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Sensorer overalt — brukerstyrt innovasjonsarena for sensor nettverk

»Sensorer overalt”
- en samarbeidsarena/nettverk innen BIA — Brukerstyrt Innovasjons Arena

1. Resultater i siste periode
Arenaen har i 2011 bidratt til

o To prosjektetableringer innen ICT-callene; «ICT for smart and personalized
inclusion» og «<SME initiative on Digital Content and languages»

o En ny prosjektetablering innen Security callet 2012 innen «Border checks»

o prosjektetableringer innen Ambient Assistive Living Joint Undertaking; én i call 3
ogtreicall 4

o en prosjektsgknad til MAROFF-programmet basert pa tidligere strateginotat og
viljeserklaering innen sivil beredskap og krisehandtering — som vil bli forbedret til
utlysningen i oktober 2011

o et «nesten»-prosjekt til utlysningen 8.juni innen miljg og helsepavirkning om CO2
og NOx pavirkning i vegtunneler med Norsk Institutt for Luftforskning i farersetet

o program, poster og workshop under PHealth2011 i Lyon
o nye arbeidsutkast til standarder innen «sensornettverk» i regi av ISO/IEC

| tillegg er det bidratt med ideer til andre prosjektetableringer basert pa scenarier vi har
utarbeidet innen BIA’n bade til 7.rammeprogram, nasjonale utlysninger og innen utlysninger
til regionale forskningsfond.

2. Planer videre
Nettverket vil forsgke & opprettholde aktiviteten og sgke om stgtte til viderefering i 2012.

3. Bakgrunn

Sensorer blir stadig viktigere. Mange typer sensorer benyttes allerede og flere er i anmarsj. Vi
har nettverk av sensorer som bidrar til overvaking av prosesser, selvbetjeningssystemer,
klima, trafikk, kritisk infrastruktur, samfunnssikkerhet osv. Det er nyttig a ha felles
grensesnitt. Vi trenger mer kunnskap om sensorer — hva er det som virker, hva er enkelt a fa
til, hvilke kunnskapsmiljg har vi med mer. Hvilke erfaringer finnes pa omradet? Hvordan kan
en sette opp tester for ulikt utstyr? Sparsmalene er mange. Internasjonalt har arbeidet blitt tatt
opp i den internasjonale teleunion (ITU) og standardiseringsorganisasjonen (ISO) med
etablering av studiegrupper. Den europeiske teleorganisasjonen ETSI har organisert aktivitet
innenfor rammen av “The Internet of things” for 4 finne svar pé spgrsmal og hvor en bgr sette
standarder for framtida. Radio Frekvens Identifisering (RFID) er et sentralt element i
Tingenes Internett og EU Kommisjonen konkluderte i sitt 2007 Kommuniké om RFID i
Europa at "RFID vil bare vare i stand til 4 levere et antall gkonomiske og samfunnsmessige
gevinster hvis det garanteres for databeskyttelse, personvern med tilhgrende etisk dimensjon
som ligger bak debatten om offentlig aksept av RFID ". "Sensorer overalt" nettverk/arena vil
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utvikle noen typiske internasjonale scenarier og applikasjonsomrader for transittering fra
passive sensorer til aktive sensorer og sensornettverk.

Utlysningene i VERDIKT-programmet har tatt opp nettopp tema som sosiale nettverk,
tingenes internett og mobilt internett som sentrale drivere for framtidas internett.

| USN Applications |

el
PRy

| USN Middleware

Allestedsnerveerende sensorer (eller Ubiquitous Sensor Networks) foretar aktuelle studier av
sensornettverk innen bygg, energi, klima og transport.

Arenaen Sensorer overalt har bidratt til i standardiseringsarbeidet med Sensor nettverk,
se tabell 2 bakerst for en oversikt.

4. Malsetting med arenaen / nettverket?

Arenaen “Sensorer overalt” skal bidra til at ulike interessenter i Norge far en samarbeidsarena
for sensorbaserte systemer som (kan) benyttes i applikasjoner innen bygg, klima, energi og
transport. Arenaen vil ogsa studere innvirkninger pa samfunnssikkerhet, teknologivalg og
personvern gjennom a arrangere seminarer, mgter innen standardisering, peer review
aktiviteter for faglige bidrag, gjennomgang av ideer om samarbeid (i workshop varianter) for
a komme fram til en tilneermingsmetodikk for forretningsmodeller og organisasjonsformer
som kan resultere i baerekraftige leveranseformer med sensorbasert teknologi

veere et kontaktpunkt for prosjektetablering nasjonalt gjennom forskningsradet og

internasjonalt gjennom EUs rammeprogram for forskning og innovasjon

gi rad om oppfalging, finne partnere og sta for avrapportering for omradet

arbeide for deltakelse i en relatert europeisk teknologiplattform
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5. Hvem er malgruppen?

| nettverket sitter aktgrer innen bygg, energi, prosess, logistikk og tjenesteytende sektor
(inkludert IKT) der samarbeid skal oppnas i en sektorovergripende innovasjonsarena.
Arenaen Vil veere apen for prosjekter der bruk av sensorbasert teknologi antas a gi en ny eller
sterkt forbedret tjeneste med hgyere kvalitet enn i dag. Nettverket vil spille pa akterer som
allerede har aktiviteter pa omradet.

6. Nedslagsfelt relatert til BIAs prioriterte omrader

”Sensorer overalt” skal stimulere til fornyelse av etablert neringsliv innen bygg, energi,
klima, transport og tjenesteytende produksjon basert pa forskning og innovasjon, samt bygge
nettverk pa tvers av bransjer med tema om nart og forpliktende samarbeid mellom
virksomhet og forskningsmiljg.

7. Hvem er initiativtaker og hvor er det tenkt at arenaen/nettverket
forankres?

Statens Vegvesen, Standard Norge og ITS-Norge har tatt initiativ til nettverket i samarbeid
med Forsvarsbygg, Eidsiva Energi, Norsk Romsenter med ITS-Norge som administrator for
nettverket.

8. Hvor mange deltakere paregnes?

Det regnes med minimum 10 virksomheter i nettverket med deltakelse fra landsforeningene
til byggenaringen, energibedriftene, oljeindustrien og transport, private virksomheter,
forskningsinstitutter, Teknologiradet, Telenor, DNV, Direktoratet for sarbarhet (DSB). Det er
ogsa tatt kontakt med Oljeindustriens Landsforening (OLF) gjennom POSC Caesar
Association om semantisk informasjon knyttet til sensor nettverk, hvordan oppna best mulig
evne til samspill mellom datakilder, hvordan skape en arkitektur for deling av informasjon.
Kontakt er ogsd tatt med Direktoratet for Sivil Beredskap innenfor EU’s
samordningsmekanisme. Det er tatt kontakt med FoU-institusjoner som Hggskolene i Gjgvik
og Telemark, Norsk institutt for luftforskning, der noen grunnleggende prosjekter er etablert.
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Gjennomfgrte aktiviteter
Arenaen har i 2011 bidratt til prosjektetableringer bl.a.:

o

To prosjektetableringer innen ICT-callene; «ICT for smart and personalized
inclusion» og «<SME initiative on Digital Content and languages»

En ny prosjektetablering innen Security callet 2012 innen «Border checks» om
Further research and pilot implementation of Terahertz detection techniques (T-
Ray)

prosjektetableringer innen Call 4 av Ambient Assistive Living Joint Undertaking *
- AMBLE - Assisted MoBiLity for the Elderly

- ELECTRA — Enhanced ELders' Carpooling and public TRAnsportation
Assistance through the help of social networks

- iWalk — Smart, self-propelled and socially connected rollators

en prosjektsgknad til MAROFF-programmet basert pa tidligere strateginotat og
viljeserklearing innen sivil beredskap og krisehandtering — som vil bli forbedret til
utlysningen i oktober 2011

et «nestenx»-prosjekt til utlysningen 8.juni innen miljg og helsepavirkning om CO2
og NOx pavirkning i vegtunneler med Norsk Institutt for Luftforskning i farersetet

program, poster og workshop under pHealth2011 i Lyon 2- (se siste sider)
kontakt og mulig videre prosjektarbeid med CSTB — GERHOME prosjektet

nye arbeidsutkast til standarder innen «sensornettverk» i regi av ISO/IEC (se siste
sider)

Arenaen bidro i 2010 til prosjektetableringer bl.a.:

ICT-programmet Call 6 om Field Operational Test (SmarTun) sammen med bl.a.
SINTEF ICT, Statens Vegvesen, ITS-Norge, Hagskolen i Sogn og Fjordane

Security Call 5 om Border Control of the future — Individual and Group biometrics |
samarbeid med Justisdepartementet og Hagskolen i Gjavik (pagar)

AAL Call 3 Ambient Assistive Living — TravaTouring under ledelse av Hagskolen i
Gjovik

EUs Samordningsmekanisme for sivil beredskap og krisehandtering - Preparedness
and Exercises 2010 organisert av DSB

Poster og arrangement av workshop for sensor nettverk under pHealth2010 i Berlin

Pagaende aktivitet med ICT Call 7 innen topic 5.5a Smart Systems and elnclusion

! http://www.aal-europe.eu/

2 http://www.insavalor.fr/phealth2011/index.php?page=Welcome&Ilocation=p_contenu

® GERHOME project is to develop, try out and certify technical solutions supporting the assistance services for
enhancing independence of the elderly at home, by using intelligent technologies for house automations to ensure
autonomy, comfort of life, security, monitoring and assistance to place of residence http://gerhome.cstb.fr/en/home/
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I tillegg er det bidratt med ideer til andre prosjektetableringer, bl.a. innen jordskjelv
sensorering, regionale forskningsfond med mer.

Arenaen startet arbeidet i april 2009 etter en kort prosjektstudie av initiativtakerne.

a) Arrangement av to internasjonale mgter — pHealth 2010 i Berlin og JTC1 Working Group
7 Sensor Networks, som en oppfalging til aktivitetene pHealth 2009 i Oslo 26.juni med
VERDIKT-stgtte og JTC1 Studie Gruppe for Sensor Nettverk (SGSN) i Oslo 29.juni til
3.juli

b) Kontakt er tatt med ETSI og bidraget ”ICT shaping the World” som omhandler Tingenes
internett, sensornettverk og nye infrastrukturer for tjenester. Bidrag til ETSI-standardene
innen Human factors; Personalization and User Profile Management, Personalization of
eHealth Systems

c) Viderefgring av sensor nettverk innen maritime operasjoner gjennom POSC Caesar
Association (OLF) om semantisk informasjon knyttet til sensor nettverk. Samarbeid
etablert innen ITEA2-programmet Software As A Service (SAAS). Vurdering av
arkitektur for best mulig samspill mellom datakilder og brukergrensesnitt i et
kontrollsenter, hvordan skape en arkitektur for deling av informasjon, samt semantisk
teknologi om sensor web, samt 1ISO 15926 https://www.posccaesar.org/wiki/ISO15926
som bgr tas hensyn til i en referansearkitektur for sensor nettverk

d) Vedrgrende oppfelging av aktiviteter mot hgyskoler er det tatt kontakt med NCE Nano
teknologi ved Hagskolen i Vestfold om dr.grads studier. Sekretariatet har deltatt pa et
seminar arrangert av Electronic Coast Vestfold om "Micro and Nano Technology for the
Handheld and Automotive Markets" ved prof. Albert P. Pisano (UC Berkeley) som
presenterte deres forskning rundt sensorbaserte nettverk http://www.electronic-
coast.no/informasjon/Interne_annonser_tilbud/4076/MEMSAutoAndHandheld.pdf .
Seminaret konkluderte med at det ”’In the automotive market there is room for a new
sensor technology that makes possible measurement of pressure, acceleration, temperature
and strain in harsh environments such as automotive chassis and automotive engine
environments”. Vi har ogsa deltatt pa Nanoprogrammets dr.gradssamling i Oslo, juni
2011.

e) ”Sensorer overalt” har laget en kort kravmatrise for bruk av sensorer i biler og i
intelligente transportsystemer. Det planlegges en bredere undersgkelse mot leverandarer i
2011 om nettverket mottar fortsatt stette.

f) Det er etablert et nettverk om Wireless Sensor Networks med Uppsala universitet og
Universitetet i Kupio, Finland om et nordisk samarbeid. Dette vil gjenopptas i 2010 i
forbindelse med ICT Call 6 i FP7-programmet.

g) Nettverket er i sluttfasen pa en brosjyre utformet i samarbeid med WISENET — Wireless
Sensor Networks, VINN Excellence Center ved Uppsala universitet. Universitetet i
Kupio. Det har ogsa tatt kontakt med disse i forbindelse med FP7 Information Day mgtet i
Stockholm september 2009 og i Brussel/Oostende september 2010 www.src10.be

h) Nettverket har deltatt i FP7 ICT Call 6 Field Operational Tests: Smart Tunnels (SmarTun)
med 5 europeiske partnere, ledet av SINTEF ICT (koordinator). PES-midler ble omsgkt
og tildelt forutsatt at seknad ble levert innen fristen 13.april 2010. Prosjektet SmarTun —
“In road tunnels, the air pollution is much higher than in the open air. This has negative
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effects on the driving abilities of the drivers as well as the visibility. This is a problem on
roads with particularly long tunnels and/or several, subsequent tunnels with short stretches
of open air between them. However, increasing the ventilation is costly. The overall goal
of the SmarTun project is to assess how smart in-vehicle systems and smart tunnels can
collaborate to reduce the impact of air pollution on drivers and reduce the cost of tunnel
operation”

1) Nettverket bidro til seknad innen Call 3 Ambient Assistive Living om TravaTouring om
reiseinformasjon ved planlegging og under reisen for aktive eldre. Forprosjektstatte PES
ble gitt av Maja Arnestad gitt prosjektet leverer sgknad innen fristen 30.juli 2010.
ProsjektetTravaTouring — “The project will support the older persons in managing their
daily life while continuing being active. One important aspect of an active life is to be
able to travel both within a city and also being able to make longer travels. This project
addresses therefore means for older persons when planning their travels door-to-door and
assist them while travelling. The project will adopt a design-for-all approach, while
achieving a high degree of personalization”

J) Nettverket har bidratt til innlevering av sgknad til ITEA2 programmet under EUREKA
som utvikler tjenester innen Software as a Service (SaaS). Invitasjonen kom pa bakgrunn
av scenarier vi har utviklet innen var BIA-arena. Prosjektet GMM aims to fill a major gap
in the maritime market. A growing number of data services are now used by players in
this market (satellite positioning data, business intelligence etc), which are often
independent and complementary to one another. The idea behind GMM is to create a
virtual interface for acquiring (and providing) these services. GMM will take care of all
technical setbacks, such as compatibility, allowing users to focus on more important
issues.

k) Tilknytningen til ITEAZ er et godt utgangspunkt for arbeid mot teknologiplattformene
ARTEMIS og ENIAC.

9. @konomi oq regnskap

Arenaen har hatt et budsjett pa 1.181.000 med innsats fra nzeringslivet. BIA-programmet i
Forskningsradet har bidratt med kr.500.000 fra oppstartaret 2009 til og med farste halvar
2011. Nettverksdeltakerne deltar med egeninnsats.

10.Viderefgring

”Sensorer overalt” nettverk/arena Vil sgke om fortsatt drift og statte for 2011. Nettverket er
kommet godt i gang pa enkelte omrader med konkrete prosjekter. Nettverket trenger fortsatt
stette for 4 ta tak i omrader som til nd ikke er dekket som bygg, energi, helse og klima.
Nettverket har ogsa posisjonert seg med mulige partnere for Call 6 og 7 i ICT-programmet,
Security-programmet, ITEA-programmet under EUREKA, Ambient Assistive Living.
Nettverket har etablert hjemmeside under http://sensoreroveralt.wordpress.com/ .

En kort beskrivelse er lagt inn i fremdriftsrapporten ”Resultat — Sammendrag” ;
populervitenskapelig sammendrag.
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11.Andre fora/arenaer /nettverk & samspille

12.

Ingen andre nettverk i Norge har fokusert pa hvordan designe nettverk for aktiv sensor
teknologi. Det ble tatt initiativ til a delta pa

fagsamling ved SFI ved Michelsen IMT - Michelsensenteret for Industriell Malevitenskap og

-Teknologi om Sensorer og instrumentering i desember

Samarbeid med Norstella og RFID-lab ved SINTEF

Samarbeid med Campus Kjeller om & etablere et bedriftsnettverk pa sensor nettverk

Samarbeid med SINTEF om deltakelse og bidrag til de arlige pHealth-konferansene

Kontakt med selskap innen samfunnssikkerhet, Direktoratet for Sikkerhet og Beredskap

(DSB) med tanke pa prosjektetablering

Gjennom “Tradles fremtid Trondheim” har ITS-Norge sammen med NTNU og
Vegdirektoratet etablert en lab langs innfartsaren syd der prosjekter kan teste ut sensorbasert
teknologi knyttet til ITS.

Det ble sgkt samarbeid med Telenor Objects sin egen plattform “Shepard” pa omradet
sensorintegrasjon uten at det brakte resultatet

Kontakter for nettverket

Folgende virksomheter er kontaktet for deltakelse i nettverket

Virksomhet Kontakt tel epost
Forsvarsbygg Knud Mohn 913 95 363 knud.fredrik.mohn@forsvarsbygg.no
AnSur Harald harald.skinnemoen@gmail.com
Skinnemoen
Standard Norge Knut Lindelien 67 83 86 00 kli@standard.no
Norsk Romsenter Steinar Thomsen 22511830 steinar.thomsen@spacecentre.no
EidsivaEnergi Tryggere Boliger, tor@tryggerehjem.no
Tor Seetrang
Statens Vegvesen Tor Tybring Aralt 976 88 632 tor.aralt@vegvesen.no
Movinpics Christian Opdal Eid | 974 67 547 contact@movinpics.com
Seamless Olav Madland 46 44 69 00 olav.madland@seamless.no
@stlandforskning Svein Bergum 40 20 31 06 svein.bergum@bhil.no
OLF/POSC Nils Sandsmark 67 57 99 00 nils.sandsmark@dnv.com
CAESAR
SINTEF Geir Horn 22 06 74 52 geir.horn@sintef.no
Hagskolen i Gjgvik | Dag Waaler 61 1352 26 dag.waaler@hig.no
Hagskolen i Bernt Lie 3502 62 00 Bernt.Lie@hit.no
Telemark
Norsk institutt for Alena Bartonova 63 89 81 52 Alena.Bartonova@nilu.no
Luftforskning
Raytheon NCS Howard Choe +1 choe@raytheon.com

972.658.6273

Open Geospatial
Consortium (OGC)

Steven Ramage

steven.ramage@opengeospatial.org
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Tabell 1. Anvendelser av sensor nettverk som grunnlag for nasjonal aktivitet (kilde:
Studiegruppe SGSN, 2009)

Market Segments

Application Areas

Logistics and
Supply Chain
Management

Temperature monitoring for consumer goods industry

Monitoring of hazardous goods and chemicals

Theft prevention in distribution systems for high value goods

Container monitoring in global supply chains

Decentralized control of material flow systems

Identification of bottlenecks in process

Supply chain event management

Energy & Utility

Sensor network-based smart grid system

5}5&23‘;/“0” Automated meter reading

Automation, Industrial automation in general

monitoring, and Quality control within production process

control of Machine Condition Monitoring

industrial Inventory Tracking and Surveillance

production Monitoring of process parameters like temperature, pressure, flow
processes Control of manufacturing robots

Health care and
medical
applications at
home and in
hospital

Patient localization inside large hospital

Monitoring of vital parameters

Position and posture monitoring

Hospital personnel and equipment tracking

Inventory management

Optimization of patient flow in hospital

Care for elderly people

Civil protection
and public safety

Monitoring of building integrity for bridges, tunnels, gymnasiums

Early warning systems for detection of emerging forest fires

Localization and monitoring of fire fighers and other rescue staff

Learning,
Education, and
Training (LET)

LET Collaboration application areas

LET Text based collaboration

LET Multimedia based collaboration

LET Learner communication (communication devices managed by
sensor networks)

LET Augmented cognition application areas

LET Privacy application area

LET Biometric feedback application area

LET MLR for describing content to be sent over sensor network

LET Accessibility

LET Quality processes

Automation and
control of
commercial
building and smart
homes

Building energy conservation system

Adaptation of living environment to personal requirements

Monitoring and control of temperature, humidity, heating, etc.

Monitoring and control of light using occupancy and activity sensors
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Automation and

Monitoring of growing areas

control of Crop disease management

agriculture Nutrient management

processes Microclimate control
Parking management system
Harbor freight intelligent management system
Advanced travelers information systems

. Advanced traffic management systems
Intelligent

transportation and
traffic

Advanced public transportation systems

Commercial vehicle operation systems

Advanced vehicle and highway information systems

Aircraft traffic management systems

Fleet management systems

Car-2-car communication for early warning systems

Environment
observation,
forecasting, and

Monitoring of permafrost soil for early detection of problems

Detection of water pollution in nature reserves

Temperature monitoring of coral reefs

Detection of gas leakages in the chemical industry

Weather observation and reports

rotection - — : -
P Environmental pollution including water and air
Seismic sensing and flood monitoring
- Management of offices and large buildings
Facility - ——
Management of industrial sites
management

Management of transport infrastructure (road, tunnels, bridges)

Asset management

Management of tools, for example, in the aviation industry

Management of medical devices in hospital

Blood bag monitoring and status tracking

Audio and video surveillance, for example, at airport

Smoke, gas, and fire detection

Security systems for art work, windows, and doors

Defense and
military
applications

Battlefield monitoring

C/B/R/N threat detection

Self-healing minefield

Military vehicle operations and maintenance

Monitoring of troop movement

Locating snipers

Homeland security

Disaster and crisis management

Container security in global supply chain

Monitoring of Infrastructure like transport/energy systems

Border control and virtual fences used as anti-intrusion systems

Retail applications

Automated inventory management

Security systems and theft prevention

Research
applications

Habitat monitoring

Remote ecological sensor networks, e.g., for endangered species
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monitoring and
control

Active Tags / . . .
Mobile REID Personnel tracking (e.g., coal mine security)
Ship & Airline Air traffic management and control

Ship tracking and container tracking

Space Exploitation

Planetary remote sensing; scientific research

(Blatt markerer anvendelser der arenaen “Sensorer overalt” har gjort sine vurderinger)

- All sensors reporting position - All readable remotely
- All connected to the Web - Some controllable remotely
- All with metadata registered
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Tabell 2. Utarbeidelse av standarder (kilde: ISO/IEC JTC1 WG7 Sensor network, 2011)

Arenaen har deltatt i internasjonalt arbeid med & definere standarder pa omradet gjennom

ISO/IEC Designation #

Title

Current Status

ISO/IEC WD 29182-1

Sensor Network Reference Architecture (SNRA) — Part
1: General overview and requirements

WD

ISO/IEC WD 29182-2

Sensor Network Reference Architecture (SNRA) — Part
2: Vocabulary and Terminology

Project registered

ISO/IEC WD 29182-3

Sensor Network Reference Architecture (SNRA) — Part
3: Reference architecture views

Project registered

ISO/IEC WD 29182-4

Sensor Network Reference Architecture (SNRA) — Part
4: Entity models

Project registered

ISO/IEC WD 29182-5

Sensor Network Reference Architecture (SNRA) — Part
5: Interface definitions

Project registered

Sensor Network Reference Architecture (SNRA) — Part

ISO/IEC WD 29182-6 6: Application Profiles Wb

ISO/IEC WD 29182-7 Sensor Networl_< Refgrer)ce Architecture (SNRA) — Part WD
7: Interoperability guidelines

ISO/IEC WD 20005 Specification of Data Value Domain Services and WD

Interfaces Supporting Collaborative Information
Processing in Intelligent Sensor Networks

ISO/IEC NP 30101

Sensor Network and its Interface for Smart Grid
System

NP Approved

ISO/IEC WD 29182-3
© ISO/IEC 2011 — All rights
reserved
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Figure 1. High level physical graphic of sensor network domains.
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‘igure 2. Overview of sensor network interfaces in a sensor node, sensor node to sensor node, and
ensor node to the rest of the world.

Versjon 1 Side 13 av 22



Sensorer overalt — brukerstyrt innovasjonsarena for sensor nettverk

Versjon 1

Device Sanvice
Dat | Information Management || Management
Mining Extraction
Data Informaticn Information Security
Service || Storage F':ﬂ;n communication provision Management
Domain
oma Data Process Business User
Management || Management
zs s T s
oV ol
Communication Security
Protocol
'fca' Wide Management
N t::ark Area Cu'llrrunicaﬁm $
EIWOrKs Network Support function Device
Data Communication Management
g AN
S i [ [ S
57
Communication Device Sarvice
Data . Protocol Management || Management
Acquisiton Collaborative Feature
Sensi == | Becten
ensing Communication Safety Metwork
Domain Dats Mﬂm' . Fnl:t; Support function Management || Management
Data P Data Communication Feedback &
Control
Sensing Data Control & Management

Figure 3. Sensor Network Functional Architecture.
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Power supply Is
typlcally batterles.

CPU can be embedded In the sensor, making It an Intelllgent sensor. It
hosts OS, application algorithms and SW.

Sensing
Phenomenology

Acoustic, Selsmlc Database Wired or
(vibratlon), Magnetic, | Storage Wireless
Interface

Infrared (heat), Light,
Electromagnetic,
Temperature, Gas,
Pressure, Motlon,

Contaminant,
\ objects, etc. / / i P S S
! ittty »  Actuator(s)

Output Format « Actuator(s) can physlcally embedded In the Sensor Node, or It can be
1D, 2D, and 3D vs. remotely located away from the sensor node.
Time = Actuator(s) can recelve Informatlon that Is directly from Sensor, CPU
after processing, or through wired or wireless data link (from sensor or
CPU).
- Actuator(s) Influence environments measured by the sensor(s).
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Figure 4: Sensor node physical reference architecture.
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Figure 5. Application architecture.
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Figure &: Graphical representation of the interoperable sensor networks reference architecture.
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Figure 7. Functional model of sensor network application layer, middleware (or service layer) and
basic functions layer, and the generic functions in the layers.
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Wearable and Portable Nano and Micro g==. |
Technologies for Personalized Health T¢2

Asbjern HOVST@, Fritz MEIER, Qiang PAN, Frangoise PETERSEN, Peter PHAROW,
Pekka RUOTSALAINEN, and Tomas TRPISOVSKY

Introduction

Modem st century healthcare alms at Imvolving
cltizen and health professionals entting chizens o
take over more responsibilty for Meir own health
status. Makly new iechnologies Bke, =.g., the
Intemet, mobie phones, sensors, actuators, and
networks enable cizens fo Decome  actve
pariners In healthcare processes.

There ks an ongaing personalization of mobile heatth
service provision Inciuging the application of
portable devices and sensorsiactuator nesworks
shpulating the new personal heatth approach
offering real chances for providing/practicing high
quallty wirsisss personailzed shared care.

Approacnes from ofer gomains ke Investigating the

Fig ¥ =Sk afan AN tag ta
B cns! for marchead arelnan-
mawdicny purpaier (6.3 @
biood bog Srasrportation oad
age troerieg T,

Fig3 - Porer o a oevmar

localization of bottle necks In o plpalines could e -t
transfemed Into the S2id of medlcal Ivestigations By Avwa Nesery (BANL

Ingide humans fnding respectve bROI-GD In
wessels. IT's far from being just science fiction; B's
Dbacoming reailty.

Aims and Objectives

gI

Wearatia mkm and and technoiogies
for personalized heaim as wel as the related
portable deviess (cands, tokens, motile phones,
smart devices, sensors, acluators, elc) ae
considered Arst line comMURicaton 1ools hokling
medical and clinieal data and helping to Improve:

Contributors

1. ldentication and personalization management far
access ooninol, Insurance, relmbursement and
entitiemeant;

2. Securlty, privacy and fTustworthiness of personal

nedith senices dellvery by aliowing advanced

standardizad privilege management and 3ccess
control measures;

Avallabllty of, and accessiiity to, INfomazon on

parsonal health senvices as well as on personal

heaithears data enabling batter haalth provisior;

4, Sacure and relladle 360265 10 VG SIgNs In routine
use 35 well 35 In cass of emangency;

5. Appilcation of technkal solutions ke nano-
£ensors In networks as small 35 they wil not hamm
the numan Body, and

6. Quallty of cane provision by providing stakienolders
with up-to-date portadle devices allowing access
to personal health &ata rom everywhers anytime.

Patar Pharow [Magdeourg, Gemany |-
“Introdustion o he seminar

Pakka Ruotealalnen (Helsinkl, Finkand): “The
Inteligent chig - 30VISEr 1oWards healih support
for the wireless patient”

Tomas Trpisoveky (Pragus, Czech Repubic):
“NFC: Mear Field CommunicaZon mablle
phones 3 enabler for wirsless health seniices”

Frangolge Peterssn n.rm Iz, France): "4
Standand for Personal i _.erw,esl

Asbjem Hovete [Osio, NDnl'ay:l “Intalligent
h-aﬁpon Inciuding support Sar sensor networks®

Fritz Melar (Mu , GRrmany): “Sensor
rhamis'hrnpﬂmlzﬁbn of blood bag loglstics

d

hanghal, China):

n
G.h:ﬁ Pan (5 “Collaborative
| afion Pracessing in METWDks"

Seminar Method Networking Approach

The application of state-of-e-art and new developsd
nano and micre technology for the provision of
personal and personallzed health services as well
a5 the appilcation of existing methods, aigodihms,
and tachnigues to the domaln of healthcare and
welfare requires an Intensive diaiogus betwesn
expests of the varous domalns, medical users,
patients, and ciizens along with the provision of
ug-io-dats Information.

The workshop presents the paragigm shift from cands
o personal gevices INCLing sensors, and takes
miany different views on the sudject. It presents
curent and future health service and m.magement
SeEenanos fof prowvkding personalizad care and
adgresses wireless technology In areas ke neatth
care, weitare, and franspaortation.

Felated scenarios and thelr appiication Into the
personal healih services dellvery will address

practical ianmes of usage.
@pHealt
24-26 June 2009, Oslo, Morway.

Cungonent b R
Tasks n CIP ]'

Tom ek o Ikt i Mg
M It Fumaraiand Hedln
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Conclusions

Personalized portabie davices, sensors and achualors
as well as underfying networks enable personal
and even personallzed health sendce proviskon.
Appiications from other domains simuiate the

pasadigm shift also In the heamcare
and weffare doman. The paradigm shiT from
healih cards o personalized devices and sensor
networks for providing personal heafih services
agdresses  fechnical, medical, organizational,
legal, and siandardization aspects (ETSI) of
portabie devices (EFMI WG PPD) ang sangsor
networiks ISVIEC JTCT SE5M).

Faciitatad by domaln expers presanting thelr vews,
the collaboration provided a comprehenshe ook
Intp the present and future of pessonal health
sendce provision suppored by devices of any
technoiogy, amy kind, any size ether directy
appled to the human bady, or placad even Inskde.

Such 3 pHeait SYEiEm can help Me users to Ive an
Independent ife I their nomal emvironment at
nome, at work, riving, out doing erands of sport.
Az comsequence, Ihe LSers’ content wil be much
more varabie Mman whnen the clent ls currently
InstiuTonalizad. Since the approprate reaction In
one coniext can be Ineffectve or even defrimental
In anomer context, Me pHealtn sysiem registers or
enquires EMout USErs' confext when necessary,
and acts accondng to context needs. This I wnat
pHeaith Is all about And It Is not schanca fiction, |
& DECOMING raaity. The pHeakn 2009 workshop 1s
Q50 N3s SUCoEsSTly proven It

But despite of the word of amazing supportve
technical tools avallabie today and tomomow, the
human factor and face to face communication
between patients and haalth professionals and the
refated athical and privacy considerations remain
a miust in modem haaith care.

After the presentaion of cumen? and future
technoiogy and trends, e Kers dlscussed
with the audience (up to 70 attendess) about the
next steps on fhe pathway o personal health
SEnvice provision actively SUDpor=d Dy porabis
devices, Sensors, aoiuators, and the underying
wireless Infrastucture regardless whether applled
remotesy of closa o the human body.

More than 40 atbendess were Interesbed In following
the progress of appled personalized devicss. Tha
representatives of EFMI WG PPD and [SONEC
JTC 1 SGSN planned io establish a mone formal
colaboration and foresse joint appearances &
events I the Infenest of both organizations.

The EFMI WG PPD Invitad the ISOVIEC JTC 1 SGSN

ta actvely parfcipate In upcoming EFMI evers for

organtzing ot appearances.  Both  groups
expressad thelr Imterest In harmonizing  thelr
activities, when applicable, and Invitad the ETSI1

Task Force on eHealth to actively contribute.
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Personal Portable Devices (PPD) as Enablers for sof=M
Ambient Assisted Living (AAL) Environments e
for Personalized Health

Asbjern HOVST®@, Francoise PETERSEN, Peter PHAROW and Tomas TRPISOVSKY

People nommally prefer fo combnue Mer Ives In Comsction of waarabls sensor alert trigger
famillar environments [at hiome, work, E‘IB\.] based on non-waarable sensor data

Standardization work on

personalization

The European Telecommunications Standards Instiute

togethar with family, friands and coleagues rathar
than being Insthtionalzed because  of
deteriorating heaith. Mew technology, Including
smart textlies, telemedicing, smart impiants and
sensor-controlied medical devices, are becoming
Important enadlers for this desine to ba fulfllied.
Whh this Increasing amount of diverse and
potentally complex technology, Systems will oaly
mest Me wsars’ needs I they ae ussable.

Many of today's sHealth systams are “one slze fts
al" solutions that are considered @fScult o use.
The success of new technologies will depend on
how well those systems can adapt to Indhidual
users’ needs. To achleve personalized systems,
there wil be 3 nead for standardized Nformation
and preferences. These will be stored In wser
profies and made avalabie to eHealth senices
and gavices 1o 2nsure eMactive Intaroperablity.

Approaches from ather domaing 35 Shown In tha AAL
sCenano In an ITS environment could bring furthar
benefits widen by wigening the scope of use of

a ab"'/

Aims and objectives

Wearabiz ko and Nang-EYSlams and technoiogies
for personalized heam a5 wel 3s the related
partzble devicss [cands, iokens, moblle phones,
smart devices, ssnsors, acluators, ebo) are
considered first line communication tools holding
medical and clinieal data and helping to Improve:

. Evaluate relevant uss cases, while Tocusing on the
following Issues;

2. [dentiication and personalization management far
access oorinol, Insurance, relmbursement and
entitiemant;

. Socurlty, privacy and Tustworiningss of personal
neaith senvices delvery by alliowing advanced
standardized prvilege management and acesss
conbnl measures;

. Avallsbility of, and accessilifty to, Information on
personal health senices a5 well 35 on personal
heaithcare data enabling batter hasith provisiom;

5. Sacure and rellable aco8ss to vital signs In routine
use 35 well 35 In case of em.

. Applcation of technical solutions (ke nano-
SENS0rs In networks as small 35 they wil not ham
the human body, and

. Quallty of cane provision by providing stakeholders

with up-to-date portadle devices allowing 3ccess

to parsonal health &ata rom evarywhers anytime.

[

=

™

=1

Fig2 - Siw of oo BP0 fog &=
B2 Lwc for madca’ oo Ren
medieal purnceie g 3
Fénng aag rarmaanTTen 2ny
r=rage racking rertem)
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{enwiranment)

Thiks function cowld assure a possible automatad
COITeCtion of alemn levels of body Sensors
according o presence of person In varous
envirorment

Sits sacaping monlioring
Leosing of connaction between body sensor and
cenfral stafion could transmit an alert both to

Monfoned person and SUDENVIsing person.

Parson monitoring
Advance securfty by detection of dangemnus gasss

Indoor Alr Guality manltoring

Typically the poarventilation, wiusual iemparabune
fall, high CC2 concantration In bedroom wil be
moniored [ Improve well being and good
feeling of person In emmnmg'?t g

Calorlc balance aassssmant

This functionaiity will assess Indvidual calorc Input
& energy demand related to the user's physical
aciivities.

Eeference. Namocloctrenics Tor Mobile AAL-Sysierns (MAS) §
EMIAL BoY

Scenario in an ITS environment

g3~ omnaria a0 S mSTONIND AETRRAT OPAILYY &0 SarTier of SSeTCT
ke / cmmperie: ond iztad Aecith afiects

Inelligent Transport Systems (ITS) Is working on 3
scenanio for Amglent Assistad LMng to increase
e knowledge of he raiatonship  between
BXPOSUMS 10 paMKESs of mrErent sizs ) composhes
and related heal effecls (ung  ciseases,
cariovascular dlseases and alengy). This 5
pamculary Tus exposure and heakh effects
related to fne utrafne and nano partices In
Morway. There Is a need for knowledge of
seasonal warations In polution exposure and
related health efects, and Individual totsl
exposure (Doth outdoor and Indoor) evaluated the
health effects. The maln sources are road framc
ke aspnat dust ushg stucded fires, exnaust
emissions, particuiary from diesel

The knoaledge about the health effects of particulate

polution from varous sources I Morway,
Interaction with s=ason and other drugs, and
possioly how this Is diferent from other countries
Is InsuMcient. This research ks Imporiant for the
strengthened reguiation and Implementation of
measures In management
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(ETSl) Technical Bodies Human Faclors and

eHealh hawve created two Speclallst Task Forces:

= 5TF 342, which has specified an architecture for
personalization, and standardized a common set
of user preferences and Infommation In general
(mot restricted to eHeath serdces and devices),

- STF 352, which axiends the common set of
INformiatian and preferences for personalzation of
cHealh sysiems I pankular for al peopie
oelonging to any eHealth roke (2.g. patlent, carer).
When developing future eHealth systems, both
the common sat of standardized Information and
prefersnces 35 well a6 the sHealth specific ones
will b2 useful.

The eHaatn personalzation Is achievad by mantaining

and updating the user's profie, which depends on
and |s dynamically adapted to the persan’s indvidual
corext, general preferences, physical and cognitive
abitles, and other relevant parameters, both
general and siuatonal. The proflie can then be
magde avallable and used by eHealth services and
dewices 10 ensure a user expaience ihat Is comecly
adapied to the cument context. Whereas Te user
profie Is conskienad 35 If It ks @ single data enttty, In
practice parts of ihis profle may be dstibuted
Amongst a rumber of storage |ocatons Mat Incude
he Wsars Services and devices.

The recently finished ETS1 work on general user proflie

managemant has published two documents:
a Technical Specfication (TS 102 747) on
“Architeciural Framework”, pubilshed In 2009,
an ETSI Stangand (E5 202 746 ) on "Usar Proflie
Praferancas and Informatiart, publishad in 2010,
Thesz can be downigaded for free  from
ttp:ifpda.sts|. ory pdaiquerytomm.3sp

Conclusion

Personalizad portable devices, $2ns0rs and aciuatons
as well as e undemylg networks  enaoie
personalzad hesitn sarviea provision. Applkations
from oiher domals simuiate the respectve
paradigm shift also In the haatheare and weitare
domaln.

One of the most Important aspects of health Is that
the users fe2l comiortabe with the haaitn sarvices
providad o them. This Implies Mat eHealth and
pHealth services M whh the users” Ifestyle and
preferences. Withowt mechanism alowing the
users to personalize thelr eHealth expetience, a
one-sze-fits-all solution wil be provided only
mesting the presiss reguiemenis of @ very smal
proportion of the wsers.

A pHealh sysiem can heip ihe users to e an

Indapandent IFe In their normal environment at
home, at Work, anving, out Soing eTants of sport.
As consequence, the users' conbext will be much
more  variable than when the client s
Institutionalized. Since the appropriate reaction In
one comtext can be inefective or even detimental
I another context, the pl-ledmsyshan reglsters o
enquires  anout users' contex  when
necessary, and aus according to context needs.
This Is what pHeaith is all about.
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A Roadmap to Building Personal Portable Devices (PPD)
as Intelligent Travel Companions in Ambient Assisted

N—
B=|
e

Living (AAL) Environments for Personalized Health

IDNT
ITs
a NORWA

Sule Yildirim YAYILGAN, Frangoise PETERSEN, Asbjern HOVST@,
Peter PHAROW, Tomas TRPISOVSKY

Introduction

In theory, persons with Impalments and eldady have
me same nghis of taking pan N everyday e
activities and society. Howewer In practice, Mey are at
risk of being excieded because of the great numbar
of ICT solufions not addressing the needs of peaple
with Impaimments and eiderty. This poster descrives a
system  which  provides lzed  senvices
SUPDOTLNG pecDie with Impalmments and eideny
wravelling for medical reasons, work, soclal contacts,
dally outdoor IFe actvities et

Many of loday's eHealth sysiems are "one slze i
alF solutions that are considered difficult to use. The
success of new technologies will depend on how well
mose systems can adapt i0 ndividual Users’ neads.
To achieve personalized systems, there wil be a
nesd for slandarsized Information and preferences.
Thesa will e stored In user profiles and made
avalladble 1o eHealth sanvices and devices (o ensune
affective Interoperabillty.

Approaches from other domains as shown In the AAL
scanarky In an ITS emdronment could bring further
benedts by widening the scope of use of eHealth.

Identify requirements

Amary basic requirements related o AAL and sldery
and Impalred monitoring. the foliowing paints are
Igentmed:

idantifcation of the sdderly and Impalred In
current conteet requires smooth eideny and
Impalrad authorization for example by biomatric
recognition.

Communication Is about how eiderty and Impalred
Interacts with the StaT (for sxampie by prassing a

lc bution) and requires connecivity iodrom

gﬂy arsa ork.

Location s about ostermining the location of an
2jgeny andior Impalred parson In 3 smar space.

Environmental senaor detecilon reguires smoath
graphical user Intertace for survelllanes service.

Dymanic User proflies, comrelatlon, securty
pulmc? where  developing onal  profiies
ates 1o 3 conbext and 18 In line with 3 securty

pailcy.

g1 - 5 of vasdous moeory, a &3"/

g3 - scwrors Wt It for Sponfonasr CoonaineTion

@ pHealt

Lyon France, 79 June - 1 July

S 164

The purpose of the project Is o Increase the number
of chizen fravels whlle decreasing the number of
venickes used In wrban ¥ame. The projct tests
*spontanapus-raved-togather sanvics for passengers
In comBination with publc transpartation LS leading
to better TaMc management, less ime consumption,
poliution and energy usage, lower costs and fewer
acoidents. The project provices 3 background for
gaveioping “ravel” companions.

The project will provide road wsers an atemative and
more eMclent way to travel. Provision for sigeny
requirements wil be taken care of In 3 Degign-for-al
approach. CoDRANaNoN betwesn Tanst and car-ia
difver should place spontanecusly, while road users
get resl tme  Information  on pubic
iransportaton. Technically, the project will use smart-
phones as a plaffom  for  Information  and
communication  between franspol modes  and
pasEENgEL

The advantages / “esh camots” to these ways of
frawals need to be popular. The project pamers
Include 3 total of 7,000 emplyyess, many wih skiis
that wH be of wery great benefit to the
project Companies wil ais0 conskler whether a
special Internal business benafits for smploy=es who
152 the pooling senvice.

This wabsite will gene as a
collavorative  piatforn for project dewvelopers of
personalized travel companion and a hup for
regisiration of new co-anvers. Extensive Us2 of sockal
networks sUch 35 FaceDo0K, Twimer, Linksdin will be
Lssad for dissemination purposes.

BTH INTERNATIONAL CONFERENCE
2011 ON WEARABLE MICRO AND NANO
TECHNOLOGIES FOR PERSONALISED HEALTH.

Standardization work on

personalization

The European Telecommunications Standards Institute
(ETSI) Technlcal Bodies Human Factors and eHealth
nave created o Specialist Task Forees (STF)
= STF 342, which has speciied an archRecture for
personalzation, and standandized 3 common sei of
uger prefErences and INMeTMEton In gensral (not
restricted to eHealth services and davices),
= STF 352, which extends the common st of
Information and preferences for personalization of
eHeatth systems In particuiar for all people belonging 1o
any eHealth rale [Eg panerrL r.xer:‘
When geveloping fulure eHealtn systems, both te
common sef of siandardzed formation  ang
prefersnces 3s well a8 the eHealth spectic ones wil be
useful.
The eHealth personailzation Is achizved by malrtaining
and updating the users dynamic profie, which
depends on and is dynamically adapiad fo the parson's
Inalvidual comtext, general preferences, physical and
cognitive abillties, and other rekevant parameters, both
general and suational. The dynamic user profa can
then be mage avallable and used by eHealth services
and devices to ensWNe 3 USSr experience that &
comectly adapted to the cument context. Whereas the
user proflie Is considersd 35 If It Is 3 single data endty,
In practice pars of this profile may be disimbuten
amongst 3 PUMBer of shorage locatkns Mat Incuge the
user's sanvices and devices.
The ETSI wark on gereral user profle management
nas publishad twe documents:
= ATechaical Specification [ETSI TS 102 747) on
“Architectural Framework”, publlshed In 2008,
= ETSI Standard {ETSIES 202 745 ) on “User Proflie
Preferencat and Infematon”, puolished in 2010,
The ETS1 work on user profile management with
eHeafth focus has published:
= AnETSI Standard (ET51 ES 202 642) on “Human
Factors {HF; Parsonallzation of eHealth systems by
using eHealtn user proflies (eHaaitny”, from 2010,
Thesa can be downloadsd for fee from

Parsonalized portable devicss, s2nsors and acuators
at wel as the undenlylng networks  enadle
personalized health (pHealth) sendce  provision.
Applicalons from oiMer comains stmulaie the
respective paradigm shit also In the healthcare and
welfare domain.

One of the most Impodtant aspects of healtn s that
the users feel comfortable wim the health services
provided i them. This implies mat eHeakih and
pHealtn services adapt to the usars’ Iestyle and
prEfeenCEs.

In onder to mest Me wsers’ neds, the project wil
Involve WSars In the reguirement speitcation and
testing of the experimenial system In an Herative
gieveiopment process. N addiion, Mere Is 3 nead for
a community ®at wil address the owerall aim,
jgentfied requirements, underying nefworks and
tecmnlngy and pEI'B-CI'IHZEﬂEf'I aspeds when
geveioping  the personalized  inteligent  fravel
companlon. The Input from projcs such as
Ineligent Transport Systems (ITS) coordination
should also be evaluated for use when devekping
the fravel companion. The achviies of such
community Include the development of 3 webshe and
maliing lists, employing soelal networking sites, and
thie devsicpmant Of 3 Natwork of Excelienca,
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