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Evoluzione

E Pre — Internet (H2H)
Internet of CONTENT
(WWW)

Internet of SERVICES
(WEB 2.0)

Internet of PEOPLE
(Social WEB)

Internet of
THINGS

(M2M)




Definizione

Oggetti (things) identificabili univocamente,
in grado di acquisire e scambiare dati, e
dotati di una rappresentazione virtuale in
una struttura di tipo internet




Visione

Smart Roads

Warning messages and  diversions
according to climate conditions and
unexpected events lke accidents or
traffic jams.

Smartphones Detection Electromagnetic Levels

Measurement ol the energy radiated

Detect iPhone and Androic devices and in
general any device which warks with Wifi or by cell slalions and and WiFi roulers.

Air Pollution

Control of CO, emissions of factores, pollution
emitted by cars and toxic gases generated in
farms.

Smart Lighting

Intelligent and weather adagptive lighting
in street lights.

Bluetooth interfaces.

Perimeter Access Control Traffic Congestion

Access control to restricted areas and detection Monitering of vahicles anc pedestrian
of people in non-authorized areas. sffluence to eptmize driving and welking
routes.

Intelligent Shopping

Getting advices in the point of sale
accareing to custormer habits, preferences,
presance of allergic components for them
or expiring dales.

Noise Urban Maps

Forest Fire Detection
Manitoring of combustion gases and sraemptive
fire conditions to defina alert zones Radiation Levels

Districuted measurement of radiation levels
'n nuclear power slalions surroundings o
generate leakage alerts

Wine Quality Enhancing
Monitoring soil moisture and trunk diameter
invineyards to control the amount of sugar in
grapes and grapevine health.

Sound meniloring in bar areas and
centric zones in rea. lime.

Offspring Care

Cantrol of growing conditions of the offspring in
anirmal farms to ensure its survival and health,

il

Sportsmen Care

Wital signs manitoring 'n high performance
centers and fields.

s

Structural Health

Manitoring of wibrations and material conaitions
in buildings, bridges and histerical monuments.

Water Leakages

Detection of liguid presence outside tanks
and pressire varistions along pipes.

Vehicle Autc-diagnosis
Waste Management Infarmation collection from CanBus to

Detection of rubbish levels in containers send real time alarms te emergencies
to optimize the trash collection rautes. or provide advice to drivers.

Smart Parking

Manitoring of parking spaces avzilabllity
in the city.

Item Location

Search of individual items in big surlaces
like warehauses or harbours

Quality of Shipment Conditions Water Quality Golf Courses # i
Monitoring of vibrations, strokss, contziner opanings Study of water suitability in rivers and the Selectve irrigation in dry zones to . % i
ar cold chain maintenance far insurance purooses. sea for fauna and eligibility for arinkable reduce the water resources reguired in ll bellun

use. the green www.libelium.com



Smart Embedded Devices

Un sistema embedded € una
combinazione di hardware e
software, che insieme formano
un componente avente una : 4
funzione deicata all'interno di un - =
piu vasto sistema elettrico o
meccanico.




Wireless Embedded Systems

Sensore 1

Sensore 2

Sensore 3

> : :
Sistema di
» acquisizione
dati

Microcontrollore

¢

Memoria

Radio
Transceiver

Batteria e gestione dell'alimentazione




Tecnologie

IEEE 802.15.4 il

Z-WAVE

ZIGBEE
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PRINTED
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Sistemi e Architetture

Wireless personal area network (WPAN)
Wireless metropolitan area networks (WMAN)
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Wireless local area networks (WLAN,)
Wireless wide area networks (WWAN)




Wireless Sensor Networks

= Le WSN rappresentano una tecnologia
emergente che offre la possibilita ad un
grande numero di sensori di coordinarsi
In una rete singola

= Sono costituite da nodi, ognuno dei
guali integra le funzionalita di sensing,
signal processing, wireless
communications in un singolo chip




Wireless Personal Area Networks

= Le WPAN sono costituite da vari
dispositivi collegati in un raggio di
azione che copre lo spazio
operativo del singolo utente

= Tipicamente questi dispositivi,
comunicano tra loro creando una
rete e S riconfigurano
dinamicamente (la configurazione
cambia automaticamente quando
Si inserisce 0 si elimina un
dispositivo)




Body Area Networks

Le Body Area Network sono reti
che interconnettono  dispositivi
indossabili  (wearables), il cui
raggio di azione e tipicamente
inferiore a un metro.

Sono tradizionalmente utilizzate in
ambito biomedicale e nel
monitoraggio dell'attivita sportiva.

(te1)
( : )

Access point is
several meters
away, at most

Wearable



Il Centro di Eccellenza DEWS

Design of
Embedded controllers,

[.@. . .
L, Wireless interconnect and

CENTER OF EXCELLENCE System-on-chip

http://dews.univad.it
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Domini applicativi

Applicazioni
militari
Agricoltura di
precisione

WHEESS
Sensor

Healthcare

Ambient
Assisted
Living




Advanced Monitoring

SATELLITE POSITIONING SYSTEM

VIR

CAMERA ENVIRONMENTAL SENSORS

READER NETWORK
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Ambient Assisted Living




Green Tags

DIPLEXER ANTENNA



Smart Transportation

KHESTA )

time is your best travel buddy




Smart Transportation
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Structural Health Monitoring

L'utilizzo di reti wireless di sensori e di un’adeguata infrastruttura di
comunicazione puo consentire un monitoraggio diffuso e pervasivo delle
infrastrutture civili



Structural Health Monitoring
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Structural Health Monitoring




Structural Health Monitoring







Smart Cities

Una citta e «intelligente» se adotta un insieme di strategie di pianificazione
urbanistica tese all'ottimizzazione e all'innovazione dei servizi pubblici tramite
I'impiego diffuso delle nuove tecnologie della comunicazione, della mobilita e
dell'efficienza energetica.

9

INCIPICT

Innovating City Planning through
Information & Communications Technologies

http://incipict.univaq.it



w
=

L’Aquila Smart City

PETTINO

spedale Re?éajéyH R 48 -
"/ San Salvatore - ™ Sl g
SRR 0 w,  [Chgfile Oves:, Miteyy, :-;.

Q1875 'S eI



L’Aquila Smart City

through Information and Communications

3 Exploitation of Cultural Heritage
Technlogies

SHM: Pervasive installation of wireless nodes
in public (historic and modern) and private
buildings

Building Automation/Energy Efficiency
based disaster-resilient models




Universita degli Studi dell’Aquila
http://www.univad.it

Dipartimento di Ingegneria e Scienze dell'Informazione e
Matematica
http://disim.univaq.it

Centro di Eccellenza DEWS
http://dews.univaq.it
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