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Technology
3D Moore

More Moore 

Large area electronics

System in Package

Society
3D People

Freedom

Expression

Care

Economy
3D Business

Globalization

Experience economy 

Creative industry





Ambient intelligence

Embedded

Context aware

Personalized

Adaptive

Anticipatory

Many invisible distributed devices 
throughout the environment, 

that know about their situational state

that can be tailored towards your needs 
and can recognize you,

that can change in response to you 
and your environment, and

that anticipate your desires without 
conscious mediation

Technology for people

Digital environments that are 
sensitive and responsive to the 
presence of people



Comfortable Stimulating

Mental

Sensorial

In the Mind

Through the Senses

Easing and 
relaxing

Exciting and 
fascinating 





• Micro-electromechanical 
switches/relays

• Variable capacitors

Basic RF MEMS components

Materials

PIO bus = PI-bus PIO bus = PI-bus

DVP-based IC

Solid state lighting

Lighting

LED to Incandescent Light

Efficacy      4 x
Life time 100 x

- World’s first 
- working flexible matrix display 
- all-polymer active-matrix 
display

- Light, thin and roll-up capability
- Unlimited shape and form
- On any surface

Displays

Cholesteric Texture LCD

•• Passive matrix 64x64
• Thickness 250 micron
• Radius of curvature > 2 cm
• Size 12x15 cm

1.2 mm substrate 0.6 mm substrate 0.1 mm substrate

= 780 nm
NA = 0.45

0.65 GBytes

CD DVD DVR-blue
= 650 nm
NA = 0.6

4.7 GBytes

= 405 nm
NA = 0.85

22.5 GBytes

1.2 mm substrate 0.6 mm substrate 0.1 mm substrate

= 780 nm
NA = 0.45

0.65 GBytes

CD DVD DVR-blue
= 650 nm
NA = 0.6

4.7 GBytes

= 405 nm
NA = 0.85

22.5 GBytes

Blu-ray
- Small read-out spot achieved by

- Blue laser 
- Very strong lens (NA = 0.85)
- Thin cover layer

- 22.5 GB on a single side RW disc

1.2 mm substrate 0.6 mm substrate 0.1 mm substrate

CD 0.65 GB DVD (2x)4.7GB Blu-ray (2x)22.5 GB
= 780 nm
NA = 0.45

0.65 GBytes

= 650 nm
NA = 0.6

4.7 GBytes

= 405 nm
NA = 0.85

22.5 GBytes

Storage 



Electrophoresis

+ clever switching strategies

Grey s ca les

Bottom electrode

Top transparent 
electrode
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White state

E-ink  
displays

intelligent carpetsintelligent carpets
woven into fabricswoven into fabrics
selfself--organizing network of chips organizing network of chips 
able to monitor able to monitor T, pT, p, or vibrations, or vibrations

Textile 
Electronics

Electro-wetting lens

Low optical aberrationsLow optical aberrations
Continuous adjustment of curvatureContinuous adjustment of curvature
Zoom lens possibleZoom lens possible
No effect of gravity/accelerationsNo effect of gravity/accelerations

Capturing 
Images

+ + + + + + + + +
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Surface tension

Electrostatic force

Energy 
scavenging

(source: UC Berkeley, J.M. Rabaey)

E xa mple : v ibra tiona l

Demonstrated:
a few µW 

Vibra tion: 0.05-0.5 mW/cm 3

a cous tic 100 dB : 1 µW/cm 2

Thermoelectric : 1-10 µW/C cm 2

P V direct s unlig ht:10 mW/ cm 2

P V indoor: 10 µW/ cm 2



TM- X core 
Trimedia

I$D$

TM-X CPU

MEMORY

Memory
Interface

Device 1

Device 2
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Device 1

Device 2
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MIPS core
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DVP-based IC

DVP Nexperia platform

- Domain specific
- Programmable
- Fully integrated

- ASB and DTV
- 0.18 µm / 8M
- 1.8V / 4.5 W
- 35 M transistors 
- 75 clock domains

Computing 
platforms

Towards 3D TVTowards 3D TV

Media processing

Wireless surveillance in 
cardiac arrests

My heart  

Wearable 
electronics

Towards ubiquitous 
connectivity

- All ranges are covered
- Wired and wireless

Connectivity 



2001: “Ambient Intelligence:
A new paradigm for 

consumer electronics”



2001: “Europe will spend 
3.7 billion Euro

on ambient intelligence 
research in 2003-2006”

IST Advisory Group
Software technologies, embedded 
systems and distributed systems

A European strategy towards an Ambient 
Intelligent environment

IST Advisory Group
Ambient Intelligence 

From vision to reality



Achievements

Research and Research and 
DevelopmentDevelopment



7 publications
4 invention disclosures
2 system prototypes

5 publications
4 invention disclosures
2 system prototypes





Interview about Ambient Intelligence with
Eurescom Programme Manager Peter
Stollenmayer
Report by Bharati Jagdish
for the radio magazine "Frontiers"
Radio Singapore International,
30 June 2003, 12:40 UTC
Listen to the interview

Call for papers :
EM Vol. 15, No. 1 - Pervasive Computing / Ambient 
Intelligence
Keywords: 

Editor's Note : 

Call for papers: Vol. 15, No. 1 

Focus Theme:: Pervasive Computing / Ambient Intelligence

Editors:

Ambient  Intelligence
Electronic Commerce
Pervasive Computing
Ubiquitous Computing

Pavlikova Lucia 
Rao Bharat
Scmid Beat F.
Zimmerman Hans Dieter

Kick-off Meeting of the Research Initiative

“Ambient Intelligence”

FCK-Stadium, Kaiserslautern, 16th Oct 2003

Search:

Search Tips

Home
Conference Overview
Conference Committee
Conference Facilities & Services
Registration & Housing
Press Room
Volunteering
Exhibiting & Recruiting
Sponsoring
Mentoring
Regional Liaisons
Student Volunteers
About Vienna
Contact Us

Welcome to CHI2004, the premier international conference for human-computer interaction. 
CHI2004 will be held in Vienna, Austria. Our conference theme is CONNECT, and we've created new 
opportunities for conference attendees to connect with technology, with each other, and with Vienna, a 
marvelous central European city of imperial tradition and modern creativity. Please join us in Vienna 
and take advantage of the many opportunities to network and showcase your research, design, and 
practice in a top international conference destination. We are pleased to announce five Special Areas 
for the conference, and especially encourage you to submit work on the following topics.

In Europe the vision of Ambient Intelligence (AmI) has been 
adopted to guide and shape EC-funded research activities on 
information and telecommunication technologies for the coming 
10 years. HCI will be one of the central building blocks of the 
upcoming AmI era.
MORE INFO   

Deadlines

Early Submissions 6 October 2003

Late Submissions 12 January 2004

Early Mentor Requests 21 July 2003

Late Mentor Requests 6 October 2003

Early Acceptance Notice 1 December 2003

Late Acceptance Notice 23 February 2004





AMBIENCE partners

U.K.U.K.

ItalyItaly GreeceGreece

BelgiumBelgium

FinlandFinland

the Netherlandsthe Netherlands

FranceFrance

Project Goal

The goal of the ITEA AMBIENCE project is to jointly develop capabilities 

Needed for the creation of integrated Ambient Intelligent environments

WP1: Ubiquity

WP2: Awareness WP4: Natural Interaction

WP3: Intelligence





Ambient Intelligence 
Research & Development

• Security architecture for AmI home system
• Development of framework and algorithms for combined distributed network 

and terminal QoS 
• Combination of context awareness, user profiling and UI
• Ozone distributed middleware based on web-services implemented, using 

CSOAP as communication protocol
• First version of three complementary demos available:

• Home environment (based on WWICE 2)
• Away environment
• To-The-Home delivery of content and services. 

• 17 Publications (including one book: AI: Impact on Embedded System Design)

Ambient Intelligence related Joint Virtual Laboratory (JVL) of Fraunhofer Gesellschaft,    
Thomson, Inria & Philips that allows researchers to collaborate in an informal way covered 

by a formal IPR agreement



Achievements

Innovation and Innovation and 
BusinessBusiness



Ambient Intelligence research in

HomeLab

Developing “calm technology” 
that enriches people’s lives

living

kitchen

hall

Ground floor

kidsdenparents

bath
room

First floor





Smooting the passage from the bright picture on  your Flat TV  display to the 
lighter shade of your dimmed interior light when watchingTV, not only allows 
your  eyes to relax while  watching TV,  but also offers colours, contrast  and 
depth  the final touch they deserve  

Get thrilled by a whole new dimension in 
Your viewing experience 

Ambient Lighting



MiraVisionMiraVision™™
Interactive Display Mirror 



Ambient ExperienceAmbient Experience
Advocate Lutheran General 
Hospital, Chicago 



Achievements

OutreachOutreach



AmI: 248000
October 2005 

Growth in the number of Google hits
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Philips: 31000 
IBM: 26000 
Siemens: 12000 
Nokia: 11000 
HP: 11000 
Sony: 9100 
Thomson:    900
Samsung:    700
Thales: 360
BMW: 350

Fraunhofer: 19000
Berkeley:     13000 
MIT:              11000
Stanford: 11000
IMEC: 1000
TUE: 900
INRIA:  900
ETH: 700
UCL:  400
KUL: 400







Ambient Intelligence research in

HomeLab

FOR IMMEDIATE RELEASE:

New Research Shows Consumers Want Futuristic Home Electronics 
That Help Them Have More Fun, Relax and Get Organized 

AMSTERDAM, THE NETHERLANDS, JUNE 23, 2003 – Royal 
Philips Electronics (AEX:PHI; NYSE:PHG) says consumers want new 
electronics for the home that allow them to have more fun, relax and 
get organized, according to the first year of complete research at the 
Philips HomeLab, a fully functioning two-bedroom home that doubles 
as a scientific laboratory, outfitted with new consumer electronics 
technologies, 34 hidden cameras and an observation area.







LIVING 
TOMORROW

Amsterdam 

®

2003 – 2008
300.000 visitors yearly

3.500 m²

Consumer Area
Business Area

Information Complex

30 participants

30.000.000 € investment



Challenges



Challenges for Challenges for 
Ambient IntelligenceAmbient Intelligence

Interaction technology

Develop ambient interaction 
concepts that are truly intelligent,
simple, and intuitive

• Integrate multi-modality with 
context awareness and intuitive 
feedback mechanisms

• Integrate smart media access 
into surroundings (audio, video, 
and light)

• Develop interaction concepts for 
novel AmI technologies 
(photonic textiles, e-paper, 
polymer lighting, and uld’s)

Research 



Challenges for Challenges for 
Ambient IntelligenceAmbient Intelligence

Innovation

Build an eco-system that uses
co-creation as a model for open
innovation

• Involve ordinary people in the 
user centered design cycle at 
large

• Concentrate on well-defined 
business domains (automotive, 
fashion, furniture, well-being, 
infrastructure)

• Develop new business models 
for AmI innovation

Business 



Challenges for Challenges for 
Ambient IntelligenceAmbient Intelligence

Involvement

Reach out to ordinary people so as
to let them participate in the AmI 
effort

• Involve ordinary people in the 
user centered design cycle at 
large

• Let people experience the AmI
future and live in it yourselves

• Make AmI part of education

Outreach 



The story continuesThe story continues

The end


