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Why One-Handed Interaction?

0 One hand occupied ﬂ
L

(N
ﬂ\f%; o Unstable environment

0 Attention divided among tasks é??&ﬁ;%

B
S0P

A
ra 2 Two handed use unnatural
\
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. o . HCIL
Input and Interaction on Existing Devices :}

Smartphones S
o Input: Hardware Buttons ‘
o Interaction: One-handed ==

Keypad-mapped functions (=
Directional navigation E%g
Personal Digital Assistants (PDAS)

o Input: Touch Sensitive Display
Hardware Buttons

o Interaction:  Two-handed
Small software targets
Directional navigation
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Design Goal

HCIL

= Scalable User Interface (ScUl)

o Single design & interaction
architecture

o Multiple resolutions & aspect
ratios

o University of Maryland’s

PocketPiccolo.NET toolkit for

INIL

Zoomable User Interfaces
(ZUIs)

HP iPAQ PocketPC
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L . HCIL
One Application, Two Designs B

AppLens: Fisheye+Pan
[%oice 1| Weather

= 9 Application Tiles Bovs 2 SR | st

Settings EEca
I Incoming || Tuesday |6l =0av.com
= Fisheye Zoom

629 2 Prs. Tent
- last bid:$25
Chris Staone 10:47am |||ast bid:$

irect] Date Lens

10:00am
Meet w Ray

1:15pm
Dentist

WORK & 4< ||Thule Rack

= Command-Based Gestures e

lof Maryland? | Beastie Boys

LaunchTile: Zoom+Pan

= 36 Application Tiles
= Pure Zoom

= Direct Manipulation Gestures
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‘ Related Work
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HCIL}

= Gestures using Position & Orientation

o General Purpose
o Text Entry

= Gestures with Sty
o App Specific
o Text Entry

= Thumb-Based
Hardware

Reikimoto 1996] [Hinkley 2000]
Sazawal 2002 ] [Widgdor 2003]

Us
Buyukkokten 2000] [Baudisch 2004]

[Perlin 1998] [Wobbrock 2003]

Jackito PDA | Apple iPod
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Applens Visual Design

= Generalized tabular fisheye

o Motivated by DatelLens calendar

= Three (fisheye) zoom levels

o 4 12:44 €3

l.-'__a‘r.r'rj" ApplLens

7% DateLens

: \II- ifeekdays
I Thy

Hcifi}

1 6:13 €3

mTwirss 4gh

Thu, March 31, 2005 O/=|~

S00Z Bl T

UEII:I

gam
I User Interfaces 21

lnnml Informnation Visualization 91

2F‘

1|:||:|

I HCIL Brown Bag Lunch Ew

5 5 ]
Inbox YSM Direct| Date Lens MSEM Direct 2
| News r%l]:tﬂl]g.m MNews Weather 300
_-~1Ern.-r:|| 5|{Enven Ex-ﬁhmf... ;?lg = Enron Ex-Chief Baltimore, MD Concrete Mathermatics m|
[J¥oice 1| Weather ot Ken Lay L | 4%
Bsms 2| G2t it 6.a5mm Indicted | G2 5% 4 " ha =
Tu Wit Th || Climb w Chris Ihave done Tu W Th " New view Find (D == i & E|‘
oD rord: | BeTF 80T 79 Kerryycomara——o5F—aF—79F

Contacts | Settings xplorer and the indict A _

Incoming || Tuesday ||€l3 fevar-com Demacrats dohn Kerry | DUMTISE Sid3
Call... 6,20 Fa;rgi.d-r;;; NASDAQ | Armstrong and John Edvwards Sunset &:36P
WORE 4un z - His team's

last bid: %20 ) Armstron
. : A WMIB <095  record ime {1 NASDAQ |}, Tokes Lead
PhotoMesa A LKVL +0 42/ trisls help his... -
i —r [ ' Federer Eases
El?gg:tig%uulgs Hm A MMB ‘Y~ IntoSwiss
13.69  +0.85 Open
- E ALKVL Mancini Takes
‘ Over as Inter
’ 4332 +D.42 Milﬂl’l EDEEI'I
Notification Context Full
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. . HCIL
‘ ApplLens Interaction Design
= Input cursor
Baws: 2 éﬁm TE&“ éﬁﬂ
» Command gestures *, &
o Issued anywhere /’I ur
o Access distant widgets \ DowN

o Don’t interfere with tap

ApplLens Video

Interactive prototype based on images

ff%o

We thank Francois Guibmretiere for suggesting the arc-based design

Reference study
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LaunchTile Visual Design

evels

= Three (pure) zoom

e
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LaunchTile Visual Design

= Three (pure) zoom
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LaunchTile Visual Design

= Three (pure) zoom levels
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HCIL}

LaunchTile Visual Design

= Three (pure) zoom
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‘ LaunchTile Interaction Design
= Thumb-sized, keypad-mapped targets
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‘ LaunchTile Interaction Design

= Thumb-sized, keypad-mapped targets

O oo

i1
Inread
idarll ol Y
W O :xeel s
115 | v || Friday
Z MEFT
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Vi [t ) EE
[ar=t=
L2 ] ]
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LaunchTile Interaction Design
= Thumb-sized, keypad-mapped targets
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‘ LaunchTile Interaction Design :}

= Thumb-sized, keypad-mapped targets
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‘ LaunchTile Interaction Design

N Thumb S|zed keypad mapped targets
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‘ LaunchTile Interaction Design

o Thumb Sized, keypad mapped targets
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LaunchTile Interaction Design
= Thumb-sized, keypad-mapped targets
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LaunchTile Interaction Design :)

= Thumb-sized, keypad-mapped targets
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LaunchTile Interaction Design
N Thumb Sized, keypad mapped targets
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LaunchTile Interaction Design
= Thumb-sized, keypad-mapped targets

HCIL}
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‘ LaunchTile Interaction Design
= Thumb-sized, keypad mapped targets
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Interactive prototype based on images

Reference study
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HCIL
AppLens Command Gesture Study B
Gestures learnable with minimal training?

Participants

0 20 (12 Male, 8 Female)

o 12 advanced computer users
o 6 regular PDA users

Time
o Training: 5-15 minutes
0 Tasks: 15-30 minutes

Gesture Study
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Methods

Tasks
o Gesture
o Navigation

Environment
a Hierarchical
o Tabular

o Zoomable

.{f:?' Mavigation

Mavigate to 6.5.4

Measures
» Correctness and Speed
» Correctness and Efficiency

Phase 4f 4% 10:33

Hcifi}

Activate the 5in6.5.4

Mavigate to 6.5.4
1 z .01 002 £.2.3 £.2.1 £.5.2 003
4 0.0.4 0.0 0.0.0 0.5.4 8] 0.2.0
7 8 .57 658 6.5.9 .57 658 659

Video

Gesture Study
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Results
Gesture Tasks % Correct Speed (sec)
o Directional ‘%’ 93% 1.2
o Activate / Cancel T 87% 2.7

o Backward / Forward %\, 67% 3.6

Navigation Tasks

0 95% correct
0 +2.4 gestures per task
o Most of the problems from one third of users

Subjective Reactions on 9-Point Scale
o All between 5.9 - 6.75 (9 was best)

Gesture Study
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HCIL

Discussion
Errors from o U e
?, % &
or 7 N
A _
o Logs indicate both Lell g Rl
6\\ P
i s,
Down o

Navigation better than Action Gestures

o Spatial map
o Abstract ma
o Similar map

ning helps learnability
opings require more effort

nings can be confusing

Gesture Study
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Formative Study Comparing DesignsHCITi}

Goals:
o Usability issues
o Comparative preferences

Participants:

0 10 (8 Male, 2 Female)

o All advanced computer users
0 4 regular PDA users

Time:

0 45 minutes: 15 per interface, 15 discussion
Comparative Study
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‘ Method
= Software:

= Tasks:

*frrj| ApplLens

Inbox irect] Date Lens
. News 10:00am
A Email 5||Enron Ex-Chief..|[ Meet w Ben
(J¥oice 1|| Weather ltgelnﬁtigtH
B 2 @ﬂ'ﬂ' 06:45em
Tu W Th || Climb w Chris
Settings
Incoming || Tuesday ely iebay.com
Call... 6/29 IZ Pr;_.dT;nt
. 10:47am | [125t bid:$25
Chr.:\,SOSREDne B o< ||Thule Rack
last bid:$20
PhotoMesa

Body Movin'

2 = i
¢ i _
-"l di |[Beastie Boys Hm

HCIL

o Exercised navigation & interaction features

= Measures:

o Subjective reactions
o Comparative preferences

Comparative Study
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‘ Results: Appl.ens

= Likes
o Easy to learn
o Effective to navigate
o Comfortable
o Fisheye valuable
o Simultaneous access to apps

Usability Issues
o Gestures were hardest part

) News 10:00aMm
~IEmail 5S||Enron Ex-Chief.. || Meet w Ben
[Ivoice 1| Weather ltgelnStisptH
sMs 2| GRa 3Lt 6asem

Tu W Th || Zlimbw Chris
settings
Incoming || Tuesday | € ‘=bar.com
Call... 6/29 2 Prs. Tent

. 10:47am |ast I:Ild:$25
CHFJHSOSREDHE B «< ||Thule Rack
last bid:§20

] PhotoMesa

||| Body Movin®
0 rylandy |[Beastie Boys Hﬂ

Comparative Study
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‘ Results: LaunchTile

= Likes
o Effective to navigate
o Comfortable
0 “Blue”
o Access to many apps

= Dislikes
o Too many apps

= Usability Issues
a2 Multi-modal “Blue”

Hcifi}

9:30ATeam Meeting
11:45aLunch with

Z:00pWeekly Updat

G5 I e . ]

Friday

10:00aall M5R Asia

Juan Perez

B:30rF.acquetball
%:00FMeet & Bada .

attle-'& <& John SanGiovanni
w4 |2 Jacqueline Wahl

11 Unread
4 Ben Bederson
I Bongwon Suh

& Chris Stone
I Larry Davis

I Delivery Motifice

Inbox

£ Mizzed Call
Bill Tomkins qey

Cutgaing Call
anne Iasella (m

icern il

kelly Goko ¢my

LT e o f s |

o Disorienting

o Panning in Zone view

Comparative Study
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Results: Appl.ens vs. LaunchTile Heit)

With minimal training, AppLens preferred
o Easler to use

o Faster application access

o Better at-a-glance value

o For own PDA use

Comparative Study
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Discussion

AppLens beats LaunchTile?

o Not necessarily

o AppLens was simpler, shallower, fewer apps
Easier to learn and manage under time constraints
Performance unaffected by device limitations

Nnoaral hcor\lgfinnc
icial uscivauulio

Tapping used more than gestures

Gel
d
o Ultility of notification tiles

Comparative Study
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Conclusion

Promising Interfaces:
> One-handed

» Notification-based

» Tappable

Unknown:
> Scalable interfaces

Potential Challenge:
> Gesture-based interfaces





