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Non Desktop Users --- Ubiquitous Computing: ?: Major problems solved re. ...

Mainframe Era: PC Era: UbiComp Era: 1. ... gadgets (devices)?

LN 1:1 N:l/ don‘t worry — global ,race’
= wl @
=y %/ 2. ...interaction i.e.
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i O R NS human centered ...: N

2 & [uE

\ | | ._ 'A N &S D . ——— 3. ..integration i.e

- k ) cooperation (,systems‘): NO
Research Fields:

1. Integration / Cooperation:
integration of (& synergy among) people, computers, things?
2. Interaction:
multimodal Uis, ease-of-use for beyond-desktop users & groups
3. Protection:
privacy/trust/security in the face of UbiComp — protection by means of UbiComp
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T/\ Research Fields = Project Areas
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Cooperation

(Integration)

Peer-to-Peer Networks
(Adaptivity, Resilience, Code
Mobility; Emergency
Response, SocialTV)

Smart Environments
(Middleware & Tools,
Context&Location,
Internet-of-Services)

Ambient Learning &
Knowledge Work
(Digital Lecture Halls, Global
Team Work, Algorithm
Visualization)

Interaction

Smart Interaction

(proactive federated

interaction w/ smart
products & processes)

Model Driven Interaction
Design
(...for multimodal Uls)

\

Talk‘n‘Touch
Interaction
(voice centric & multi touch
Uis; ,Knowledge-Venue’)

Tangible Interaction
(paper & pen Uls,
hybrid interaction)

Media&Sensor Interaction
(sensor assisted & non-linear AV
interaction; activity modeling)

Protection

Security in UbiComp
(ID-proof pseudonymes,
trusted mobile devices as
secure key to UbiComp)

Trust & Privacy Models
= (trusted compu-ting for
Internet of Services)

Public Security
(command center

interaction & cooperation,
roll-out incident sensors
& infrastructures)
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°§ { No UbiComp w/o Mark Weiser ©
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= Virtual reality: world = computer
= Embodied virtuality: computer = world - room for human @ center

Virtual Reality

Embodied Virtuality {ubiquitous computing}

note: both views reconciled today, ,,digital and physical worlds merge*
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} { The Human in The Center” — How? 75 UNIVERSITAT
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= Keyboard & Screen?

tangible vs. wearable

g ... in cell phone size???

hands&eyes-devices for
mouth&ears-function!
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= 1st time in Computer Science history:
no dominating interaction paradigm!

3 “Layers”:

‘abstract interaction’

(SW Engineering)

model driven // related to
work place & primary task

‘better’ interaction:
context aware, proactive,
federated, ‘natural’

new interaction styles:
paper centric, tangible,
tabletop, voice, ...

HCI « software engineering

Interaction design] [ model driven ]

for workplaces development

AN

Y/ )

distributed multimodal interaktion

N

dynamic proactive
interaction

federation *3

Y

UbiComp prone
devices & interaction strategies

AN

[ Voice Uls ][ PaperCentric ][ Surface

Computing Computing

)

o
[

Sensors & infrastructure

|

Body & room ] [ middleware ]
sensors

\
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CONTENT

= Layer1: talk & touch (briefly)
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T{/r Voice Uls: Past Research @ TK TECHNISCHE
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— (In Essence: Everything ,Beyond Recognition®)

B Talking Assistant: voice centric wearable w/ context & ID mgmt.

voice to its full potential:
— STAIRS Audio Web/Doc browser
— mixed initiative: patterns
— task switching / recovery

domain appropriation:
e.g., 3 x automotive

federation: secure adhoc
security/trust: cf. ‘MFE’

location awareness:
multiple sys. (ctx server)
attention awareness:
orientation, smart env.
... in smart environment
pub/sub integration

... In smart environment
w/ smart products

[ g TR WarldVicw: Map (10%)

iy Lo vm oot
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°§ { Voice Uls: Current Research @ TK
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" Focus 1: interacting with smart environments
= Basis: Mundo Speech APl = dynamic voice channels
= Experience (evaluation): ,voice I/O indeed helpful, ...“

= Requirements (,,, ...but:“) N
1.heterogeneous devices 2 homogeneous Ul 7 — (*H. 3
2.context awareness crucial é_@ D :
3.user awareness crucial st — ;

= in face of multi-speaker situations ; omgp —— " J,

" in face of human-human talking <
4.device awareness crucial ‘

= in face of heterogeneous voiceTech
= mike arrays: recognition? headsets: usability?

= Focus 2: federation w/ other modalities
= currently emphasizing multitouch
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§ { WIMP for wall-size touchscreens UNIVERSITAT

Advantages of large (touch)screens
=>»generally improved productivity
=>» improved spatial orientation
=» allow multi user/collaborative interaction

Challenges:
e Multi-user interaction:
Exploit the potential of collaborative interaction
e Distal access:
Easier access to remote locations/objects on the
screen
e \Workspace management:
Adapt to the potentially larger number of active
items/windows and increased screen real estate
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CONTENT

= layer 1: tangible interaction, focus: paper centric computing
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§ { . Paper Centric Computing UNIVERSITAT
o

Paper remains ,ubiquitous’ hybrid document space

for knowledge work = unified interaction

many established practices

S
Eﬁ? —=>reliable, manifold,

simple, interaction

' |diverse actions

document centric collaboration

Y .
& |=support for doc centric collab
= overall: —a
. . / 1N
information ecology &1
field studies - not trad. Ul work &
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e

Quicksort
Algorthmus Quicksort (Liste L) {

if (‘L besteht aus mindestens 2 verschiedenen
Elementen’)

Ao P

Pivobelunant

HEHE=EIEIE

2 G o 12 00 1
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One Pen for ...
Paper tabletop display paper + display

Full HD beamer
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§ {’ simple ... manifold interaction UNIVERSITAT
— :
Semantic Annotation Linking Tagging Selection
Level:
o000
conceptual
activities
Syntactic
Level: (X X
manual Inking Clicking Cgmbining / Bridging
activities
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cross media hyperlinks

+

TECHNISCHE
UNIVERSITAT
DARMSTADT

MMEDIA Athens 2010 18



TECHNISCHE
UNIVERSITAT
DARMSTADT

cross media hyperlinks
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[ books
document collections

Um‘.ersu.i'zung fiir

; A TECHNISCHE
ierte kooperative Wissensarbeit 3

e mle und Mg

UNIVERSITAT
DARMSTADT

Arbeit mit Dokumenten in pa.
nen Kommen

cinem besse
ng, Seminar

Kumenten entwickels und i CoSeribe
Setester und in mehreren Studjen Wissenschaftlich evalujery
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‘} {’ Digital Paper Bookmarks
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§ { Further Interaction Techniques UNIVERSITAT
——f
hand written tagging using button tagging

annotations

Private Group

note: Ul-on-paper

i

N

=
=
:
=
=
£
:
s
=
E
E
=
-
-
”
v
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} { _ adaptable paper Ul UNIVERSITAT
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Problem: paper is static # GUI

adaptable print layout composite Ul: dynamic combination

of Ul components

Knowledge Integration and
SCORM

Gundolf won Bachhaus
223006
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information
ecology

document

structure

details

collaborative visualizations

Knowledge Integration and/

SCORM

Gundalf von

Bacrnaus

N

Knowledge Integration and
SCORM

Gundalf wan Bachhaus
222008
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Tree Sort Heapir H“‘J’ it

/Evaluation: series of studies (within-subject)\

Task completion time
(in sec.)

1000
800
600

400 -
200 -+

0

T

EEEEE e um— S

CoScribe Control Setting

-~

measurements & interviews; example:
performance (,browsing’ in hybrid hypertext)

(N = 16,
p <0.01)

‘F ’ ;f:;7:111¢

{5 Athen
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2 il

" Intuitive tangible interaction techniques
creating and managing hybrid piles
of printed and digital documents

= Example: Flexible transitions between
representations

\_
I3
A=

)

Pile mode Spread-out mode Juxtaposition mode
e.g. for storage, hand-over e.qg. for overview, sorting e.q. for detailed comparison
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Layer 2:

CONTENT

proactivity & context awareness
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Proactive Context Aware lUIs UNIVERSITAT
,_7—<_
Data Input Navigation
types of
yp ; Facilitation Guidance Navigation Ul Adaptation
ISUTSICW P e— Shortcuts (mobile)
n IUls o~ A E— = =
application
| context
/
relevant —
context context /
/
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°§ { Augur: application spanning Ul
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= application independent = ctx across applications

= for Web apps: augment existing applications without modification

e N
appllcatlon AUGUR
b (€
U - /
p : <>
application
e — application user environment
e models context context
wrt. application
modeling:
Requirements low modeling user control support from
Approaches effort over models the start
knowledge based IUIs - - +
end user programmable IUls - + -
) learning IUls + - MMEDIA Athens 2010 28
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} { Application modeling language ATML UNIVERSITAT

=

" models context — application relationships
= models relationships to exististing Ul

both not well supported up to now

<!ELEMENT atmlModel (states | activities
|

- ATML ApplicaTion Modeling Language

wrappingNodes | relations) *>
) Deutsche Bahn - German Rail Homepage - Mezilla Fire ol -1of <!ELEMENT activities (activity)*>
Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe <!ELEMENT act iVity (#PCDATA) >
@ v c A @ ‘;ﬁ I ‘http:waw.bahn.dejintemationalfviewfenfindex.shtml 7T |"Gw:u:n;\e /' <!ATTLIST aCthlty
T N id ID #REQUIRED
[ ation Editol ref CDATA #REQUIRED
[V data links label CDATA #IMPLIED

Adions: < () «— 4 X [H ’ [~ controlflow links Linktype: automate (true|false) #IMPLIED

¥ suggested links
>

<!ELEMENT wrappingNodes (#PCDATA |

Rail
B et context |

| ol L _m_,\/m uiContent) *>
<!ELEMENT context (#PCDATA | filter |

[
rule) *>
}4 calendar entry

D/ <!ATTLIST context

id ID #REQUIRED
type CDATA #REQUIRED

< | 2 c
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Layer 2:

CONTENT

device federation (1 slide)

MMEDIA Athens 2010
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} { Just 1 Slide About Federated Interaction

1. Discover interaction resources
in the environment
- MundoCore discovery

2. Match them to available
interaction strategies
- MundoMonkey

3. Interaction strategies translate
events from interaction resources
to Webpage and vice versa

discovery

Fancyname

O™

— user personalizes interactive
space to his needs and prefs! om [
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CONTENT

= lLayer 3: model driven interaction
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MDDUI: Model Driven Development of User Interfaces
Challenge: leverage model driven approaches

interface
user (Ul Modell)
-

in face of increasing diversity of Uls per application
(proliferation of modalities, devices, contexts ...) events M modifications
Contributions:

Behavior YY) observer
= Modeling concept snippets “\% snippets
= Ul framework and programing concept _

) . modifications i categorized
= |Integration of layout and behavior =) change

Specialized adaptations tools

Integration of (automatic) transformations:
cf. Solverational transformation approach below

Eclipse-based (EMF/Ecore, views, code integration)

notifications
data model /

application state
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-

M M O Java - de.soknos.plugins.mel Refinement

[t H@]s 0 s : _—
1 A Y e —
| Tahoma DI e S e e e S R R e - - | 100% . )
[% pa im 1: Hie | & Na} = ' 1] messagingUl.mapache &3 m SichterUI_Manageﬁfiﬁ 1 {d] messagingUl.mapache 1»1 = 8|5 ou
— 'i - | 45 patette b — iiY X X A
)  hea s g7 iveanemenossee g Available interactors
y g » [E] Anototable 9 0
rent - Interactor
S e Generic graph 1 v E] sichtermitgoard from libraries
H : # DialogueSp.. v € Set Default Filter \
I \ ™ ICal ed Itor ) 4 DialogueCo...
4 DialogueBox i %
Si ey F
ichter = [ prirabie L= CustomHID 2 € Mapache Ul has beer
ChosenBen  abstract > P——— Bivegi
frmSichter manipulate > ibrary Element |ojavaawt | registerObserve
—_— i R 4 lass: JPanel el . B _TfuGAujzEd6A
renne ———————————— Y/
’ . @] = p v € Search messages
I .Solveratlonal Transformation b FbNanTxt 5 oevon ] & dssoknns iy B Meldungen.Sear
interpret P prary Elemen ibrary Elemen % Toiiab. # IMessageCa.. ¥ @ Sichterboard.btnAlle 10:22:30
other p pesiiane | lass: JLabel ibrary Ele (= i ¥ € CustomHID Acti
refined | Qoen Diagram flass:jLan | eu.mapach.. < B clickalleRol
\ 4 Task v Sichterboard.btnPOL
X d ste box T O = frcemme |2 )
—— \ b A OE— v € CustomHID Acti 4
| \ B T — v |& eumapach.. < 4 B _TfHCEOjzE v
| \ Cu = il 4 test v || - il h d I d
| \\ roblems | @ Mapache Log 3 @ Javadoq [Q, Declaraliorq @ Mapache Node Manager} & console| £ Propertieq == 0 IVI a pa C e eve O pe
e < en ....
)!Hmev & Severity Message
- . .
Context men u 9 09-12-14 21:58:17.973 Error  Error when updating model value for property javax.swing JComponent.border: Instantiation of eu.mapachep _ & a I I e d I n a u to m O -
09-12-14 21:58:17.432 Info Closing interpreter of Ul Qualified name = 'Resources Model.eu. oject.runtime.i preters.swing.irm p p
U I refi nement 09-12-14 21:57:35.204 Info [Mapache] cture.builder.MapacheBuilder.fullBuild (line: 166): Building structure model took 780ms.
09-12-14 21:57:35.182 Warn /‘Could not find interactor with ID'_qwmg_qjcEd68tMd-GaTZdw' in box 'Anototable: <no classifier>" t g b bf IVI d &
~ —| 09-12-14 21:57:35.181 7" | Tried transforming event _TfWSkOjzEd6AKIMECAK2-A hooked to interactor ID _qwmg_qjcEd68tMd-GaTZdw, b IVe l I I e O e
09-12-14 21:57:34.902 “hfo Create and init contribution of Barco
09-12-14 21:57:34.90, Info | Create and init contribution of SichterMitBoard C Aa A8 I S = t = t
|| 09-12-14 21: 3//1 5% Info Create and init contribution of Anototable ~ Vorrangstufe: IV I e C u rl y p rOJ e C S
41| 09-12-14 20~ /4:553 Info Create and init contribution of MeldungenMitListe A m
v ~ 4 A S 7
09-1 57:34.881 | [ Info Create and init contribution of Sichter ) 4 —
= > (bmbf SOKNOS)
o ]
0 V.
S 5 > 3 5 TG L8 e gl | L o/ < Ak
. A c ) D) —nb ) (Cab b J
/ \ C
Q S6 VB POL n.b (Stabsrollen) ( Alle
()

(Error)log with
Mapache msgs

|

S2 ist immer Empfanger

*) Auf Grund von Meldungsart vorgeschlagen

/

“absenden

Swing interpreter
and editor
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CONTENT

= LayerO: integration, sensing
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Ubiquitous Computing: Integration

,__7—:'

... an issue of systems support

= Middleware: basis - Publish/Subscribe, borrow from Peer2Peer networks, ...
= Basic services: location&navigation, context awareness, self organization

= Cooperation support: ECA rules—> processes = ‘intelligence’

= Tools for ‘visual programming’ in 2D, 3D
= [ntegration of devices (sensors, RFIDs, ...)
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& TK WorldView: Map (30%)

E

ile

. V0 T =
/ e
e L e e =
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CONTENT
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Naa
-§ {' For your long term memory

" Interaction and cooperation i.e. integration remain
grand challenges in UbiComp

" interaction on the move with varying modalities:
= quest for advancement of each modality: cf. voice, paper, ...
= quest for advancement of Uls on the move: federation, context, Ul
= quest for new engineering approaches! (*)

" integration in smart objects = environments = worlds

= quest for middleware, development support, services
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