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SENSATION Integrated Project launched

Welcome to SENSATION’s
first Newsletter. This will be
regularly disseminated in
order to keep you up to date
on the achievements of the
Integrated Project SENSA-
TION.

SENSATION IP is a Euro-

pean co-funded research
project that aims to promote
health, safety and quality of
life, by reducing the number
and scope of sleeprelated
accidents, through the use of
micro and nano sensors and
related technologies, for

physiological state monitor-

ing. The project aims to de-
sign, develop and test 2 new
nanosensors and |7 new or
miniaturized microsensors.
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SENSATION logo

SENSATION will explore a
wide range of micro and
nano

sensor technologies,

targeting at unobtrusive,

cost-effective, real-time

The challenge ahead

We all need to sleep, the
longer we put it off the
greater the need becomes
and it is a battle we will al-
ways lose. Our sleep patterns
are governed by an internal
body clock, called the cir-
cadian rhythm. Any disruption
of this cycle leads to sleepi-
ness at times when we would
normally be fresh and awake.
While sleepiness is often seen
as relatively benign, continu-
ous sleep deprivation results

in excessive fatigue, pro-
longed inattention and stress,
which consist key causes of
serious industrial
(Chernobyl, Three-mile Is-
land, Bhopal chemical disas-
ter). In addition, about 40% of
fatal accidents on US high-

accidents

ways are fatigue-related, 25%
of motor accidents in the UK
are associated with driver
fatigue, whereas NASA states
that 21% of the aviation inci-
dents are fatigue-related. Fi-

monitoring, detection and
prediction of human physio-
logical state in relation to
wakefulness, fatigue and
stress, anytime, everywhere
and for everybody. Primary
goal of SENSATION is to
achieve the long-awaited
breakthrough on sleep stud-
ies and offer to the European
society and each individual
European citizen safety, com-
fort and 'better way of living'.
Notwithstanding that the aim
is high and the road to its
achievement is tough, the
SENSATION Consortium is

ready to accomplish it.

nally, as much as 20% of the
general population suffer, to
some degree, from sleep dis-
orders. These disorders may
cause the kind of extreme
tiredness, loss of concentra-
tion and inability to function,
responsible for the above
accidents.

SENSATION’s challenge is to
produce real
reducing sleep-related prob-

solutions for

lems.
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SENSATION solutions

What SENSATION is
mately all about is producing
real solutions and systems such

ulti-

as the following:

e Improved (more reliable,

more cost effec-

Finger ring tive,  quicker)
sensor de- Medical diagnosis
sign pro- and treatment of
posal many ' sleep-
(EiVD) related diseases.
ex Moving
treatment  from

hospital to home.

e Improved patient monitor-
ing.

e Real-time operator hypovigi-

lance detection in a variety
of industrial environments

(e.g. air traffic control).

e Real-time hypovigilance pre-
diction of operator in a vari-
ety of industrial applications

(i.e. while driving a vehicle).
o Real-time warning systems
in the above cases.

e Sleep assessment and man-
agement to improve shift

workers working conditions.

SENSATION project research areas and structure

The project has four main re-
search areas:

e Biosensing: development

of ubiquitous and novel
biosensing technologies.

e Core Computation:

signal processing & compu-

tational intelligence algo-
rithms, focusing on con-
sciousness, sleep, stress,
attention and

e Maedical: the application
of Biosensing & Core com-
putation to Medical and
Neurology diagnosis and

treatment.

e Industrial: the application
of Biosensing & Core com-
putation to critical indus-
trial processes.

SENSATION IP is organised

along 5 closely related Subpro-
jects (SPs) with common objec-

tives.

fatigue.

Monitor the human
physiological state to

enhance safety and efficiency
in industrial and medical

Objective:

operations

T’

Applications

Subproject 3: Medical and Neurological

}7

Subproject 2: Micro and nano sensors
development

——

Subproject 1: Stages definition, classification W

criteria and tools

SENSATION structure
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SENSATION main
research areas:

e Biosensing

e Core
Computation
e  Medical

e Industrial
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Subproject 1: Defining Stages, Classification Criteria and Tools

s ——
|
= N

The general objective of
this Subproject is to define
the requirements for the
detection of the human
physiological state in terms
of wakefulness/ sleep,

stress, attention and fatigue

e Understanding and defining
the human physiological

states and their transitions.

Developing clustering tools
and transition models for
them.

e Developing databases with
recording data on voluntary
and involuntary wakeful-
ness to sleep transition, as
knowledge pool for future
developments.

e Verifying the developed
criteria and tools.

The main results expected from

the work of this Subproject are:

e  Quantified and precise sen-

ther study these phenom-

and to provide the neces-

sary data platforms to fur-

SP1 involves four major areas:

sor requirements for hu-
man physiological states

identification.

On-line, user-friendly and
multimedia database, re-
garding existing criteria,
tools, best practices and
methods for sleep stages,
stress, inattention and

Past and future activities

Up to now activities of SPI
have been concentrated
mainly on the definition of
physiological states and their
transitions, the description of
data acquisition techniques
and their improvement for
developing new sensors, as
well as the criteria, tool and
methodologies which will be
developed in the constitution

of the databases.

Future events include the de-
velopment of Sleep/
Wakefulness Clustering tool
and of mathematical model for
prediction of needed sleep
amount. Also SPI will aim at
the constitution of  Sleep/
wakefulness pattern and alert-

ness monitoring databases.

emotional states and their
estimation.

Knowledge-based diagnos-
tic support system for
sleep/wakefulness classifica-

tion and diagnosis.

Improved models for sleep
prediction and manage-
ment, extensively used in
the industry for shift-work
planning.

Database with around 350
polysomnographies
(including all conditions and
existing data), covering
night and daytime, all gen-
ders, ages and different
countries.

Database with roughly 200
entries from 6 different
tasks on involuntary transi-
tion from awakeness to
sleep. Data of high quality,
covering a wide range of
physiological, behavioural

and subjective parameters.

“SP1 activities
will be
presented to
the World
Congress of
Sleep
Medicine in
Berlin 15.-18.
Oct. 2005 “
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Subproject 2: Developing Micro and Nano Sensors

SENSATION nano-logo

(developed using an ion beam FIB

on a silicon wafer size: 17X24 mi-

crons—Uni of Barcelona)

The general objective of Sub-
project 2 is to develop the ap-
propriate sensors and their sup-
port modules, to unobtrusively,

cost-effectively and reliably

measure the required parame-
ters for human physiological
state identification and moni-

toring.

SP2 involves three major areas of

work:

e  Specifying, designing and devel-
oping an array of different micro
and nano sensors for physiologi-
cal measurements.

e Developing the necessary sup-
portive technology (embedded
connectivity, micro power sup-
ply, data fusion, user interfaces

and integration platform) for
their seamless and optimal op-

eration.

e Laboratory verification of devel-
oped sensors, including future
research specification.

The main results expected from the
work of this Subproject are:

e Development of an on-line, mul-
timedia database of available
sleep, vigilance, stress, fatigue
and attention measuring sensors
as well as specifications of re-

quired sensor functionalities.

e | nanosensor and | microsen-
sor for brain activity monitoring.

e 5 micro and | nano wearable
sensors for physiological data
recordings.

e 3 micro and | nano sensors for
eye-related physiological meas-
urements.

e 3 different motility and posture
micro sensors, fused between
them.

e 2 new microsensors for auto-
nomic functions measurement.

e 2 new micropower generators,
for power supply to other mi-
crosensors.

e Embedded connectivity of all
developed and other (existing)

sensors, able to provide remote
sensor data retrieval and proc-

essing.

Combinations of different
WP2.2-WP2.6 sensors with
user-friendly interfaces and
functioning optimally.
Multisensorial platforms of high
reliability, able to be used in
real medical and industrial envi-
ronments with safety and secu-
rity (including EMC confor-
mance).

Roadmap (with actions, dates,
sensor specifications) for future
micro and nanosensors devel-
opment for human state moni-

toring.
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Subproject 3: Medical and Neurological Applications

The general objective of Sub-
project 3 is to integrate SP2
sensors in multi-sensorial sys-
tems and use them to develop
medical diagnosis, treatment
and emergencies applications
for the promotion of public

health.

SP3 involves three major areas of
work:
e Development of relevant diag-

nostics, treatments and other
medical interventions

(application framework).

e Development of multisensorial
systems for performing the
above medical and neurologi-

cal applications.

e Verification of the developed

applications and systems in a
series of medical Pilots and
specification of future re-

search needs.

The main results expected from
the work of this Subproject are:

Clear selection and prioritisa-
tion of medical applications to
be realized and tested, using
the SP2 sensors. Correlation
of sensors with each applica-

tion.

Development of unobtrusive,
highly reliable, secure and
cost-effective mobile system
for assessment of selected

sleep disorders.

New sensorial system, able to
improve in terms of cost, time
and reliability the treatment of
sleep and stress-related dis-

Past and future activities

So far a review of literature
and current guidelines and
standard of practice publica-
tions has been performed and
at the same time interviews
with experts in sleep medicine

have been collected.

Future steps include testing of
sensors and validation of first
sensors prototype. Also, it is
planned to record signals
gained by new prototypes in
first experimental trials on vol-

unteers and selected patients.
Also a series of tests of pilot
devices is foreseen.

Sleep Phase
Recording

eases, such as sleep apnoea
and cardiorespiratory  dis-

eases.

Universal prototype for home-
based and pre-hospital diagno-
sis of sleep-related emergen-

cies.

Harmonised and intuitive Ul
for all developed systems.
Interoperable and integrated
systems able to cooperate in

combined diagnosis-treatment.

Full testing of all developed
systems and treatments within
SP3, including technical, opera-
tional, cost-efficiency and

socio-economic evaluation.
Roadmap (with actions, dates,
sensor specifications) for fu-

ture medical applications using
novel micro and nano sensors

(of SP2 and beyond).

Sleep Apnea
Monitoring

THE FUTURE
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The present and the future in medical applications
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Subproject 4: Industrial Applications

Carbon Nanotubes & Nano

electronics (Uni Of Surrey)

The general objective of Sub-
project 4 is to integrate SP2
sensors in multisensorial sys-
tems and use them to de-
velop human operator hy-
povigilance detection and
prediction to promote

safety, comfort and QOL.

SP4 includes three major areas of
work:
e Development of hypovigi-

lance detection, prediction
correlation and operator

warning algorithms.

e Development of  multi-
sensorial systems for hy-
povigilance detection, predic-
tion, sleep management and

operator warning.

e Verification of the developed
applications in a series of
industrial Pilots and specifica-
tion of future research

needs.

The main results expected from
the work of this Subproject are:

e Clear selection of industrial
applications to be realised,
and their aetiology, taking
into account expected im-
pacts, technological feasibil-
ity, cost-effectiveness and

overall application viability.

e |dentification of one global
system or specific systems
for different situations and/
or applications and/or envi-
ronments, able to detect
human sleep, prolonged inat-
tention and stress within few
seconds of their occurrence

(hypovigilance detection).

e Improved and personalised
sleep management support

services.

e Real-time hypovigilance pre-

diction system and several
support algorithms for its
adaptation, according to the

task.

Modular and intuitive user
interface for hypovigilance
warning, easily adaptable to
the task and with efficiency
rate over 80% and user ac-

ceptance rate over 70%.

Full testing of developed
hypovigilance detection and
prediction algorithms within

SP4.

Roadmap  (with  actions,
dates, sensor specifications)
for future industrial applica-
tions, using novel micro and
nano sensors (of SP2 and

beyond).
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Join SENSATION User Forum

Your opinion is considered important for SENSATION Consortium. A group of experts from
around the world will be called to participate to SENSATION’s User Forum Group. Members of
the User Forum will receive invitations for project’s events, workshops etc. They will also volun-

tarily participate to brainstorming sessions and questionnaire surveys.
Members of the User Forum will have access to certain SENSATION deliverables and comments
received for all of the projects’ research activities and products will be more than welcome.

If you want to be a member of the SENSATION User Forum and take active part to one of the
most important initiatives of the specific research areas, fill in the following application form and

send it to: Dr Angelos Amditis (angelos@esd.ece.ntua.gr) or fax to: 00302107722291.

User Forum Group Application Form

3 Yes, I want to participate to SENSATION User Forum Group

[ understand that I will have no obligations whatsoever and every possible participation to the
project’s activities will be strictly voluntarily. I can also withdraw my participation at any time
with a simple E-mail to: angelos@esd.ece.ntua.gr

First Name:

Last Name:

Mr O Ms O

Company:

Function in Company

Interest in SENSATION:

E-mail

Telephone:

Address:

Special Focus Groups

Within SENSATION Special Focus Groups will be also formed. Participants of the Focus
Groups will be able to interact and exchange opinions on specific subjects through
SENSATION website

Special Focus Groups formed up to now are:
Sleep, stress and work organization (COAT)
Vigilance on the move (CERTH)
Healthy sleep (MARBURG)
Hospital applications (AUTh)
Sensors miniaturization (POULIADIS)
Data fusion and algorithms (ICCS)
You will receive more information on Special Focus Groups and how to join in

the next Newsletters or through SENSATION website.




EN ION Consortium

Centre for Research & Technology Hellas / Hellenic Institute of Transport (Greece)

Starlab Barcelona S.L. (Spain)

SIEMENS VDO Automotive (France)
DaimlerChrysler AG (Germany)

Centre National de la Recherche Scientifique (France)

Universitaet Basel, Centre of Applied Technologies in Neuroscience (Switzerland)

Karolinska Institutet, Dept of Public Health Sciences, Division of Stress Research (Sweden) [ J
Pouliadis Associates Corporation (Greece) Project Coordinator
The Siesta Group Schlafanalyse GmbH (Austria) CERTH/HIT

Medcare Automation B.V. (The Netherlands)

Dr Evangelos Bekiaris
Universitaet Stuttgart (Germany)

Technical Research Centre of Finland (Finland) E-mail: abek@certh.gr

Institute of Communication and Computer Systems (Greece) URL: www.hit.certh.gr

Statens Vaeg—OCH Transportforskningsinstitutet (Sweden)

Formation et Recherches en Neurosciences Appliquées a la Psychiatrie FORENAP (France) Project Technical Manager
Instytut Medycyny Doswiadczalnejiklinicznej IM.M.M. Polskiej Akademii Nauk (Poland) Starlab
MicroVitae Technologies (France) D, Chuife Rl

Centro Richerche FIAT Societa Consortile per Azioni (Italy) L .
E-mail: giulio ruffini@starlan.es

Universidad Politécnica de Madrid (Spain)

Philipps—Universitaet Marburg (Germany) I8 ooy TS L e

Beijing University of Aeronautics and Astronautics (China) °®

National and Capodistrian University of Athens (Greece) *

Finnish Institute of Occupational Health (Finland)

Deutsches Zentrum Fuer Luft—und Raumfahrt E.V. (Germany)

Atmel Grenoble SA (France)

GTD Sistemas de Informacion S.A. (Spain)

Universitad de Barcelona (Spain)

Osterreichische Studiengesellschaft fiir Kybernetik (Austria)

Csem Centre Suisse D’Electronique et de Microtechnique S.A.—Rech et Developpement (Switzerland)

Instituto de Aplicaciones de las Technologias de la Informacion y de las Comunicaciones Avanzadas—Itaca (Spain)

TECMIC - Tecnologias de Microelectrénica, SA (Portugal) ®
INESC Inovagio, Instituto de Novas Tecnologias (Portugal) Edited by ICCS
CAMBRIDGE Neurotechnology Ltd (UK) | | 1
The University of Surrey, Large Area Electronics (LAE) Group (UK) Dissemination
Aristotle University of Thessaloniki (Greece) Manager of
University of Technology, Sydney (Australia) SENSATION
University of Malta (Malta)
SmartEye AB (Sweden)
ATC ROM SRL (RO)
Psichofiziologijos ir Reabilitacijos Institutas (LIT) \ = 1
Haute Ecole Specialisee de la Suisse Occidentale (Sweden)
KITE Solutions SNC (ltaly)

Medcare Flaga hf (Iceland)

For more visit: http://www.sensation-eu.org




