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 History of miniaturization & mobility
» Palm Pilot
* iPhone
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6 billion Mobile Phones Worldwide (2011

Mobile Cellular Subscriptions
per 100 inhabitants

Developed 118
Developing 79

Data courtesy ITU (International Telecommunication Union), 2011
http://www.itu.int/ITU-D/ict/statistics/at_glance/KeyTelecom.html
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Mobile Design Evolving

Newton (1993) Palm Pilot (1997)
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Design Issues
* Physical size
— too big
« Connectivity
— not much
« Recognition

— relied on it too much, didn’t work well eno

Apple Newton

MessagePad The Newton OS GUI Photograph of Newton screen
screen displaying displaying a Note
Checklist, some with text, “ink
bullet points checked text”, a sketch, &
and/or "collapsed” vectorized shapes

“Hey, Take a memo “Beat Up “Baahh!”
on your Newton” Martin” - o
The Original Apple Newton's handwriting
recognition was made light of in The Simpsons
episode Lisa on Ice
CSE 441 - Advanced HCI 14

Source: The Simpsons, Wikipedia
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Prototyping the Palm
hardware, form factor, software

Design Wins

» Physical size: fits in the front pocket

» Connectivity: easy sync

* Recognition: simple graffiti P Fomr——

i\
4 S Rob Haitani, Palm 0S
[Designs] what should be
Yy 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 Retrospeciive, Paim V. Rob Haitaniin Moggridge, Desigring Ineractons. Ch. 3. From the Desk o the Paim
Hpiw designinginteractions. cominterviews/RobHaitani
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http://en.wikipedia.org/wiki/Image:Newton-IMG_0320_cleanup.JPG
http://en.wikipedia.org/wiki/Image:Controlpanelnewton.png
http://en.wikipedia.org/wiki/Image:Apple_newton_messagepad_checklist_jk.jpg
http://en.wikipedia.org/wiki/Image:Apple_newton_messagepad_mixed_note_jk.jpg
http://en.wikipedia.org/wiki/Image:Newton_eat_up_martha.jpg
http://en.wikipedia.org/wiki/The_Simpsons
http://en.wikipedia.org/wiki/Lisa_on_Ice
http://www.youtube.com/watch?v=euC45RNqg4Q
http://www.palminfocenter.com/ss.asp?f=pilot/pilot-graffiti-L.jpg
http://www.palminfocenter.com/ss.asp?f=pilot/pilot-1000-treo-650-L.jpg
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bandwidth

Devices:on Intefnet
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Display Resolution
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Unaided human abilities

Size of pockets

* The same applications?
+ Different ones?

+ Some of both is most likely... but the
context & constraints differ

CSE 441 - Advanced HCI
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Malaysia
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What Makes Mobile Design Difficult?

Design constraints
» Limited attention/Interactions bursty

—sometimes not true (people use phones
stationary sometimes for long times)

—see Ubicomp ‘2006 paper by Patel
Screen size small

Form factor

Limited network connectivity
Speech / pen / multimodal

CSE 441 - Advanced HCI

Many Design Choices

» Think different from GUI/Web
Swiss army vs. dedicated
Pen/speech/touch/gesture modalities
Integrate with other real-world tasks
Social apps

Always in your pocket™ or w/ you!

*often not true for women
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Limited Attention & Input Interaction

Mobile device always with user & on
Use gives clues to context...

— Calendar

—Job schedule

— Repair man example...

Location gives many contextual cues

Minimize keystrokes

Provide overview + detail
Understandable interface at a glance
Design with tasks

Minimum set of functions

Simple activity inference gives context
— Driving? Adapt how’?

ing 2012 SE 441 - Ad
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Disambiguation w/ Dictionary

Dictionary based (such as T9, Pocket PC)
—-eg., 2-2-5-3

—able 2-2-5-3-0

—cake 2-2-5-3-N-0

—bald 2-2-5-3-N-N-0

* Predictive (such as Letterwise)
—-e.g., t-h-

Title: This is a test memo

—e A% Ihu:lﬂn‘l\pljﬂtqpllmw

| B S
AT
-i B% Boonc b e

-0 C% [Mrombn]_
—u D%

— calf 2-2-5-3-N-N-N-0

Lots of “N” = Next rcuuulnuunnunn
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Design distinctions

* Multi-touch Input

« Disambiguation of input
* Animations

Entry Soeac wpm)

12 3 45 8 7 8 910 111213 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)

Internet + Predictive Multi-touch [ES
Music + Touch keyboard OS X | Wireless |

disambiguation for mobil textinput. Proceedings of the ACM

St uny e Accelerometer |

3 Spring 2012 CSE 441 - Ady Proximity Sensor ,,

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’
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Live Ad Hoc Sensor A handful of
Network showing network sensor
Light Intensity ‘dots’

Lots of 'dots’ - getting
ready for the big demo

UC Berkeley Smart Dust
B UC Berkeley Smart Dust

Spring 2012 CSE 441 - Advanced HCI



http://www.youtube.com/watch?v=WtlyuuYmFN0
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* A 2002 study calculated there
were around 4.2 million CCTV
cameras in the UK - one for
every 14 people.

“If you go forward 50 years, you
are probably talking about one

million forms of sensor per There could be one Amazon Kindle eBook

person in the UK,” he said. million sensors per

. . UK resident by 2057
This was a conservative

estimate, he said. “More
aggressive” calculations
suggest there could be 20m
SEeNnsors per person.
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