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Sony Walkman
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Car phone
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Mobile connectivity

* 75% of the world population have access to mobile
phones

« 2000 — 1 billion mobile subscriptions
« 2012 — 6 billion

« 5 billion in developing countries
« 2011 - > 30 billion apps downloaded
« Most people use a few apps most of the time

What should we be making and how?
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Malaysia
Integrated Compass. Why?




— Information ..
Information is...
Was...
Scarce All around us
Expensive Cheap or free
Shaped and controlled by Shaped and controlled by
elites consumers and networks
Designed for one-way, Designed for sharing,
mass consumption participation and feedback
Slow moving — Immediate

External to our worlds Embedded in our worlds



Mobile is the needle, Social Networks are the thread

Mobile...
Moves information with us

Makes information accessible
ANYTIME and ANYWHERE

Puts information at our fingertips

Magnifies the demand for timely
information

Makes information location-sensitive

Social Networks...

Surround us with information through
our many connections

Bring us information from multiple,
varied sources

Provide instant feedback, meaning and
context

Allow us to shape and create
information ourselves and amplify
others’ messages




Mobile is the Needle: 88% of US Adults Have a Cell Phone

86%

67%




SCHOOL OF INTERACTIVE
SF | ARTS ¢+ TECHNOLOGY

Smartphone tipping point -- 46%

Changes in smartphone ownership, 2011-2012

% of US adults who own...

80% -
60% -
46%
40% - 35%
| 17%
- . N
0% - T T .
Smartphone Other cell phone No cell phone

B May 2011 February 2012

Source: Pew Research Center’s Internet & American Life Project April 26-May 22, 2011 and
January 20-February 19, 2012 tracking surveys. For 2011 data, n=2,277 adults ages 18 and
older, including 755 interviews conducted on respondent’s cell phone. For 2012 data,
n=2,253 adults and survey includes 901 cell phone interviews. Both 2011 and 2012 data
include Spanish-language interviews.
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Smartphones — 46%

60%

40%

20%

0%

Millennials Gen X Younger  Older Boomers Silent G.l.
(18-34) (35-46) Boomers (57-65) Generation  Generation
(47-56) (66-74) (75+)
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An internet device
More than half of adult cell owners go online using

their phones 17% use mobile as
% of adult cell owners who use the internet or email on their phone prima ry or exclusive
ey online connection
device
60% - 55% e 45% of those ages
L 18-29
I, el 539%
40% - % .- 8 Py 8% * 51% of blacks
I 38% e 42% of Latinos
20% 7 5% e 38% of those in HH
earning less than
April 2009 May 2010 May 2011 April 2012

I Email Internet ==& Total Cell Internet Use
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Number of texts sent/received per day, by age group -

Based on aduits who use text messaging on their cell phones

120 -

20 - s 9.8
47

g

0 2 y

18-24 25-34 35-44 45-54 55-64 65+

- Niean texts per day — \iedian texts per day

Source: The Pew Research Center's Internet & American Life Project, April 26 —May 22, 2011
Spring Tracking Survey. n=2,277 adult internet users ages 18 and older, including 755 cell phone
interviews. Interviews were conducted in English and Spanish.
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Cell phones as connecting tools

% of cell owners
e 64% send photo or video
e Post video 25%

i o 55% access social net. site

4 ¢ 30% watch a video

e 11% have purchased a product

e 11% charitable donation by text

e 60% (of Twitter users) access Twitter
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L ocation services

% of smartphone owners

May 2011 ™ Feb 2012
80%

70%

60%

50% 55%

40%

30%

20%

10% 12%

0%

Geosocial services Location-based information
services
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Apps —50% of adults

W Sept 2009 MW May 2010 = August 2011

100%

80%

60%

43* 43 20
40% AQ ¥k 38
29*
22%
20% -
0% - \ \

Download apps to their Have preloaded apps on Total who have apps on
phone their phone phone




Apps: From Superhighway to Bypass

Apps provide direct connections to information

News, weather, sports or stocks
updates

Learn about something you're
interested in

Get info about a destination you're
visiting

53%

Help shop or make purchases

Get more info about an event
you're attending

Based on August 2011 Pew Internet Tracking Survey
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How often cell users experience problems with their phones
Among Americans ages 18+ who are cell owners, texters or cell internet/email/app users respectively

M Several times/day W Once/day 1 Few times/week Less often Never

Dropped calls 41% 6%
(among cell owners)
Unwanted sales, marketing 449 30%
calls (among cell owners)
Spam, unwanted texts
(among texters) . L
Slow download speeds |
3 3 12% | 9% 25% 31% 21%
(among internet/email/app users) |
0% 20% 40% 60% 80% 100%
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Cell phone uses
% of cell users have done these things in past 30 days

« Coordinate a meeting or get-together — 41%

« Solve an unexpected problem that they or someone else had
encountered — 35%

 Decide whether to visit a business, such as a restaurant — 30%

« Find information to help settle an argument they were having —
27%
 Look up a score of a sporting event — 23%

* Get up-to-the-minute traffic or public transit information to find the
fastest way to get somewhere — 20%

* Get help in an emergency situation — 19%
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UX

User interface considerations on mobile
are radically different than on the desktop.

GEICO.

Karen,
Start your policy today for

*
il ATAT T 12:00 PM - $49. 82 per month

after applied discounts

Mobile Boarding Pass

Prefer to buy later?

*Assumptions were used in

Detail
your quote. etails @
{ Policy Coverages Details @
New York City 1o Los Angeles
Vehicle Coverages Details
JOE TRAVELER : it
AAFUGHT 1 Discounts ($88.00) Details @
DATE 26 JAN
GATE § 6 Month Premium Total With $268.90
BOARDING TIME  8:30 AM Discounts: ’

DEPARTS 9:00 AM
PNR RECORD BLKVCA

Al the aport, show this boarding pass at a Bag Drop
position or Selt Service Machine It you are checking
CAG0AGH, & the security checkpont 10 the TSA and
uring the boarding of your fight

T

ange my coverage
GG

Privacy  Security  Terms of Use

22

HTC Incredible




CCCCCCCCCCCCCCCCCCC
'| NNNNNNNNNNNNNNN
.

Hall of Fame or Hall of Shame?

 Windows Mobile home
screen

 What will | use this phone
for other than as a phone?

11/16/2007
No upcoming appointments.

Profile: Vibrate
Messages (0)
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Hall of Shame!

 Too many clicks to do

anything
« Calendar
11/16/2007 o Start
No upcoming appointments. « Scroll through icons to
find the one | want
Profile: Vibrate  Maybe less if used it

recently (then at top, but
still several clicks)

Messages (0)
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A brief story

Use case: Lyn is driving to a new place for a job interview
(SFU Surrey). She doesn’t know Surrey ...

BUT
She has a new voice-activated GPS that will help!

0.17  Exit 164A: 1-90 E (Spokane) |

FREE
LIFETIME b/
MAPS &
TRAFFIC

GARMIN

Advanced HCI | IAT351 | 9.05.2012 25
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« “Voice command” -> “Find place” -> “Simon Fraser University
Surrey”

« Location found, “Would you like to begin route?” “yes”

« | want to save it to Favorites. No favorites that | can see.
« “voice command” -> “recently found”->selected by touch (driving)
« “would you like to begin route or add to current route™?

NO.
« “pack”. “back”. “exit’. ....
» Pull over and stab screen wildly

Advanced HCI | IAT351 | 9.05.2012 26
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connectivity

We are not stationary
when we use mobile.

So why are we designing
from the inside of our
quiet well-connected
offices with fully charged
batteries?

Adapted from Mobile Testing, Karen Johnson, 2012
28
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Quick and busy

 We are not engaged in a
long, purposeful task when
we are mobile

 The app is not the main
thing we are doing

* Why are we building user
interfaces that assumed
focused, prolonged
attention?

Advanced HCI | IAT351 | 9.05.2012

29



ccccccccccccccccccc
Sl' TTTTTTTTTTTTTTT
.

How we get there

The navigational path
users take on mobile is
not the same as on a
desktop.

Mobile Testing, Karen Johnson, 2012

30
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Navigation

We are still navigating sites and
apps but rarely do we have a
visual cookie crumb trail.

Rotate

Pinch/zoom
Accelerometer
Vertical/horizontal
Paging forward & back

31

Mobile Testing, Karen Johnson, 2012
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Key Challenges in Making Mobile Applications

* Limited Physical Resources
« CPU, Memory, Screen Size, Input Devices, Battery Life etc

 Diversified Context of Use
o Different Activities
 Limited Attention
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Diversified Context of Use
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Different Activities

* People use small-screen devices for different
activities than desktops; don’ t assume you

understand these actlvmefs @alrggdy
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Limited Attention

« Don’ t assume your applications have people’s
full attention; they’ re doing something else
while using your device or app.
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One Sentence Summary

* There is no silver bullet in designing mobile
applications, but there is one sentence you should
remember -

Mobilize, Don’ t Miniaturize !
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Mobile design evolving
rapidly!

Newton Palm Pilot iPhone

Source: Apple, Palm
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There was the Newton ...

Apple Newton
MessagePad

* Alllcons

| MmBox  OwtBex Colls  Coremction  Card

| Toolkit StewPot ClpperSAS Graph  NetScope
| PaparsAS

X & @ 5

NANUG  NewtsCapaNANUG 25 Newt 31 Prefs |

an

wiSys

—
Volara Battery

The Newton OS GUI

S $ = & 0
B @ % &

Calodator Forerdat Trno Chack Styls |

a m gck AppleFacts O«u OnCal 1 |

_m‘
© BEITORE LEAVIWG
110 Type-up lntier
W © Tind previous sististics
L1 0 verify Macinterh web sites

19 bring manual!t!
1 0 IMRANDS
(10 drepolf books at libenry
7 © leak for Clancy book
[0 &t Tim Sireet plass
L1 © ol felter
| © Apple Stare--get cable with this

tymbol oo snd
[0 LATER
110 TAL joson Eulas
{1 0 Ehange il
W O BITURE LEAVING
e Type-up letter

¥ hring manualtt!
e

Photograph of
screen displaying
Checklist, some

bullet points checked

Source: The Simpsons, Wikipedia

'.n-nm Play Note ﬁ

Wm*

Newton screen
displaying a Note
with text, "ink
text", a sketch, &

i es
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The Newton had problems

Design Issues
* Recognition
* relied on it too much, didn’ t work well enough
* Physical size
» too big
« Connectivity
* not much

P

L
S —— %

5 .-‘\.. vl
Af\ B A kN
“Hey, Take a memo “Beat Up “Baahh!”
on your Newton” Martin”

The Original Apple Newton's handwriting recognition was
made light of in The Simpsons episode Lisa on Ice

Source: The Simpsons, Wikipedia
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The Palm Pilot

Improved...

Design Wins

« Recognition: simple graffiti

* Physical size: fits in the front pocket
« Connectivity: easy sync
ABICHEICGHIILLMNIOPO

Space Backspace retumn capshilt caplock

RSAUNWXYZI——= /T 1 Tl
O[112[3L 516171819

(*) Hoavy dot indicates starting poist.

Graffiti

—

Rob Haitani, Palm OS
[Designs] what should be
most prominent based on
frequency of use, and makes
most often used interactions
accessible in a single step.

Pocket size HotSync Palm OS

Source: Palm 1000 Retrospective, Palm V, Rob Haitani in Moggridge, igni i Ch. 3. From the Desk to the Palm.
http://www.designinginteractions.com/interviews/RobHaitani




Prototyping the Palm
hardware, form factor, software
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What makes mobile design exciting?

Many Design Choices

« Think different from GUI/\Web

« Swiss army vs. dedicated

* Pen/speech/gesture modalities
 Integrate with other tasks

« Social apps

Always in your pocket
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Mobile Usage Context

Mobile device always with user & on

Use gives clues to context...
« Calendar
« Job order...

Location gives many contextual cues

Simple activity inference gives context
* Driving? Adapt how?
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Limited Attention & Input Interaction

e Minimize keystrokes

* Provide overview + detalil

* Understandable interface at a glance
* Design with tasklets

* Minimum set of functions
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Problem: screen space

 How to display
iInformation on small
screens so that it can
be understood In its
context?

IASummit05
Watters/MacKay
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User Context Factors

 Distractions

« Movement

» Lighting

 Reduced screen space

« Bandwidth and memory restrictions
* Input constraints

 Two hands or one hand or no hand

IASummit05
Watters/MacKay 46
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Trade-offs

Content vs context

« space needed to include contextual information reduces
amount of content

Full set vs full content
 Remove images or some data items

Completeness vs readable
« Reduce font size so that everything is there but cannot be read

Replication vs representative
« Exact information or summary

IASummit05
Watters/MacKay 47
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Design Decision Factors

— Tasks
* Browsing
* Reading
* Finding
* Re-finding
 Comparison
Input
* |nput data and/or manipulate data

IASummit05
Watters/MacKay 48
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Usability Factors

« Scrolling « Target Size and
« Vertical scrolling accuracy (Fitt’ s law)
- Skimming/scanning * Error rates for input
* Horizontal scrolling * Mistakes
. E%%cljérr]gécompanson o SleS
» Size and Reading * Feedback
e speed

 comprehension

IAS uWéHggﬁ\/lacKay 49
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Design Decisions

 Menus

* Text

* Lists

* Images
 Forms

* Option Layout
* Tables

* |nput

IASummit05
Watters/MacKay 50
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Menus

Shallow hierarchy for
performance

Length
Ellipses for long items

Personalization
Feedback

B Graphing Calculator

Edit Plots | Functions Options Help
- Equations 4
Financial Math »
Input B = Linear Programming »
Matrices 4
choose -
Probability Distributions » factorSet
Statistics » gcd Clear
Result Sequences 4 isPrime
isComposite
isAbundant
isAmicable
isDeficient
isPerfect
isSquare
isSquareFree
Inv I Hyp® Deg” Rad lem
: : perm
pi sin | cos | tan orimeset 9 /
& In |[log10| exp sigma 6 *
n! xhy | x*2 | sqrt T 1 2 | 3 -
() | mod| 1/ y 0 = -

IAS umggﬁ\/lacKay

51
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Text

« Page vs scroll

e e e e, —

° Keep clear context meauserviets/UserinterfaceAgentouserld=1234 v]
i Welcome!
° '
Read In g Welcome to my demonstration of a Multi-Agent based web
e Chunk text to logical portal. This system is designed to provide a working example
. of the framework needed to build more complex Agent based
units portals.
* Eliminate S|deways scroll [Up to 23% of paragraph 1 shown ] [Paragraph: 1 2] [NEXT]
* Finding
 Add search S Watcher for Windo... (OO T sarem |5
« Columns
* Font size
IASummit05

Watters/MacKay 52
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Lists

/3 Multi-agent protal for Mr. David Comeau - Microsoft Internet Explorer

| Eile

Edit  View

Favorites

Tools Help

J~'=v->v© AN BT e R NES PR T o
Back Eorward) Stop Refresh Home Search Favorites History Mail Print Edit Discuss

J Address Ié] http: //borg. cs.dal.ca/~dcomeau/servlets/Userlnterfacesgent 2userld=1234

* Breaking up the list

* No effect on performance
(Reseil & Shneiderman, 87)

 Perform is affected

(Duchnicky & Kolers, 83)
e Search option useful

(Jones et al, 1999)
Ellipsis ...
Keep context

Welcome to your multiAgent portal Mr. David

Comeau

34ml doc for this list
CS Courses (Winter 2000)

e CSCI1100 -
e CSCI1101 -
e CSCI 1200 - Intro for NonhMajors

e CSCI2100 - Comp. Sci. IIT

e CSCI2111 - Data Structures

e CSCI 2113 - Discrete Structures IT

e CSCI 2121 - Architecture and Assembly
e CSCI 2130 - Programming languages

e CSCI 3101 - Computer Ethics

e CSCI3111 - Numerical Algebra

e CSCI 3120 - Operating systems
Database management
Artificial Intelligence
Computational Theory

Comp. Seci. I
Comp. SciIl

e CSCI 3140 -
e CSCI 3150 -
e CSCI4112-

[ | |4 Intemet

waufserviets/UserInterfaceAgent?userid=1234

CS Courses (Winter 2000)

(items 5 - 8 of 14)

CSCI 2111 - Data Structures

CSCI 2113 - Discrete Structures |I
CSCl 2121 - Architecture and Assembly
CSCI 2130 - Programming languages

ISearm|aAQ&|macr_

Watters/MacKay

>Watcher for Windo...|

=]

OO .5 7:44 0m ﬁl

53
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The Smaller The Screen The More

Temporal Is The Design

« Example one: a low resolution display only allows for a limited
number of options to be displayed.

Processor
1. PIII
2. PIV

RAM
1.512 MB
2.1GB

&

>

Hard drive
1. 40 GB
2.80 GB

%@B
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The Smaller The Screen The More

Temporal Is The Design

« Example one: a low resolgtion display onl\ Hard drive imit%g G2
number of options to be displayed. W© A 1. 40 GB ]
6’\{7’ 0 GB
RAM 2.80 GB
1.512 MB 7
N G& | Hard drive A0 GB
Processor 2.1GB
1. PIII 1.406GB %0 G
5 PIV 5, 2. 80 GB o
Hard drive b0
RAM
512 MB 1. 40 GB 80
1.512 MB Gg
7
> 1GB Gy 2. 80 GB ”
\ Hard drive  |—22
1.40 GB %0 g4
2. 80 GB
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The Smaller The Screen The More
Temporal Is The Design (2)

Example two: a higher resolution display with a larger number
options available reduces the need to remember previous menu
selections.

Options

1. PIII, 512 MB, 40 GB
2. Plll, 512 MB, 80 GB
Plll, 1 GB, 40 GB
Plll, 1 GB, 80 GB
PI1V, 512 MB, 40 GB
PI1V, 512 MB, 80 GB
PIV, 1 GB, 40 GB
PIV, 1 GB, 80 GB

©®© N O O bk~ W
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To Avoid Overly Temporal Designs, Consider Broader
Rather Than Deeper Hierarchies

ANAANA

Vs.

4
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Create shortcuts

Redesign lists
Partition forms
Implement navigational shortcuts

Optimise input with data entry shortcuts

Advanced HCI | IAT351 | 9.05.2012 58
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Designing Lists Of Functions

*Order lists by frequency over an alphabetical ordering :
Can be implemented if a small number of features are

invoked the majority of the time.

*Changing the default list that is displayed depending

upon the context or reorder lists according to the context

-
-
-
-
-
-
-
-
-
-
-
-
-
-

Contacts
~.._ | (F)ind
E)dit

Appointments
(N)ew

(E)dit
(R)emove

(
(N)ew
(R)emove
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Compress navigation with shortcuts

11:07 AM

#endmalaria
by TheBackplane

| from Spotlight Videos

Payphone - Neoclubber Browse
(Dance Cover) [Maroon

by neoclubber
from YouTube Trends P — !

The Minecraft Project -
Flaming Bacon Strips Playlists  Subscriptions

by TheSyndicateProject

from Top Favorited

A Journey of Hope
by RollBackMalaria

\/ e from Spotlight Videos History

- 14:44
Check out what's hot at D | ——
P g — ' H!n — '—3 g : . o _.

Advanced HCI | IAT351 | 9.05.2012 60
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Prioritise options with context

«all Verizon 3G 1:01 PM

Mobile site for University
of Michigan gives

MICHIGAN

priority to bus routes and B |

(RN
maps

Mobile Michigan

Maps & Directions

Bus Routes

Mobile Sites & Apps

Advanced HCI | IAT351 | 9.05.2012 61
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Forms on Small Screens

Logic units

Reconnect sections at server
Avoid text boxes

Avoid horizontal scroll

IASummit05
Watters/MacKay 62
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H—

FormXm/56 sl |
v [T ][ ot 10

JEA
¥ Form1
Tell us ahout your Point of
Light nominee

Forms _Partitions

Gundl:

Daily Poi

1 Lipht Nomination Faim &

L 1H |

Al | } 1

soter [ oproda]  mge[
Phona: [ Fal:| ‘

Pl-“auﬁnd:‘ﬁ\  mDct appn_phh clacafication

faryou mnﬁl':in-(or«i onkp): J -
(" Youth & Adult s Senior o Civic arganization 2
L Fariky 6 Media L& Graup o Redigious cipanication
-’
~ FormXml/56.5ml
. : ¥:fone onkl ] Form1__ [ [T [[F]pTot 10
r Onomnq l‘elahon:hlp
~ with caring pessons O safaca umsas Please check the most
r~ llealthy stmit bor s £~ Quelity education > appropiate classification
heslthy luture tor all 3 for your nominee (one only):
r~ Opportunities tor- " cammunity mabilization e Youth
young people to seave &
Adult
-’ Senior

‘Tally Polntofght "~ o =
s 2 Civic organization

Family
Media
Group

0 [@[@ 1© [ [@

Religious organization

mateiinl mov be submitted by rmail in sucoort ot the nominaticn. These
mateiinls can mchude letters, testimonials, news clippings, parmphiets,
etc. Plense note that anything oves 10 pages will be discaaded. DO KO
GUI}MII’ gl.!dio orwideo’hpgs. ljlisplcy ma!:elipls, tiln=, scrapboaks, as

v 777-*% : - = E
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90% effective over 100 random sites with

forms

Second Reference
Name:

Title
Organization
if appropiate

Third Reference:
Name:

Title
Organization
if appropiate

IASURifFEVIackay

64
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Results (Christie,Klein,Watters/03)

« screen size significantly influences performance in finding targets

« Consistently more efficient at finding targets using the grid layout

* increasing from 16 to 25 items had no effect on performance once
learned.

« users did not always prefer grid even when performance was

better

« For performance, this suggests that grids work when
« interface is static

* Dbuttons are large enough to read and use.

« the number of potential options can fit on the screen (or device, if hard
wired)

IAS uWéHg%ﬁ\/lacKay 65
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Tables of Data

/3 Untitled Document - Microsoft Internet Explorer o [=] 9| I
File Edit View Favorites Tools Help ﬁ
GBack » =& v (D A | Qsearch [Favorites Pmeda (4| EN- S - 5 0 ¥ & &4 &
Address |g‘] http:{{flame.cs.dal.caj~rzhangfTableDef j @'?Gn | Links >
Goog]e- Ipalmscape Z" @Search Web v| @ ] 51517 blocked Enumﬁl! | EOptions & | @palmscape
@eal | fype saanch heve | ©seachweb | 14 | @bV - wxRadio ¢ Music o Games (@ Spots “News & Movies [ HotStuff
University and college graduates T
University |1993-19941994-1995 1995-1996 1996-1997 1997-1998 1998-1999 [1999-2000 2000-2001(2001-2002
| Psychology| 9,225/ 10,060 10,280 10,125 10,050 9,675 | 9,255| 9,175 | 9,030
Social work 2,840 2,035 2,750 2,990 2,995 3,110 2,955 2,810 3,155
and welfare
Food and
nutrition, 680 575 645 710 780 710 690 740 630
dietetics
| Dentistry| 435 435 415| 430| 435 470| 490| 510| 540
. 75 70 55 65 60 45 80 75 85
specialities
| Medicine| 1,745 | 1,855 1,685 1,600 | 1,660 1,615 1,475 | 1,315 1,250
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Tables on Small Screens

» Using large tables on small devices

* Does it help to:

o Use screen space for headings and context
o Use screen space for a search function
o Change the navigation model

 For:

o Simple look up tasks
o More complicated tasks

IASummit05
Watters/MacKay 67



SCHOOL OF INTERACTIVE
SF | ARTS # TECHNOLOGY

Changing the TABLE model
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* Default View (NetFront v3.0 and ThunderHawk )
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Alternate Views

* Linear View (OceanLake's mScope and AvantGo )
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Task Complexity
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Design for fat fingers

ATET 10:40 AM - ATET < 10:40 AM - ATET o 10:42 AM -
Crate&Barrel =oo . || Crate&Barrel =oo . || Crate&Barrel «co =
Sign In Stores Registry Cart (0) Sign In Stores Registry Cart (0) Sign In Stores Registry Cart (0)
Search by Keyword, SKU # Q Soarch by Keywoed, SXU # Q Soach by Koywoed, SXU # Q
Fumiture - Living Room Fumniteee Fumiture - Living Room Fumniture - Sofas

Celebrate Mom

» Living Room Furniture Sofas
gintadbadan | Narrow Search By

e SO _ Sort By (Son wetaut) K3
.

Outdoor Living Sofas Sleeper

Furniture Sofas

Advanced HCI | IAT351 | 9.05.2012 72
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Input Choices

* Reducing Input  Reduce direct input
Errors « Menus/dropdowns
« Spell ahead * One handed options?
» Big Targets * Voice
* Feedback  RFID
« Take-backs « Gestureltilt

« Thumb buttons/touch
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Example approach: Nokia Navi-

:)o

NOKIA

2100 6100 S100

8 buttons 6 buttons 4 buttons

FIGURE 2-1. Nokia’s constant push for Simplicity in handset design.
The motivation of this Simplicity was the understanding that only
two tasks were used the majority of the time: answering the phone and
Reducing number of buttons dialing from the phone book. Nokia came up with an extremely simple
and elegant design to do this. Answer the phone? Press the big button.

Hang up the phone? Press the big button. Call someone? Use the arrow
keys to get to the right person and press the big button. By restricting

Scuwiee: Seotc Jenson, The Simplicity Shift. Cambridge University Press, 2002.
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Mobile Input: Lots of Research
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Disambiguation w/ Dictionary

* Dictionary based (such as T9, Pocket PC)
* e.g., 2-2-5-3
+ able 2-2-5-3-0 )
e cake 2-2-5-3-N-0
* bald 2-2-5-3-N-N-0
e calf 2-2-5-3-N-N-N-0

johorkin
johtaa
11 2 joidenkin
e Lots of "N~ = Next i
123|1|2|3|4|5|E|?|3|9|n|. =[4
Tabjqwle|r|t[y[ulifo[p|[]]
caPla|s|d|[f]lalh|j[k|[1];]"
shift[ z [x [c[¥[b[n|m|,[.[/]«
ctijai]* [\ ] [4[t]e]>

New Edit Yiew Tools T,

B

Source: Microsoft, MacKenzie, I. S., Kober, H., Smith, D., Jones, T., Skepner, E. (2001). LetterWise: Prefix-based disambiguation for mobile text input. Proceedings of the .
Symposium on User Interface Software and Technology - UIST 2001, pp. 111-120. New York: ACM.
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Disambiguation w/ Predictive

* Predictive (such as Letterwise)

e eqg., t-h- Title: This is a test memo
To use SureType just type like you

e e A% normally would and let the system

] offer the proper word and

o | B% alternatives using the SureType

Options box]
o

c 0 C% (% |nox|noz|boz| =

e u D%

[ J

Scurce: Wiciosoft, MacKenzie, I. S., Kober, H., Smith, D., Jones, T., Skepner, E. (2001). LetterWise: Prefix-based disambiguation for mobile text input. Proceedings of the .
Symposium on User Interface Software and Technology - UIST 2001, pp. 111-120. New York: ACM.
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Dictionary vs. Predictive

25 -
20 -
€
o
£ 15 4
=
[sh)
[sh)
&
z 10
D
—o— LetterWise
5 - —0—T9
—O0— Multitap
U T T T T T T T T T T T T T T T T T T T 1

1T 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Session

Figure 11. Comparison of entry rates (wpm) with practice for LetterWise, T9, and Multitap.
(Note: LetterWise and Multitap figure are from Figure 6. Simulated T9 figures are from
Figure 10 with 0.85 frequency of words in dictionary)

Saurce: MacKenzie, I. S., Kober, H., Smith, D., Jones, T., Skepner, E. (2001). LetterWise: Prefix-based disambiguation for mobile text input. Proceedings of the ACM
Symposium on User Interface Software and Technology - UIST 2001, pp. 111-120. New York: ACM.
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Case Study: iPhone Input

Design distinctions

* Multi-touch Input

« Disambiguation of input
* Animations

e

On Dec 19, 2006, at 9:18 AM,

Internet + Predictive M:,J\I;i-t:)uch | Mac OS X
Music + Touch keyboard —— | Wireless | —
Phone Accelerometer |

Proximity Sensor

Source: Apple
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iPhone Typing Algorithm

« Model where a user touched on the screen

* Model the layout of keys and what keys surround
the touch

* |If word not in dictionary (or if an extremely unlikely
word), present alternative

* While user types, dynamically adjust (invisible)
target sizes of keys

« User can accept by simply tapping ‘Space’







System/Service Design

iTunac
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Emerging Marker Based Interactions on
Camera Phones

A sample ShotCode

-
2

S 1o TG Beig:220 e ‘

UpTtio Dac.

: T
- |/ ltem selection

focus position
determination

[
Camera orientation W
as an additional
input parameter



SCHOOL OF INTERACTIVE

SF | ARTS # TECHNOLOGY

Information Appliances

* Mobile devices with dedicated purpose

s
T

o 4 culrure
€

Wh

Amazon Kindle eBook

W F
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Further Reading on Mobile

« Studio 7.5, Designing for Small Screens

* Mizuko Ito, Personal, Portable, Pedestrian
* Rich Ling, the Mobile Connection

« Christian Lindholm, Mobile Usability

« Matt Jones, Mobile Interaction Design




