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Motivation

?: Major problemssolvedreΦ ΧΥ

1. Χ gadgets(devices)?

ŘƻƴΨǘworryςƎƭƻōŀƭ  ΰraceΨ

2. Χ interactioni.e. 

human centeredΧΥ bh

3. Χ integrationi.e
cooperationόΰsystemsΨύΥ bh
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Mainframe Era: 
1:N

PC Era:       
1:1 

UbiCompEra:
N:1 

Non Desktop Users --- UbiquitousComputing:

Research Fields:
1. Integration / Cooperation: 

integrationof (& synergyamong) people, computers, things?

2. Interaction:
multimodal Uis, ease-of-usefor beyond-desktopusers& groups

3. Protection:
privacy/ trust/securityin the faceof UbiCompςprotectionby meansof UbiComp
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Research Fields ĄProject 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)

AmbientLearning & 
KnowledgeWork

(Digital LectureHalls, Global 
Team Work, Algorithm

Visualization)

Interaction

Smart Interaction
(proactivefederated
interactionw/ smart

products& processes)

Model DrivenInteraction 
Design

όΧfor multimodal UIs)

¢ŀƭƪΨƴΨ¢ƻǳŎƘ
Interaction

(voicecentric& multi touch
UisΤ ΰKnowledge-VenueΨύ

Tangible Interaction
(paper& penUIs, 
hybrid interaction)

Media&SensorInteraction
(sensorassisted& non-linear AV 
interaction; activitymodeling)

Protection

Security in UbiComp
(ID-proof pseudonyms, 

trustedmobile devicesas
securekeyto UbiComp)

Trust & Privacy Models
(trustedcompu-ting for

Internet of Services)

Public Security
(commandcenter

interaction& cooperation, 
roll-out incidentsensors

& infrastructures)
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NoUbiCompw/o Mark Weiser J

ÁVirtual reality: world Ą computer 

ÁEmbodied virtuality: computer Ąworld

note: both views reconciled today, ădigital and physical worlds mergeò

ςroom for human @ center
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ά¢ƘŜ IǳƳŀƴ ƛƴ ¢ƘŜ /ŜƴǘŜǊέ ςHow?

ÁKeyboard & Screen?

Χ in cell phone size???

hands&eyes-devices for
mouth&ears-function!

tangible vs. wearable
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UbiquitousComputing: Interaktion

Á1st time in Computer Science history: 
no dominating interaction paradigm!

Áо ά[ŀȅŜǊǎέΥ

ÁΨŀōǎǘǊŀŎǘ ƛƴǘŜǊŀŎǘƛƻƴΩ
(SW Engineering)
model driven // related to
ǿƻǊƪ ǇƭŀŎŜ ϧ ǇǊƛƳŀǊȅ ǘŀǎƪ Χ

ÁΨōŜǘǘŜǊΩ ƛƴǘŜǊŀŎǘƛƻƴΥ 
context aware, proactive,
ŦŜŘŜǊŀǘŜŘΣ ΨƴŀǘǳǊŀƭΩ

Ánew interaction styles:
paper centric, tangible,
ǘŀōƭŜǘƻǇΣ ǾƻƛŎŜΣ Χ

UbiComp prone

devices & interaction strategies

Voice UIs
PaperCentric

Computing

Surface

Computing

HCI ¤software engineering

Interaction design

for workplaces

model driven

development

distributed multimodal interaktion

dynamische 

Föderation *3
proactive

interaction
dynamische 

Föderation *3
dynamic

federation *3

Sensors & infrastructure

Body & room

sensors
middleware
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Voice UIs: Past Research @ TK
(In Essence: Everything ĂBeyond Recognitionô)
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Â Talking Assistant: voice centric wearable w/ context & ID mgmt.

Â voice to its full potential:

ςSTAIRS Audio Web/Doc browser

ςmixed initiative: patterns

ςtask switching / recovery

Â domain appropriation:
e.g., 3 x automotive

Â federation: secure adhoc

ÂǎŜŎǳǊƛǘȅκǘǊǳǎǘΥ ŎŦΦ Ψa9Ω

Â location awareness:
multiple sys. (ctx server)

Â attention awareness:
orientation, smart env.

ÂΧ ƛƴ ǎƳŀǊǘ ŜƴǾƛǊƻƴƳŜƴǘ
pub/sub integration

ÂΧ ƛƴ ǎƳŀǊǘ ŜƴǾƛǊƻƴƳŜƴǘ
w/ smart products

WE
ME= Minimal Entity

US= User aSsociable

IT= smart ITem

WE= Wireless group Environment

THEY= Telecooperative Hierarchical ovErlaY networks

ME
US

US
US

ITIT

US
USME

THEY
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Voice UIs: Current Research @ TK

ÁFocus 1: interactingwith smart environments
ÁBasis: MundoSpeech API Ą dynamicvoicechannels

ÁExperience(evaluationύΥ αvoiceI/O indeedhelpfulΣ Χά

ÁRequirementsόαΣ ΧōǳǘΥάύ
1.heterogeneousdevicesĄ homogeneousUI

2.contextawarenesscrucial

3.userawarenesscrucial

Áin faceof multi-speakersituations

Áin faceof human-human talking

4.deviceawarenesscrucial

Áin faceof heterogeneousvoiceTech
Ámikearrays:  recognition? headsets: usability?

ÁFocus 2: federationw/ other modalities
Ácurrentlyemphasizingmultitouch
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Advantages of large (touch)screens
Čgenerally improved productivity
Č improved spatial orientation
Čallow multi user/collaborative interaction

Challenges:
ωMulti-userinteraction: 

Exploitthe potential of collaborativeinteraction
ωDistal access: 

Easieraccessto remote locations/objectson the
screen
ωWorkspace management:

Adaptto the potentially larger numberof active
items/windowsandincreasedscreenreal estate

WIMP for wall-sizetouchscreens
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Paper CentricComputing

manyestablishedpractices

Ýreliable, manifold, 
simple, interaction

diverse actions

Ýadaptability(despitepaper)

documentcentriccollaboration

Ýsupportfor doccentriccollab

hybrid documentspace

Ýunified interaction

Ýoverall:
informationecology
- not trad. UI work
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Paper remainsΰubiquitousΨ

for knowledgework

start:
field studies
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CoScribe
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unified interaction
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OnePen for Χ
Paper tabletopdisplay paper+ display
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What

How

ǎƛƳǇƭŜ Χ manifold interaction
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Χ

Χ
Χ

Χ

Semantic
Level:

conceptual
activities

Syntactic
Level:

manual
activities

Annotation          Linking          Tagging Selection

16



CoScribe
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annotation

linking

tagging
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crossmediahyperlinks

+
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