesthetic considerations are paramount, are distinguished
from acquired skills in general, and the decorative or applied arts

i 473 s F Y 8 /
Clockwise from upper left: a self-portrait from Vincent vand-
Goegh, an African Chokwe statue, detail from the Sirth of

Venus by Sandro Betticell and a Japanese Shisa lion

Art has been characterized in terms of mimesis, expression, communication of emotion, or
other values. During the Romantic period, art came to be seen as "a special faculty of the
human mind to be classified with religion and science” 12 Though the definition of what

e Or upload your own images!

189




(" N\ I
a = new Image() ;

a.src = 'http://o0.00li.ca/mona.jpg’; * Find an image
 Right-click (ctrl-click)
wait (function () { . Copy

* Copy Image URL

c.drawImage (a,100,50) ; « Copy Image Location

}); « Copy Image Address
N Y e Properties...Address
« Paste it

http://o0.00li.ca/ele.png
http://0.00li.ca/dog.png
http://0.00li.ca/person.png
http://o.o00li.ca/car_ top.png
http://0.00li.ca/mona. jpg
http://o0.00li.ca/tree.png
http://0.00li.ca/leaves.png
http://0.00li.ca/stone.png
http://o0.00li.ca/brick.png
http://0.00li.ca/grass.png
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Affine Transformations

 What are they?

- Graphics effects for distorting images

— Mostly useful for 3d animation
* Due to useful mathematical properties

191




a =—

Affine Transformation Example

new Image() ;

a.src = 'http://o0.00li.ca/mona.jpqg’;

wait (function () {

c.drawImage(a,10,10) ;

}) s
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Affine Transformation Example

a = new Image();
a.src = 'http://o0.00li.ca/mona.jpqg’;

wait (function () {

c.scale (3, 1);
c.drawImage(a,10,10) ;

}) s
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Four Distortions

scale

translate

rotate

shear (not available in canvas)
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Scale

a = new Image();

a.srcC

'http://0.00li.ca/mona.jpg’';

wait (function () {

c.scale(1l, 1);
c.drawImage(a,10,10) ;

}) s
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Scale

a = new Image();

a.srcC

'http://0.00li.ca/mona.jpg’';

wait (function () {

c.scale(l, 2);
c.drawImage(a,10,10) ;

}) s
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Scale

a = new Image();

a.srcC

'http://0.00li.ca/mona.jpg’';

wait (function () {

c.scale(2, 1);
c.drawImage(a,10,10) ;

}) s
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Scale

a = new Image();
a.src = 'http://o0.00li.ca/mona.jpqg’;

wait (function () {

c.scale (3, 1);
c.drawImage(a,10,10) ;

}) s
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Scale

a = new Image();
a.src = 'http://o0.00li.ca/mona.jpqg’;

wait (function () {

c.scale (0.5, 1) ;
c.drawImage(a,10,10) ;

}) s
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Scale

a = new Image();
a.src = 'http://o0.00li.ca/mona.jpqg’;

wait (function () {

c.scale(0.1, 1);
c.drawImage(a,10,10) ;

}) s
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Scale

a = new Image();
a.src = 'http://o0.00li.ca/mona.jpqg’;

wait (function () {

c.scale(-1, 1); = V.
c.drawImage (a,10,10) ; @s.

}) s
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Scale

a = new Image();
a.src = 'http://o0.00li.ca/mona.jpqg’;

wait (function () {

c.scale (-1, 1);
c.drawImage(a,100,10);

}) s
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Translate

a = new Image();
a.src = 'http://o0.00li.ca/mona.jpqg’;

wait (function () {

c.translate (0, 0);
c.drawImage(a,10,10) ;

}) s
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Translate

a = new Image();
a.src = 'http://o0.00li.ca/mona.jpqg’;

wait (function () {

c.translate (300, 0);
c.drawImage(a,10,10) ;

}) s
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Translate

a = new Image();
a.src = 'http://o0.00li.ca/mona.jpqg’;

wait (function () {

c.translate (300, 50);
c.drawImage(a,10,10) ;

}) s
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Rotate

a = new Image() ;
a.src = 'http://o.o00li.ca/mona.jpg’;

wait (function () {

c.rotate (30 * Math.PI / 180);
c.drawImage(a,10,10);

}) s
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Combining Affine Transforms

.translate (100, O0);
.scale(1l, 2);

.rotate (20 * Math.PI / 180);
.translate (-5, 0);
.drawImage(a,10,10) ;

QQaQaa

e More than one transformation?
- What happens?
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Combining Affine Transforms

.translate (100, O0);
.scale(1l, 2);

.rotate (20 * Math.PI / 180) ;
.translate (-5, 0);

QQaQaa

.drawImage(a,10,10) ;

* Do the steps backwards!
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0oQ00ana

Combining Affine Transforms

.translate (100, O0);
.scale(1l, 2);
.rotate (20 * Math.PI / 180);
.translate (-5, 0);
.drawImage(a,10,10) ;
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Q00a0a

Combining Affine Transforms

.translate (100, O0);
.scale(1l, 2);
.rotate (20 * Math.PI / 180);
.translate (-5, 0);
.drawImage(a,10,10) ;
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QQ0a0a

.drawImage(a,10,10) ;

Combining Affine Transforms

.translate (100, O0);
.scale(1l, 2);

.rotate (20 * Math.PI / 180) ;
.translate (-5, 0);
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Q Q0 00a

Combining Affine Transforms

.translate (100, O0);
.scale(1l, 2);
.rotate (20 * Math.PI / 180);
.translate (-5, 0);
.drawImage(a,10,10) ;
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Q Q000

Combining Affine Transforms

.translate (100, O0);
.scale(1l, 2);
.rotate (20 * Math.PI / 180);
.translate (-5, 0);
.drawImage(a,10,10) ;
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Overhead Car

a = new Image();

a.src = 'http://o.ooli.ca/car top.png';

wait (function () {

c.drawImage (a,

}) s

0,

0);
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Overhead Car

a = new Image()
a.src = 'http://o.ooli.ca/car top.png';

wait (function () {

c.drawImage(a, 0, 0); \\\\\\‘

Move the car
}); over here,
then rotate it

7
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Overhead Car

a = new Image();
a.src = 'http://o.oo0li.ca/car top.png';

wait (function () {

.translate (200, 200) ;
.rotate (30 * Math.PI / 180) ;
.translate (-37, -19);

.drawImage(a, 0, 0); ~

// Reset
c.setTransform(1,0,0,1,0,0) ;

Cc
Cc
Cc
Cc

});
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a = new Image();

a.src = 'http://o.oo0li.ca/car top.png';

wait (function () {

c.translate (200,

c.rotate (30 * Math.PI / 180) ;

c.translate (-37,

c.drawImage (a,

// Reset

c.setTransform(1,0,0,1,0,0) ;

});

0,

Overhead Car

200) ;

-19);
0);
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0 aQ a0

Overhead Car

.translate (200, 200) ;

.rotate (30 * Math.PI / 180);

.translate (-37, -19);

.drawImage(a, 0, 0); T B
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Q000

Overhead Car

.translate (200, 200) ;
.rotate (30 * Math.PI / 180);
.translate (-37, -19);

.drawImage(a, O, 0);.l.k
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Q Q00

Overhead Car

.translate (200, 200) ;

.rotate (30 * Math.PI / 180);

.translate (-37, -19);

.drawImage (a, O, 0);~;‘
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Q Q0

Overhead Car

.translate (200, 200) ;
.rotate (30 * Math.PI / 180);

.translate (-37, -19);

.drawImage(a, 0, O0);
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Q QA0

Overhead Car

.translate (200, 200) ;
.rotate (30 * Math.PI / 180);
.translate (-37, -19);

.drawImage(a, 0, O0);

Move the car
over here,
then rotate it

7

™~

.
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/gf= new Image() ; N
a.src = 'http://o.ooli.ca/car top.png';

wait (function () {

c.translate (200, 200);
c.rotate (30 * Math.PI / 180) ;
c.translate (-37, -19);
c.scale(l, 1);

c.drawImage(a, 0, 0);

// Reset

c.setTransform(1,0,0,1,0,0);

\});

e Stretch an image
» Mirror or flip an image
« Rotate an image its lower-right point

g Find an image )
 Right-click (ctrl-click)
* Copy
* Copy Image URL
» Copy Image Location
e Copy Image Address
e Properties...Address
» Paste it

http://o0.00li.ca/ ..
ele.png
dog.png
person.png
car_top.png
mona. jpg
tree.png
leaves.png
stone.png
brick.png

grass.png

F-(-\

' F12 '. |

ctrl - shifto J

cmddf - option—~alt - C




Animation: Moving Things

i




Animation: Moving Things

%—>



Images Review

a.SsSrcC

\\});

/ra = new Image()

'http://o0.00li.ca/person.png’;

wait (function () {

~

c.drawImage (a,50,50) ; %
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Images Review

a.SsSrcC

\\});

/ra = new Image()

'http://o0.00li.ca/person.png’;

wait (function () {

~

c.drawImage (a,50,50) ; %
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Images Review

a.SsSrcC

\\});

/ra = new Image()

'http://o0.00li.ca/person.png’;

wait (function () {

~

c.drawImage (a,50,50) ; %
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Animation

/ra = new Image()
a.src = 'http://o.o00li.ca/person.png’;

wait (function () {

~

c.drawImage (a,50,50) ; %

\\});
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Animation

a.SsSrcC

\\});

/ra = new Image()

'http://o0.00li.ca/person.png’;

wert (function () {

~

c.drawImage (a,50,50) ; %
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Animation

/ra = new Image()
a.src = 'http://o.o00li.ca/person.png’;

repeat (function () {

~

c.drawImage (a,50,50) ; %

\\});
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Animation

/ra = new Image()
a.src = 'http://o.o00li.ca/person.png’;

repeat (function () {

~

c.drawImage (a,50,50) ; %

\\});
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Animation: Variables

/ra = new Image()

repeat (function () {

c.drawImage (a,50,50) ;

\\});

a.src = 'http://o.o00li.ca/person.png’;

~

i

233




Animation: Variables

/ra = new Image()

repeat (function () {

c.drawImage(aUEGiSO);

\\});

a.src = 'http://o.o00li.ca/person.png’;

~

i
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Animation: Variables

/ra = new Image()

x = 50;
repeat (function () {

c.drawImage(a, x,50);

\\});

a.src = 'http://o.o00li.ca/person.png’;

~

i
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Animation: Changing Things

/ra = new Image()

x = 50;
repeat (function () {

c.drawImage(a, x,50);
X =x + 1;

\\});

a.src = 'http://o.o00li.ca/person.png’;

~

i
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Animation: Changing Things

/ra = new Image() \\
a.src = 'http://o.o00li.ca/person.png’;

x = 50;

repeat (function() {

c.drawImage(a, x,50);
X =x+ 1;

\\});
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Animation: Changing Things

/ra = new Image()

x = 50;
repeat (function () {

c.clear () ;
c.drawImage(a, x,50);
X =x+ 1;

\\});

a.src = 'http://o.o00li.ca/person.png’;

~

i
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Animation: Changing Things

/ra = new Image() \\

a.src = 'http://o.o00li.ca/person.png’;
x = 50;
repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X =x+ 1;

\\});
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Animation: Changing Things

/ra = new Image()

x = 50;
repeat (function () {

c.clear () ;
c.drawImage(a, x,50);
X =x+ 1;

\\});

a.src = 'http://o.o00li.ca/person.png’;

~

i
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Animation: Changing Things

/ra = new Image() \\

a.src = 'http://o.o00li.ca/person.png’;
x = 50;
repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X =x+ 1;

\\});
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Animation: Changing Things

/ra = new Image() \\

a.src = 'http://o.o00li.ca/person.png’;

repeat (function () {

c.clear () ;
c.drawImage(a, x,50);
X =x+ 1;

x = 50;

\\});
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Animation: Changing Things

/ra = new Image() \\

a.src = 'http://o.o00li.ca/person.png’;
x = 50;
repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X =x+ 1;

\\});
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Animation: Changing Things

/ra = new Image() \\
a.src = 'http://o0.00li.ca/person.png’;

x = 50;

repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X =x+ 1;

i

\\});
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4 N )
a = new Image();  Find an image

a.src = 'http://o.o00li.ca/person.png'; e Right-click (ctrl-click)

x = 50; o Copy

£ .

repeat (function () { . Copy Image URL
c.clear () ; e Copy Image Location
c.drawImage(a, x, 50); o Copy Image Address
x =x + 1; * Properties...Address
- * Paste it
N / http://o0.o00li.ca/ ..
s N ele.png

ldeas Iy

person.png
car_ top.png
mona. jpg
tree.png
leaves.png
stone.png
brick.png
grass.png

Ea%) cmd3t - option~alt-C |,




e So far

Advanced Animation

* More flexibility

— %
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Time

a = new Image()

a.src = 'http://o.o00li.ca/person.png';
x = 50;

y = 50;

repeat (function() {
c.clear();

c.drawImage(a, x, y):
x=x+ 1;

}) s
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Time

a = new Image()

a.src = 'http://o.o00li.ca/person.png';
x = 50;

y = 50;

repeat (function() {
c.clear();

c.drawImage(a, x, y):
x=x+ 1;

}) s
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Time

a = new Image()

a.src = 'http://o.o00li.ca/person.png';
x = 50;

y = 50;

time = 1;

repeat (function () {

C.
C.

X

}) s

clear() ;
drawImage (a, x, V)
=x + 1;
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a = new Image()

a.src = 'http://o.00li.ca/person.png’';
x = 50;

y = 50;

time = 1;

repeat (function ()

c.clear () ;
c.drawImage (a, x,
time = time + 1;
X =x+ 1;

}) s

y);

Time
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What Time Is |It?

repeat (function() ({

c.cl

ear () ;

c.drawImage(a, x, V)

time
x=

}) s

= time + 1;

x + 1;

Move right
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What Time Is |It?

repeat (function() ({

c.clear () ;

c.drawImage(a, x, Vy):

time = time + 1;

if (time > 1 && time < 50) {
X =x+ 1;

}

}) s

—s0
time=50
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What Time Is |It?

repeat (function() ({

c.clear () ;
c.drawImage(a, x, V)
time + 1;

time
if (time > 1 && time < 50) {

X

}

}) s

x + 1;

When time is

move right

between 1 and 50,

7

—s0
time=50
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What Time Is |It?

repeat (function () {

c.clear() ;
c.drawImage (a, x, y);

time = time + 1;
if (time > 1 && time < 50) {
X =x + 1;

}

if (time > 50 && time < 100) { EE—
x=x+ 1;

y =y + 1; time=0 time=“
) O

}) ; time=100

254

/
/ /
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What Time Is |It?

repeat (function () {

c.clear () ;

c.drawImage(a, x, Vy)

time = time + 1;

if (time > 1 && time < 50) {
X =x+ 1;

}

i1f (time > 50 && time < 100) {
X =x+ 1;
y =y + 1;

i), When time is

between 50 and 100,

move right and down
L

—-

time=0 time=m

time=100
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\
= new Image () ;
src = 'http://o.o0o0li.ca/person.png’';
= 50;
y = 50;
time = 1;
repeat (function () {

/
a
a.
X

c.clear () ;

c.drawImage(a, x, V)

time = time + 1;

if (time > 1 && time < 50) {
X =x <+ 1;

}

if (time > 50 && time < 100) {
X =x+ 1;
y =y + 1;

}
});

- _ N
e Find an image

 Right-click (ctrl-click)
* Copy
* Copy Image URL
» Copy Image Location
e Copy Image Address
e Properties...Address
» Paste it

http://o0.00li.ca/ ..
ele.png
dog.png
person.png
car_top.png
mona. jpg
tree.png
leaves.png
stone.png
brick.png
grass.png

~d

\

ctrl - shifto J

\
[ ' F12 CQ_

cmddf - option—~alt - C




Using the Keyboard

~%-

= =




Animation Review

(& =

X =

X =

\\});

new Image () ;

50;

repeat (function () {

c.clear();
c.drawImage(a, x,50);

x + 1;

a.src = 'http://o.o00li.ca/person.png’;

~

i
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Animation Review

(& =

X =

X =

\\});

new Image () ;

50;

repeat (function () {

c.clear();
c.drawImage(a, x,50);

x + 1;

a.src = 'http://o.o00li.ca/person.png’;

~

i
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Animation Review

(& =

X =

X =

\\});

new Image () ;

50;

repeat (function () {

c.clear () ;
c.drawImage(a, x,50);

x + 1;

a.src = 'http://o.o00li.ca/person.png’;

~

i
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Animation Review

/ra = new Image() \\
a.src = 'http://o0.00li.ca/person.png’;
x = 50;

repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X =x + 1;

\\});
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Animation Review

(& =

X =

X =

\\});

new Image () ;

50;

repeat (function () {

c.clear () ;
c.drawImage(a, x,50);

x + 1;

a.src = 'http://o.o00li.ca/person.png’;

~

i
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Animation Review

/ra = new Image() \\
a.src = 'http://o0.00li.ca/person.png’;
x = 50;

repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X =x + 1;

\\});
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Animation Review

/ra = new Image() \\

a.src = 'http://o.o00li.ca/person.png’;

repeat (function () {

c.clear () ;
c.drawImage(a, x,50);
X =x + 1;

x = 50;

\\});
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Animation Review

/ra = new Image() \\
a.src = 'http://o0.00li.ca/person.png’;
x = 50;

repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X =x + 1;

\\});
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Animation Review

/ra = new Image() \\
a.src = 'http://o0.00li.ca/person.png’;
x = 50;

repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X =x + 1;

i

\\});
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Keyboard: dx

/ra = new Image() \\
a.src = 'http://o0.00li.ca/person.png’;

x = 50;

repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X =x + 1;

\\});
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Keyboard: dx

(& =

X =

X =

\\});

c.clear();
c.drawImage(a, x,50);

new Image () ;

50;

repeat (function () {

a.src = 'http://o.o00li.ca/person.png’;

~

x + Z;

i
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Keyboard: dx

/ra = new Image() \\
a.src = 'http://o0.00li.ca/person.png’;

x = 50;

repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X = X + dx;

\\});
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Keyboard: dx

/ra = new Image() \\

a.src = 'http://o.o00li.ca/person.png’;

c.clear () ;
c.drawImage(a, x,50);
X = X + dx;

(K

repeat (function () {
=

\\});
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Keyboard: dx

/ra = new Image() \\
a.src = 'http://o0.00li.ca/person.png’;
x = 50;

repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X = X + dx;

\\});
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Keyboard: dx

/ra = new Image() \\
a.src = 'http://o0.00li.ca/person.png’;
x = 50;

repeat (function() {

c.clear();
c.drawImage(a, x,50);

X = x + dx;
Done! J

\\});
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Keyboard: dx

e Special variable dx

|
o

dx = -1 dx dx = +1

273



Keyboard: Why Does This Work?

» Remember, use (X, y) for positions

90
~

90
90,90)
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Keyboard: Change in Positions

* To go right, x should get bigger

* To go left, x should get smaller

(90,90)

i
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Keyboard: Change in Positions

* To go right, x should get bigger

* To go left, x should get smaller

(90, 90 (150,90)

'
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Keyboard: Change in Positions

* To go right, x should get bigger

* To go left, x should get smaller

(30, 90) (90,90) (150 90)

'
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Change In X

* To go right, x should get bigger

* To go left, x should get smaller

(30, 90) (90,90) (150 90)

'
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Change In X
X=X+1

* To go right, XW

* To go left, x should get smaller

(30, 90) (90,90) (150 90)

'
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Change In X

X=x+1
» To go right, x W
X=x-1
* To go left, x er
(30, 90) (90, 90) (150,90)

T T
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Keyboard

X=x+1
» To go right, x W
X=x-1
* To go left, x er
(30, 90) (90, 90) (150,90)

% % %

dx = -1 dx =0 dx = +1 281




Keyboard

—> — + 1
. To,g.oj—rlﬁﬁt, x;ﬁaué—gefb@ﬁ

X=x-1
* To go left, x er

(30, 90) (90, 90) (150,90)

% % %

dx = -1 dx=0 dx = +1 282




Keyboard

dx
— L *
. To,g.oj—rlﬁﬁt, x;ﬁaué—gefb@ﬁ

X=x-1
* To go left, x er

(30, 90) (90, 90) (150,90)

% % %

dx = -1 dx=0 dx = +1 283




Keyboard

X = x+4@x

« To gt,ﬁmmbgaﬁﬁﬁﬁ

— X=X-=-1
e To eft, x er

(30, 90) (90, 90) (150,90)

% % %

dx = -1 dx=0 dx = +1
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Keyboard

X = x+’1.dx

« To gt;h.aul-el—gel’b@ﬁ

— x=x-1-
e To eft, x er

(30, 90) (90, 90) (150,90)

% % %

dx = -1 dx=0 dx = +1

285



(30, 90)

dx = -1

Keyboard
X + *dx

(90, 90) (150,90)

T 1

=

dx = +1

286



Keyboard: dx

/ra = new Image() \\
a.src = 'http://o0.00li.ca/person.png’;

x = 50;

repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X =x + 1;

\\});
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Keyboard: dx

(& =

X =

X =

\\});

c.clear();
c.drawImage(a, x,50);

new Image () ;

50;

repeat (function () {

a.src = 'http://o.o00li.ca/person.png’;

~

x + Z;

i
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Keyboard: dx

/ra = new Image() \\
a.src = 'http://o0.00li.ca/person.png’;

x = 50;

repeat (function() {

c.clear () ;
c.drawImage(a, x,50);
X = X + dx;

\\});
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Keyboard: dx

/ra = new Image() \\

a.src = 'http://o.o00li.ca/person.png’;

c.clear () ;
c.drawImage(a, x,50);
X = X + dx;

e ~
T
=

repeat (function () {
dx= 1

\\});
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Keyboard: dx

/ra = new Image() \\

a.src = 'http://o.o00li.ca/person.png’;

c.clear () ;
c.drawImage(a, x,50);
X = X + dx;

-
111
= =

repeat (function () {
dx=-1 dx=1

\\});
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Click on Canvas to Use Keyboard

E‘J JS Bin Addlibrary Share HTML CSS Jav%Script Console  Output
HTML v JavaScript v Output
<!DOCTYPE a = new Image(); Run with JS
a.src = 'http://o.o00li.ca/person.png'; ; .

html> x = 50; Auto-runJS . A
ccanvas repeat (function () {
id="canvas" 1 .

LN " c.clear() ;
widt 500 c.drawImage(a, x,50);
height="500"> || x = x + dx;
</canvas> 1) ; E:S
<script>

canvas =

document.getE
lementById('c
anvas');

CcC =
canvas.getCon

L
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-

a = new Image() ;
a.src = 'http://o0.00li.ca/person.png’;
x = 50;

repeat (function() {

c.clear() ;
c.drawImage(a, x,50);
x + dx;

X =

N

 Find an image
 Right-click (ctrl-click)
* Copy
* Copy Image URL
« Copy Image Location
» Copy Image Address
e Properties...Address
» Paste it

http://o0.00li.ca/ ..
ele.png
dog.png
person.png
car_ top.png
mona. jpg
tree.png
leaves.png
stone.png
brick.png
grass.png

cmddf - option~alt-C |, .




Driving Car

a = new Image()

a.src = 'http://o.ooli.ca/car_top.png';
x = 50;

y = 50;

angle = 0;

repeat (function() {

angle = angle + dx;

X = xXx - dy * Math.cos(angle * Math.PI / 180);
y =y - dy * Math.sin(angle * Math.PI / 180);

.clear () ;
.translate(x, y);

.translate (-37, -19);
.drawImage(a, 0, 0);

QQaoaan

Q

.setTransform(1,0,0,1,0,0);

})

.rotate (angle * Math.PI / 180);

// reset
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Mage City Arcanos
Hyptosis
opengameart.org

Baurn
Rachel J. Morris
ArtSader

Justin Bieber
Kevin Aranibar of Kerosene Photography
CC Attribution 2.0 Generic

Chad Kroeger
James Anderson
CC Attribution-Share Alike 3.0 Unported

Celine Dion
Georges Biard
CC Atribution-Share Alike 3.0 Unported

Art Credits

neo1973
ryanlerch
openclipart.org

TV icon
jhnri4
openclipart.org

Architetto -- macchina fotografica
Anonymous (francesco rollandin)
openclipart.org

Edit Hand Holding Pencil
darrenbeck
openclipart.org

tango style pen
(remix of tango pen)
warszawianka
openclipart.org

Brunette Female Driver
Merlin2525
openclipart.org

horse
machovka
openclipart.org

RPG man symbols: Round Tower

nicubunu
openclipart.org
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