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Existing research identifies several avenues through
which mobile phones, and smartphones
in particular, may contribute to the fortunes of
disadvantaged populations.

Mobile phones and inequality - Will Marler






Mobile phones are considered separately as tools which
are used to take advantage of digital resources,
strengthen and grow personal networks and enhance
coordination and mobility in everyday life.

Mobile phones and inequality - Will Marler






The notion is that a gap has emerged between those
who access the Internet by phone and those who do so
by computer known as the “device divide”.

The researchers find that those marginalized by race,
income, and education are more likely to depend on a
smartphone for Internet access.

Mobile phones and inequality - Will Marler
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ABSTRACT

Graphical User Interfaces used to be stati, graphically
representing one software state after the other. However,
animated transitions between these static states are an
ntegral part in modern user interfaces and processes for
both their design and implementation remain a challenge
for designers and developers.

This paper proposes a Petri net model-based approach to
support the design, implkementation and validation of
animated user interfaces by providing a complete and
unambiguous description of the entire user imterface
ncluding animations. A process for designing inferactive
systems focusing on animations is presented, along with a
framework for the definition and implkmentation of
animation in uscr interfaces, The framework proposes a two
kevels approach for defining a high-level view of an
animation (focusing on animated objects, their propertics 1o
be animated and on the composition of animations) and a
low-level one dealing with detailed aspects of animations
such as timing and optmization. A case study (in the
domain  of ineractive  Television)  claborating  the
application of the presentod process and  framework
exemphifies the contnbution

Author Keywords

Animation; Interaction Desagn; Software Engincenng
Methods and Processes; User Interface Design,

ACM Classification Keywords

D.2.2 [Software] Design Tools and Techniques -
Computer-arded soltware engincering (CASE),

H.5.2 [Informanon Inerfaces and Presentation|: User
Interfaces - Interaction styles.

INTRODUCTION

While wday most parts of a graphical user interface are
static, animations are being increasingly used. This increase
of use, especially for arcas away from desktop applications,
can be attributed to the fact that resources remain available
after the system’s main functions are executed. Arcas
where animations can be found include domains such as
education [5,33), representation of life-like behavior on
amulated objects [8.29] or support understanding  of
dynami systems (¢.g. programs) [17.31) and for GUIs [1].

Permssion » make dpgaal or hand copies of all or part of this work for

Using animations in these application domains can decrease
cognitive load [12] and increase usability, as they visually
support the users in understanding the system's behavior
and evolution from the current state to the future one. With
ammations, user interface evolations can be represented in
a “natwral” way (sindlar to state chasges occurring in an
amimated and comtmuous way in real life) possibly
conveying additional information pertment for the users'
tasks,

While animations might mcrease usabibity, they also
increase the complexity beth for the specification and
implementation of the software pant of interactive systems,
and therefore the probability of occumrence of faulty or
undesired behaviors. For instance, the time-based nature of
animations makes them hard to specify and hard to define
and assess the detailed temporal behavior prior to
implementation.

This paper proposes a Petri net model-based approach 1o
bridge the gap baween a multidiscplmary  team
resporsible for the design, implementation and validation
of animated user interfaces by providing a complete and
unambiguows description language for defming animated
inkerfaces. The conmection of the animated behavior with
the rest of the user interface is presented, makmg it possible
10 embed ammations in a scamless way.

The following section starts with an overview of the
engincermg process repeesentmg explicit phases dealing
with ammation design and protwolyping. It describes the
enginoermg process from the requirements gathering to a
fully amimated wuser imlerface running on a dedwawd
exceution platform. Section 2 contains an istroduction of
ammations and chissifies ammations according to thear Lype
and goak md descnibes the properties that can be
manipulasted when designing and implementing animations.
Section 3 together with Section 4 present the low and high
fidelity prototyping of ansnations, Section § is dedicated to
the motivation for modeling as well as the the formal
modeling of animations. It presents the descnption
technique used and how to handle the modeling of every
component of the framework, Section 6 describes the
apphication of the approach with a real-size case study from
the Interactive Television (1TV) domain The last section
conclades the papor amphasizing the advantiges and
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Abstract—In this paper we seport a study simed al delerminng
Be effects of amation on wsabdday and appeal of educanonal
witwam wser inkrfaces. Specifically, the stady compares
wicrfaces developad for e Mathsgner™ peogram: o statx
wmicrface, an imarface with highlighting sound foedback, and an
wmicrface that moorporates fve Diaey anmation prinoples. The
main odjectives of Bhe comparative stndy were o (1) desermme
which mtcrface & the most effectne for he target ey of
Mathagacr™ (¢ g . children ages S-11), aad (2) identify any Gender
and Age differences in usng e Bree immerfaces. To accomplish
Bove poals we hine doageed @ operiment comsistmg of a
cogaitive walkdrough and a wirvey with ratmg quessions. Sixteen
hildren ages 710 pamicpated = the soady. ten maks and six
females. Reosslts dhowed no significant interface ¢ffoct on wser task
porfomance (g, sk completion time and mamber of errons).
however, mterface differences were seen o ramag of sppeal, with
e anmated miceface rased mosr “likeable’ than the other two
Task performance and rmmg of appeal were not affecsed

few research studies have reported the cognitive and
ective benefits of mcorporating $he principles of
animation in software user interfaces. In this paper we add o
the relatively small body of Incrature = this area of research
by presenting a stody aimed at isvestigating usabality and
appeal differences of three versions of the Mathsigner™

Mathsigner™ [1] s a 3D animation-based program for
seaching math concepts and relstod Amenican Sign Lasguage
(ASL) signs to deaf and hearing childron in grades K-3. The
software is currontly under development and undorgoing a
series of formative evalumations. The results of s study will
be used %0 inform the final decision om which interface design

Scor K Dyer w2 gndaie waknt n the dopatment of Compuier
Grphios Techoodogy o Pundue Umversiy. West Lafuyene, IN 47906 USA
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Animated Versus Static User Interfaces: A Study
of Mathsigner™

Scott Dyer, and Nicoletta Adamo-Villam

The paper w orgamared as follows: In sectson 1l we (a)
discuss the 12 prmciples of ansmation, (b) peesent a summary
of previous work oo ansvated interfaces, and (c) describe the
Mathsigner™ apphcation and its evaluation mcthodology. In
secton 1 we peesent the user study, and in section IV we
report the findings.  Duscussion of results and conclusive

remarks are mcluded in secton V.

1. BACKGROUND

A The 12 Principles of Ambmation

B, Previous Work ow Animared User Interfoces

A few rescarch studies report the bene fits of implemsenting
animation in software user inderfaces [$-8]). The two man
benefits haghlighted by all the studses are (1) a reduced user's

Nkl Adumo-Vilew s Asksten Professor i the depanment of  COgnitive load and (2) a higher level of appeal  Cognitive
benefits resalt pnmarily from the fact that animatson allows

“"Between the 1920°s and the late 1930's animation grew
from a novelty to an art form at the Walt Dusney Studio™ [2)
Thasks 1o Dusncy, the growih and development of tradusonal
animation belped peoduce 12 fundamsental prnciples [3] that
are still wsed and applied today. These prnciples include:
Squash and Sweich: Temng: Antcipation; Staging: Follow
Through and Overlappang Action: Strasght Ahcad Acton and
Pose-To-Pose Acton; Slow 1n and Out; Arcs; Exaggeration;
Animation, Ammated  micrfaces,  Educational Secondary Action: Appeal: Solid Drawing.

We have implemented § of these 12 prnciples n our
animated interface (1) stresch and sguash- Techniques that
defime object rggadity and mass by manipulating or distoeting
ws shape duneg an actionc (2) follow throwgh amd
overkipping action- Upon ending one action, establishing a
relatsosadap 10 the sext acoon (3) show-in slow-our- The
spaceg of the m-between frames 10 achieve acoeleranon and
deceleration at the beginmng and ending of the action,
rospectively. (4) Anriciparion ~ Prepanng the audience for an
action 1o come;, and ($5) Arex -The curved path of action for

The selection of these 5 principles was based partally on
research by Chang and Ungar [4]. and was motivated by the
following considerations. Changes of shapes (¢.g., stretch and
squash) give objects solidity and peovide users with selection
foedback. Follow-through and anticipation make nter-
connections between different interface states logical and
clear, whale slow-an-sdow-outs provide smooth ransitions
betwoen them. Moson that describes arcs is visually pleasing

M uscrgd recen ol My Sk, 2008, Thes work was suppocted i pat and can increase the overall appeal of the interface.
by NSERDE graest06 22900, by the College of Technology o Pardue
Universty (poaentO0006S85), amd by the Envisim Cemter for Duin

Turning Function Calls Into Animations
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[RACT views on data [12. 19, 27); or the animation of vist

ated transitions are an integral part of modern imerac-
rameworks. With the increasing number of animation
rios, they have grown in range of animatable features.
ot all transitions can be smoothed: programming sys-
lkmit the fexibility of frameworks for animating new
s, and force them to expose Jow-level details to program-
We present an ongoing work to provide system-wide
stion of objects, by introducing a delay operator. This
tor turns setter function calls into animations. It offers
erent way 10 express animations across frameworks,
scilitates the animation of pew properties
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NTRODUCTION

the doveal anemnent of ol ore anisnaslinne have hoomn

ters in video games by interpolation among motion
keyframes [6, 29]. Ammations are considered use
interfaces to help following changes [26], and in
tsons to build a mental map of spatial mformation
can also convey meaning in data visualzation [ 1]
telling [18]. as well as many other roles in user intef
Interaction frameworks have been evolving ove
support a greater range of uses, by developing mo
ways to animate clements in user interfaces, W
systems would animate a few properties, such
or color. with different functions for each, mode
contain too many 1o scale this way. In particular, C§
animatable properties’, and Core Animation has
with this increasing numbers of ansmatable prope
frameworks rely on naming strategies to refer to
= like “positicn®, “scale”, “color” ~ instead of
specific function for each. This improves flexability
ing andmsated properties at runtime, and reduces A
also gives an snplicit contract that any property ca
or at least one which would make sense to the pro)
This flexability has a price though. The animati
tom properties and types requares frameworks to
advanced API that exposes low-level details of
tion systems, induding timers and threads. Thas
larger animation APIs, and cumbersome syntaxes
the complex technaques often used to animate pro
names. [t also creates a steep leaming curve fr
advanced APL which is likely to force programen
to existing animatable properties whenever possy

Does Animation Help Users Build Mental Maps of Spatial Information?

Benjamin B. Bederson
Computer Science Department
bederson@csaomd.edu
Human-Computer Interaction Lab
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University of Marvland, College Park, MD 20742

Abstract

We examine how animaling a viewpoint change in a spatial
information system affects a user’s ability to bwild a mental
map of the information in the space.  We found tha
animarion  improves users' ability 1o reconstruct  the
information space, with no penally on rask performance
time. We belleve that this stedy provides strong evidence
Sfor adding animated transitions in many applications with
Sixed spatial data where the wier navigates around the data
space.

1. Introduction

During the past decade, rescarchers have explored the
use of animation in many aspects of user interfaces. In
1984, the Apple Macimtosh used rudimentary animation
when opening and closing wons,  This kind of animation
was used 1o provide a continuous transition from one stale
of the interface to another, and has become increasingly
common, both in rescarch and commercial user interfaces.
Users commoanly report that they prefer animation, and yet
there has been very little research that attempts to
understand how animation affects users’ performance.

A commonly held belief is that animation helps users
maintain obgect constancy and thus helps users 1o relake the
two states of the system. This notion was described well by
Robertson and his colleagues in their paper on "cone trees” .

Angela Boltman
College of Education
abolman@ umiacs somd edu
Human-Computer Interaction Lab
Institute for Advanced Computer Studies
University of Maryland, College Park, MD 20742

1.1. Animation takes time

One potential drawback of adding anmimation 0 an
interface or vissalizaton is that animation, by defimtion,
takes time. This brmgs up a fundamental trade-off between
the time spest mimating and the time spent using the
interface. At one extreme with no animation, system
response can be instantancows. Users spend all of their
time using the system. However, the user may then spend
some time after an abrupt trnsition adjusting to the new
representation of information and relating # to the previous
represestalon.

Al the other extreme, cach visual chamge in the interface
1s accompanxed by a smooth rassition that relates the old
represestaton 10 the new ome.  Whale developers of
ammated systems hope that this animaton makes il casser
for users to relate the diffesent states of the system, there is
clearly a trude-off in how much time is actually spent on
the transtion. If the tramsition is too fast, users may not be
able 10 make the comnection, and if the transition is too
long. the users’ time will be wasted. The ideal animation
time is likely to be dependent om a number of factors,
including task type, and the user's experiemce with the
interface and the data. In pulot stadies and our expenence
building animated systems, we have found that animations
of 0.5 — 1Lisecond seem to strke a balce, Others bave
found one second aninaticns to be appropriate [9 p. 185).

In the worse case, anmnatoss can be thought of as an
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Emerging Guidelines for Communicating with Animation

in Mobile User Interfaces
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ABSTRACT

Animations are a widely wsed dosign clement in mobile user
interfaces; however, it s unclkear how thee wses of asimation
support or challonge prior research. Therefore, | examine the
current animation guddines published by Microsoft, Apple, and
Google, and then compare these guidelines 1o sovem design
principles proposed by provioss studies (solidity, exaggoeration,
reinforcemont, attachmaent, rddectance, smoathness, asticipation). |
then examine the animation types (¢.g. rotation and fading) wsed
by a specific mobike application. By companng currest peactices
0 previous research, | argee that decades-old design peinaiples
can be used to understand and clanfy the frequent isjunction to
design antmation that & “reaistic” and/or “lively.” | also call
attention % emenging terms and concepts that are st covered by
prior rescarch, providing possible threads for future study.

CCS Concepts

* Human-centered computing ~ User Interface design +
Human-centered computing ~ Graphical wser interfaces ¢+ Humas.
centerad computing ~ Mobile phones * Computing methodologies
~ Animation * Software and its engincering ~ Design patterss

Keywords
Animation; motion design; user expenience design; mobile design
droct masipulibon, motics grapho

1. INTRODUCTION

Jus as there are good and boad uses of color, 50 there are
goad and bad uses of animation.

«Thomas and Caulder [1, p. 220)

Not long ago, animated graphics were commonly understood 5o be
one of the 1op mistakes in web design. As recently as 2005, user

expenence specialist Jakobd Neilsen argeod $hat desizmers should

the interface, and add a sense of delight o the user experience [3)
Animated design elements are also inceeasingly employed in the
dosign of mobale user interfaces, where they are used 1o provide
foedback for gesture-based operatsons and signal the spatial
organizatwon of the intarface [4].

Despate these arcas of development, much of the rescarch oo
animason and wabilty has focused solcdy o the dosign of
animason within particular dosktop applcations [5,1.4) Given the
mereasmg use of animation in mobile interfaces, it is necossary to
comect prior rescarch with contemporary practices and the
specific constraints of mobile Ul in order to develop an updated
set of bost practces

In thas paper | work toward these updated practices by reviewing
the carrent guidchnes publshed by Microsoft. Apple, and Google,
examinmg the way ther gisdelines offer differing sets of general
princples and specific pracoices. | then compare the general
princples 1o those proposed by Chang and Ungar (6] and Thomas
and Casbder (1), assessing how the traditional guidelines for
animason are re-contextualzad and challenged by contemporary
peactices.  Finally, | compare the animation types and
commumscative functions discussed by Novik et al [§) with the
use of answation in the Tumblr application devddoped for the
Android platforma. Theough this peocess 1 offer a tentative outling
of the asexation typos and communcatne functions that nay
roquire remewed attertion in light of the growing atkntion 1o
mobde mierface design. | conclude with posuble directions for
future rescach

2. REVIEW OF RELATED RESEARCH

Defining amamatwon = no casy tak. Some studas refar to
animaton @ purchy a phenomena related 1o spatial movement [ 1]
while others we the lerm 1o refer 10 refar 0 any qualitatine
changes m mn mterface, such as changes in color or opacity [7)

A dllomalh., o one aosne shedies thet o o ol aslesetiass an

The Communicative Functions of Animation
in User Interfaces

David Novick
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ABSTRACT

To devdop a model that relates the purpose of the communication
W the nature of the mimation, we ssrveyed cunting user
mntcrfaces that use snimation, amalyred Bese uses with respedt 10
type of animation and commesicative functsos, and commadered
ambiguous o othernise difficadt cases. From thas amalysis, we
constructed 3 matnx with  apprOPrIcHSsy | SEPRrOPrIIcaess
values for all combimations of commmemcative fesctions and
anmanon types covered by our sunvey. To illesrate how e
model could be applied to graphical user interfaces and %o assess
the model's plausibility, we used e model % dovelop two
versions of a user imerface for an MP3 player.

Categories and Subject Descriptors

HS2 [Information Interfaces and  Presentation) User
Interfaces ~ graphical wser imterfaces (GUI), style gaides, Theory
and methods

General Terms
Design, Human Factors, Standardization

Keywords
Animation, design pattorns

1. INTRODUCTION

Most peaple equate animated confemt with wreless combent
~Jakob Niclsen [17]

Niclson aimad his maxim at designors of wser intorfaces who wee
Flash with, as he put it, no purpose beyond ammoying people. But
designers who sock %0 wse amimation in a more intograted way, as
an inherent part of the wser interface rather than as somncthing
mercly o catch the cye, find scamt support in the intorface-design
hterature. Developers can rely on rasources that provide design
patterns that, incidesmally, use amimation, bet they are largely on
their own if they seck more gesenally applicable, model-based
advice. What do differest kinds of asimation communicate 10 the
user? When should a designer consider introdecing animation into
an imerface, or changing the mature of am existing asimation = an

Permsion 10 make dgnal or hard copies of all or part of this work for
pensonal of classsoom e b prastod without fee provaded that copees sc
mot sade or distribated for profid or commercial advatage ad that
copees boar this notce amd Be full citation on the fimt page. To copy
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quines prios specilic p dom and or a fee
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mterface” Answers to these sorts of questions, which touch on
fundamental but relatively unexplored issues in the design of
commurecaion, requere 3 moee compechensive and sysicmsatic
comection between the foem of dafferent ansmations and what
ey comesunscate, In this paper we claes that the key
commurmecaive functons of ammason in wer inkcefaces can be
chasacicrized by a model that relates the purpose of the
commurmcaion 10 the sature of the anssation, Such a model
could support dessgners who seck 10 use ansmation to expand the
effectiveness and usabality of user interfaces.

In thes paper, then, we review the state of ant with respect
models of animation in uscr inlerfaces, survey the uses of
animation m custing and proposed user intorfaces, present an
mtial model that describes the appropristencss of different
animasion types for differont communicative functions, and
dlustrates how the model could be applied 1o graphical wer
mterfaces by presenting two versons of a user nterface for an
MP3 player. We conclude with a discussaon of the strengths and
hmitations of the model.

2. REVIEW OF RELATED RESEARCH
Definitons of animason in wser interfaces have ranged from
specific to general Vodislav [25) dstingueshed three categones of
animason: (1) demonstration of programs behavior, such as
algorthes animasce and datas visuadization, (2) feedback for
wers’  actions o peovsde mwoee realiste  interacton, and
(3) predefined animation, unaffected by cuther the user or the
peogram. The latter category, the most coaservative view, defines
animason such as videos presented in help systems [eg., 10, 21}
And o the three categories could be added a newer and often
MOS0 annoYmg one: animation as a visual attractor [K) such as the
clements of o-lme advertmements that try 1o grab the viewer's
attention—the very function that was the target of Nichen's
comment

In this paper, we define animasoa beoadly, with a view toward

as general a modd as possible. As expressed by Thomas
and Calder [22 (p. 199)], the “goal i to apply animation 10 the
micrface itsel —10 cenbance o augment the cffectiveness of
buman imteraction with applications that prosest a graphical
mitcrface.” Animation as an mberant part of the user nter face, as
opposed 1o a predefined animation, can reduce the user's
copmtive load by enablng the user 1o follow and understand
changes in the mterface’s appearance; that is, the interface uses
animasion o replace sudden changes with smooth transitons [ $,
6], Those transitions can be spatsal or qualitative. For example,
developers of wolks for mtcrfaces with this sort of animation
bave provaded moton, swalng, and change of color [13) and
change of posation and change of shape [9),

Transition Animations Support Orientation
in Mobile Interfaces Without Increased User Effort

Jonas F. Kraft
Chair of Psychological Ergonomics
Julius-Maximilians-Universitit
97074 Wiirzburg, Germany
kraftunif@ gmail.com

ABSTRACT

Some animations in mobile user interfaces aim at supporting
user orientation by facilitating users to build a mental model
of the Ul's structure, Possible drawbacks are that animations
are time<consuming and that complex and distracting
animanons may increase users’ mental workload. These
cffects of orientation animations are investigated in an
conpirical study. Parucipants either used an animated or a
non-animated version of a mobile movie recommender app.
The results imply that animations can support users in
building more accurate mental models of the app's structure
and enhance gesture-based interaction. No additional costs in
terms of time or mental workload were incurred when using
the animations. Thus, lightweight orientation animations can
have large potential benefits at btk cost.

Animation; User Experience; Usability: Onentation; Mental
Model; Mental Workload

ACM Classification Keywords

H.5.1 Multimedia Information Systems: [animations |

INTRODUCTION

Animations in mobile user interfaces are usod in several
ways [20]: ammated microinteractions give the user an
dlusion of a naturally behaving object (e.g. a button looks
Bke it has been pressed animations show the state of a
peocess to the user (e.g. loading bars); animations can be
used decoratively 1o make the interface more interesting and
catch the user's attention; and clarifying mimations,

Jorn Hurtienne
Chair of Psychological Ergonomics
Julius-Maximilians-Universitiit
97074 Wirzburg, Germany
joem hurtienne@uni-wuerzburg.de

In HCI, animations have been defined as @ serdes of varying
images presented dymamically according fo wser actions in
ways that help the user o perceive a continwous change over
time and develop a more appropriate memtal model of the
taek [10, based on 2, 14]. Some carly work on animations in
HCI was done in the 19905, Somse acadenics investigated the
effects of mimation on decision making and in information
visualisation [9, 18], Others examined ¢ffects of animations
on the case of wse of a system and other factors of the wser
expenence [2, 17) The most comprehensive taxonceny of the
roles of aninsations in user interfaces was recently provided
by Chevalier et al. [6). According 10 them animations can

e Keep users in context - by onmtmg wsers dunng
mvigation, supportmg tracking during layout changes,
keeping users up to date, summansing ad replaying
history.

* Aid teaching -~ by pointing out affordances, giving
previews, explaining how a system works, giving
examples, illustrating an algorithm and teach new
representations of informasion,

¢ Enhance the user experience by cngaging users,
providing  visual comfort ad acsthetics, viswalising
activitics and progress, revealing and hiding content,
providing virtwal tours and feedback on mpet mechanisms.

e Aud data encoding - by reveaaling data relasonships,
conveying uncertainty or randomaess and encoding object
attribules and emotions.
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People & Groups People & Groups

Categories Categories

Tasks
Tasks

e o e Add category Add person Import VCF

Add category Add person Import VCF File
File

bit.ly/pwa-static bit.ly/pwa-animated



VVhat are the problems with
the mobile web?
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Not reactive
to touch
INteraction

The Washington Post

Democracy Dies in Darkness

National Security

A divided House backs

impeachment probe of

What te wateh foras the Trump impeachment
inquiry.entefs|a new pﬂasﬁ E

o~
’.

.

A divided House passed a resolution to farmally
proceed with its impeachment inquiry of President
Trump, setting the stage for the first public hearings.
(Rhonda Colvin, Whithey Shefte/The Washington Post)

By Elise Viebeck, Karoun Demirjian,
Rachael Bade and Mike DeBonis
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ANIMATIONS
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feel in control
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VVhat do native applications
do differently?
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onboarding animation

Welcome to

animated transitions
Endel

fading in new content
gradually

[ Continue ]
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Filter (1) N Relevance

navigation animation

Quick banana Zucchini

indicating change in content Plueberry ice cr..

Lisa Scholzel ;, ' Luise
Kitchen Stories By Kitchen Stories

brownies
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® spinners / loaders

Experiences

®* hiding content in swappable
areas to the side Continue your search

® fading in new content o

North America

® pavigation animation

EXPLORE SAVED TRIPS



loaders

FABULOUS

showing progress
animated transitions

fading in new content
gradually




Animation in PWAs




NAVIGATION & CONTEXT



“When animations were
present, more participants

had the impression of Figure 1: Grid for the
. . . . reconstruction of the
interacting with a continuous app’s structure,

space rather than with
separate screens.




Lorem lpsum Dolor Sit
Amet Consectetur

by Jaison Justus, 16 Jun 2016

Lorem ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut
aliquip ex ea commodo consequat. Duis
aute irure dolor in reprehenderit in
voluptate velit esse cillum dolore eu fugiat
nulla pariatur.

Lorem Ipsum Dolor Sit
Amet Consectetur

by Jaison Justus, 16 Jun 2016

Lorem ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna
aliqgua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut
aliquip ex ea commodao consequat. Duis
aute irure dolor in reprehenderit in

)




.bottom-nav {
position: fixed;
width: 100%:
top: 100%;

left: 0O;

transition: transform 0.2s
cubic-bezier(0.39, 0.575, 0.565, 1);




.bottom-nav {
position: fixed;
width: 100%:
top: 100%;
left: 0;

transition: transform 0.2s
cubic-bezier(0.39, 0.575, 0.565, 1);

.bottom-nav.visible {
transform: translateY(-100%):;



pottom
DOTTOm
potTtTtom

DOTTOom

= = = =
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.dl
.dC
. dl

.dC

EventListener('touc
EventListener('touc
EventListener('touc
EventListener('touc

hstart', handleGestureStart, true);
hmove', handleGestureMove, true);
hend', handleGestureEnd, true);

hcancel', handleGestureEnd, true);




handleGestureStart = (evt) = {
evt.preventDefault();

1f(evt.touches &5 evt.touches.length > 1) {
return;
initialTouchPos = getGesturePointFromEvent(evt);

navBar.style.transition = 'initial’;

'




function getGesturePointFromEvent(evt) {
let polint = {};

1f(evt.targetTouches) 1

point.x = evt.targetTouches[0].clientX;

point.y = evt.targetTouches[0].clientY;

} else {
polnt.x = evt.clientX;
polint.y = evt.clientY;
;

return point;




handleGestureMove = (evt) = A{
evt.preventDefault();

if(!'initialTouchPos) A
return;

getGesturePointFromEvent(evt);

LlastTouch

if(rafPending) {
return;

rafPending = true;

window.requestAnimFrame(() = update(lastTouch.x, lastTouch.y));

Fi



) ‘

function update() {
if('rafPending) {
return:

let differenceInY = 1nitialTouchPos.y - lastTouchPos.y;
let newYTransform = currentYPosition - differencelnY;
navBar.setProperty('--y', newYTransform);

rafPending = false;

- N N

.bottom-nav {
transform: translateY(var(--vy));



handleGestureEnd = (evt) = {
evt.preventDefault();

if(evt.touches &5 evt.touches.length > 0) {
return:

Ny s

rafPending = false;
navBar.style.transition = 'transform 0.3s ease-1n-out';




.bottom-nav {
will-change: transform;




Creating new layers

. will-change property
foo { . 3D Transform
will-change: transform;

transform: translateZ(0);

backface-visibility: hidaden;

. animated 2D transforms

AN W N =

. being on top of a
compositing layers

5. animated CSS filters



don’t create too many
layers since they
consume memory

remove them if the
animation is finished



Lorem Ipsum Dolor Sit
Amet Consectetur

by Jaison Justus, 16 Jun 2016

Lorem ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna
aligua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut
aliquip ex ea commodo consequat. Duis
aute irure dolor in reprehenderit in
voluptate velit esse cillum dolore eu fugiat
nulla pariatur.

Lorem Ipsum Dolor Sit
Amet Consectetur

by Jaison Justus, 16 Jun 2016

Lorem ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut
aliquip ex ea commodao consequat. Duis
aute irure dolor in reprehenderit in

)




Parent-child transitions

From a parent screen, an embedded child element lifts up on touch and expands in place, using Standard
easing. The mation both draws focus to the child screen (which is the destination of the interaction), while

reinforcing the relationship between parent and child screens.

A parent-to-child transition

material.io/design/navigation/navigation-transitions.html



https://material.io/design/navigation/navigation-transitions.html

Sibling transitions

Screens that share the same parent (such as photos in an album, sections of a profile, or steps in a flow)
move in unison to reinforce their relationship to one another. The peer screen slides in from the one side,
while its sibling moves off screen in the opposite direction.

Tabs indicate they are related by sitting at the same elevation and moving together.

material.io/design/navigation/navigation-transitions.html



https://material.io/design/navigation/navigation-transitions.html

Top-level transitions

At the top level of an app, destinations are often grouped into major tasks (and the tasks may not relate to

one another). These screens transition in place by changing values such as opacity and scale.

Destinations in a bottom navigation bar transition in place.

material.io/design/navigation/navigation-transitions.html


https://material.io/design/navigation/navigation-transitions.html

ACTIVITY & FEEDBACK
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codepen.io/chrisgannon/pen/yXmbMg









<div class="spinner"></div>




.spinner 1
width: 40px;
height: 40px;
margin: 100px auto;
background-color: #333;
border-radius: 100%;
animation: scaleout 1.0s i1nfinite ease-1n-out;

akeyframes scaleout {

from { f?’i?

transform: scale(0); @

"

;
to {

transform: scale(1.0); N N

opacity: 0;
! <div class="spinner"></div>



DISPLAY



Condition Library

Most read ) Ada users

Common cold

Unspecified depressive episade

[rritable bowel syndrome

ast read

Common cold




Display clutter can be defined as the
decrement of performance and cost of
attention, particularly, visual search
decrements, that result from the
interaction between display-based and
user-based factors.

Nadine Moacdieh, Nadine Sarter

Display Clutter: A Review of Definitions and Measurement Techniques



Display clutter can be defined as the
decrement of performance and cost of
attention, particularly, visual search
decrements, that result from the
interaction between display-based and
user-based factors.

Nadine Moacdieh, Nadine Sarter

Display Clutter: A Review of Definitions and Measurement Techniques
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Whole menus are reduced to
single icons, and additional pages
and features are often located in
swipe-able areas to the left or
right of the visible screen.

Organizers

115 profiles

= Shopbox Norge
el Organizer Follow

Hyper Island
HYPER Foll
RIELIY  Organizer SRS

T

HumanPotential ...

Organizer




Animation, then, makes up for the lack
of visible navigation tools by establishing
and reinforcing metaphorical
relationships between visible elements.

By encouraging users to navigate with a
swipe instead of an arrow or button, we
can save screen space.

Daniel Liddle

Emerging Guidelines for Communicating with
Animation in Mobile User Interfaces



Hidden Content Animation

codepen.io/lisilinhart/full/ GRRyxxY



<section class="card">
<img class="card image" src="..." > .card__hidden
<div class="card hidden">
<h3 class="card__heading">Labrador</h3>
<p class="card text">The Labrador Retriever, or just Labrador,
1S a large breed of retriever-gun dog. The Labrador 1s the
most popular breeds of dog 1n Canada, the United Kingdom
and the United States.
</ p>
</div>
</section>




const cardEls = [ ... document.querySelectorAll(".card")];

cardEls.map(card = {

card.addEventListener("pointerdown", handleStart, true);
card.addEventListener("touchstart", handleStart, true);
card.addEventListener("mousedown", handleStart, true);

})s;

function handleStart(evt) {
const target = evt.currentlTarget;
target.classList.toggle("visible");




.card hidden

.card hidden {
position: absolute;
top: O,
left: 100%:;
transition: transform 0.35s cubic-bezier(0.47, 0, 0.745, 0.715);

.card.visible .card hidden {
transform: translateX(-100%);




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 I'\kel\j 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.

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.

linear

Q
Yy
3

This page helps you choose the right easing function.

el C
oo ' |

easelnSine easeQutSine easelnOutSine ' easelnQuad easeQutQuad easelnQutQuad

easelnCubic easeQutCubic easelnOutCubic easelnQuart easeQutQuart easelnOutQuart

e

easelnQuint easeOutQuint easelnOutQuint easelnExpo easeOutExpo easelnOutExpo

yawa

easelnCirc easeQutCirc easelnOutCirc easelnBack easeQutBack easelnOutBack
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EASINGS.NET

[

easelnElastic easeOutELastlc easelnQutElastic anealnla nce easeQutBounce easelnOutBounce
Only in JavaScript

— T S




easeQutSine

/

easeout £eels more

reactive and instantaneous



easeQutElastic

easeQutSine

needs more time,
easeout teels more _\
because its a more
reactive and instantaneous
COM@QX curve



easeQutSine

when an element is mov'\nﬁ /

into the screen it should start quick /
and slow down towards the center




—

easelnSine

when an element is mov‘\nﬁ
out of the screen it should start slow
and sPeed Up towards the end
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The users who we observed
touching their phone’s
screens or buttons held their
phones in three basic ways:

one handed — 49%
cradled — 36%
two handed — 15%



http://https//uxmatters.com/mt/archives/2013/02/how-do-users-really-hold-mobile-devices.php

The 49% of users who use

just one hand typically hold
their phone in a variety of

positions.

Study: How do users hold their phone



http://https//uxmatters.com/mt/archives/2013/02/how-do-users-really-hold-mobile-devices.php

People can read content best at
L — the center of the screen and
east Accurate

Edges, corners

often scroll content to bring the

part they're reading to the middle
Most Accurate || of the screen if they can.

Center
People are better at tapping at
the center of the screen, so

touch targets there can be
smaller.

Article: Design for Fingers, Touch, and People



https://www.uxmatters.com/mt/archives/2017/03/design-for-fingers-touch-and-people-part-1.php

LURHELL

IDEATION + DESIGN CORE GESTURES Basic gestures for most touch commands

Tap Double tap

Briefly touch surface Rapidly touch surface Move fingertip over Quickly brush surface
with fingertip twice with fingertip surface without with fingertip
losing contact

Pinch Spread Press Press and tap

&) O

Touch surface with Touch surface with Touch surface for Press surface with

two fingers and bring two fingers and extended period one finger and briefly

them closer together move them apart of time touch surface with
second finger

Press and drag

4y B, o, 8

Press surface with one finger and Touch surface with two fingers
move second finger over surface and move them in a clockwise
without losing contact or counterclockwise direction



https://www.lukew.com/ff/entry.asp?1071

Single Tap



Hidden Content Animation

Single Tap




Double Tap



Double Tap Animation

Double Tap

codepen.io/lisilinhart/full/ XWWZzYK



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

Double Tap Animation

.card:after 1

nes n

content: L
transform: scale(0);
transition: transform 0.3s

cubic-bezier(0.39, 0.575, 0.565, 1);

.card.liked:after {

animation: liked 0.8s
cubic-bezier(0.445, 0.05, 0.55, 0.95)
forwards;

codepen.io/lisilinhart/full/ XWWZzYK



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

Double Tap Animation

.card.liked:after {

animation: liked 0.8s
cubic-bezier(0.445, 0.05, 0.55, 0.95)
forwards;

akeyframes liked {
0%
transform: scale(®) translate(0);

¥
45% 4
transform: scale(1) translate(0);

}
65% {
transform: scale(0.2) translate(0);

}
100% {

transform: scale(0.2) translate(220%, 200%):

codepen.io/lisilinhart/full/ XWWZzYK



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

Double Tap Animation

00
card.addEventListener("touchend", handleDoubleTap, true);

let lastTap = 0;

function handleDoubleTap(evt) {
evt.currentlTarget,

const target
evt.preventDefault();

let currentTime = new Date().getTime();
let tapLength = currentTime - lastTap;

if (tapLength < 500 &5 tapLength > 0) {
target.classList.toggle("liked" );

lastTap = currentTime;

codepen.io/lisilinhart/full/ XWWZzYK



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

Drag

Swipe Left

codepen.io/lisilinhart/full/gO0eONB



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

Hammer.min.js
v2.0.8 — 7.34 kB gzipped

codepen.io/lisilinhart/full/gO0eONB



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

const el = document.querySelector(".container");
let reachedEnd = false; fa |
let rAF; // requestAnimationFram

const mc = new Hammer(el);
mc.get("pan").set({ direction: Hammer.DIRECTION_VERTICAL });
mc.on("pan", (evt) = {
i1f(!'reachedEnd) {
let deltaY evt.deltaY;
let rotate = deltaY / window.1innerHeight;

request = requestAnimationFrame(() = update(delta¥Y, rotate))

F);

codepen.io/lisilinhart/full/gO0eONB



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

REQUESTANIMATIONFRAME

FRAME FRAME FRAME FRAME FRAME

L we conﬂnuousltj wWAaNt to updafe
the screen and 3@,‘r as mMany

frames as Poss‘\\ole



REQUESTANIMATIONFRAME

! ! ! !

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

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



REQUESTANIMATIONFRAME

touchmove

!
! ] ! !

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



REQUESTANIMATIONFRAME

touchmove touchmove

! !
! ! ! !

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



REQUESTANIMATIONFRAME

touchmove

touchmove touchmove
touchmovet ouchmove

} ! bl
! ! ! !

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

we update the next @rameJ

onl\j with the latest value



function update(delta¥Y, rotate) 1
let currentEl = items[item];
currentEl.style.setProperty('--y', deltaY);
currentEl.style.setProperty('--rot', rotate);
currentEl.style.transitionProperty = "opacity";

codepen.io/lisilinhart/full/gO0eONB



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

function update(delta¥Y, rotate) 1{
let currentEl = items[item];
currentEl.style.setProperty('--y', deltaY);
currentEl.style.setProperty('--rot', rotate);
currentEl.style.transitionProperty = "opacity";

if(Math.abs(deltaY) > window.innerHeight #* 0.4) {
currentEl.style.transitionProperty = "opacity, transform";
el.style.setProperty('--front', item)
el.style.setProperty('--back', +!item)

reachedEnd = true;
i1tem = +!item;

codepen.io/lisilinhart/pen/gO0eONB



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

mc.on("panend", (evt) = {
reachedEnd = false;

})

mc.on("panstart", (evt) = {
otherEl = items[+!item];
otherEl.style.setProperty('--y', 0);
otherEl.style.setProperty('--rot', 0);

})

codepen.io/lisilinhart/pen/gO0eONB



https://codepen.io/lisilinhart/pen/gOOeONB
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People & Groups People & Groups

Categories Categories

Tasks
Tasks

e o e Add category Add person Import VCF

Add category Add person Import VCF File
File

bit.ly/pwa-static bit.ly/pwa-animated



People & Groups

Categories

Users prefer animated -
interface, when they’re done -

in the right way. Tasks

Animation shouldn’t delay or @ee

Add category Add person Import VCF

annoy the user.




Combing touch gestures with
animation, can allow the user to
become accustomed to
shortcuts through gestures.

These shortcuts allow the user
to navigate more quickly in an
application (expert user).



People & Groups

Categories

A lot of animation processing
happens subconciously, which
. . . Tasks
is why well done animations

are often not noticed by the aoe

u S e r. Add category Add person Import VCF

File




When the design and UX
aspects, which are common
in native applications are
used in PWAs, users also
perceive them more as a an
“App’ rather than a mobile

website.




WHAT TO AVOID?

missing touch feedback
small touch targets

gestures that aren't
understandable

animations that aren’t consistent
with the touch movement



WHAT TO AVOID?

hard cuts between screens
that are very different

missing transitions when
information space updates

missing explanation of
relationships between
interface elements



WHAT TO AVOID?

empty screens

missing loading animations

missing skeleton screens

long waiting times



p q;\
£ ava

WHAT TO AVOID?

no feedback on touch events
blue flashes
long, annoying animations

not considering touch areas



“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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