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ICT: The Innovation Motor No. 1 for Germany SCSE

Prof. Dr. E. Reinhardt
Board of Directors, Siemens

In medical technologies ICT
is the foundation for more
than 80% Of?” innovations.

Dr. S. Dais
Board of Directors, Bosch \

More than 80% of all recent
innovations in the automotive
sector are based on ICT.

Dr. J. Helbig
Board of Directors, DHL

The driver of more than 80%
of all innovations in logistics

is ICT.




The ICT 2020 Strategy Layers
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Try to Transfer the Fame of German Engineering E@S
to German ICT Products

Primary Quality Goals

for German ICT products

- Reliability and Dependability
* Resource Efficiency
- Ease of Use

« Security

Very High quality ICT solutions , but more
expensive - like BMW and Mercedes
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Outline of the Talk E(&3S

1. The Agenda Process for ICT 2020
3.Dynamic Innovation Clusters and PPP Research
5. Four Examples of Innovation Alliances
- 100GDbit/s Carrier-Grade Ethernet Technologies
- Car2x and Advanced Driver Assistance

- Semantic Product Memories for Logistics
- SmartFactory: Wireless, Sensor-based Production
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Systematic Planning of Innovation E(e3S
Processes

Portfolio Analysis
Make or Buy?

Roadmap Analysis Scenario Analysis
Extrapolation Retropolation
Technology Push Market Pull
Megatrend Analysis

—
short term medium term long term Time__ ,I
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The Future of Digital Healthcare Based E(3S
on Semantic Web Services and Ambient Intelllgence
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Technology Roadmap Intelligent User Interfaces 2008-10

Personalized Multimodal Interface Agent
Individualized

Multimodal Personalized
Coﬂrsns‘fgt'gﬁ:w" Interfaces Web Assistant

2010

Multimodal Driver Assistance
Plan-basec

Composition

of Semantic

Multimodal Car2X

Communication Web Services
. ; : Digital
Ambient Interactive Multi Product Memory

Auditive HEharacter Systems
Integrated Character
Physical Interaction Animation System Plan Recognition
Systems Motion Capture on Sensor Networks
Based Animation Plan Recognition
for Self-Defending
Networks

Situation Sensitive
Immersive Affective

Dialog Systems for the |
Internet of Things Interaction

Mobile Access to Semantic
Web Services

_ _ Mobile Web 3.0 Services
Meeting Summarization Migrating Virtual Consultants/
via Hypermedia Sales Reps

Speaking Objects Seamless Navigation Services
Ubiquitous

Multimodal Access for .
Elderly Persons and Egrsto_nallze?

Sl User Modeling

Individualized

Disabled Persons
Multimodal
Mobile Net Services

Dialog Systems

Dialog System Evaluation Authoring Tools for Hybrid
and User Ergonomics Character-based Systems

Personalized
Interface Agents



Technology Roadmap Intelligent User Interfaces 2011-15 E@S

The Ubiquitous Assistant

Reactive Invisible Access to
Multimodal User Ambient Intelligencyg
Architecture Interfaces for Cars

2015

Behavior-Based

Speaker Using Distributed Security Mechanisms

Diarization Sensors for
Augmented Cognition

Ambient Living
Multimodal Control Assistance
of the Factory Floor

Context-Sensitive
Assistance for Logistics

2013

Multimodal Human- Location-Aware
Robot Cooperation Information Agents Mobility Support for
the Elderly

Ressourcen-adaptive Multimodal Corpora, Learning and Exploiting
Prasentation Standardization and Epjsodic Group Memories
Analysis Tools

Remote Meeting Characters on Semantic 2011
Assistant Ambient Displays  Trust Models for PLM Systems
Sharing Automatically
Acoustic Context Recognition Captured Experiences
: . Analysis and Generation Ubiquitous
| I : - . .
inlfcrtng'}gfein:tt %';ca-ﬁt:i?,gs of Affective Behavior Shopping Assistant

Multimodal
Dialog Systems

Individualized
Mobile Net Services

Personalized
Interface Agents



Megatrend and Portfolio Analysis
for the Semantic Web

Application
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Competitiveness of German Research
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Timeline of Planning Process for ICT 2020 EC3S
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Partner for Innovation: E(Z3S
An Initiative by Chancellor Schroder
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The Partners for Innovation: E(3S
Appointed by the Chancellor of Germany

Prof. Dr.
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More than 1 Billion Euro for ICT 2020  E&3S

| s
Published
1180 —— 200?, Bonn and
- Berlin
Million
Eur Federal Ministry
|ros of Education and
(2006-200 Research
9) 75 pages

http://www.bmbt.de/pub/ict_2020.pdf 3=y



Research Union: Academia — Industry (2006-09)E(S5S

Karl-Heinz Lust (CEOd Lust . . Prof. Dr. Sigmar Wittig .
. ) Dr. Stefan Marcinowski . . Prof. Dr. Jiirgen Mlynek
Antriebstechnik GmbH) (Board of Directors (UnlverSIty Of Karlsruhe (TH)) (President Helmholtz-
BASF) Gemeinschaft Deutscher
Forschungszentren)

Prof. Dr. Frieder
Meyer-Krahmer
(State Secretary
Education and
Research)

Manfred Wittenstein
(CEO Wittenstein AG)

Willi Berchtold
(-Board of Directors
ZF Friedrichshafen

Dr. Dieter Kurz
(CEO Carl Zeiss AG),

AG)
Prof. Dr. Wolfgang Wahlster Dagmar Wéhrl
(CEO DFKI in Saarbriicken, (State Secretary
Kaiserslautern und Bremen) Economics
and Technology)
Prof. Dr. Hans-Jorg Bullinger, Dr. Annette Schavan, Dr. Arend Oetker,
(President of Fraunhofer- (Federal Minister (President des Stifterverbandes : -
Gesellschaft) Education and fur die Deutsche Wissenschaft) ' -
Research) A



The Traditional Research Pipeline is a
Roadblocker to High-Speed Innovation

Universities, Max-Planck

Blue Sky Basic
Research

Transfern

Too many transfers with too much loss of information

Product
Development

Application-Oriented
Basic Research

Univ., Research Centres

E&3S

Fraunhofer

— Transfer_

Industrial

TransfeJk

Preliminary
Development

Applied Research
and
Development

Transfer

Development Departments

Industrial

Research Centres

Transfe}:

Product Oriented
Research and
Development

Steinbeis Centres

1300 German Transfer Centers serve only as Contact and Marketing Centres



Dynamic Innovation Networks
Minimize the Time-to-Market Factor

Blue Sky Basic
Research

A 4 _/

Product

Basic Research

£

: Application-Orienteg‘ / /

|

N ¥

Z

Development
Alliances

Preliminary
Development

Applied ﬁesearch
and
Development

| \w

\ 4

Clustering

Product Oriented
Research and
Development

Combining basic and applied research with application development




Inside GermanyCompleting the Innovation Chaik(53S

INVENTION

J INNOVATION

Researcr,‘)
Demonstrate

Pilot,
Product Fungtic

Marketing,
Sales,

Service

Speech-based Navigation in the Car

Transfer
BMBF | .
SmartKom twithBMW, 1ot T Supliors Innovatve
Daimler Research P Product
2004 2005 2006 2007



Excellence Initiative of the
German Research Foundation (DFG)

Kiel

_Cluster of Excel_lence | iibeck ® Rostock
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o Computer Science
at German Universities
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Major ICT Clusters in Germany E3S

Berlin

Silicon Saxony:
Dresden AMD, Infineon,

SoftWare SouthWest FhG, TU Dresden
SAP, Software AG, Darmstadt Hardware Cluster
IDS Scheer, Kaiserslautern

MPI, DFKI, FhG, Saarbrucken

Universities \ Walldorf

Software Cluster




DFKI as an Example of PPP Research Organisations. E@S

Deutsch
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The Quadrangle of E(3S
Innovation Lii7

Berlln

‘‘‘‘‘

O Kalserslautern
Saarbrucken



DFKI as a PPP Research Center E(5S

+ 312 Researchers

+ Revenues 28,6 Million Euro in 2007
+ Turn-over per Scientist > 144 k €

+ Average Age: 36 years

+ Additional part-time researchers

+ Almost 600 employees

+ 132 ongoing projects




The Funding Model of DFKI E@S

15 Mio €

Competitive Contracts from

Industry, Government Agencies,
European Union

Financial Corridor Proposals reviewed by
Advisory Board

3.9 Mio € Industrial Shareholders
Three

Thirds <
Model
oce Regional States

3,9 Mio €

Federal Funding

N
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DFKI has created 52 Spin-Off Companies E(&3S

-
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AHaDoc

., Camelot IDPro
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Ascella

Webhosting Software IT-Komponenten
Ascella
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Dr. Herterich & Consultants

inx 2
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A-Z Technology
www.a-z-technolo
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www.brainbot.com www.camelot-idpro.d

o e s e . ks
I' e SIRMEELE, o

electronic business
institute prof. dr.

Dr.Andreas Hausmann

AHa.Doc
http://www.aha-doc.de
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gmbh
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www.b4value.net
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http://www.acrolinx.de
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The 5* Dimension
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informed decisions PantAion Ltd.
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Software GmbH
www.media-nova.d

Informations- und
TechnologieManagem
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www.itm-consulting.d

J|) SemanticEdge | IEISILANARY
e Semantic
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pediapress.com/

INTERNET FX
www.internetfx.de

HEE

mineway
www.mineway.de
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www.netsector.de
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2 Sirrix AG
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6 Phases of Internet Services

Research Net

EMail

_

WWW

<

Mobile
Internet

2008
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Embeddec
Internet

M2M

E&3S
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Towards the Internet of Things: E(&3S
The Post-PC Era

3) PDAs, Smart 4) Embedded ICT
Phones Smart ‘
A Cards

g

1 Computer
1 User

1 User
Many
Computers

1 Computer ==
Many Users

1960 1980 2000 2020



The Internet of the Future

I TODAY I

Web 1.0

Mobile
Internet

TOMORROW

Internet
of
Things

E&3S

I FUTURE
|

0 B M2M | Sema

Web

:

Internet
of
Services

} Web 3.0
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Web 3.0 = Semantic Web + Web 2.0

semantic foundation

4 ) S
Semantic Web gl Web 3.0 |
(e.g. SmartWeb) . (e.g. Theseus)

- Y |

1
[}
[}
1
1
1
1
[}
\ 1
S -

4 ) a )
Web 1.0 ) Web 2.0
- Vi - /

community based
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| |
©W.Wa?lter ) =
A



The Big Picture: Vision of a Web-based E(Z3S
Service Economy

i3

NETWORK i Nl 3
E | CITIZEN/CONSUMER/
PARTICIPANTS  GOVERNMENT BUSINESS/SCIENCE EMPLOYEE
eGovernment, eEnergy, Cluster/SME, new Service and Digital Lifestyle*, New Media
eHealth, Public Security Business Models ; ’ ’

Communities, Collaboration

— ¥ 4+
OPEN P o

(1]

PLATFORM e A
SECURE e »

FOR NETWORKS  groabsanp INTERNET SERVICE-/USER-
INFRASTRUCTURE OF SERVICES FRIENDLY IT

)|

NETWORK —

ENABLER AND / <L <

FOUNDATION ' SERVICE-ORIENTED
MULTIMEDIA il SOFTWARE

APPLICATIONS

2<



The Internet of the Future
100Gbit/s Carrier-Grade
Ethernet Technologies

Nokia Siemens
Networks

g
o

Duration: 2007 — 2010
BMBF Funding Volume: 29.7 Mio €
o Total Effort: 396 PY .
%t%%‘k-lgA- Stimulated Industrial Investment: 200 Mio € 7376/6’”‘”
Consortium:
24 German, 3 French, 5 Swedish,
5 Finnish and 5 Spanish Partners

ERICSSON 2

TAKING YOU FORWARD

)=



E(«SS
Roadmap of CS
Optical Transport Technologies

Classical transport technologies vs Ethernet

obust&Tolera

Transmission
Technologies




Ethernet Evolution into the Core

' VPN
Ethernet = =
crservicen : i Switching
platform Application -
e = Packet
- y itching

ot
Ethernet ftehing

End-to-End

ambda
itching

Q0
ET

TCO*-optimized
Metro 100GbE-based
network
architecture

Minimizing the total costs of ownership



Future Cars as Mobile Computers, Mobile Sensors E@S
and Mobile Internet Nodes

abkowd=

More Safety
Less Pollution
More Efficiency
Better Connectivity Car2Enterprise
More Fun



Current Car2X ,PUSH" Paradigm for Local EESS

Danger Warning

Today’s, Car2X

communication follows

a “push” paradigm

(e.g. SIM-TD testfield
around Frankfurt
Airport).

The information is
transmitted (pushed)
from observer A to
receiver B.

A
A
%

Please slow
down: Slippery
road 500m
on next exit.

DFKI

CARMINA



Semantic Peer-to-Peer Communication GPS: E@S

. Position
Attention! :
Risk of aquaplaning
100 meters ahead!!!

GPS:
Position of Car

the wheels of the car




Mobile and Multimodal Internet SCSE
Access on a BMW K 1200 Motor Bike

SSSSSSSS
“ % How's the weather today?
. \Weather Forecast
. ]
' Weather Forecast for

| Thibaut Street 2,
HeldelbergsAugust-2ath
am{3.horning cloudy,
BRGIRNBIRSN tHE 8Vetfing:
ReB&d

abends: unterschiedlich

Spoken Question of a motor biker driving
to Heidelberg
How's the weather today?

)=



New Paradigm: Information-Seeking

Dialogs using ,PULL" Mechanism

Here, the driver of vehicle B
explicitly requests the
information.

The system searches a
suitable observer over the
ad-hoc sensor network.

The answer to the question
is generated on the basis of
A's position.

-

o

driver:

“When does the
construction

zone
end?”

N

“The
construction
zone ends
in 2 miles.”




CANSpeech: DFKI’s new Speech Interface SCSH

for the CAN Bus

Warmer seat
please!

What's the
temperature in
the car?

Please close
my window
partially.

Open all
windows!

temperature at
22 degrees!

CAN = Controller Area Network, bus for real-time car apps

N4
“n
Ve \



Combining Tangible Interfaces E(3S
and Spoken Interaction

Interpretation and disambiguation of multimodal
utterances on the basis of the in-car context:
selecting a wiper speed setting vs changing the speed of

cruise control ' S
n



The AlI-IP Car: Only one bus system E(3S

Firewall

Internet Protocol (IP) Internet
, | = H
Wireless LAN Standard Ethernet
Bluetooth Optical Ethermnet Low-Cost Ethemet
Ulra Wideband ReakTime Ethemet

Less, but more powerful
processors




Semantic Product Memory E@S

SPONSORED BY THE

@ SemPRaM g
DLR

of Education
and Research

Products keep a diary
|
/ -
BMW Group é
w Forschung und Technik @7

Funded in the ICT 2020 Programme of BMBF
Funding Volume: 16,4 Mio. Euro,

oeinProM

100 Mio Euro Industrial Follow-Up Investments

DeutschePost @ Director: W. wahister OFK) SIEMENS

Duration: 2008-2011
1“\

Txlepharma slnh

\"/ ' .- )




Beyond RFID: Smart Wireless Sensors for the E(3S
Semantic Product Memory

In the past: Price tag

DM 99 90 Yesterday: Barcode

No information about individual | “ “l m“

Not machine readable

-".

product items “
%

Today: RFID
-y
E .

Tomorrow : RFID — No sensors |

and no M2M communication 999254

The future: The digital . &= ‘
product memory L. S 7 MicroStra




From Supplier Benefits to Customer BenefitsE&as

- advanced logistics

* supply chain event
management,

- digital product memory

* innovative payment
systems

* smart customer tracking

Less Privacy

Tomorrow

e S

* mixed reality shopping

- automatic comparison
shopping,

» cross- and up-selling

- talking products

 proactive product information

* in-shop navigation

Personalized Service ' ."I



The Semantic Product Memory
Serving the Consumer

Access to the product memory
via NFC-enabled Smartphone:

« User Manual

Warranty Data
Date of Purchase p—
Operating Data Dat o Purchase

21. Feb. 2007

Malntenance Data Vendor: Radio Check

Warranty ends:
20. Feb. 2009

Options

SIEMENS



SemProM: Ontology-based Interpretation E[ES
of a Black Box Log for Cars

Using semantic technologies
Ito ensure inter-
operability and end user access

BMW320d- S o to the product memory.
X103567
#Boarded: 483
#Oil Failures: 3
Third Party Spare
Parts: ABS

2 abe def 3

S ki mno 6
Buv  wxyz9

0= o328



A Letter, that Keeps a Diary SCSE

N
o/ -

Intensity
15 —
14—
13—
12 —

11—
10— ‘

T | T | T T -
21:00 21:30 22:00 22:30 23:00 23:30 00:00 00:30 01:00 Time
Planned Transport | [ 2w | ] 39 |
Actual Transport [ 3m | | 49 |

T

Instrumented letter with highly sensitive GPS chips



Ambient Shopping Assistance: SCSH
Navigation and Tangible User Interfaces




raclory Autom

The Impact of Megatrends to Factory Automation E(3S




The Pyramid of Factory Automation E(SS

ERP-Level

Enterprise Resource Planning

- - Communication layer
i MES-Level

fromo SEmnites

Manufacturing Execution System

Vidmessaiges \
i . o Communication layer
o
Vlylms (<\c> = 4 = = e CO"thl-Level
R _ E Machine controllers
> b
2 == ==

--- Communication layer

Device-Level
Sensor-Actor

@O / :lm: UMT éllo b|ueto@:: l\j /. ;ﬁ(“ —%~ -MaCh|ne
processes |Og|St|CS e %

manufacturing=”

maintenance




Service-oriented planning of plant systems  E®JS

Hardware-independent planning of plant systems

0% % ERP
Enterprise
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From Bits and Bytes to Semantics
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The SmartFactory Shop Floor: Wireless, RFID-,E@s
Sensor- and Service-based Architecture

continuous flow process
colored soap production

discrete handling process
bottling, handling, labeling, QC, packaging...
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Live Webcam: http://www.smartfactory.de/webcam.de.htmi
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SmartFactoryX- : A Living Lab of DFKI E3S

First multi-vendor research, development and demonstration center for the factory
of the future: Wireless, RFID-based, Sensor-based, SOA-based: Interoperability
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Tomorrow’s Factory Environment

|||: communication lines

(\\\"'“iiiiwp ///‘/>>multlhop
D

logistics

blu/et%th WLAN

(> 7

LT
> -

control room

maintenance

production control system

factory management system

design process connectlwty useware

context
adaptive
systems

the agile, reconfigurable
and wireless factory

)=



Model-Based Design for Ambient Intelligence E(3S
for Factory Workers

User Model Task Model Context Model
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The SmartFactory as a Wireless Factory CSE
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Second German IT Summit of E(3S
Chancellor Dr. Merkel, 2008 (Third Summit, Nov. 2008)

Hanover Manifesto, Page 3:

,For the European Institute of Innovation and
Technology (EIT), the German Government
will make an effort to establish a ,Knowledge
and Innovation Cluster® (KIC) in Germany
with a focus on ICT.” (Industry: Deutsche
Telekom, SAP. Siemens)




The ICT 2020 Strategy Layers
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