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Practical YVWeb Animation
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4 a browser
can animate



4 things a browser
can animate cheaply

position

translateX(-10px) ;



4 things a browser
can animate cheaply

position scale

translateX(-10px) ; scale(0.5);



4 things a browser
can animate cheaply

position scale rotation

translateX(-10px) ; scale(0.5); rotate(-25deg);



4 things a browser
can animate cheaply

position scale rotation opacity

translateX(-10px) ; scale(0.5); rotate(-25deg); opacity: 0.5,



order matters

.foo {
transftorm:
transftform:
transftform:

transform:
transform:
opactity:

transtorm eroperties can
ke chained
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A PEN BY Dan Wilson %

transform: translateX(66vmin) rotate(.1l25turn) scale(.5) translateY(66vmin)

codepen.io/danwilson/pen/eEYdgo



f this is not pertormant

.menu.open {

1 ) ”; i

) I
)=Il=

let+t: ’




use the transtorm

f PVOPQVJH L

.menu.open 4

p_— -~ i

transform:

}




Rendering Performance

Javascript /

Event




Rendering Performance

Style

Recalculations

width,
margin,
left,



Rendering Performance

Style

Recalculations




Rendering Performance

Style

Recalculations




Rendering Performance

Style

Recalculations

\—l—l

1 frame



’rvtj to limit tjourselfc\ to
CSS transtorm
& OPaCHfj for most

translateX(-10px) ; opacity: 0.5; ANIMAtioNs



onmo‘re elerments to
Ne.w laﬁers € animated
okten & conshsm‘ltj



new layers

.foo {
will-change: transform;

transform: translateZ(0);
backface-visibility: hidden;




.foo {
will-change: transform;

transform: translateZ(0);
backface-visibility: hidden;

new layers

A W N =

. will-change property
. 3D Transform
. ahimated 2D transforms

. being on top of a

compositing layers

. anhimated CSS filters
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v O] Elements Console  Network  Layers »

<html lang="en">
» <head>..</head>
.« v<body translate="no" cz-shortcut-listen="true'"> == $0

» <div class="turtle">..</div>
» <div class="turtle">..</div>
» <div class="turtle">..</div>
</body>

</html>

html body div.turtle

Styles Event Listeners DOM Breakpoints  Properties  Accessibility »

Filter sBOV cCUS | -
“ position 0

Force element state i e .

() :active ) :hover DoceliE i

) :focus | :visited padding -

) :focus—-within

element.style {
}

body { LDAmdPOYmJQr:53

position: relative; O eI (N bl
margin: » auto;
background: » [ |#efefef; Filter ¥ Show all
display: flex;
} align—-content normal
align-1items normal

"~

30.500|-i-| 696x332 |-i-|30.500:

[

body { reset.min.css:1




dont create too
mantj laﬁevs

remove them ik the
animation i {inished



Devlools

™ E Elements Console Network Performance Memary Sources Application  »
®@ C ©® 2 ¥ 2018.hackerkiste.de #1 ) Screenshots /| Memory W
) Disable JavaScript samples Network: Online v
« Enable advanced paint instrumentation (slow) CPU: No throttling ¥
I 500 ms 1000 ms 500 ms 2000 ms 2500 ms : 3000 s | 3500 ms 4000 ms . 4500 ||1s
| oH_nl TR
l h‘ sa A_a. . —aa Ao A m. _A A
500 ms 1000 ms 1500 ms 2000 ms 2500 ms 3000 ms 3500 ms 4000
I NMatiancl ., | . N o "LLF 1T | " FF
» Frames 703.1 ms I 447.3 ms |

Summary Bottom-Up CallTree Event Log

Range: 98 ms —-4.42 s

47.1 ms [] Loading
1887.0 ms | | Scripting
491.8 ms [] Rendering

74.2 ms [] Painting
853.3 ms | | Other

966.1 ms Idle

4319 ms




[w ﬁ_ Elements Console Network »

o v #document(697 X 13749) Q*) o - ow scroll res
Ix E Elements Console Network Performance Memaory Sources Application  » .clouds(697 x 690)
®@ C © 2 ¥ 2018.hackerkiste.de #1 creenshots | )| Memory W » .lighrays(697 x 11876)

header.header(697 x 413)

. Disable JavaScript samples Network: Online v
« Enable advanced paint instrumentation (slow) CPU: No throttling ¥ +  What's New Animations Console Rendering X
I 500 ms 1000 ms 500 ms 2000 ms 2500 ms ' 3000 3500 ms 4000 ms | 4500 IIIS

T L -, Paint flashing

MA . o A a v “_'_ Highlights areas §kthe page (green) that need to be repainted
500 ms 1000 ms 1500 ms 2000 ms 2500 ms 3000 ms 00 ms 4000 Layer borders
n Ninbainel BBl . *. M1 IFLF] - FF Shows layer borders (oraMge/olive) and tiles (cyan)
» Frames 703.1 ms l 447.3 ms H |
Summary Bottom-Up Call Tree  Event Log v)| FPS meter

Plots frames second, frame MNgte distribution, and GPU memory

Range: 98 ms —-4.42 s ,
ISsues

) that can sloy down scrolling, including touch & v
situations.

Scrolling performan
ighlights elements (t

| 47.1 ms [] Loading
hawdlers and other mainNthread scrolli

1887.0 ms | | Scripting
491.8 ms [] Rendering
74.2 ms [] Painting

853.3 ms | | Other
. 966.1 ms Idle

4319 ms

'\nsPQd k test Your
ANIMATIONS 1N «jour

devtools
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@ C O | 2 ¥ |2018.hackerkiste. Screenshots LI Memory W

Disable JavaScript samples Network: Online v
#/ Enable advanced paint instrumentation (slow) CPU: No throttling ¥
I 500 ms 1000 ms, 500 ms 2000 ms 2500ms 3000 dwns,l 3500 ms 4000ms 4500 |||s
500 ms 1000 ms 1500 ms 2000 ms 2500 ms 3000 ms 3500 ms 4000
o Alatinrl, Bl M b, | "l "IIF 1" 1 "
» Frames 703.1 ms | 447.3 ms |

Summary Bottom-Up CallTree Event Log

Range: 98 ms-4.42 s

47.1 ms Loading

1887.0 ms ¥ Scripting

Hendering

4319 ms

Painting
Other
Idle

Style

Recalculations
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ORIENTATION  TRANSITIONS






ORIENTATION  TRANSITIONS

help with reorientation in the user

explain relationships between different
information spaces



ORIENTATION  TRANSITIONS



Script'19

script'19 is the
JavaScript conference for
everyone. We roam on the
edges of the ecosystem to
see what lies beyond our
day to day work. To become
better developers and
better humans.

LOCATION

codepen.io/lisilinhart/pen/vYYLoQg



https://codepen.io/lisilinhart/pen/vYYLoQg

‘ Script'19

ANIMAte element out
and wait for animation
to €inish

—/

click button to start

transition

\»

codepen.io/lisilinhart/full/pmYBva

LOCATION

L



https://codepen.io/lisilinhart/full/pmYBva

. Script'19

ANIMATE NCw element

in once the animation

finished

N/

LOCATION

1

codepen.io/lisilinhart/full/pmYBva



https://codepen.io/lisilinhart/full/pmYBva

Transitions

<main class="wrapper">
<p id="home" class='content'>
script'19 1s the JavaScript conference for everyone.
We roam on the edges of the ecosystem to see what
Lies beyond our day to day work. To become better
developers and better humans.
</p>
ntent'> elements become
Central Linz, Austria
</p>

<p 1d="date" class='content' the correct link
October 25th

</p>

visible once we clic

</main> <a class="1ink" href="#location">Location</a>




Transitions

const links = [...document.querySelectorAlLl("'.link"')];

const contentElements = [...document.querySelectorAll('.content')];
Links.map(link => link.addEventListener('click', (evt) => animate(evt)))




Transitions

function animate(evt){
const target = evt.currentTarget.getAttribute("href");

const toShow = document.querySelector(target); 3@} the element thats

currenﬂtj visible
contentElements.map(el => {
if (el.classList.contains('visible')) {

const animation = el.animate( leavingAnimation, timingIn)

animation.onfinish = () => { \-/ animate it out

el.cllassList.remove( 'visible');

toShpw.animate(enteritngAnimation, timingOut);
toShpw.classList.add('visible'); <P—_—-‘\\\\\\\
b

WAt or animation to ANIMATe Nnew element In

; Linish




const el document.querySelector('.foo');

el.animate(<keyframes>, <timing object>);




{

}

opacity: [ 0, 1 ],

color:

[

HEFEY,

KEYFRAMES

" #@@@ " ] . _'ll, m g .

opaclty: 0,
color: "#fff"

opaclty: 1,
color: "#000"




TIMINGS OBJECT

duration: 2000,
l1terations: 1

.

direction: 'normal',

f1l1l: 'forwards', //
delay: @, /, L4
endDelay: 0,

easing: 'linear’,




CSS

el {
animation: stretch 500ms 0s 2 alternate ease-in-out;

¥

@keyframes stretch {
80% {

transform: scaleX(.9);

}
100% {
transform: scaleX(1l.2);
}
}




CSS

el {
animation: stretch 500ms 0s 2 alternate ease-in-out;

¥

const animation = el.animate( |
{ transform: 'scaleX(1l)', offset: 0
{ transform: 'scaleX(.9)', offset:
{ transform: 'scaleX(1l.2)', offset:

I, 1

@keyframes stretch {
80% {

transform: scaleX(.9):

)

duration: 500,
iterations: 2,
direction: 'alternate',
easing: 'ease-in-out'

}) s

}
100% {
transform: scaleX(1l.2);
}
}




EXAMPLE

const leavingAnimation = |
{ transform: 'translateY(Opx)', opacity: '1l' },
{ transform: 'translateY(40px)', opacity: '0' },

IE




EXAMPLE

const leavingAnimation = |
{ transform: 'translateY(Opx)', opacity: '1l' },
{ transform: 'translateY(40px)', opacity: '0' },

IE

const timingOut = {
duration: 35C

easing: 'cubic-bezier(0.39, 0.575, 0.565, 1)°',
fill: 'both'




EXAMPLE

const leavingAnimation = |
{ transform: 'translateY(Opx)', opacity: '1l' },
{ transform: 'translateY(40px)', opacity: '0' },

IE

const timingOut = {

duration: 35
easing: 'cubic-bezier(0.39, 0.575, 0.565, 1)°',
fill: 'both'

}

const anuwmation = el.anumate( leavingAnitmation, timingOut)




EXAMPLE

const leavingAnimation = |
{ transform: 'translateY(Opx)', opacity: '1l' },
{ transform: 'translateY(40px)', opacity: '0' },

IE

const timingOut = {
duration: 35C
easing: 'cubic-bezier(0.39, 0.575, 0.565, 1)°',

fill: 'both'
}

const anuwmation = el.anumate( leavingAnitmation, timingOut)

animation.onfinish = () => {




codepen.io/lisilinhart/pen/GRRrYL]j

Script'19

script'l9 is the
JavaScript conference
for everyone. We roam
on the edges of the
ecosystem to see what
lies beyond our day to
day work. To become
better developers and
better humans. *

LOCATION




EXAMPLE

const enteringAnimation = (x) => {
return |
{ transform: "translate3d(${x}, 100px, 0) , opacity: '0"' },

{ transform: "translate3d(0pxX Opx, 0) , opacity: '1l' },




EXAMPLE

const enteringAnimation = (x) => {
return |
{ transform: "translate3d(${x}, 100px, 0) , opacity: '0' },
{ transform: "translate3d(0Opx, Opx, 0) , opacity: '1l' },

const position = {
"home": { x: 'Opx' },
"location": { x: '-30px' },
"date": { x: '30px' },

s




codepen.io/lisilinhart/pen/GRRrYL]j

Script'19

script'l9 is the
JavaScript conference
for everyone. We roam
on the edges of the
ecosystem to see what
lies beyond our day to
day work. To become
better developers and
better humans. *

LOCATION




WEB ANIMATIONS API?




WEb AnlmathnS API B-wD Usage % of all users s BN 7

Global 0.2% + 85.59% = 85.79%
Lets you create animations that are run in the browser, as well as
inspect and manipulate animations created through declarative
means like CSS.
Usage relative Date relative Apply filters m ?
IE Edge ’ Firefox Chrome Safari Opera i0S Safarl Opera Mini ’ égm ’ BIBar(;I;t’):;'r_y Opera Mobile Cgr:;r::i;or Fm);i?r |E Mobile Lf,g,‘l

3
g -7 _

>
ICET PSRN 0 ) TR ) R
11 g : ' 58 ,_..12.2 aII. 67

El
47 58
i

-38
-/3

18

'.6

12.1
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Web Animations AP| B - wo Usage %of allusers s 9

Global 0.19% + 86.65% = 86.84%

Lets you create animations that are run in the browser, as well as
inspect and manipulate animations created through declarative
means like CSS.

@V =l Usage relative  Date relative Apply filters asl\%E1l ?
* Chrome for UC Browser for  Samsung

& . , . . -
IE Edge Firefox Chrome Safari iOS Safari Opera Mini Android P — T

75

68
2

76 12.1

69 77 13

17
18
76 70 78

71 79
80

TP




web-platform-tests dashboard

Latest Run Recent Runs Insights Processor About GitHub Source

Test Results Interoperability

wpt / web-animations

Search test files, like 'cors/allow-headers.htm’, then press <Enter>

For information on the search syntax, view the search documentation

Showing 78 tests (3405 subtests) in web-animations from the latest master test runs for chrome[experimental], edge[experimental],

. . . LINK EDIT
firefox[experimental], safarijexperimental]

A@Q ==@w A.O 6 ‘Q’:f

Path Chrome 78 Edge 79 Firefox 71 Safari 94 preview
Linux 18.04 Windows 10.0 Linux 18.04 macOS 10.14
O 42b683cC Q 42b683cC Q 42b683cC Q 42b683cC
Oct 19, 2019 Oct 19, 2019 Oct 19, 2019 Oct 19, 2019

401 / 820

animation-model/
interfaces/
timing-model/

SHOW HISTORY




Thread

# general

D ~ QOct 7th at 8:28 PM
. Does anybody ever use the Web
Animation API? Why or why not?
®2 G

. b 14 days ago b 13 days ago
Yeah Safari is getting pretty close now. | spoke with Apple and Google last night

Once it ships there there would be no about our plans for shipping. Both Apple
reason to not use it. Polymer etc. use it and Google are making really good

with a polyfill so it shows up on fairly large Progress.

sites like Google properties (e.g. Google We just need to sort out a few spec issues
Play Music etc.). surrounding how to represent pseudo

elements, and how mutating
CSSAnimation and CSSTransitions should
work.

| use it for less critical flourishes and let
browsers that don't support it use the
same fallback as browsers with prefers-

reduced-motion set.




ATTENTION FEEDBACK




FEEDBACK

“Feedback indicates causation between two
or more events, often used to connect a
user’s interaction with the interface’s
reaction’”

Rachel Nabors - Animation at Work



| recognised that

you clicked this
button

3‘\\/\(\3 Q reaction

to user 'mpx’r



| recognised that You entered some

information, but it’s
not correct

you clicked this
button

3‘\\/\(\3 Q reaction

. cause &k effect of
to user mpﬂr

the users input



| recognised that You entered some You submitted the

you clicked this information, but it’s form, but our system
button not correct IS still processing it

3‘\\/\03 Q reaction mak\nﬁ

to user '\npu ; cause & effect of nggfe_m acﬂ\/ﬁ\j

the users input visible



This link is password-protected

Please enter the password to view this link.

the passyord is password




ATTENTION



To get to the next

step, click this
prominent item

Show’\nﬁ EoSSible

Actions



To get to the next

step, click this
prominent item

Show’\nﬁ EoSSible

Actions

We created this
explanatory animation in

order for you to better
understand our process

’(each'\nﬁ the user
dAbout & process,
s’rorﬁ‘rell\nﬁ



To get to the next

step, click this
prominent item

show’\nﬁ EoSsible

Actions

We created this
explanatory animation in

order for you to better
understand our process

’reach'\nﬁ the user
dAbout & process,
s’rorﬁ‘rell\nﬁ

You had to read a lot of
information, so we added

this kitten animation to
entertain you

ao\o\'\nﬁ fun and
v@\n@orc\nﬂ bvano\'\nﬁ



£ PAYMENTS OVERVIEW FEATURES DOCS -

R

A complete payments
platform engineered n

RIGEITARTUG

for growth = P
C) T e ey
Whether you're looking to bill customers on a recurring & Pay —
. . Billi
basis, set up a marketplace, or simply accept payments, do > Ng Inf
it all with a fully integrated, global platform that can Credit / Debit ¢

support online and in-person payments.

4242 g;
B 5224 6310 g1,
CREATE ACCOUNT EXPLORE FEATURES =3 BILLING g

payvnﬂ1FacelD

| ————————

JO{‘] rﬂ‘y

ROSe
185 Berry s n

stripe.com/us/payments



ATTENTION FEEDBACK




“A reactive animation is one involving
discrete changes, due to events.”

Conal Elliott



Conal Elliott

Recent read here

March 2018 Paper: The simple essence of automatic differentiation

February 2017 Paper: Compiling to categories

February 2017  Paper: Generic parallel functional programming

June 2016 Joined Target, working in data sciences and optimizatio
building fast, correct, and beautiful software.

continuing to explore elegant and principled techniques from math and programming language theory for

January 2015  Sadly, Tabula closed down.
October 2011 I'm working at Tabula and having a great time/1'm helping with chip specification and working out how to compile Haskell to hardware.
May 2009 Paper: Push-pull functional reactive progr
March 2009 Papcr: Beaultiful differentiation
March 2009 Paper: Denotational design with type £lass morphisms
January 2008  New technical blog

November 2007 Google tech talk: Tangible Func

October 2007  The paper FFunctional Reactive Animation, co-authored with Paul Hudak, was awarded as the most influential paper ot ICIFP '97.

mal Programming: a modern marriage of usability and composabihity




Conal Elliott

Recent

March 2018 Paper: The simple essence of automatic differentiation
February 2017 Paper: Compiling to categories

February 2017  Paper: Generic parallel functional programming

June 2016 Joined Target, working in data sciences and optimization, continuing to explore elegant and principled techniques from math and programming language theory for
building fast, correct, and beautiful software.

January 2015  Sadly, Tabula closed down.

October 2011 I'm working at Tabula and having a great time. I'm helping with chip specification and working out how to compile Haskell to hardware.
May 2009 Paper: Push-pull functional reactive programming

March 2009 Papcr: Beaultiful differentiation

March 2009 Paper: Denotational design with type class morphisms

January 2008  New technical blog

November 2007 Google tech talk: Tangible Functional Programming: a modern marriage of usability and composabihity

October 2007  The paper Functional Reactive Animation, co-authored with Paul Hudak, was awarded as the most influential paper of ICFP '97.



CSS VARIABLES



CSS VARIABLES

const element = document.querySelector('.foo');

element .style.setProperty('--x', '"10%');
element.style.setProperty('--rotation', '30deg');




CSS VARIABLES

const element = document.querySelector('.foo');

element.style.setProperty('--x', '10%');
element.style.setProperty('--rotation', '30deg');

.foo {

transform: translateX(var(--x)) rotate(var(--rotation));




@ SCRIPTIS

codepen.io/lisilinhart/pen/YzzqGNX



https://codepen.io/lisilinhart/pen/YzzqGNX

CSS VARIABLES

const logo = document.querySelector('.logo');

let raf;




CSS VARIABLES

let x, y, rAF;
const panel = document.querySelector('.panel');

document.addEventListener( 'mousemove', (e) => {

const x = e.clientX / window.itnnerWidth;
const y = e.clientY / window.innerHeight;

raf = raf || requestAnimationFrame(() => update(x, y);

DE




CSS VARIABLES

let x, y, rAF;
const panel = document.querySelector('.panel');

document.addEventListener( 'mousemove', (e) => {

const x = e.clientX / window.itnnerWidth;
const y = e.clientY / window.innerHeight;

raf = raf || requestAnimationFrame(() => update(x, y);

DE




REQUEST FRAME

FRAME FRAME FRAME FRAME FRAME

L we con’r‘\nuousltj wWAaNt to updafe
the screen and 3@,‘r as mMany

frames as POSS\HQ



REQUEST FRAME

f ! ! !

rAF(update) rAF(update) rAF(update) rAF(update)

Kso we u‘ao\a’re once before
each new frame



REQUEST FRAME

! ] ! !

rAF(update) rAF(update) rAF(update) rAF(update)



REQUEST FRAME

f ! ! !

rAF(update) rAF(update) rAF(update) rAF(update)



REQUEST FRAME

f ! ! !

rAF(update) rAF(update) rAF(update) rAF(update)

we update the next @rameJ

onl\j with the latest value



CSS VARIABLES

function update(x,y)d{
logo.style.setProperty('--hue', getHue(x) );
logo.style.setProperty('--1light', getLightness(y) );

logo.style.setProperty('--x', (x - 0.5) *x 2 );
logo.style.setProperty('--y', (y - 0.5) * 2 );
rat = null;




‘SCRIPT NS




CSS VARIABLES

.logo {
transform: matrix3d(
1, 0, calc(var(--x)*x0.0005),
, calc(var(--y)*0.0005),
) 1:
, 1);

)

1
0
0

0
0
0

)




MATRIX



MATRIX



S I 7
f. THE MATRIX RESOLUTIONS
y, I im%ine that right now, you're feeling a bit like Alice. Hmm? Transforming down the rabbit hole?
& T
<
]
! /
B = 3 :
A Z
3
B
v
2 1
S
f W
J This is your last chance. After this, there is no turning back. You take the blue
7 pill—the story ends, you wake up in your bed and believe whatever you want
- to believe. You take the red pill—you stay in Wonderland and | show you how
2 deep the rabbit-hole goes.
1
1 /

iméyerweb.com/eric/tools/matrix/

A helpful tool from the addled minds of Eric Mever and Aaron Gustafson

B O W

D 2 W - ™ TM N

aa

.“-.

e M N
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o

m
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3D

.translation-matrix { .rotate-x-matrix {

transform: matrix3d( transform: matrix3d(
0, <tx>, 0, 0o, 1,

1, <ty>, cosX, -sinX, 1, : :
0, 1, <tz>, SinX. cosX, 1 The function is an
0,

Nk 0, 0, 1); alternative to the three dimensional
transform functions

.scale-matrix { .rotate-y-matrix { and
transform: matrix3d( transform: matrix3d(
<sx>, 0, 0, 1 , cosX, 0, -s1inX,
O, <sy>, 0, 1 , 0, 1, 0,

0, 0, <sz>, 1, sinX, 0, cosX),
®’ (D’ 03 ]-); 03 (D, @,



https://www.quackit.com/css/functions/css_rotate3d_function.cfm
https://www.quackit.com/css/functions/css_rotatex_function.cfm
https://www.quackit.com/css/functions/css_rotatey_function.cfm
https://www.quackit.com/css/functions/css_rotatez_function.cfm
https://www.quackit.com/css/functions/css_translate3d_function.cfm
https://www.quackit.com/css/functions/css_translatez_function.cfm
https://www.quackit.com/css/functions/css_scale3d_function.cfm
https://www.quackit.com/css/functions/css_scalez_function.cfm
https://www.quackit.com/css/functions/css_perspective_function.cfm

3D

.panel {
transform: matrix3d(
1, 0, 0, 0.002,

) ) J

0
0
0

1, 0
0, 1
, 0, 0

) )

.parent {
perspective: 200px;

}

.panel {
transform: rotateY(30deqg);

}




3D

.panel {
transform: matrix3d(

.panel {
transform: rotateY(30deq);

}




@ SCRIPTIS

codepen.io/lisilinhart/pen/YzzqGNX



https://codepen.io/lisilinhart/pen/YzzqGNX

S+

® casily debuggable

® no excessive DOM manipulation

® DOM node independent

® great if you animate multiple child elements
® great for reactive & physics animation

® Transform: Individual Properties
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TIMING

Large moves, complex easing

Hover effects, fading, scaling

| 100ms ‘ 200ms | 300ms | 400ms

valhead.com/2016/05/05/how-fast-should-your-ui-animations-be



TIMING

slow transitions

f are less o\'\s’rrac‘r'\nﬁ

Large moves, complex easing

Hover effects, fading, scaling

| 100ms | 200ms | 300ms ‘ 400ms

fast animations
Are. more l\kelg tfo attract
attention
valhead.com/2016/05/05/how-fast-should-your-ui-animations-be/



EASINGS.NET

Easing functions specify the rate of change of a parameter over time. linear

Objects in real life don’t just start and stop instantly, and almost never move at a constant speed.
When we open a drawer, we first move it quickly, and slow it down as it comes out. Drop something
on the floor, and it will first accelerate downwards, and then bounce back up after hitting the floor.

\

This page helps you choose the right easing function.

easelnSine easeQutSine easelnOutSine -~ easelnQuad easeQutQuad easelnQutQuad
easelnCubic easeQutCubic easelnOutCubic easelnQuart easeQutQuart easelnOutQuart
easelnQuint easeOutQuint easelnOutQuint easelnExpo easeOutExpo easelnOutExpo

easelnCirc easeQutCirc easelnOutCirc easelnBack easeQutBack easelnOutBack
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easeQutSine

when an element is mov‘mﬁ /

into the screen it should start quick /
and slow down towards the center
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when an element is mov’\nﬁ
/

out of the screen it should start slow
and SPQQO\ ue towards the end
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Animation At Work - A Book Apart /\
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About animation




“Users should only notice your animation if you
need to attract their attention in that moment.
Otherwise, micro-interactions and other transitions
should be so seamless, users don’t even notice that
there is animation”

Heather 'Da&cjeﬁ - Animation Bt work
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Animate for the user,

, don’t create obstacles,
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