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-
Sequential Programs

Program takes control, prompts for input

Person walilts
on the program

Program says when
It Is ready for more
Input, which the
person then provides




-
Sequential Programs

while true {
print “Prompt for Input”
input = read line of text()
output = do_work()

print output




-
Sequential Programs

while true {
print “Prompt for Input”
input = read line of text()
output = do_work()
print output

Person is literally modeled as a file
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Event-Driven Programming

A program waits for a person to provide input

All communication done via events

“mouse down”, “item drag”, “key up”

All events go to a queue

Mouse Software

Ensures events handled in order || keyboard Software
Hides specifics from applications

vl Event Queue




N
Basic Interactive Software Loop

do {
e = read _event(); }-inmn
dispatch_event(e); } processing

if (damage_exists())
. } output
update display();
} while (e.type != WM_QUIT);

Nearly all interactive software
has this somewhere within it




N
Basic Interactive Software Loop

Have you ever written this loop?




N
Basic Interactive Software Loop

Have you ever written this loop?

Contrast with:

“One of the most complex aspects of Xlib
programming is designing the event loop,
which must take into account all of the possible
events that can occur in a window.”

Nye & O'Reilly, X Toolkit Intrinsics
Programming Manual, vol. 4, 1990, p. 241.




-
Understanding Tools

We use tools because they
ldentify common or important practices
Package those practices in a framework
Make it easy to follow those practices
Make it easier to focus on our application

What are the benefits of this?




-
Understanding Tools

We use tools because they
ldentify common or important practices
Package those practices in a framework
Make it easy to follow those practices
Make it easier to focus on our application

What are the benefits of this?
Being faster allows more iterative design
Implementation is generally better in the tool
Consistency across applications using same tool




Understanding Tools

Why is designing tools difficult?
Need to understand the core practices and problems
Those are often evolving with technology and design

Example: Responsiveness in event-driven interface

Event-driven interaction is asynchronous

How to maintain responsiveness in the interface
while executing some large computation?




Understanding Tools

Why is designing tools difficult?
Need to understand the core practices and problems
Those are often evolving with technology and design

Example: Responsiveness in event-driven interface

cursor:
WalitCursor vs. CWaitCursor vs. In Framework

Progress Bar:
Data Races vs. Idle vs. Loop vs. Worker Objects
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Fundamental Tools Terminology

Threshold vs. Celling

Threshold: How hard to get started

Celling: How much can be achieved

These depend on what Is being implemented
Path of Least Resistance

Tools influence what interfaces are created
Moving Targets

Changing needs require different tools

Myers et al, 2000
http://dx.doi.org/10.1145/344949.344959
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s
Model-View-Controller

How to organize the code of an interface?

A surprisingly complicated question, with
many unstated assumptions requiring significant
background to understand and resolve




e
Seeheim Model

Buxton, 1983
http://dx.doi.org/10.1145/988584.988586

Results from 1985 workshop on user interface
management systems, driven by goals of
portability and modifiability, based in separating
the interface from application functionality

Lexical

Syntactic

Semantic

USER WP Presentation

Dialogue
Control

Application
Interface
Model

<4 APPLICATION

!

Huh?
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e
Seeheim Model

Lexical - Presentation
External presentation of interface e, “add” vs. “append” vs. “na” vs.
Generates display, receive input e.g., how to make a “menu” or “button”

Syntactic - Dialog Control
Parsing of tokens into syntax e.g. interface modes
Maintain state

Semantic - Application Interface Model

Defines interaction between
Interface and rest of software e.g., drag-and-drop target highlighting




e
Seeheim Model

Lexical Syntactic Semantic
Dialosue Application
USER <@ Presentation [P gu < Interface <4 APPLICATION
Control Model

!
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Seeheim Model

Lexical Syntactic Semantic
Dialosue Application
USER <@ Presentation [P gu < Interface <4 APPLICATION
Control Model

Huh?
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Seeheim Model

Lexical Syntactic Semantic
Dialosue Application
USER <@—P»| Presentation [P gu < Interface <4 APPLICATION

Control

Model

Rapid Semantic Feedback
In practice, all of the code goes in here
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Model-View-Controller

Introduced by Smalltalk developers at PARC
Partitions application to be scalable, maintainable

. I ] 0
i S g Y /Vm/

e
Model | [
”\/\/\

Controller [~




-
View / Controller Relationship

In theory:

Pattern of behavior in response to input events
(1.e., concerns of the controller) are independent
of visual geometry (i.e., concerns of the view)

Controller contacts view to interpret what input
events mean in context of a view (e.g., selection)




-
View / Controller Relationship

In practice:

View and controller often tightly intertwined,
almost always occur in matched pairs

Many architectures combine into a single class

.y

—
Controller

— N
v \/




s
Model-View-Controller

MVC separates concerns and scales better than
global variables or putting everything together

Separation eases maintenance

Can add new fields to model,
new views can leverage,
old views will still work

Can replace model without changing views

Separation of “business logic” can require care
May help to think of model as the client model




Model-View-Collection on the Web

Core ideas manifest differently by needs

For example, backbone.js implements client views
of models, with REST API calls to web server

Web tools often implement views as templates

/Ei /\/E

Web View
Server Controller
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Model View View-Model

Design to support data-binding
by minimizing functionality in view

Also allows greater separation of expertise

9
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Animation Case Study

Principles of Traditional
Animation Applied to
3D Computer Animation

Lasseter, 1987

http://dx.doi.org/10.1145/37402.37407

@ ® GCompater Graphics, Volume 21, Number 4, July 1987

PRINCIPLES OF TRADITIONAL ANIMATION
APPLIED TO 3D COMPUTER ANIMATION

John Lasserer
Pixar

San Ratael
California

“Fhare is na partisudar mysiery in anémation... i's reaily very sivple, and
fike anything thal is siwple, i tx about the hardest thing in the world o
4do.” Bill Tyda at the Wald Disney Suidia, June 28, 1037, [14]

ABSTRACT

Tt gt destribes te Usic NG s of pradongt 20 b crane
plication to . Alier describing

how  these Vnmvple.i evolved, the individual principles e dotailed,

aukdressing: tbeic meanings in 2D hand deawn animation aod their spplication

10 5D computer animation, This showld demansizaie the imporisnce of

hese priniples to quality 30 compulr arimation.

€& Casegories and Subject Descriptors:

LYG Computer Graphies : Methodology 7. Techeigues - Tnieracuion

Iechimige;
131 Compaly Gmphm Threz-dimensional Graphics oo Realism -

It Compmer A/Jphnmnns Arts and Humanitics - Asts, fing and

General Temms: Design, Tuman Factors.

Additional Keywords and Phuases:  Animation Principles, Keyframe
Animation, Squush and Suech, Luso I

1. INTRGDUCTION

Early rescarch in compuler animstion developed 2D animation Lechniques
bused on traditional aimation. [7) Teehwiques such as sionyboarting [L1].
143 ing, [16,22] muldplane
buckgzounds [17] aliempicd 1o apply the el animation pracess to the
computer. As 31 computer animation reseurch mawrad, more resourcos
wese: dovoted o image rendering than t snimation. Bocase 3D computer
ummﬂlloﬂ usas ‘;\D models instcad of 20 drawings, fwer techiniguss fom
i ied. Early were scrpt
b,gm 50 Follow b 2 fen gt terpolaerkeyfvame myterns: (221 But
these systems were dovelopod by compunies for intemel usz, and so vory
fow traditionally trained wnimalors found WhEir way into 3D compater
ammation

"Luso” is 7 trademaric of Tar Jacobsen Indusiries AS.

s willout fe all or part of this ouateialis graned
k) hat e copics ace pat e or disteisured foe disect
eommerial advantage, the ACM copyright nolice und Uhe lille of the
gublication and its date appear, and notice is given that capying is by
promicsion of he Asseciation for Comprting Muchinery. To cupy
Giherwiss, of ko republish, requsres a fes and for specifi permissium,

#1987 ACM-0-B9791-207-6,

S00.75

The last two years have seec the appearance of relinble, wser friendly,
keylrame animation sysiems from sueh companics w5 Wavefronl
Technclogies Inc., [29] Alias Rescarch inc_, [2) Abel Tmuye Rescarc .
[1] Yertiga Systems Inc., (28] Synbotics Inc., [23] and others, Thase:
enubls poople 10 produce murs high quality compuicr

will g Peopie t produce

‘nore bad computer znimaton.

Much of this bad animation will be du to wafsmilirity with the
Tumitamentsl priaciples (it kave boen used for hand deawn charocter
animation for over 500 years. Understandiog these principles of tralition!
animation ix essental 1 pruducing poed eompuicr animation, Such an
undirstandting showd also be impostant o The designors ef tha systoms used.
by these animalors

In this puper, T will eapfain the fundamenial priaciplcs of iradivonsl
animation and e they AEply n 30 keylroms comrier animation.

2. PRINCIPLES OF ANIMATIGN

Berween the e 1920's and the late 1930's animation grew Trom  novely
1 an st foem at (he Walt Dismcy Siudio. With cvery picture, actions
. and characters

Aaliences were enthusiostic 2 many of the MWMAOTS wers saisficd,
honever it was clear 1o Watt Disney that the level of gnimation and axisting
chatacters were nod adequale (8 TIrsue new slory tines-— characlers were
Tinited 10 certain Lypes of action and, auisace aceeplance nowwithsianding,
ey were ot appealing o the ¢yc. & was apparent w Wl Disney thit oo
ohe could saccessfully arimate o hutaanized figon & hile-like animal; 4
ew drawing approach veus nocessary 40 inpruve ihe level of animation
cacmplificd by the Three Liufc Pigs . [10]

TIGURT 1. Luxo Jrs hop with overlippiag action an cord. Flip
from last page of puper w front. The op figwres are frames 1-5, the batiom
e (e 6100
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Sguash and Stretch

A




Sguash and Stretch




N
Sguash and Stretch

s

FIGURE 4a. In slow action, an object's position
overlaps from frame to frame which gives the
action a smooth appearance to the eye.

FIGURE 4b. Strobing occurs in a faster action
when the object’s positions do not overlap and
the eye perceives seperate images.

FIGURE 4¢, Stretching the object so that it's positions
overlap again will relieve the strobing effect.




-
Timing

Just rwo drawings of a head, the firsi showing it leaning toward the right
shoulder and the second with it over on the left and {5 chin slightly raised,
can be made to communicate a mudiitwe of ideas, depending entirely on the

Timing wsed. Each inbetween drawing added between these two "extremes”
gives a new meaning to the action.

NO inberweens.......... The Character has been hit by a tremendous force.
His head is reariy snapped off.

ONE inbetweens......... The Characier has been hit by a brick, rolling pin,
Jrying pan.

TWO inbetweens......... The Character has a nervous tc, a musele spasm,

an uncordrollable twilch,

THREE inbetweens..... The Character is dodging a brick, rolling pin,
frying pan.




Timing

FOUR inberweens........... The Character iz giving a crisp order, "(ref
going!” "Move it!"”

FIVE inberweens........... The Characier 5§ more friendly, "Over here.”
“Come on-hurry!"

SIX inbetweens........... The Character sees a good looking girl, or the
sports car ke has always wanted.
SEVEN inbetweens........... The Characier tries 1o get a better look ar

something .




Timing

EIGHT inberweens........... The Characiter searches for the peanut buiter on
the kitchen shelf.

NINE inbetweens..........The Character appraizses, considering thoughifully,

TEN inbetweens........... The Characier stretches a sore muscle.
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Anticipation




Staging




Staging




-
Follow Through, Overlap, Secondary




s
Pose-to-Pose, Slow In, Slow Out

Objects with mass must accelerate and decelerate

Interesting frames are typically at ends,
tweaks perception to emphasize these poses







Animation Case Study

Animation: From Cartoons
to the User Interface

Chang and Ungar, 1993

http://dx.doi.org/10.1145/168642.168647

Animation:
From Cartoons to the User Interface

Bay-Wei Chang

Computer Systems Laboratory
Stanford University
Stanford, CA 94305

bay@self stanford.edn

You must iearn to respect that golden awm, that
single frame of wction, shat 1i24th of o second,
because the difference between lighining and the
lightning bug may hinge on that single frame.

— Chuck Jones (101

ABSTRACT

User interfaces are ofien based on static presentations, &
model itl snited for conveying change. Consequensly, cvents
on the screen frequently startle and confuse users. Cartoon
animation, in contrast, i3 exceedingly successful at engaging
its audience; even the most bizarre events are easily
comprehended, Thc Self user lntei‘fﬂce scnr:d asu
testbed for the of carioon

as a means of making the interface easier to understand and
mowea pleasant (o se, Anenticn © tming and ranslent detail
allows Self objects to move solidly. Use of cmmn-nyh
motion blur allows Self objects to move quickly and still
maintain their comprehensibility, Self obJuu arrive and
depart without sudden ions and
disappearances, and they rise to the front of overlapping
objects smoothly through the use of dissolve. Anticipating
motion with a small contrary motion and pacing the middle
of trangitiong faster than the endpoints results in smoother
and ¢learer movements, Despite the differences between
user inferfaces and cartoans—cartoond are frivolous,
passive entertainment and user interfaces are serious,
interactive tools—cartgon animatign hag much to lend to
user interfaces 1o realize both affective and cognitive
benefits,

KEYWORDS: animation, user interfaces, cartoons, motion
blar, Self
1 INTRODUCTION

User interfaces are often based on static presentations—a
serics of displays each showing & new state of the system.
Typically, there is much design that goes into the details of

Permvission to copy without fes all or pan of this matenal is
et Rrovidsw thu s Caples aF AOT Mads o diaslvuren for
direct eammarcisl sdvantago, the ACM aapyiiaht neuce and the
titls of th publication and Its Gate 80P l notica s given
that eopying iv by permission of the Associstion for Computing
Machinery. To capy owharwise, or to republish, requires o tes
&ndfor spesific permission.

£ 1883 ACM 0-89751-628-X/93/0011...81,50

David Ungar

Sun Microsystemns Laboratories, Inc.
2550 Garcia Avenue
Mountain View, CA 94043

david.ungar@sun.com

these tableaux, buumumthchnwmnmnmu
between them. Visual changes in the user interface are
sudden and often unexpecied, surprising usess and forcing
them to mentaily step away from their task in order to
grapple with understanding what is happening in the
interface ilself,

‘When the user cannot visually track the changes occurring
in the interface, the causal connection between the old stae
of the screen and the new state of tha screen is not
immediately clear. How are the objects now on the screen
related to the ones which were there a moment ago? Are
they the same objects, or have they been replaced by
different objects? What changes are directly related to the
user's actions, and which are incidental? To be able to
efficiently and reliably interpret what has happened when
the screen changes state, the user mast be prepared with an
expectation of what the screen will lock like after the action.
In the case of most interactions in unanimated interfaccs,
this expectation can oaly come by experience; little in the
interface or the action gives the user a clue about what will
‘happen, what is happening, or what just happened.
For example, the Microsoft Windows interface [15] expands
an icon to a window by climinating the icon and drawing the.
window in the next instant. In this case the first static
presentation is the screen with the icon; the next is the
screen with an expanded window. Much of the screen
changes suddenly and without indication of the relationship
‘between the cld state and the new state, Current pop-up
menus suffer from the same problem—one instant there is
nothing there; the nexs instant & menu obscures part of the
display.
Moving abjects from one location to another is yet another
. Most current systeins let the wser move an outline
of the object, and then, when the user is finished the move,
the sereen suddenly changes in two places: mcnbjwtmrhe
old location vanishes and the object appears in the new
location. Sudden of the screen, na hing how the:
o ataies are Ielated: the user must compare the curreat
state and the preceding state and deduca tha conneetion.
Users overcome obstacles like these by experience. The first
few encounters are the worst; eventually users learn the
behavior of the interface and come to interact with it
efficiently. Yet while some of the cognitive load of

November 3-5, 1893 UisT'e3 45
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-
States Three Principles

Solidity
Desktop objects should
appear to be solid objects

Exaggeration

Exaggerate physical actions
to enhance perception

Reinforcement

Use effects to drive home feeling of reality




N
Solidity: Motion Blur

No Motion Blur Motion Blur
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Solidity: Arrival and Departure
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Solidity: Arrival and Departure




Exaggeration: Anticipation

quick /

contrary
motion

Fp#m 7. Objects anticipate major actions
with a quick contrary motion that draws
the user eye to the object in preparation
for the main motion to come.
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Reinforcement: Slow In Slow Out

slowly move
out of beginning
pose
move faster
during the middle
part of the movement

slowly move
into final pose

ure 8. ects ease out of their innin sos and ease into their final poses. Although these
minns aﬁmr than that during ::;g main %npr?inn of the movement, thay amp:tili quite fasL;?
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Reinforcement: Arcs

D g o
Bt SR :

L e,

AN =,

Figure 9. When objects travel under their own power (non-
interactively), they move in arcs rather than straight lines,




N
Reinforcement: Follow Through

Figure 10. Whan objacts come to a stop after
moving on their own, they exhibit foliow
through in the form of wiggling back and forth
quickly. This is just suggested by the “wiggle
lines® in the figure—in actuality, the object
moves back and forth, with motion blur.




Animation Case Study

nimation Support in a

ser Interface Toolkit:
Flexible, Robust, and

eusable Abstractions

Hudson and Stasko,
1993

http://dx.doi.org/10.1145/168642.168648

Animation Support in a User Interface Toolkit:
Flexible, Robust, and Reusable Abstractions

Scoit E. Hudson
dohn T. Stasko

Craphics Visualization and Usahility Center
College of Computing
Georgia Institute of Technology
Atlanta, GA 30332-0280
E-mail: hudson@ce.gatech.edu, stasko@cc.gatech.edu

ABSTRACT

Animation can be a very effective mechanism to
convey information in visyalization and user
interface settings. However, integrating animated
presentations Into user interfaces has typically
been a difficult task since, to date, there hus been
little or ne explivit support for animation in
window systems or user interface toolkits, This
paper describes how the Artkit user interface
toolkit has been extended with new animation
support abstractions designed to overcome this
problem, These abstractions provide a powerful
but convenient base for building a range of
animaticns, supporting techniques such as simple
motion-blur, "squash and soetch”, use of arcing
trajectories, anticipation and follow through, and
"slow-in / slow-out™ transitions. Because these
abstractions are provided by the toolkit they are
reusable and may be freely mixed with more
conventional user interface teckniques. In
addition, the Artkit implementation of these
abstractions is robust in the face of systems (such
as the X Window System and Unix} which can be
ill-behaved with respect 1o timing considerations.

Keywords: object-oriented user interface
toolkits, window systems, animation techniques,
dynamic interfaces, motion blur, real-time
scheduding.

This work was supporied in part by the National Science
Foundation uider grants IRI-9015407, DCA-9214947,
CQCR-9121607 and CCR-9109399,

Permission t copy withaut fee all ar pars of shiz matarisl 1
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e of the publioation wud It dats appodr, AN UGS 15 GIven
that canying is by parmission af tha Associstion far Computing
Machinery. To copy ctherwise, or 1o repubfish, requires a fee
andior specific permissior.
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1 INTRODUCTION

Human perceptual capabilities provide a
substantial ubility to quickly form and understand
maodels of the world from moving images. As a
result, in a well designed display, mformation can
often be much more easily comprehended in a
moving scene than in a single static image or even
a sequence of static images. For example, the
“cone tree"' display described in |Robe93|
provides a clear illustration that the use of
continuous motion can allow much more
information to be presented and understood more
easily.

However, even though the potential benefits of
animation in user interfaces have been recognized
for some time ([BaecY0] for example, surveys a
number of uses for animation in the interface and
cites their benefits and [Stask93] reviews
principles for using animation in inlerfaces and
describes a number of systems that make extensive
use of animation in an interface), explicit support
for animation is rarely, if ever, found in user
interface support environments, The work
described in this paper is designed to overcome
this problem by showing how flexible, robust,
and reusable support for animation can be
incorporated into a full scale object-otiented user
interface toolkit. Spcufnally this paper dcsmbes
how the extension mechanisms of Artkit —
Advanced Reusable Toalkit (supporting J.Iltﬁlidteb
in C++) [Henr90] — have been cmployed to
smoothly integrate animatien support with other
user interface capabilities.

The animation abstractions provided by the Artkit
systern are designed to be powerful and flexible —
providing basic suppott that can be used to build a
range of sophisticated technigues such as: simple
motion-blur, “squash and stretch”, use of arcing

November 3-5, 1993 uIsT'93 57
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Events and Animation

®\ Interactor
- Object Tree
;{rzﬂ chedule :’,'.:rueua |
. E —
@’ — cor =1

Animation /s'ta'rt_transitiun[}

Dispatch p= transition_step(}

Agent end_transition ()

Figure 5. Animation Event Translation and Dispatch
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Not Just an Implementation

Provides tool abstractions for implementing
previously presented styles of animation

Overcomes a fundamental clash of approaches
Event loop recelves input, processes, repaints

Animations expect careful control of frames,
but the event loop has variable timing




Events and Animation

®\ Interactor
- Object Tree
;{rzﬂ chedule :’,'.:rueua |
. E —
@’ — cor =1

Animation /s'ta'rt_transitiun[}

Dispatch p= transition_step(}

Agent end_transition ()

Figure 5. Animation Event Translation and Dispatch
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Transition Object

Transition

[ Tnterface Object

E'ﬁ'ne Interval
Trajectory

Curve

Pacing Function

Figure 3. Parts of a Transition Object
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Pacing Function

1.0
2 Uniform Pace
&
>
5
o
=
O ,
Non-Uniform Pace
0.0 (Slow-in / Slow-out)

0.0  Input Value 1.0

Figure 4. Two Example Pacing Functions




Computing a Frame

Step Delivered
to Object ™|

BE{_\ Pacing Transform, ~ A
Local Pargmeter Space |
0.0 | P
Previous |
End I
Time . -
Estimated
Redraw
End

Figure 8. Translation from Time to Space
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Animation Case Study

Based on increased understanding of how
animation should be done In the interface,
Increasingly mature tools develop

Now built into major commercial toolkits
(e.g., Microsoft's WPF, JavaFX, |Query)

Once mature, begins to be used as a
building block in even more complex behaviors




Animation Case Study

The Kinetic Typography
Engine: An Extensible
System for Animating
Expressive Text

Lee et al, 2002

http://dx.doi.org/10.1145/571985.571997

The Kinetic Typography Engine:
An Extensible System for Animating Expressive Text

Aohnuy (. Lee*. Jodi

i,

cott K. Hudson*

+ laman Computer Interaction Institute and "School of 1esien
Camnegie Mdlen Universily,
Pittsburah, PA 15213 LSA

{ johnn

ABSTRACT

Kinedte typapraphy — 123t that uses mavemsnt or other
remporal change — hag recently emerped as o new form of
communication  As we hope fo lugrae in this paper,
lnelic Lypoprephy ean be soon as bringmg some of the
expressive power of Olm such as s abilily o ooy
cmotion, portray compelling characters, and visull direet
aitention 1o 1he sirom communzestive properties ol test
Although kinetic tvpography offers subsiantial pramise far
eXpressive communications, it has nat been widely
exploited sutside u leve Frmited wpplicaion ar
notably in 1V advertising). One of the reasans for this has
been the lack af lols directly supparting it, and the
accompanying difficulry in creating dynamic text  This
pApeT presents a firet sten in remedyving this sitaton — an
extensible and robust system Ler amimaumg text i a wide
wiriely ol (omms. By supporling i appropriate sel ol
carcfully Fctored abstructions. this wigme proviles o
relatively small set of companents that can be plugged
together to create a wide range of ditferent expressions. It
provides new techniques for automating effects used in
taditional cattaan animation, and provides specitic
suppart Tor tvpographic manipulations

KEYWORDS: kinetic typogrphy, dyvnamic text, time-
based presentation. automating snimation eftects
INTRODUCTION

The written word is one of humanitys most powertul wnd
significans meentions.  For over 4000 years, s basic
communicalive purpose has ot changed. Hew
method i which wrillen communication is authered and
prosentad his never stopped cvolving, brom cune form
markings on clay tablets, o pen and perchment, 1o the
Giutenberg, pres: puters and the internet,

s (ML

or. the
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Kinetie typography can he seen as a vehicle for adding
some of the propertics. of film o thal ol let Ko example
Linelic yposriphy wan he ellegtive in conveying
speakers tome of vuice. qualities ol chemcter, smdl alfective
(emeticoaly qualities of text [ord?7]. 1t may also allow
far o ditferent kind of engagement with the viewer than
static text, and in some cases, may explicitly direct ar
manipulate the attention o the viewer

W

I fact, the fira known use of kinetic typography appeared
in film - specifically, Saul Gass’ opening eredit sequenee
far TMitcheocl Niwth bu Nowfiwest [TiassS9) and later
Pyehu [Rass6il]. This wark stemmed in part from 4 desime
L have the opeming eredits st the stage Gor the Tl by
establishivg a mood, rather than simply conveying the
information of the credits. Lse o kinetic tpography is
commonplace tor this purpose, and 15 also ve
in 1% melvertising where its abiliy 10 gom
emotive content und dirvet the user's alention bs wenerally
a paod mateh to the poals of adverising. We helieve that
it ir can be made accessible wia good taals. the power of
kinetic tvpography can alsa be applied 1o henefir other
arens of digital sommunicalions

A gecand origin tor time-ased presenration of rext comes
independently from psychological studies of perception
and reading.  Far example, [ ViN&T| studhes pereeplual

(Teats of 0 number o text presentations, such ws scralli
text. One ol the most fruitful of tese 1s 3 method known as
Rapid Serdal Viswed Presemtetion (BSVE), where text 1z
displayzd ane word ot o time in @ fised position | Fors4]
Studies have shown that, hecause scanning eye mavements
are umecessary when using RIVE. it can result in rapid
rendmye without # need for speeial irimng 0 addrion
&3

u

hay albways provided text with rew mediuns to express
irself  The explasion of available computing power has
added o neve possibility Giere npogrophy ext that
mowes or olherwise chinges ever line

Ponmission to make L2t of Lard copies of all of par of this weork 1
personal ar classaom sc is srant o withant faz provided fhat copies are
et made or disteibutad for profit oo coeunsteial advantage anel that
copics bear this aotics and e fall citation o the st page. To cop
otlierwiss. o republish, 19 Past oy SCPYELS o b RAKILTIS 1 i
Fequis prior specifis permssion and-or 3 fec
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E h provide i for designers
bewsuse they wllow words Lo he tronted independently
without regard to effects on adjacent text elemants.
Kimally, REVI® ean be seen as a means for tradme time lor
space. potentinlly allewing larse bodies of test 1o be shewn
at readabile sizes an small displays

[

Figures 123 dllustrawe seme ol the things that linetic
wpogrzphy eun de (Please refer 1o the video proceedings
for ch ramic: renditions of these lpures)  Figure 1 shows
rwo different renditions of the same words expressiag &
different enwotional tome.  As described by Ishizaki
|Ishic 7]

Valume 4. lssue 2 :}&i a1
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Kinetic Typography Engine




Kinetic Typography Engine

Goals of Kinetic Type Animation Composition
Emotional content
Creation of characters
Direction of attention

Based on existing work
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Animation Case Study

Prefuse: A Toolkit for
Interactive Information
Visualization

Heer et al, 2005

http://dx.doi.org/10.1145/1054972.1055031

D3: Data-Driven
Documents

Bostock et al, 2011

http://dx.doi.org/10.1109/TVCG.2011.185



http://dx.doi.org/10.1145/1054972.1055031
http://dx.doi.org/10.1109/TVCG.2011.185
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Tools and Interfaces

Why Interface Tools?

Case Study of Model-View-Controller
Case Study of Animation
Sapir-Whorf Hypothesis

Things | Hope You Learned




-
Sapir-Whorf Hypothesis

Language Is not simply a way of voicing ideas,
but Is the very thing which shapes those ideas

Tools not only make it easy to build certain types
of software, they push you to think in terms of
the types of software they can support

You must be aware of this when choosing tools,
designing applications, and creating new tools




Animation Case Study

Phosphor:

Explaining Transitions
In the User Interface
Using Afterglow Effects

Baudisch et al, 2006

http://dx.doi.org/10.1145/1166253.1166280



http://dx.doi.org/10.1145/1166253.1166280

Phosphor

Animation can help

follow Iinterface transitions Windows Media Player

The right speed is crucial
Too fast increases error rate

Too slow increases task time Apple Expose

The right speed depends
on familiarity, distraction,
and other such factors

It cannot be determined
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Phosphor

Phosphor shows the
outcome immediately,
then explains the
change in retrospect
using a diagrammatic
depiction of the change




Phosphor

phosphor
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Challenging Assumptions of Tools

Phosphor breaks from the assumptions
that current tools have evolved for transitions

IIIII — —
past future
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Tools and Interfaces

Why Interface Tools?

Case Study of Model-View-Controller
Case Study of Animation
Sapir-Whorf Hypothesis

Things | Hope You Learned
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Sapir-Whorf Hypothesis

Roughly, some thoughts in one language cannot
be stated or understood in another language

Our tools define the language of interaction
Beyond the simple matter of code
Frame how we think about possibilities

Myers, Hudson, Pausch. Past, Present, and Future of User Interface Software Tools. TOCHI 2000.
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An Interaction Language
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The Same Interaction Language

File Edit UDiew Special

Macllorks System Disk
S ftems 252K in disk 48K availab

Calculator

(4h

Font /DA Mover

The Macintosh™ Finder
Bruce Horn and Steve Capps

wersion 4.1 ©1985 Apple Computer

165K in folder 48K available

Finder Imagewriter Clipboard File Mote Pad File Scrapbook File

5-D0S Executive

HELUA.FOH M3D0S .EXE ROMAN.FON THSRC .FOH
HELUB .FON NOTEPAD .EXE  SCRIPT.FON THSRD .FON
HELUC .FON PAINT .EXE SPOOLER.EXE  WIN.COH
HELUD.FOH PRACTICE.WRI TERWINAL.EXE WIH.IHI
IBHGRX .DRU README . TXT THSRA.FON WIN180.BI

MODERN.FON REUERSI.EXE  THMSRB.FON WIN180.0U

By Kind Preferences
Time Date
’711:22: AM H* ’7 3-89-083
Cursor Blink Double Click
51louw Fast 5low Fast
TEST

E
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Some Proposed Interactions

o

e=yolume alpha

Clpatrick [jgeurge n
[ 2 -

1__|_

Cled

saturation

Bubble Cursor Phosphor Sliding Widgets

Grossman, Balakrishnan. The Bubble Cursor ... CHI 2005.
Baudisch, Tan, Collomb, Robbins, Hinckley, Agrawala, Zhao, Ramos. Phosphor ... UIST 2006.
Moscovich. Contact Area Interaction with Sliding Widgets. UIST 2009.
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Some Proposed Interactions

(T Fstere L)
wolure alph

i} U
Cpatrick @eurge :n

Cled L | 2 [~
saturation i

Bubble Cursor Phosphor Sliding Widgets

None of these can be implemented in
the established language of interaction

Grossman, Balakrishnan. The Bubble Cursor ... CHI 2005.
Baudisch, Tan, Collomb, Robbins, Hinckley, Agrawala, Zhao, Ramos. Phosphor ... UIST 2006.
Moscovich. Contact Area Interaction with Sliding Widgets. UIST 2009.




Interface Fragmentation

B

AN

N~

N~

It Is Insufficient to iInnovate in any one interface
People use interfaces developed in many tools
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Prefab

Pixel-based runtime & D

modification of existing Ei

interfaces without their T h T
FRENE

source or cooperation u = S PN

Unlocks interaction by
allowing researchers to
Implement new ideas
atop existing applications

Dixon, Fogarty. Prefab: Implementing Advanced Behaviors Using Pixel-Based Reverse Engineering of Interface Structure. CHI 2010.
Dixon, Leventhal, Fogarty. Content and Hierarchy in Pixel-Based Methods for Reverse Engineering Interface Structure. CHI 2011.
Dixon, Fogarty, Wobbrock. A General-Purpose Target-Aware Pointing Enhancement ... CHI 2012.

Dixon, Laput, Fogarty. Pixel-Based Methods for Widget State and Style in a Runtime Implementation of Sliding Widgets. CHI 2014.
Dixon, Nied, Fogarty. Prefab Layers and Annotations: Extensible Pixel-Based Interpretation of Graphical Interfaces. UIST 2014.
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Phosphor Enhancement

Frame 1 Frame 2

>
< 2

U

Dixon, Fogarty. Prefab: Implementing Advanced Behaviors Using Pixel-Based Reverse Engineering of Interface Structure. CHI 2010.
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Phosphor Enhancement

Dixon, Fogarty. Prefab: Implementing Advanced Behaviors Using Pixel-Based Reverse Engineering of Interface Structure. CHI 2010.
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Phosphor Enhancement

Dixon, Fogarty. Prefab: Implementing Advanced Behaviors Using Pixel-Based Reverse Engineering of Interface Structure. CHI 2010.
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Sapir-Whorf Hypothesis

Roughly, some thoughts in one language cannot
be stated or understood in another language

Our tools define the language of interaction
Beyond the simple matter of code
Frame how we think about possibilities

Bubble Cursor Phosphor Sliding Widgets

Myers, Hudson, Pausch. Past, Present, and Future of User Interface Software Tools. TOCHI 2000.




Rebuilding the Language

We regularly rebuild the entire system
Command Line, Text Screens
Multiple Generations of Desktop
Multiple Generations of Web
Mobile Apps

We will do It again
Several near-term challenges require it
e.g., Touch, Cloud, Distributed Interfaces

Backward compatibility helps, but is not required

Olsen. Evaluating User Interface Systems Research. UIST 2007.
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Informing the Next Language

Research explores the
next generation of
language, while being
limited by the current

We therefore conflate:
ldeas
Proof of Concept
Engineering
Implementation
Broken Metaphors
Unspeakably Dirty Hacks
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Informing the Next Language

Research explores the eI N
next generation of %n«—» L 4—>%
language, while being N -

limited by the current

Prefab is not just about
‘do everything with pixels’,

We therefore conflate: but about exploring new

Ideas possibilities in the current
Proof of Concept ecosystem of interface tools
Engineering

Implementation
Broken Metaphors
Unspeakably Dirty Hacks
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Tools and Interfaces

Why Interface Tools?

Case Study of Model-View-Controller
Case Study of Animation
Sapir-Whorf Hypothesis

Things | Hope You Learned




Things | Hope You Learned

Tools embody expertise and assumptions

Tools evolve based on emerging understanding
of how to address categories of problems

Fundamental tool terminology
Threshold
Ceiling
Path of Least Resistance
Moving Target




Things | Hope You Learned

Tools frame our design processes

Be conscious of your tool decisions
Try to think about designs before tying to a tool

Choose good and appropriate tools
Understand what you are getting in a tool

Push yourself to think outside the tool

We can and will move past our current tools




CSE 510: Advanced Topics in HCI

Interface Toolkits James Fogarty
Daniel Epstein

Tuesday/Thursday
10:30 to 12:00

CSE 403




	CSE 510: Advanced Topics in HCI�
	Tools and Interfaces
	Sequential Programs
	Sequential Programs
	Sequential Programs
	Event-Driven Programming
	Basic Interactive Software Loop
	Basic Interactive Software Loop
	Basic Interactive Software Loop
	Understanding Tools
	Understanding Tools
	Understanding Tools
	Understanding Tools
	Fundamental Tools Terminology
	Tools and Interfaces
	Model-View-Controller
	Seeheim Model
	Seeheim Model
	Seeheim Model
	Seeheim Model
	Seeheim Model
	Model-View-Controller
	View / Controller Relationship
	View / Controller Relationship
	Model-View-Controller
	Model-View-Collection on the Web
	Model View View-Model
	Tools and Interfaces
	Luxo Jr.
	Animation Case Study
	Squash and Stretch
	Squash and Stretch
	Squash and Stretch
	Timing
	Timing
	Timing
	Anticipation
	Staging
	Staging
	Follow Through, Overlap, Secondary
	Pose-to-Pose, Slow In, Slow Out
	Arcs
	Animation Case Study
	States Three Principles
	Solidity:  Motion Blur
	Solidity:  Arrival and Departure
	Solidity:  Arrival and Departure
	Exaggeration: Anticipation
	Reinforcement: Slow In Slow Out
	Reinforcement: Arcs
	Reinforcement: Follow Through
	Animation Case Study
	Events and Animation
	Not Just an Implementation
	Events and Animation
	Transition Object
	Pacing Function
	Computing a Frame
	Animation Case Study
	Animation Case Study
	Kinetic Typography Engine
	Kinetic Typography Engine
	Animation Case Study
	Tools and Interfaces
	Sapir-Whorf Hypothesis
	Animation Case Study
	Phosphor
	Phosphor
	Phosphor
	Challenging Assumptions of Tools
	Tools and Interfaces
	Sapir-Whorf Hypothesis
	An Interaction Language
	The Same Interaction Language
	Some Proposed Interactions
	Some Proposed Interactions
	Interface Fragmentation
	Prefab
	Phosphor Enhancement
	Phosphor Enhancement
	Phosphor Enhancement
	Sapir-Whorf Hypothesis
	Rebuilding the Language
	Informing the Next Language
	Informing the Next Language
	Tools and Interfaces
	Things I Hope You Learned
	Things I Hope You Learned
	CSE 510: Advanced Topics in HCI�

