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Lectures & Exercises

Lecture Date Topic
112.1. Mobile Device Platforms
219.1. Introduction to Mobile Interaction
326.1. Prototyping and Evaluation of Mobile Systems
42.2. Mobile Input & Output Technologies
59.2. Location & Context, Ul Design for Small Displays

Exercise Date Topic
0 Developing countries + Android-Eclipse
110.1. Recipe input
217.1. Touch input, gestures
324.1. Evaluation of mobile LMU Web portal
431.1. Location-based audio

Michael Rohs, LMU Mensch-Maschine-Interaktion 2 WS 2010/2011




Context
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Characteristics of Context

« Context
— Where you are, who you are with, what resources are nearby
— Information about the user, the user’s environment,
the device’s context of use
« User’s context changes rapidly when mobile
— User interacts with many devices, people, objects, and places

« Context-aware applications
— Capture and retrieve context information
— Adapt to the user’s context
— Reduce need for explicit user input
— Are better integrated with user’s environment and activity
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Active Artifacts

Determine activity where it occurs
Add “self perception” to everyday things
Communicate their own state

The artifact digitally “supports”
its own applications

Example: MediaCup

— http://mediacup.teco.edu

Exercise: Assume MediaCup should be able to discriminate
— Informal meeting
— Presentation Coffee break
— Working alone
- What sensors? How to represent the situation?

Michael Rohs, LMU Mensch-Maschine-Interaktion 2 WS 2010/2011



Defining Context

« Context-aware computing (Schilit and Theimer, 1994)

Software that “adapts according to its location of use, the collection
of nearby people and objects, as well as changes to those objects
over time”

» Context (Dey, 2001)

— “Context is any information that can be used to characterize the
situation of an entity. An entity is a person, place or object that is
considered relevant to the interaction between a user and an
application, including the user and applications themselves, and
by extension, the environment the user and applications are
embedded in.”
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Context Sources

» Current location  Network availability

* Location history « Network bandwidth

* Orientation « Remaining battery life

» Speed « Device movements

* Time of day » Dialogue history

- Day of week - User’s activity & schedule
* [llumination « User’s mood

* Noise level « Group constellation

* Temperature  Number of people around
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Location and Context

» Location is an important part of the user’s context

* Locations have a context
— Noise level and its fluctuations
— Light level and its fluctuations
— Number of people in the space
— Relationship between people present
— Social protocol at that location
— Activity for which the location is designed
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echniques in Context-Aware Computing
(Schilit, Adams, Want: Context-Aware Computing Applications. 1994)

* Proximate selection =
— E.g., list nearest printer first r_ L’é“ | -
« Automatic contextual | @ \)
reconfiguration E% A
— E.g., share nearby electronic B

Contextual information and

commands t%é ﬂ

— Commands with different i
meanings in different contexts Source: Schilit et al. 1994

— Command only in certain contexts

Context-triggered actions
— Condition-action rules

N
whiteboard automatically @@C% %@T@
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Context-Triggered Actions

« Simple if-then-rules, similar to Unix

CRON-Demon:
— Coffee Kitchen arriving ,play -v 50 /sounds/rooster.au
— Schilit * attention ,emacs -display SNEARESTHOST:0.0"

« Contextual reminders: information is displayed
under certain conditions. Example:

$DATE=,after April 15°

AND $TIME=,after 10

AND $room=,35-2-200

AND $WITH-USER=Adams"
AND Color($DISPLAY)=,true”
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Difficult Problems in
Context-Aware Systems

* How to abstract relevant (higher level) context from low
level sensor data

— How do derive user’s intent and situation?
— Sensors > features 2> context 2> intent/situation
— How to deal with uncertainty in context recognition?

 How to model and exchange context data?

— Going beyond basic sensor data mining requires Al techniques,
knowledge representation (ontologies, taxonomies)

 How to apply the obtained context information
— Implicit vs. explicit control of systems

« Intelligibility
— Helping the user to understand system actions
— Proactivity vs. losing control
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Usability Risks for Mobile Context-Aware
Applications (Dey, Hakkila, 2006)

Uncertainty in context recognition

Information overflow

Lack of user control

Application complexity

Privacy violations

Subjective understanding of context attributes

Lack of common agreed ontologies

Imbalance between automatic and user-initiated actions
Poor interoperability

Dey, Hakkila: Context-Awareness and Mobile Devices. Handbook of Research
on User Interface Design and Evaluation for Mobile Technology. 2008.
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Design Guidelines for Mobile Context-Aware
Appl ications (Hakkila, Mantyjarvi, 2006)

» Select appropriate level of automation
— Depending on level of uncertainty

 Ensure user control

* Avoid unnecessary interruptions
— Intrusive, distract, but can have high value

* Avoid information overflow

« Appropriate visibility level of system status

» Personalization for individual needs

e Secure user’s privacy

« Take into account the impact of social context

Hakkila, Mantyjarvi: Design Guidelines for Context-Aware Mobile Applications.
Proceedings of Mobility’06, ACM Press, 2006.
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Aspects of Location Information

Position vs. place
— 52N 13E vs. T-Labs building

Absolute vs. relative
— 52N 13E vs. 10 km west of where | am

Representation of uncertainty
— Afew km vs. room level vs. a few cm

Indoor vs. outdoor
— Elevation / floor number difficult

anacy mOdel IhrStadort mnerhalb von 600 -
— Self-positioning vs. infrastructure-based Meter

[fﬂtlt;ner;‘ s % ‘L ‘Sﬁdjen

Blue area exposes uncertainty
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Some Location Technologies

« GPS

* Wi-Fi access points
« GSM cell
 Ultrasound (time of flight) + radio sigﬁél
« Camera: Visual recognition
* Floor pressure

 Signal strength

« Laser range-finding '

* Proximity and physical contact
(RFID, NFC)
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Challenges of Deriving Location

* Uncertainty
— Accuracy, precision Reference vallle
e Cost 4
Probability Accuracy
— Money, energy density « o
 Responsiveness
— Time to result
« Ubiquity >
— Coverage, indoors, outdoors “Precision . vaue
High accuracy, Low accuracy,
low precision high precision
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Describing Location
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Location Reference System:
Coordinates # Coordinates

» Treat the earth as a sphere, ellipsoid or geoid

prime meridian meridians

=
8 ~

A0)°

e

equator

Jzory Malone
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Global Reference System?

 How to denote locations on a sphere?
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WGS 84 — A Global Reference System

« The World Geodetic System defines a reference frame for
the earth, for use in geodesy and navigation.

» Using a special ellipsoid: WGS 84
— a=6,378,137.000 m

Gl
~ b=6,356,752.314 m
— Inverse flattening:
f=298.257 :=(a-b) / a Mt
A=0° [ A=180°
« Geocentric and globally T T
. . . $=0°
consistent within £1 m ‘- |
— Latitudes, longitudes, altitudes \
“o=50
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WGS 84 — A Global Reference System

Laser projected from
observatory marking
Prime Meridian line

« Longitudes

— A=0° 102.5m east of the Greenwich Prime

Meridian (Greenwich Royal Observatory)

» 1675 King Charles Il charged Astronomer Royal to
“the rectifying of the tables of the motions of the
heavens, and the places of the fixed stars, so as to
find out the so much desired longitude of places for
the perfecting of the art of navigation”

— A>0° east o prime meridian o mer:'dians
— A <0°: west ' N
« Latitudes 2
— ¢ = 0°: equator il ;mo | 20° \
— ¢ = 90°: north pole = e T T e 20° [ g0 |p0e [40° d
— @ =-90°: south pole
= . " " equator
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Length of 1° Longitude in Meters

« At equator (lat. = 0°) 112 | o
— 1° lon. = 1/360 of the length T
of the equator = 111.3 km = longitude
. At North Pole (lat. = 90°) % ° T
— 1°lon. = 0 km e °
+ AtT-Labs (lat. = 52.513°) &’ =
— 1% lon. =67.9 km 5
& 5
1° longitude % 4
W O - E 5
67.9 km 5 3
< 2,
* Length of 1° of latitude o
slightly varies with latitude
— Earth modeled as ellipsoid O e degreer
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Map Projections

 How to draw a 3D sphere on a 2D map?
« Many possibilities, all involve distortions

» Mercator projection: cylindrical projection
— Standard for nautical navigation, used by GoogleMaps

DL s T -

- ‘

{
L~
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Google Maps Zoom Levels

— Equator length = 256 pixels zoom level 0
=217 * 6378137 m equator = 256 pixels

— 1 pixel = 156.5 km =21~ 6378137 m

« Zoom level = |
— Equator length = 256 * 2' pixels
= 2T * 6378137 m
— 1 pixel = 21T * 6378.137 / (256 * 2') km

« Zoom level = 19
— 1 pixel = 21 * 6378.137 / (256 * 21°) km s 5
~ 30 cm o M €1 cfren 0T AT Ty
' .¥.:: anijopa. . ’ ojl.B::airr\ces “"t::sua'ha;\‘:’a\ _Ecua’dof\“o.—,u,o
g zoom level 7
equator = 32768 pixels
/ 1 pixel = 1.2 km
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Deriving Location
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Cell-based Positioning

» Basic GSM-based positioning
— Cell-ID: 300m (city) to 20km (rural areas)

* More precise GSM-based positioning with

— Sectored cells (angle of arrival)
— Multiple base stations (time of arrival, signal strength)

« Only Cell-ID positioning always provided
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Log of Signal Amplilude
' ' log{ 1/(x"x))

Signal Strength
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GPS: System Schema sareiims:s
24 satellites
12 hour period
20000 km above earth

 Components
— Satellites
— Control system
— Receiver

« 24 Satellites
— 20000 km 'l‘rnck code and ‘phasc
— 2 times around Extract message
the world a day Compute position

 Maintenance cost
— 750M$ a year

-— -

Time synchronization
Orbit prediction
Data injection
Satellite health monitoring
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GPS: Deriving Location

three satellites
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GPS: Differential GPS

« Enhancement of precision by using a correct reference
signal (Differential GPS)

* Need to know the position of a receiver that sends the
difference between actual and measured position to the
mobile device

* Problem: Delay of
correction signal

P
-

Mgm -RY

" Range corrections
Reference-

s’ru’rion Quelle; Seeber 1996

-
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Location-Based Services and Applications
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Layar “Reality Browser”

! & _.\ A "E 2 1{ 4_.>7 e C": 1

11 results found

Position + orientation
GPS, accelerometer, magnetometer

Show POls as overlays on
viewfinder image

Platform allows inserting new
layers and POls

« Layers
— Real estate -
— Transportation om.u........u... " —
— Tours / Guides et e v 2 ;,:““L"i‘.
— Eating & Drinking - - - .
* http://layar.com/ few | Favori
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iISafe — Personal Safety Application

* Informs you about possible dangers in your current

I oca tl on Safety Navigator
’O\Q
1525 (525 Aidine Bender Rd (525) df)&
5
Ent‘§ Brookside ?
< Memonal Park /4
X :_{ ’ Cemetery
£ - Kinwood
:nder /
- | -
Aldine Mail Rd / %
g
2

03:17 AM
4

Distress

You are in unsafe neighborhood

B
B =g ¢
Navigator Alert Settings

Replay Text View

http://www.freefamilywatch.com/demo.html

Michael Rohs, LMU

Mensch-Maschine-Interaktion 2

WS 2010/2011



Remember The Milk

« Organize your tasks by location

10 % AM

Today, Oct 10
8 - o o Pick up the milk
k=3
a 1 Supermarket o Submit TPS report
e Pick up the milk s ¢ Retumn library books

n o Order stationery

o Take out the trash
Locate your tasks. All Tasks i
Use the map to see where your tasks are Migh Priority "

located in the real world. See what's
nearby or on your way, and plan the best
way to get things done.

o Take over the world

http://www.rememberthemilk.com
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REXplorer Location-Based Game (2005+)

« Explore the ancient Regensburg and
Interact with historical characters

through gestures

» http://www.rex-regensburg.de/stadtspiel/rexplorer
» http://hci.rwth-aachen.de/REXplorer

Mmh, eine Kur?
Auf der Anleitung steht dieser
sd‘hh' Hb"t du da’? “"’e.uubenpruch_ L Alles kl.l’,
Jemand hustet. Ruhig... Versuch mal den zu benutzen. die Feuer-Zauberformel kenne ich!
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Mr. Lee GPS Tracking for Cats

» GPS receiver and camera

— Know where your cat strolled around s~ SN
— Generate cat photo tours ,A..«/j>\//\>< )LA\\'
- ) L G Sadlks

http://www.mr-lee-catcam.de/index.htm
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Web Pages Don't fit on Small Screens

5 » © compaa © ©
( iPAQ pocket pc
QO MHNRAG A E A
’ http:{ fwww. spiegel. dej| v |
~
[ » NEWSLETTE » ABO-SERVICE
» PDA | i-mod P IMPRESSUM
. Dienstag, 6. Api EXKLUSIV
* Bush-Messer:
0 :;::(ITEN-REBELLIDN IM Schalldampfer,
DO I gegen das
. Desaster
Terrorprediger
putscht gegen
: R N * Patientenbeauftragte Kiihn-
Besatzel Mengel:
Kumrerkasten der Nation

Uberraschend hat sich fur die US- ' Sieben Jahre Geiselhaft: .
gerhrten Besatzungsmé‘lchte . Liebesgrifie aus der grinen Hélle
ufgetan. Schiiten unter der Fihrung

» Interview mit Colin Pillinger:

. | Neuer "Beagle" soll vor 2007 auf
< > Muktada al-Sadr putschen gegen die dem Mars landen

ollen die Amerikaner den Geistlichen » Wall Street:

-~ llen US-Truppen in die Sadr-Hochburg 2wai langs, teure Minutan
7 Von Alexander Schwabe mehr. .. * Renn-Analyse:
Schuracher, die Mensch-
Befehlshaber fordert Yerstarkung an Maschine
S-armee schlagt zurick
_J'ut Spanien mit Krieg » SPIEGEL-ONLINE-Sidebar:

o Aktuelle News immer im Blick
astand der Schiiten fordert Dutzende

B ) . DER SPIEGEL 15/2004 b)
vOr Anschlagen: Israelis sollen zum Passahfest ihre

----------------- Waffen tragen TITEL:
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Web Pages Don't fit on Small Screens

« Solution approaches QO X [RG B3 E =
— Device-specific authoring § :http:ﬁwww&piegel-def |
— Automatic re-authoring SRR R
— Client-side navigation :

* Double tap to zoom into
region or text column
— Uses HTML DOM model
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OverVieW + Deta | | But Exkpatick's efforts 1o maderstand

the ke history of an elustre monkey
wnth bright red bps and a arub nose
nave talcen larmn further afield than most

 Show details around
cursor region

 But...

— Detall region takes up
valuable screen space

— QOverview region not
readable

— How should user know
what to highlight?
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Browsing Web Content

« Reorganize content in narrow vertical strip 2003
— Avoids horizontal scrolling ol
e
* 1-D browsing  aaca
« Narrow layout =
. . : -
— Width = display width {- T ——
gy
— Compact layout —
O HP | | t ﬁasgg)ET?E[I)-Iglg?lll] Hart erspart :ELH‘-@
— Oiriginal layou LIS e
Mehr Wirtschaft Oambact
destroyed T — e
— Little overview  Rettungspaket e
R Steinbrick kassiert I
e | fast kompletten —
JEN Bundesbank-Gewinn p—
= o/
: .":‘ [P 1A}
fall Mannichl 5V NS
Seehofe harft Kampf - '
N = | iy
?:rzaao'l({x::‘lﬁ arabische Parteien von i i’?ﬂ‘ﬁ;ﬁ

- P A0 IR P A PR
P vl By 1000 0 L
Db Sl
o .
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Context in Focus Display

. Nokia MiniMap

— Overview is semi-transparently
shown in detail view while

scrolling
— Content scaled but original
layout preserved Indication of
{ detall area J/ Cﬁh!f'aff.nofWIll:wdhi
. Even overview does not show ther are¢ = -
whole page Help desk — it Overview

about using-wiripeue:
Reference desk — Serving as

__virtual librarians, Wikipedia
[ Detail view |—woromteers tackle your

Al 1e<tinn< nn A wide ranne nf
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BG SPIEGEL MOBIL

Nokia Symbian Browser ~55

Us-Rettungspaket
Bush bittet Kongress unj..
Milliarden-Dollar-Spritze

3 Links 6 Fotos

Kriegin Gaza

 Overview embedded in detail view
i ] . Hamas signalisiert Berei"
« Semi transparent detail view RIS AILE ‘

12 Links 16 Fotos  Video

¢ S |te'S peCIfI C ad a ptatIO ns g;r%agl(sri&g]hrung spieltjet;t auf
ei

12 Links 16 Fotos Video

ikipedia, the free encyclopedia ikipedia, the free encyclopedia
3G Wikipedia, the f lopedi 3G Wikipedia, the f lopedi BG SPIEGEL MOBIL
o ~— Enalish Site | SATIRE | manJaes :
’ /r‘ #9 'tﬂmmrlo-'.‘mwd;%l al'tll magazm-de “E !
\‘f‘:imm‘\ T | B}
ic Q> o s | \‘ » Lass Dich tiberraschen i‘l
) %E = == the » Zum mobilen RSS '
(\. = . = o e N e 4 e g
ﬁ ' | N » Werden Sie MOBIL-Rep
WK - | | WipEDIA | o
IKE =+ F IKIPEDI Ve e
The Free k- The Free Encyclopedia 5 DER SPIEGEL fiir unterwe ==
navigation (| |havigation Ti Paper i
= Main page | = Main page
= Contents k& ey = Contents - » NACH OBEN <
= Featured content = Featured content
® SPIEGEL ONLINE
= Currentevents & |= Currentevents - Impressn.lmUAIIeRechtevorbehalten
= Random article | |= Random article
cparch r—| kearch T— I
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Android Browser

il € 23:51

AL A @ 23:47

www.spiegel.de: SPIEGEL ONLINE - ...

www.spiegel.de: SPIEGEL ONLINE - ...

e - o [

NACHRICHTEN ~ VIDEO ~ THEMEN  FORUM  EINE|

Home Politik Wirtschaft Panorama Sport Kultur N

Montag, 11. Januar 2010

EPIEQEL ON LI N E Streit liber CDU-Profil

Merkel-Kritiker beharren auf
Kursdebatte

VIDEO

EINES

THEMEN

FORUM

irtschaft  Panorama  Sport  Kultur  Nej

Al & 23:52

Gesetzentwurf: Bundesregierung will Macht der
Rating-Agenturen brechen

+| mehr Artikel

@ WISSENSCHAFT »» Natu

Oko-Kampagne: Bahn will
Windkraft-Strom fiir ICE-Ziige
Die Bahn will ihr Gko-Image weite
aufpolieren und sechs ICE-Ziige ei
Jahr lang nur mit Okostrom aus
Windenergie antreiben. ﬂ
Greenpeace kritisiert die Aktion.
Der Konzern nutze nach wie vor zu einem erheblichen
Teil "extrem dreckigen” Strom aus Kernenergie und
Kohle. mehr... [ Forum |

B WISSENSCHAFT »» Mol | Texhimk | Mimewenas

Oke-Kampagne: Bahn will Windkraft-Strom fur (CE-Dige
e Rano wil ihe Okn-dmage waiter s fzolierer Lnd <prrs 105
2020 @in Jshr Gng nur mit Dosrom s Windanerge
antrziben. Grecnpeoce kritisiert d e Aktion. Dzr Korzem rutze
rach wiz vor 2o einem erheblichen T2il “exiram drackigen”
SUrorn aus Kernenergie und Kolve ol [ Fam Il

Agypran: Arcndnkcpsn inden Graker wio Pyramiden-Rauatecssrn Agypten: Archaologen finden Graber von Pyramiden-

Klimaschwankungen: seringsiraBe szstimmiz velMima Bauarbeitern
(o E-PrOjekt: Merkal fordet catar gis Handel um = = Klimaschwankungen: Beringstrale bestimmte
XN ) mebr Artikel Weltklima
l— FPSSTINTIo Lo "
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Locating Off-Screen Objects
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Halo (Baudisch & Rosenholtz, 2003)

« © compaa © QO
\ iPAQ pocket pc

\ Martin Luther
Kingqjr
Memarial Fark

Baudisch, Rosenholtz:
Halo: A Technique for
Visualizing Off-Screen
Locations. CHI 2003.

Source: Patrick Baudisch
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Streetlamp Metaphor

o« © compaa & O

\ \I iPAQ pocket pc

a—— Y

o 1 \g% 4

. . i 5|

 Aura visible from distance Hetey LT
. W"‘z’@:n S",

e Aura is round g e
 Overlapping auras aggregate I @ E’*
« Fading of aura indicates distance z
206

/'ﬁ
=t ]
o€
ty By hye
at t 8
=
Fry Yy tm

Source: Patrick Baudisch
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Gestalt Laws: Perceptual Completion

.

g
>

"9
b 9

¢
.

{b)

‘%

(a)

(b)
(c) (d) (b)
Shipley and Kellman 1992

\
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User Study: Halos vs. Arrows

» © compaa © O » © compaa © O
l iPAQ pocket pc \\I iPAQ pocket pc
o
S |
é* .
Y " seriatey arc/arrow fading off
= ; \ Yo pgdison :
| MotE::hPr \ﬂf.;, Martin Luther same SeleCtabIe SiZe
:::::::{v Mf‘rxrirr'lo Porlf@- 9 1 Mer::u’:lu?Fa. rFna.rk.@ﬂi
L : 2
F gancroft 112 % 2;.
e m— 2
29 NG
| \
L legend
halo ring

distance from display border

Source: Patrick Baudisch
Michael Rohs, LMU

WS 2010/2011

Mensch-Maschine-Interaktion 2



1. Locate Task

o © comPAQ © @

« © compaa © ©
iPAQ pocket pc iPAQ pocket pc
= VI AO 2 A T G
5 | | &\ 2% iz |
- # | =~ \ \
0 1 2’ | § n 1 3’ |
e ’ ](‘g - }‘ e ] I<g e J‘
av (B
Fwaws‘ ’ (B = |\ fware 5t " 1% = \'
1% (5]
t AVE [ IS : 1 AVS 1= %
II‘ Berkel T%* ’ﬁ H' goerke! *%__,
5 | rkeley | | rkeley
°@ﬁ;§—fnr4/"'ﬁ@— AddlSonls‘ " e'$"Y Na o ddlSOTS‘
3 “ v. = L
v',.'|l Luthe % AN ,-.‘“
G T argn ;..' e
o 12 Memortial Park 3 > .o{, Memaorial Park 3 \07 J
z = B9 ol =
z % i o > 5
* s ) |[2,ff’§3 e L $ EEST
> oot a3 = Dy » et a3 & Dbr
S Ban ) ’,ﬁ—# 2 Ban o o
; | B
| p—"
R—
. > -~
2 ©¢

click at expected location of off-screen targets

Michael Rohs, LMU
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2. Closest Task

s © compaa © © « © compaa © ©
{ iPAQ pocket pc iPAQ pocket pc
S B
=1 ’ IF:C.’
23
4 f | L‘x‘
i Bjarkeley-"r"q Berkeleyf’ -
e e
=\ @ !\dd@onlfs" &‘ ddlsof‘l&
!
Hor}fin Luther \ \ Hor'fm Luther H
!1f‘mm2 I’P rP@ ’Cﬂ r1r‘m”r||1 rP r}@ ‘Cﬂ
| =& <2
- : 22 z 3 [E-
aancwott T (& 3§ = =
i — z
o
) t )

click arrow/arc or off-screen location closest to car

Source: Patrick Baudisch
WS 2010/2011
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3. Traverse Task

o« © compaa © O o« © compaa © ©
iPAQv pocket pc iPAgv pocket pc

click on all targets in order, so as to form the

shortest delivery path, beginning at the car Source: Patrick Baudisch

Michael Rohs, LMU Mensch-Maschine-Interaktion 2 WS 2010/2011




4. Avoidance Task

{ s © compaa © © \ « © compaa © ©
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click on hospital farthest away from traffic jams

Source: Patrick Baudisch
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Task Completion Time

25

20

m Halo interface

o Arrow interface

15

10

Locate Closest Traverse Avoid
Task Arrow interface Halo interface
Locate 20.1 (7.3) 16.8 (6.7)
Closest 9.9 (10.1) 6.6 (5.3)
Traverse 20.6 (14.1) 16.8 (8.7)
Avoid 9.2 (4.7) 7.7 (5.8)

Source: Patrick Baudisch
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Task Arrow interface Halo interface
E rror Rate Locate 23.5 pixels (21.6) [28.4 pixels (33.8)
Closest 22% (42%) 21% (41%)
Traverse 97.4 pixels (94.7) |81.0 pixels (96.7)
Avoid 15% (35%) 14% (34%)
ully
30 | o* %
@ Arrow interface .‘ “
25 m Halo interface & )}
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20 y |
n
u
15 .
- |
. [ |
10 i "
N
1 N
5 ] N
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Locate Closest Traverse Avoid . @
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®ausnt

 Participants underestimated distances by 26%
« Participants saw ovals
« To compensate: width += 35%

Source: Patrick Baudisch
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Subjective Preference

o Arrow interface

m Halo interface

Locate Closest Traverse Avoid

Source: Patrick Baudisch
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Limitation of Halo: Clutter

 Clutter from overlapping or large number of halos

» Wedge: Isosceles triangles
— Legs point towards target
— Rotation, aperture

 No overlap

— Layout algorithm adapts
rotation and aperture

Gustafson, Baudisch, Gutwin, Irani:
Wedge: Clutter-Free Visualization
of Off-Screen Locations. CHI 2008.
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The Wedge

H_TT

* Degrees of freedom

— Rotation
— Intrusion
— Aperture aperture
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Improving Touch Screen Accuracy
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Small Displays > Small Targets

£i3|Pocket Word o 4¢1:35 D & 4¢8:50 €3 £F Internet Explorer  ++ 4¢ 2:28 €3
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Source: Patrick Baudisch
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Stylus vs. Direct Finger Input

« Stylus or pen  Bare finger input
— Grabbing stylus takes to — Unclear contact point,
long for short interactions imprecise

— Finger occludes target

A !
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Offset Cursor (Potter et al., 1988)
) Potter, Weldon, Shneiderman: Improving the

accuracy of touch screens: an experimental

evaluation of three strategies. CHI 1988.
Disadvantages of this “software stylus”
1. No visual feedback until contact, need to estimate offset
2. Makes some display areas unreachable
3. Unexpected offset affects walk-up-and-use scenarios

Source: Patrick Baudisch
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Shifting the Whole Screen

« Shifting the whole screen is distracting
« Disorients users, negatively impacts performance

/—\
O
0 ODoOD ®
ooo m ooo
= O
0
n O

Source: Patrick Baudisch
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Shift Callout (Vogel & Baudisch, 2007)

* Only shift callout

* Enough context around target
e 26mm circular shape = occluded area under finger

Source: Patrick Baudisch
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Shift Needed Only for Small Targets

.

Source: Patrick Baudisch

N

no offset, click on the target itself
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Corners and Edges

callout can go anywhere, no edge problems

Source: Patrick Baudisch
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When to Show the Callout

(b)
121
e f
S

O- 1 )

25 0 25
St-S

S, = target size
I S¢ = finger occlusion size

by default: dwell time (300 ms)
extension: larger target > longer dwell time

extension: shift learns dwell times
Source: Patrick Baudisch
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Experiment: Shift vs. Offset vs. Touch

* Independent variables
— 3 techniques: shift, offset, touch
— 2 finger styles: nail, tip
— 6 target sizes

Source: Patrick Baudisch
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Results: Error Rate
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Results: Time

Selection Time: Finger Nail
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Source: Patrick Baudisch
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Results: Time

Selection Time: Finger Tip
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Source: Patrick Baudisch
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Shift + Zoom

 Increased callout diameter to compensate for less context

! \Za N

Source: Patrick Baudisch
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Escape: A Target Selection Technique Using
Visually-cued Gestures

* Problem: Selecting a target that is surrounded by other
selectable objects

« Solution: lIcons in “Escape” indicate directions. A finger tap

followed by a movement enables d
' AS Ny, L& (] S

Yatani, Partridge, Newman: Escape: A Target Selection Technique
Using Visually-cued Gestures, CHI 2008
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Escape: A Target Selection Technique Using
Visually-cued Gestures

* Icons in “Escape” indicate directions. A finger tap followed
by a movement enables disambiguation.

(a) d (b

B W

« Can handle 2.3 icons per square centimeter

* Find an assignment that separates gestures
— Similar to graph coloring > NP-complete
— “Escape” uses heuristic algorithm

http://www.youtube.com/watch?v=x3NeZswKkKw
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Experiment: Escape compared to Shift

* Independent variables
— Technique: Escape or Shift
— Target size: 6, 12, 18, 24 pixels
— Exposure (fraction of target visible): 0.25, 0.5, 0.75, 1

° 5000 O Escape / Exposure = 0.25 |
ReSUltS O Escape / Exposure = 0.5
_ %) @ Escape / Exposure = 0.75
E.SC?PG Y 4000 T O Escape / Exposure = 1
n
significantly = BIShift / Exposure = 0.25
. - B Shift / Exposure = 0.5
faSter than Shlft g 3000 I I B Shift / Exposure = 0.75
— No Significant : I Ml Shift / Exposure = 1
difference in e 2000 k } d o
(U o
error rate e L4 ,
-§ ; o i LT
o 1000 P |4 : :
o : i i
0 [} [} [}
6 12 18 24

TargetSize [px]
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The End



