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Overview

® Wireless Devices

® Limitation of hardware
® Screen = Real estate

® Auxiliary Features

® Framework vs Custom

o HCI
o Ul & UX design guide
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Wireless Devices

® Focusses on Smart phones and Tablets
® Platforms: |1OS, Android, Windows mobile, etc.

® Design concept may apply to all
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Hardware

® SOC (System On Chip)
® CPU speed

® | GHz minimum for new devices

® Multi-cores for high-end devices this year
o GPU

® Supports 3D for game/ HD content

® Most CPU has built-in graphic unit




Hardware

Ultra HD Capture
and Playback

DTS-HD and Dolby
Digital Plus audio

Expanded Gestures
Krait 400 CPU
fi
eatures 28nm HPm process 55MP with dual ISP
technology

superior 2GHz+ performance

Support for up
Adreno 330 for to 2560x2048 display
advanced graphics Miracast 1080p

HD support
Hexagon QDSP6
for u!tra .Iow power 1Zat GNSS with
applications and custom

support for three

programmability GPS constellations

Integrated 802.11ac,' USB 3.0 and
BT 4.0 offers broad array
of high speed connectivity

http://www.qualcomm.com/snapdragon/processors/800
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Hardware cont.

® Memory

® 64-2048 MB

® >5|2MB is recommended for multi-tasking
® Storage

® Flash technology | GB minimum

® Built-in & Removable flash memory




Display Screen

® LCD Based technology
® OLED Based technology
® Resolutions

® Jouch technology
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Display Screen

Share of Smartphone Sales by Screen Size -
Q4 2010

m20°-24
25"-2¢
m30-34
m35" -3¢
m40 +

Source: The NPD Growp, Consumer Tracking Sarvice, Mobille Phone Track

Apple iPad 1024 x 768
[iPhone 320 x 480
[iPhone 4 640 x 960
[iPod Touch 320 x 480
Samsung |Galaxy Ace 320 x 480
|Galaxy Mini 240 x 320
|Galaxy S 480 x 800
|Galaxy S II 480 x 800
|Google Nexus One 800 x 480
Dell Streak 800 x 480
Motorola Atrix 540 x 960
Xoom 1280 x 800
[CLIQ2™ 480 x 854
ICITRUST"’I 320 x 480

http://www.geekwithlaptop.com/the-effect-of-screen-size-on-smartphone-sales
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http://www.wired.com/images_blogs/gadgetlab/2013/04/IHS_Chart_display.jpg
http://lwww.gizmag.com/smartphone-comparison-2013/27259/pictures#6
http://blogs.which.co.uk/technology/wp-content/uploads/20 | 3/06/Does-Samsung-
make-too-many-phones-and-tablets-final.jpg
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Display Screen
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ttp: .wired.com/images blogs/gadgetlal art_display.j
http: //www.gizmag.com/ sssss phone-com parison-20| 3/27259/pictures#6
http://blogs.which.c k/ chnology/wp-content/uploads /20I3/06/D s-Samsung
make-too-manx-ph and-tablets-final. |pg
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isplay Screen

Does Samsung make too
many phones and tablets?

10

Inch
(%2}

0

Galaxy Galaxy Galaxy

Phone Size Phone Slize Tablet Size

Y 3inch S4 5inch Note8.0 8inch
Young 3.27 inch S4 Active 5inch Tab3 8 inch
Ace 3.5Inch S4 Nexus 5inch Tab 101 inch
Fame 3.5inch Note 5.3inch Tab2 101 inch
Ace 2 3.8inch Note2 55inch Tab3 101 inch
Ace 3 4 inch Mega 5.8Inch Note 101 10.1Inch
S3Mini 43 inch Mega 6.3 inch
S4Mini 4.3inch Tab2 7inch
S4 Zoom 4.3Inch Tab3 7 iInch
S3 4.8inch Tab 7.7inch

http://www.wired.com/images_blogs/gadgetlab/2013/04/IHS_Chart_display.j
http://lwww.gizmag.com/smartphone-comparison-2013/27259/pictures#6
http://blogs.which.co.uk/technology/wp-content/uploads/20 | 3/06/Does-Samsung-

make-too-many-phones-and-tablets-final.jpg
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Touch Screen

PETFILM —
FOP CIRCUIT LAYER SPCER DOT

O CONDUCTIVE COATING O CONDUCTVE COATING
BOTTOM CIRCUNT LAYER

GLASS OR ACRYLX
BACONG PANTL

® Resistive

® (Capacitive

Touch creates contact

® Acoustic wave T

Conmtrolles determines between
Rayers to get touch coordinates.

Bizzntech. (2010). Resistive and
Capacitive touch screen.

Erodov. (2010). Surface acoustic
wave.
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Touch Screen

Small amount of voltage is
applied to the four comners
of the touch screen,

® Resistive

® (Capacitive iiciia

and draws & minute amount of
current 1o the pont of comact,

creating a voltage drop.

® Acoustic wave

The xy location of the point of
contact is calculated by the
controller and transmitted to the PC.

Bizzntech. (2010). Resistive and
Capacitive touch screen.

Erodov. (2010). Surface acoustic
wave.
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Touch Screen

® Resistive
® (Capacitive

® Acoustic wave

Bizzntech. (2010). Resistive and
Capacitive touch screen.

Erodov. (2010). Surface acoustic
wave.
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Technologies

Touch input

Detection
technic

Material

Touch Screen cont.

Resistive Capacitive Surface acoustic wave
Anything Finger only Works with some inputs
Electric Voltage Electric Current Waveform
Plastic coated with glass Glass Glass
Easy Hard Hard
Flexible Breakable Breakable
Cost effective Expensive Expensive
i D“raP',e _ - 90% of Opacity - Clear and bright
- 30 Million hits 50 Million hit 50 Million hit
- works with every input ) Hion nits ) Hion nits

- Use in clean
- 75-88% of brightness - Finger only environment
- Finger and some
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Auxiliary features

® Sensors 11
® Accelerometer * - EE . ‘
® Gyroscope 2 h. SR

® Camera

® Magnetometer

o GPS/A-GPS

® Proximity

® Ambient
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Auxiliary features

® Sensors
® Accelerometer

® (Gyroscope

X
® Camera ;

® Magnetometer @

o GPS/A-GPS )

® Proximity S

® Ambient
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Auxiliary features
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|OS Framework

Applications

Cocoa Touch

Media

Core Services

Security Services
API API API

Core OS

We will discuss later:
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Human Computer
Interaction

® Recommend to take A.Wasu’s class

® One hand operation for mobile phone

® TJouch based input/Rarely use keypad or Joystick
® Using in short period of time

® Responsive Application

® Reduces mistakes in both input and output

® |mmediate & reasonable feedback
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|OS Human Interface
Guidelines

rloper Libran
i y

* Table of Contents.

Intreduction Next

 Platform Characteristics Introduction

* Muman Interface Principles

» App Design Strategies
» Case Studies: Transitioning to 108 Human Interface Guidelines describes the guidelines and principles that help you design a superfative
s user interface and user experience for your iOS app.

* User Experience Culdelines

» 105 Technology Usage
Cuidelines

* 105 U8 Element Usage
Cudelines

» Custom kon and Image
Creation Culdelines

Revision Hissory

10§ Human Interface Guidelines does not describe how to implement your designs in code. When you're
ready to code, starnt by reading /0S5 Application Programming Guide.

Download

http://developer.apple.com/library/ios/#documentation/userexperience/conceptual/mobilehig/Introduction/Introduction.html
http://developer.apple.com/library/ios/navigation/
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|OS Human Interface
Guidelines

D iOS Developer Library

© Developer

5 oo U B o R

* Resource Types

Acticles Learn the basics about |0S development by reading these Getting Started documents.
Ceding How-Tes
Cetting Started
Cuder © 105 Overview © Learning Objective-C A Primer
Refecence ! O Tools for iOS Development © Creating an iPhone Application
Relezre Noter
© A Short Practical Cuide to Blocks
Sample Code
Technical Notes
Technical Q8As As you navigate deeper into the K0S Developer Library, you'll see additional lists of Cetting Started documents in the
Video upper-right comers of topic pages. Each of these lists is specific to the topic at hand. After you write your first Hello World
Xcode Tasks application, use these resowrces to orient you to more focused programming goals
* Topics
Audio & Video

Mathematical Computation
Tools & Languages

D mgvnyn Documents 1239 of 1239 @ ) [2

Cenersd - !

Craphics & Animation Y 7%~ WO~ SO 7. S - S— )
Networking & Internet » AVPlayerDemo Sample Code Ausio & Video AVFoundanon 2011-06-10
Performance ' I
Securiy * Understanding and Resolving Code Signing Techaical Notes Tools & Languages 2011-05-2)
User Experience Issues test

* Frameworks * Adding In App Purchase to your 105 Applications Technical Notes Cenera Seoresn 2011-05-23

* Cocoa Towch Layer »
AddressBookia » StiichedStreamPlayer Sample Code AuvSo & Video AVFoundation 011-05-16
fvemKitls eta i
Camekit » Xcode Xeyboard Shortcwts and Cestures Cudes Toos & Languages 2011.05-07
Magkit * Repositories Organizer Melp Xoode Tasks Tooks & Languages 2011-05-07
MessageUl s '
Uiz * Log Navigator Melp Xoode Taaks Too & Languages 011-05-07

Download

http://developer.apple.com/library/ios/#documentation/userexperience/conceptual/mobilehig/Introduction/Introduction.htm
http://developer.apple.com/library/ios/navigation/
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|OS Great Apps

® Based on Platform and HI Design
® Clear Definition
® Focuses on User Experience
® |ook from every corner
® Users like to see IOS technologies in Apps
® Custom Artwork

® \We areVisual creature.
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|OS Platform

® Display means everything

® \/isua| iPad 1024 x 768
iPad ret. 2048 x 1536
® |nput & Output _
IPhone 320 x 480
® Content iPhone 4 ret. [640 x 960
IPhone 5 ret. (1136 x 640
® Rule of 44
iIPod Touch 320 x 480

® Portrait vs Land Scape

Sunday, June 16, 13




|OS Platform cont.

® Gestures action
Tap

Drag

Flick

Swipe
Double tap
Pinch

Hold

Shake




|OS Platform

® One App at a time
® Single Window
® Multi-tasking

® |ess Help
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One App at a time
Single Window
Multi-tasking

Less Help

John Appleseed

Kate Bell

Anna Haro

Daniel Higgins Jr.

David Taylor
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|OS Platform

® One App at a time
® Single Window
® Multi-tasking

® |ess Help
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|OS Plad#

-ill Carrier =

-
.
{ "“l'm‘ U al L

John Appleseed

® One App at a time

Kate Bell

® Single Window
Anna Haro

® Multi-tasking

Daniel Higgins Jr.

® | ess Help bavid Taylor

Hank M. Zakroff

HENEESsSs<cHBRIOVDOZESEmrmRce—-—ZTOB"nmooOo®E>» O
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|OS Platform

® One App at a time
® Single Window
® Multi-tasking

® |ess Help
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|OS Pla/#

One App at a time
Single Window
Multi-tasking

Less Help

|
|

|

-ill Carrier =
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All Contacts
Friends

Work




|OS Platform

® One App at a time
® Single Window
® Multi-tasking

® |ess Help
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® One App at a time

® Single Window obl

C} ringtone Default

® Multi-tasking

® |ess Help

home page

add new address
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|OS Platform

® One App at a time
® Single Window
® Multi-tasking

® |ess Help
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|OS Apps Type

® Native Apps
® Web Apps
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® Native Apps
® Web Apps

Contacts Safari
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|OS Apps Type

® Native Apps
® Web Apps
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|OS Ap

-ll Carrier = 9:52 AM

Events Feb 23, 2010

® Native Apps
® Web Apps
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|OS Apps Type

® Native Apps
® Web Apps
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|OS Ap

all Carrier < —

You (1) Q

Tony Hawk's Celebrity
Playlist
by lo nyHawk New

113,050 views

Runescape Sparc
Mac's 3rd 1-28

by ggggllo New

94 983 views

' Natlve APPS o -T;"~~— 84 Egg Sandwich - Epic
=y —=s  Meal Time
by EpicMealTime

® Web APPS s EEl 3,985,505 views

Spersatad by ‘Carade OUe
- Sueltes Rynescape S00M
s500M GIVEAWAY Giveaway! Sponsored

: 2 by ChrisArchieProds New
it m 20.354 views
o Blind skateboarder

d
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|OS Apps Type

® Native Apps
® Web Apps
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|OS Ap

® Native Apps
® Web Apps

-ill Carrier = 8:31 PM

Facebook Mobile

m.facebook.com/login.... G

facebook

You must log in first.

Email or Phone:

password"”

yuble logging in? Try the alternative login.

nt? Sign up here.
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|OS Apps Type

® Native Apps
® Web Apps
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Rl Principles

® Aesthetic Integrity
® Consistency

® Direct Manipulation
® Feedback

® Metaphors

® User Control
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Aesthetic Integrity

Me
WITCHA

® Beautiful, neat
® Productive

® Follows Standard
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Aesthetic Integrity

® Beautiful, neat
® Productive

® Follows Standard
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Aesthetic Integrity

e T 941 AM 100% N

€ Years Collections Show A

Santa Monica
Los Angeles, CA

® Beautiful, neat

® Productive S

® Follows Standard
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Consistency

£ Y
® Standard = short learning curve
g 4 S

o Ul & UX |

Caerier 5

® Color (iOS 7 precise color palette)

® Theme (iOS 7 simplicity)

® Font
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Consistency

ooooo <+ 941 AM

. < Saf AutoFill
® Standard = short learning curve

o Ul & UX

Use Contact Info

P.'1'j,‘ Info

® Color (iOS 7 precise color palette)

nes and Passwords

® Theme (iOS 7 simplicity)

Credit Cards

. FO n t Saved Credit Cards
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Consistency

e Ul & UX
® Color (iOS 7 precise color palette) %‘ % % 3
® Theme (iOS 7 simplicity) - D ? D |

® Font
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Direct Manipulation

® Actions => Results
® Sense of control
® touch object

® gestures (pinches to zoom)

® |mmediate results
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Direct Manipulation

® Actions => Results
® Sense of control

® touch object

® gestures (pinches to zoom)

® |mmediate results
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Feedback

Immediate feedback
Status

Progress

Animation

Sound

Vibration




Metaphors

® Virtual world <=> Real world

aNnOn — Macintosh MD
4'* Z::ZII |°ll¢'|°.| ;"- Q

® Files & Folders p— |

| BOOTCAMP
2l Dk
KINGSTON &

B syminserver

® Recycle Bin, Trash

KA Oeaktop
2 wscha
~4~\ Applicatony
Namre - Date Modfed Size Knd
i Dropbox
’ | Appications 2011-06~-17 9:48 AM -~ Folder
Documerts
> P Developer 2010-11-24 7:19 PM -- Folder
® lelephone keypa e ——
Today & System 2011-03-289:21 AM -- Folder
Yesterday eal User Guides And Information 2009-03-20 1:03 PM 4 K8 Nias
Past Week & Users 20110531 1:'11 PM .- Folder
) AT Images . Endry 2011-06~-13 1057 AM - Folder
() A% Movies * L Shared 2011-06-05 1:55 PM .- Folder
() A% Documents > & Witcha 2011-06-11 10:09 AM -~ Folder

1 of 9 selected, 66.37 CB available
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Metaphors

® Virtual world <=> Real world
® Files & Folders

® Recycle Bin, Trash
® Jelephone keypad
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Metaphors

_____ 02-UK = 15:14 =

® Virtual world <=> Real wc
® Files & Folders

® Recycle Bin, Trash
® Jelephone keypad
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Metaphors

® Virtual world <=> Ke

® Files & Folders - | Kirk Arroyo

Kirk Arroyo mobde  (408) 555-7838
Cc

® Recycle Bin,Trash | = ..

D
John Doerr

® TJelephone keypad |: ...

Tess Grady

H
Sara Hashimoto

Elaine Hong
M
Laura Miller

N
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Metaphors

9:41 AM

® Virtual world <=> Real worl London

Sunny

® Files & Folders 620

® Recycle Bin, Trash

Monday Today 67 47
Now 10AM 11AM 12PM 1PM  2PM
e 08 OREEEE S, Xk
62 63 65 66 67

® TJelephone keypad

Tuesday
Wednesday
Thursday
Friday
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User Control

® User initiate actions

® Empower

® Feels sense of control

® Warning / Avoid / Protect / Recover Errors
® Easy to understand / Predicable

® Confirm / Cancel Operation

® Confirm “Delete”
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Design Principles

® Creates App’s Definition
® Designs App for the device
® Customization

® Prototype
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Create App’s Definition

® Lists all features (wish list)
® Thinks out of box
® Knows your audience

® “Your App’s Features”




Design App for the
device

® Follows |IOS UI

® Simple & Clear
® Universal Apps (iPhone iPad iPod)




VVeb-Based Design

Expectation of |OS App
User can do something

Touch based / Scroll
Should provide Web App icon




Customization

® Productive purposes
® Simple & Clear & Neat
® Reasonable

® Easy to Understand
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Prototype

® Tests App ideas
® Validates App’s functionality & user experience

® Uncovers something (features or bugs)
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Case Study: |OS Apps

Download

http://developer.apple.com/library/ios/#documentation/userexperience/conceptual/mobilehig/Introduction/Introduction.html
http://developer.apple.com/library/ios/navigation/

Sunday, June 16, 13


http://developer.apple.com/library/ios/#documentation/userexperience/conceptual/mobilehig/Introduction/Introduction.html
http://developer.apple.com/library/ios/#documentation/userexperience/conceptual/mobilehig/Introduction/Introduction.html
http://developer.apple.com/library/ios/navigation/
http://developer.apple.com/library/ios/navigation/
http://developer.apple.com/library/ios/documentation/userexperience/conceptual/mobilehig/MobileHIG.pdf
http://developer.apple.com/library/ios/documentation/userexperience/conceptual/mobilehig/MobileHIG.pdf

