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Aml ...

Dreams allowed!
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Aml ...

Science Fiction suits the
action to.the word!
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What is Amli?

(Awareness, Presence)

What is Ambient Intelligence ?

Ambient Intelligence is all about intelligent environments and smart players acting
and being serviced in those environments.

Aml Sensors |
Calls Metaphor ! B : “Smart Players” —
Change
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Aml is “one side of the coin”

To make Aml happen the “second side of the coin” is also needed in order to
enable/guarantee

» dialogue and interaction between “intelligent environments” and “smart players”
— this is the need for PRESENCE technologies (including VR, AR, Mixed Realities)

> services to be implemented need AWARENESS technologies (including usage, task,
location, resources and performance awareness)
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PRESENCE and AWARENESS Technologies

Related Research Topics
» Infrastructures for generating PRESENCE and for interaction

» Human PRESENCE and its interfaces to the environment
(second skin; social presence; presence tuner)

> Presence perception & measurements (neuro-issues)

» Technologies for capturing specific human attributes such as emotions,
feelings, haptic memory, etc.

» Rendering of the 5 senses
» APl - Programming PRESENCE; Digital Storytelling

> Social communication; avatar and visual agents
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Enabling Technologies to make Aml happen

Aml

Presence Awareness
Technologies Technologies

“Smart Players”

dialogue and usage, task,
interaction location, resources
and performance
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Aml source for a large range of new technologies

Nano-
technologies

Embedded Awareness Presence Awareness
Systems Technologies ‘ Technologies Technologies

“Smart Players”

Mobile

. v dialogue and usage, task,
Technologies Presence

interaction location, resources

Devices

'Prod ucts

'Systems
’Content
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Technologies Services
Sensor Applications
Technologies
12
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Aml needs revision and changes

Presence Awareness

“Smart Players”

Aml is a major software engineering challenge

> Aml needs progress in Software Engineering and Middleware Technologies

API's; Authoring Tools

Software; Software Engineering; Tools

Middleware; . Web Services
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Aml and Pervasive Computing

Technology Pervasive
Push Computing

Usage Pull

Common Goal: ICT is becoming invisible — but everywhere, anytime, and for everybody

Evolution of
today's ICT
primary
industries

Transition to
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Beyond Technology. Aml Requires:

Interdisciplinarity

» Integration of many different technologies

» Integration of non-technological disciplines (psychology, social science)
Multiculturality

» Applicability across cultures and specialization towards the specific originalities of
individual cultures

Interoperability
> Between components developed by different companies in different nations

> Based on a common reference model and a shared vision
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Aml Roadmap
Combination of assistance .
2010 for different application Personal Media 2010
Infrastructure
2009 Personal 2009
Appliance
Design of Ensembles
2008 new services 2008
First integrated Production with
methods of resolution decentralized Model
2007 for single domains adapted Intelligence : 2007
Communication
| . Systems
First pilot projects for
2006 Attended Eiving and First integration g 2006
Mobil Aftertreatment of electronic in
everyday objects r
2005 Single solutions Device and ": s 2005
Environment models in Aml
Applications Transfer of technologies in applications SW [ESERRSE HW
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Role of

User Interfaces
in Aml

Multimodal Interaction

Challenges
» Natural, multimodal interaction for high bandwidth
> Attention Focus
> Facial expression as information
% Identification of disturbing and supporting interaction events
Technologies
» Physiological measurement processes

> Video based analysis
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. . . . e~ ________ i
Guided operation in a natural dialog Intraktives Schaufenstar :

Guided operation by ...
» Narrative environments
> Interactive storytelling
Natural dialog
» Conversational user interfaces
> Dialogs
» Human models, ,Virtual characters”
% Realistic appearance

& Mimic and gestures
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The advantage of virtual interface characters

» Decrease inhibition and increase acceptance
» Increase motivation and attention

» Can act independently

» Can express emotional & social behaviour

> can use body language

» Can inform in played dialogs

: ]

The machine will be adapted to the humans
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Communication with virtual characters

» Monolog: Virtual character talks

» Dialog: User talk to the character

» Interactive performance: characters talk to each other
» Simulated conversation: user talk to several characters
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World Heritage Site: Cavity Messel

» Only World Heritage Site in Germany

% Largest Mammal Fossils Site in Europe
» Plans for the Presentation of the Site:
%, 2005: “Infobox” (100 m2)
% 2007: Information Center
» Main Exhibit 2005
% Topic: “The Genesis of the Maar”

% Adoption of new Technologies
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Video — Cavity Messel
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Video: Personal Environment Controller
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User Agent Environment Agent
Goordination
Agenda / Activity Management Strategies
Environment Control
» Vanish from thought
Resource Discovery &
Media Management Management
Communcaton & N
» Coherence Collaboration Context Managemsant
'y
+ Cegnitive '\ f
* Interaction

> Aml Functional ¥

System Model

Multimodal / Multimedia
Dialogue Management

Smart [Fhyscar

7N

Player | Perceptual
Interaction Interaction System s
Devices Pereonae skt
Dialmus ﬁﬂam
User Domain Cnvironment / System Domain
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"“Goal-based interaction”

Transition from a function-oriented interaction
with devices to a goal-oriented interaction with
ensembles specify goal states (in terms of the smart
player’s perception of the state of his personal
environment) rather than select functions of
devices

» move from device- to user-oriented vocabulary

have a strategist fill in the operations of the
various devices that are required to reach the goal
state

> move from an accidental collection of
independent devices to a system that acts as a
coherent ensemble

How to spread this across an
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Generic Goal Oriented
Component Architecture

- v

Assist

mmi

assist

effect
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Strategy Based
Self Organizing Topology

Strategy:
Event-Interpretation

Spuang Sjwoly

Strategy :
Opinion Based Selection Algorithm

Strategy :
Opinion Based Selection Algorithm

5j€0D

Distributed Problem Solving
Multi-modal Output Coordination

SIIEDM
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Dataflow Topology:

Events
Interpreter
Goals
Functions
31
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Appliances share interaction events
- discuss about possible user goals

User Interface User Interface

Appliances share functionality
- discuss about possible cooperation strategies to
fulfill identified goals

Interpreter . Interpreter

t1

Control Application . Control Application

Conflict resolution strategies on each channel
- determine the receiver(s) of events, goals, function
calls

Channel-specific strategies
- provides the horizontal cooperation within a stage
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Awareness

Functionality

Embedded Systems are everywhere
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Requirements on Embedded Systems

= " i ==
L ' ..

Complexity Software Interoperability

architecture today

35
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Embedded Systems — Paradigm shift

» From a single processor to a network of processes

» From products with only one function to service
orientated architectures

> Increasing hardware and software complexity

% Hardware independent software and application
dependent software

% Reconfigurable hardware

» continual ,,market window” effect

% Reliable design of complex systems in a limited
time ...
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AR Binoculars

> Use of binoculars to look
at the environment

» Overlay the environment
with virtual scene /
information

> Interact with the virtual
scene through
binoculars

(zoom, buttons, etc.)
without AR Binoculars with AR Binoculars

37
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Video: AR Binoculars
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Technology that makes sense: On body electronics

Key functionalities:

» ECG + activity

» continuous monitoring
» continuous arrhythmia diagnosis

» ultra-low power; 300 pA; battery lifetime
3 month

> Wireless link

Soft, flexible electronic packaging!

40
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Intelligent biomedical clothes
» clothes as technology carrier

> intuitive User Interface

© Fraunhofer IGD

Key Technology RFID

Integration of the Smart Player
into intelligent environments
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RFID Tags

RFID Tags (active and passive transponder)
» Chip with integrated simple processor
» Antenna and belonging memory

» Different types: tags, labels, plastic cards

Write / reading units for tags
» Enquiry of information
» Storage of information in the tag (defensibility, price, ingredients, producer, ...)
» Position detection (localization, inventory, amount in the basket...)
» e.g. as gate in the supermarket or stockkeeping

» mobile scanner or stationary reader
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RFID Tags: Advantages / Disadvantages

Advantages
» High capacity for all relevant data
» Reliability, less error ratio
» Resistance against extraneous cause
» Simultaneous coverage of many objects (time saving, inventory, basket)

» Indivisibility between reader and tag is not necessary

Disadvantages
> Still relative high costs of the tags

» Functionality can be directly influenced by metal
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» amount in the basket

» Automatic inventory control: shorter
inventories, prevention of sellout

» Automatic re-ordering: faster reactions on

(11!
N |
demands e
sxumER
» Comprehension of the goods by the customers

METRO Group

> Anti-theft protection

Source: Metro Future Store - http://www.future-store.org/
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The interactive screen

Multiple interaction tools
» Laser pointer
» Magnifying glass
> Flash light

47
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The interactive screen - Flash light
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|ni‘age selection
=3 spotlightBeap
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The interactive screen - Magnifying glass

49
Fraunhofer .
Institut
Graphische A A
Datenverarbeitung INI-Graphicshet

© Fraunhofer IGD

GRID Service

Infrastructure

1.11.2005

25



GRID

» The concept was defined in 1999 by
the authors of the “Grid-Bible”

> ldea

% Focusing of different IT
developments on one topic

» Core

% Shared Usage of
connected resources
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The GRID Vision (and its similarities to Aml)

> IT resources are available like water, gas and electric power

> Billing based on usage

» Guaranteed availability, security and quality

> Physical place of service provider is irrelevant

52
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Grid-Computing in the Aml Context - Vision 2010-2015

Predictable: » Computing Power
» Network Bandwidth
> Integration of Computers, New Media and Telephone

> Billions of AmIl-Components

Unsolved:

Handling of GRIDs in

this networked world?

53
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Reference Architecture
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First step: Definition of the Aml environment classes

Services
at home

Knowledge
and
Interfaces

mobile,
wireless,
fixed, ...

Smart Players

Services on
the road

Services
at work
Devices:

A

Microsystems,

Work / /'

Z

Body

( Enterprise

Computing:

ody-focused
services

Computer
systems
&
basic Software
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Intelligent Machines
handpick workpieces Resgonse

&

Basic|dates

Intelligent &
workpieces: @ |
Handpick next |
machine i
I I I
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gr gir

First step: Ambient Intelligence scenarios

Creamery

Veterinary
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Second step: Identification of the Aml workflows

On the basis of the scenarios > identification of:
> possible environment variables and their values are identified

» possible goals that are implied by environment changes are identified

> possible conflicts and conflict resolution mechanisms are identified

Action,
Communication
& Collaboration
Media Paradigm
Management
Environment _ = Diract Mmll::‘mbun
Control Augmentation
T | | | Context
Home  Work Car Body
s [E———
Aml Environment Space Aml Application Space
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Third step: Identification of the Aml technologies

Based on the environment variables and the environment reactions, the technologies that
are needed for Ambient Intelligence will be identified:

Obviously we will have:
» Sensor- and Monitoring technologies
» Ontologies
» Middleware
» Communication and Interfaces
» Inference and Strategy Engines (e.g. rule based, neuronal networks)

> or Interaction Devices
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Expected results: A matrix of ...

» Key technologies
% Aml Technology Set

% Aml Tool Set
» Different application domains

» Goals
% Self-organisation
% Interoperability
% Migrability

% Development of the Aml Tool
Sets
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Application do|

‘ Middleware

‘ Communication

‘ Sensors / Actuator:

S

‘ Semantic Support

‘ Interaction
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Expected results :

» Aml Technology-Set
» Aml Tool-Set

» will lead into concrete products and
applications

% Tool-Box for Ambient
Intelligence
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possible products
Middlewar
‘ Communicat?&n
‘ Sensors / Actua:\rs
‘ Semantic ‘\
‘ Interaction

Application domains
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Summary (1)
» Role of user interfaces in Aml
% Natural multimodal interaction for a high bandwidth

% Attention focus

» Multimodal interaction
% Guided operation in a natural dialog

% Virtual avatars
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Summary (2)

» Awareness functionality
% From a single processor to a network of processes
% Service oriented architectures

% Reconfigurable hardware

> GRID Service Infrastructure
» Aml reference architecture

» Middleware for device ensembles
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Aml Roadmap

Combination of assistance

2010 for different application 2010

2009 2009

Design of

2008 new services
First integrated Production with
methods of resolution decentralized
for single domains Intelligence

2007 g adapil g 2007
Communication
Systems

2008

First pilot projects for
2006 Attended Eiving and First integration
Mobil Aftertreatment of electronic in

everyday objects
2005 Single solutions Device and
Environment models

SwW Technologies HW

Applications Transfer of technologies in applications
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The reason a lot of people do not recognize
opportunity is because it usually goes around
wearing overalls looking like hard work.

Thomas A. Edison (1847-1931)

Challenges and .boundaries
are everywhere!

Thank you!

Prof. Dr.-Ing. J. L. Encarnacéao
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