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Current Internet is a collection of rather uniform devices
Mobile device becoming a key player in service race
Mobile service is a key word
® Social networking or Web 2.0 — Facebook, Twitter, LinkedIn etc

® Location determination — location-enabled services — Gowalla, Google
Latitude, Foursquare etc.

® Video content retrieval — YouTube
® Mobile payments — no killer app so far

® Combined apps

® E.g. social networking + location

® App, app, thousands of apps — Ovi store, App store
® Most apps are narrow, focused and stand-alone

® Future trend — cloud service
Human to machine (H2M) vs. Machine to Machine (M2M)

® One of the major trend leading to change of Internet paradigm
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Future Internet challenges

®Health industry
® Ageing, assisted living
® Real-time health tracking

® [Autonomic] robotic surgery

®Government and city

® Operation optimization including energy consumption

® Emissions, wastes and other green issues
@ Automotive industry

® Car manufacturers etc.

®Smart living
® Web 3.0, less footprint | 2080388,
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Future Internet devices *‘
L\

The Wireless World Research Forum (WWRF) predicted recently that there will be
5-7 trillion wireless devices serving 5-7 billion people, i.e. around a thousand
devices per person, by 2020

What types of devices are expected to be among this vast number?

® Personal devices, like wireless sensors — wearable, in-home and in-car devices,
electronic home appliances

® Devices of autonomic flavor like robots with communication abilities

® Medium-specific devices like underwater wireless (acoustic) sensors, health
in-body sensors and nano-machines

® Flying devices like manned/unmanned terrestrial and [micro, bio] aerial
vehicles

® All other devices of mixed type forming an environment possibly with unique
highly dynamic and agile requirements

Every object will be integrated onto the network and re"'““'%tJ 2s a networking
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Future Internet will feature omnipresent
heterogeneous smart devices wirelessly

communicc’ring over hybrid and ad-hoc nefworks
of devices, sensors and actuators working in a synergy

to Improve the quality of our lives, optimizing
energy consumption and consistently reducing
the ecological impact of a mankind




Energy management in
home/building environment

= N

Energy saving using

Smart intelligent transport system

building

Home
automation
gateway

Vehicle
gateway

| Objects in a home/building

(fixed smart environment)

* Energy saving system (ESS)

» Smart Meter /Home automation controller
* Home appliances/ storage/

« Communication equipments

* Surveillance cameras/ Personal devices

_________________________________________________________

____________________________________________________________________

. Objects in a vehicle (mobile smart environment)
\ » Passenger devices: mobile phone, PDA, etc

. « OEM devices: vehicle dedicated devices for safety,
i maintenance, power/fleet management, etc

: » Vehicle equipped devices: navigation, monitor, etc
i » Asset: moving products




Future Internet: Towards a ‘smarter’ World

®"Supporting applications of high socio-economic value, such as in the
areas

®* Smart energy grids - Energy grids will increasingly face risks of congestion and blackout.
Internet connectivity, computing power, digital sensors and remote control of the transmission
and distribution system will help to make grids smarter, greener and more efficient,

® Smart environmental information systems - the use of sensor networks for collecting real
or near real time environmental data is a growing field of application. It requires Internet
connectivity for data management, dissemination and integration in complex information
systems,

® Smart systems for transport and mobility - Putting ‘intelligence’ into the roads and cars
with Intelligent Transport Systems (ITS)— with e.g. sensor networks, radio frequency tags,
and positioning systems offer a promising alternative. The internet provides a solution to
interconnect these diverse technologies and bring more efficiency to mobility through real-
time management of public and private transport resources, traveller information and
decision-making tools, way beyond the capability of current solutions,

® Smart healthcare systems - Current research experiments aim to develop technologies for
‘ambient’ environments capable of assisting patients and satisfying their information and
communication needs. These technologies combine devices (sensors, actuators, special
hardware and equipment), networks and service platforms to harness information about
medical conditions, patient records, allergies and illnesses.

< Towards the future “internet-enabled” infrastructures
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Borrowed from N. Gershenfeld

Hiding behind the Net!

The Internet scales because IP assumes almost nothing!

ON THE INTERNET NOBODY KNOWS YOU’RE A DOG!



Now, what's up?
Internet-1
Internet-2
In'reme'r-)(

AW -

Internet-0
the Internet a\_ |
of Things

rorrowed from N. Gershenféld

ON THE INTERNET NOBODY KNOWS YOU’RE A LIGHT BULB!



Internet Hosts

1974 2004

Borrowed from N. Gershenfeld



This device is embedded into objects

(to make them "Smart”)

A Tiny computer that may contain: }

-
Sensors & Actuators Communication
(GPIO) Device (Transceiver)

4 N

CPU + Memory

(Data: 10KB/Code: 100KB)

J
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Power supply
Battery or Harvesting (solar panel)




loT onion model

Transportation




Challenges of IoT

Super large scale (anything, anytime, anywhere, by
anybody)

Interconnection of Heterogeneous devices, OS, and
subnets

Openness and Security
Dependability and Reliability

Doubt 1: Is it possible to connect anything to the
Internet?

Doubt 2. Do we want to connect everything to the
Internet?

® Business protection
® Security and Privacy
® Trustworthy




Internet of Things applications

Smart
Metering

Internet of Things

Industrial
Automation

Transport




DON'T PANIC
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Big Data and Smart Cities
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In 2007, for the first time in history, the majority of the world’s population —
3.3 billion people — lived in cities. By 2050, city dwellers are expected to make
up 70% of Earth’s total population, or 6.4 billion people.










Victorian Technology in the 21st Century




Smart cities

= Today:
Slowing mesh networks development
Few applications
video-surveillance, municipal info

= Potential services:
Automation (watering)
Monitoring (pollution)
Energy/Water savings
Water leak detection
Traffic Regulation
Physical Security




Smart city 2020...

Our cities are fast transforming into artificial ecosystems
of interconnected, interdependent intelligent digital “organisms”

"Emerging technologies (ICT)
are poised to reshape

our urban environments
William J. Mitchell (MIT, smart city Lab)

“Our cities are fast transforming into
artificial ecosystems of interconnected,
iInterdependent intelligent digital organisms.
This is the fundamentally new technological
condition confronting architects and product
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The smart city IS the Information & communication Infrastructure

e e-Tourism web 2.0

approach

e User Generated Contents

oeE-learning

Knowledge Management

» Context Awareness Info E-learning
Push )
e Energy Manageme| Tour_lsm
Ambient Homeland
Energy Security
e Traffic information Smart
e Fleet management =
e Access Control Clty
e Road Charging Intelligent
« Emergency Call  Transportation e-Health
e Mobile Payments S
e Parking WSN
Management Management
platform

e Pay As You Drive
e City Logistics
¢ Vehicle Tracking
e Work Force
Managem.

oICT platform for Wireless Sensor
Networks management and

— control

eRole gaming

eVideo surveillance
eSensor networks
integration
eVideo semantic
capabilities

eElectronic Patient

Record

eTherapy management

eBiomedical parameters

monitoring
eSecond Opinion
Management
ePharmaceutical risk

mgmt




— Management

Smart City Vision

) Connect our life with social infrastructure and make the life comfortable,
safer, eco friendly

Growing City

Transportatior

'”;'j\ . Smart Navigation

Recyclé facility ®

Renewable Energy

Factory Jo=s ; MGtﬁen
Smart = . Q=5 obility
Grid w . g » City Managemen m{]:gu_:m‘_m -
Officebuilding + City Planningvianagement nergy statio
mmm = Security - Customer Se
Public acilityv,ﬁ : " Opera
‘,%Kletwor_
Hmunication
Community
Energy Water
Grid - > T management

Intelligent Water
Home Energy

IERC documents: http://www.internet-of-things-research.eu/documents.htm

Water, Environmen s
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= The systems are under increasing environmental, social and economic pressures
» For sustainable prosperity, the systems need to be managed optimally
* The systems need to become smarter!

i

...out SMARTER!
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http://upload.wikimedia.org/wikipedia/commons/2/2c/RitaHoustonEvacuation.jpg

‘Smart’ solutions are instrumented,
Interconnected and intelligent

L
9 9

Event capture and filtering Any to any linkage of people, Deep discovery, analysis and
for timely response process, and systems forecasting




Global Services for Citizens

Disaster/crisis
§ Structural health

% management
Logistics, SCM monitoring
et St

Services

" -
e

[ Applications/Services ]
Agricultural control Disaster Survelllance Military Field :
-. ‘ g ML =g U-Health care

NGN,
Internet,
etc.

SN Gateway

.
"'
-
.
.
-

RFID/Sensor Networks ]

Source: ETRI




The problem — Smart City Use Case

RFID tags utility and limitations Concerts
Home, Office, R

Meeting Rooms
| ! edh? ol 14 ‘

2
'S Oy
VARG A e

Conferences
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Traditional RFID tracking system

o RFID base station
Caqanectegd via
SN $urce

SN lse std@on
~eonnetted vi®USB

Smart Crowds Monitoring W - W o

RFID Tag
« Sends beacons to ba:

Sensor

. TMoteSky and TMotelnvent

« Distinguish between low power . .,
(proximity) and higher power B | g Cltl eS — $$$$

(localization) packets

Almost everybody has a smart phone
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‘ Ambient light ‘

‘ Proximity ‘

Dual cameras

| GPS ‘

‘ Accelerometer ‘

Dual microphones

‘ Compass ‘

‘ Gyroscope ‘

Mobtle computing cloud

Big sensor data R

Inform, share and

persuasion =
5
Application
distribution
Learn
R,
LY

Sense




Smart City Use Case — Demonstrator

Geographical

» Linked Data — ‘. —
Clustering Algorithms

Participatory Urbanism e — Virtual Infrastructure &
VOR DEMO - Global Sensor NetWOrk

UbitFit Garden Garbage Watch

&
@ &

x,;ﬁ Boyest & Forster
) o
b =) %%‘% ) e,
" ’ ~
9,
O
Galway %
N o

<
;\@‘ Galway %‘3
(o P ) ®
N &
o [Fw of a A Coordinate
R wan®
3

"':DQ'b The Docks
Latitude : 53291024
Longitude: -9074138

& df g Ge

LY 4
»«S,g nsors
- Specific

N{""Tlﬁp o % -

Real-time graphical representation of location data
collected from other users mobile phones

Individual Group Community
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“Crowd

“Real Time Rome”, the power of

PAST 24 HOURS
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Rome, density of tourists vs. location

Rome, bus traffic vs. population

(3D)

distribution




“Live Singapore”, the power of

LIVE Singapore!

raining taxis

ngapore's

reliant on taxis, but what happens
when it rains? getting hold of a

t thing in the

rid. we are exploring how our

portation
and rainfall data,

gating how in the future
system G miing in order
to bett h taxi supply and
demand.
and drag map to rotate,
on timeline to move in time

ComfortDelGro | NEA

01 august 2010 | 00:09

rain

“Crowd-sourcing”

LIVE Singapore!

senseable city lab:.

freetaxi <  on-calltaxi trip start @

can translate into

combining d
consumption of the city

of meas

‘ “M‘:\\\\

urban energy

generated by energy
high energy consumption

mall local
of up 1o a few
led man-made or
nic heating).

on the ener

a potential
aggregate

»d urban
energy consumption

ures will provide the
ity condition

for a future

monitoring program.

SP Services | NUS Dept. of Geography

http://www.youtube.com/watch?feature=player_embedded&v=2aEPkyOBtRo
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Technology Integration
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Three main architectural components:

“Sense: data collection, integration and discovery
“Learn: extract knowledge

“Inform, share and persuasion




Open Standards vs. proprietary
® COTS* suppliers drive costs down but
® Reliability, Availability and Security up

IP abstraction vs. per MAC/App
> 802.11, 802.15.4 (e), Sat, 3G, UWB

> Keep L2 topology simple

To Infinity and Beyond... But End-to-End.
® No intermediate gateway, tunnel, middle boxes & other trick

® * Commercial, off-the-shelf




Which IP version ? “[TT T T T T &=
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The current Internet comprises several ) A AN
billion devices B} D
Smart Objects will add tens of billions of L T O (0 ST T e AT AL
additional devices
IPV6 iS the Only Viable Wa.y forward IPv4 address utilization: 2000 vs. 2010
Millions
100% = 3,706,6?9:ﬁgf, IPv4 addresses
Available
Tens of
Billions
Smart Objects ..
2~4 B|”|0ns January 1, 2000 January 1, 2010
Phones & cars
IPv4 Unallocated pool to exhausted March 2011 !
2 Billions RIRs pools to exhaust late 2011 and through 2012
S&Servers




Global Vision

6LoWPAN

BORDER
IPv6 Addressing 'EEE;S‘:“&SA ROUTER
Proxy £
y , 4
GLOWBAL IPv6 ﬁ Smart Building Resources
y.

Mobile Computing
(Participative Sensing)

IPv6 / ulPv6



Global Connectivity: IPv6

IPv6 Technology

Addressing space Global capabilities
« Address space of 128 bit is a pure necessity + Efficient support for global communications is required to
for the Internet of Things and Services embrace the machine to machine (M2M) communications

in Internet of Things.
+ Able to sense and affect surrondings

High scalability Available and tested

It is an already existing and extended architecture, with
available services/protocols for discovery, WebServices
and security.

* Every square millimeter on the face of the
earth has a possible of 1.7x10'” addresses on
an areathe size of the tip of your pen.

Additional reasons for IPv6 are:

 Mobile IP support

* Auto configuration techniques
% * Security features of IPSec.
‘ : * Anycast and multicast

* Network management facilities




Connectivity and Integration

IPvG GLoWPAN

IEEES02.3 IEEESO02.15.4

MAC Driver MAC Driver
KBonler Router ) WSN 3
..... L. Smart 53
: Things

o 'l'iall;-(-'almv..;: > 2 .
Intranet (IPv6) II"ter?lel:v%f)Thlngs

Internet

( IPv4 / | PVG) ..-"Ball'-(-‘alm,;:'-.. Tags
**.Multi-Protocol Card,**
\ "%m / 1 Legacy
Ga"‘”‘\'ay : A\ é'/
Multi Protocol Card
Local Directory GLoWBAL IPv6 Addressing
IPvG IPv6 Proxy
HTTP to CoAP Proxy Programable N
: gram Non programable
IPVG ready Legacy Legacy | Tags

IPv-4 to IPVG Relay

Anycast Manager
(Smart Routing)

Security Privacy
(Enforcement Point)

10T6 — D2.1. Peter Kisterin, Antonio Skarmeta, and Antonio J. Jara et al 2012 ( )


http://www.iot6.eu/

MOBILITY

dl?coverg Mobile

VERSATILITY

)
—

SCALABILITY

CONNECTIVITY

Global Discovery
didcovery

Local Directories

diire:tuq

(Ajiqesadosayul)
uonduasag nuewsas
(ssauaiemy 1xajuo))
auidu3 youeas
(jos3u0) ssay)

Smart Object
Discovery Protocol
(ImDNS & Drivers)

(s@2ep123u] suolleIIUNWWO))
suoijoun{ juawaseuey

Adennid g Ajlanoag

Sensors / Tags / Objects / Legacy Systems

(IPv6 - 6LOWPAN / EPC - RFID / DOI - Handle System / ...



digrectory Architecture

Digcovery Service Point List World Posttion 1 oom m

mota_lab.temp
MacBook Prode. Sterrer,_afpovericp. _tcplocal

MEICTSE Device doosnt found

Eapnrar oo

p dats G0012 Tele Allan




Interacting through RFID/NFC

ags from

Technical Identification Tag Type

(digcovery) Information

[ Guardando captura de pantall:

UNIVERSIDAD DE
MURCIA

» Technologies supported

- ’ Info Readed
ETIQUETAELECTRONICA
¥ DE MANTENIMIEN e TAG ID: 04 1F 23 19 B8 1E 80
Room name lab2.6 contains 2
objects:
(Printer @ 155.54.204.248 in Lat;
AREA UNIDAD TECNICA P 38.023349 , Long: -1.174777)

(Air Conditioner @ 155.54.205.20 in * Detailed protocol information
Lat: 38.023299, Long: -1.17473)

Displayon | Request Display &
Map Digcovery Register




Digcovery QR

[ Interacting through QR Codes

Read QR Printer (ipp)
Code Services




LEARN: INTERPRETING SENSOR DATA

Key challenges in interpreting sensor data:
- human behavior

- context modeling

&l

Raw data Extracted features Classification inferences

S




to detect vessel's
abnormal behaviour frorgss
their tracks. ;
CEP (Complex Evergeailis SEC
Processing), clustering i S8 assne V ¢ 74

algorithms, Markof - eur s
techniques to models tEEaR '
detect pattern

behaviours based of@e S8
basic events |
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http://www.seabilla.eu/

Extensions towards Interoperability

Semantic Representation

loT Applications and Services

Service Upper Other End User
Systems NMS Applications Applications

Mobile
Applications 1 4@} ;f g f}
V4

B | : \
‘ ey %‘ Identification / Labeling /.communication

“Wiki” Oper4tichédaEifGaRglAatenomid €8Hmunications

Real-World

Ontology A

|
Semantic S|m|Iar|ty

| ® ccsensorHi L, " = = ; e
“ay o o @ouwoesign |—<{7® buLoescription | Semantic Descriptions Semantic Descriptions

@ EventF:C i
e [ @ EventF:Effect ]
°
! 7 @ EventF:Componen
el - ] r
:@ EventF:EventTyp S !
€ —D—
= @ EventF:Cause
) o 5
& DUL:Concept ‘ @ EventF:Correlat

= DUL SocialObjec AL T RR—

“ @ DULRole l [ @ CC:SensorRole ] Data Model A Data Model B

@ ® DULSnuauon
‘59 EventF:EventCor
relationsnuan e DUL p|angxecuu

@ EventF:EventCau
litySituati
singeetion @ EventF:EventPar
@ EventF:EventCom ticipationSitua...
positionSituati...

@ CC:SensorProjec ¥ e
' <« & ; =
< ; J
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OpenloT Design Principle

Sensor Discovery

(454
B —— :

~

e ————
- Shis

Wi
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INFORM, SHARE, AND PERSUASION:
CLOSING THE SENSING LOOP

- Sharing
- Personalized Sensing
- Persuasion

- Privacy




Smart City Use Case — Global Sensors Network

Smart e N s
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Interacting through WebServices

Visualization

Street Lights

Information

Name: Street Lamp 6

State: Off

Position: 38.023691, -1.173577
Distance: 13m

Bus Stop

Information

Name: Bus Stop

Stop #: P2418 FACULTAD
BELLAS ARTES

Next Bus:L39A CAMPUS
ESPINARDO 1 min.(A)
Position: 38.024846,-1.174395
Distance: 116m




Smart City: Main challenges

“ Smart cities
¢Extended communication (Home, travels, WIFI, G3....) for users and city
operators
® Mobility (Public Transport and virtual collaboration)

® Transportation

> Intelligence Transportation systems
> Inter modality — new added value services for users (attractively)

“ Environment

® Energy saving — C02 reduction
“Impact on systems (Physical and IT)

® Exchange of data

® Open Architecture (platform)

® Interoperability

® Extended supervision capabilities

® Complexity management
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Applications
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Monitoring and Automation

Healthcare

/f»« Energy - Defense
A | Efficiency ||

: =2 Asset

tracking

Agriculture

T Car 2 Car Research & Discovery
Industrial Automation

Intelligent Building

Smart Grid

Smart Cities
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City Target Services : ITS

IS

@ To efficiently provide services for solving various traffic problems using\
ubiquitous technologies in the road

such as Real-time traffic information system, Traffic Management
- System, Electronic Toll Collection System, etc.

Travel Portal Yellow Page
= Information

i BB ey
llll

Geographic |
Information

Traffic Control

Moving

Traveller

Traffic Information 505 ' Local Controller
Search at Home A AN .

|Dynamic Information [ig

e S Tiransit/Bus Informatiori\

rigin/Destinati;Jr .




Sensors and ITS

IPv6
connectivity

Vehicle Tracking

¢ Specia
(802.11p) ) jrmoall />

0 PR

:‘L_ ] -
© Copyright FOTSsis FOTsis

“Fully networked cars and roads exchange information w/
roadside equipment (V2l) and other cars (V2V);




Sensors and ITS

“IPv6 based sensor is part of 516025 Ut
the loT scenario and with Sensar etwor
hightly impact on ITS Network

®Sensor can be at roadside or

._ Infrastructure

within the car network SG16.02T
°*Sensor are needed to be sty for
s Network

Vehicle

treated as first order object

ad-hoc
infrastructure
Roadside ((gl— . Vehiclé \
station é \
: dMicrophunas
= 9] FG on driver
distraction
Visual display | | - — /;

A} \

N o \\.:
N Loudspaalg:cr&




Applicability to goods tracking

REMOTE ACCESS
AND CLIENT
SERVICES
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|
SunSPOT-BS l :
‘ A

. |EEE 802.15.4 IEEE 802.15.4 IEEE 802.15.4 USART

Temperature Sensor : REID integration
Lightning Sensor
: 7 : , |
: |
SunSPOT SunSPOT S SunSPOT -
>> eDemoBoard ~ eDemoBoard . eDemoBoard
IPv6 connectivity over IEEE RFID Integrated Directly over the

802.15.4 deployed nodes.




City Target Services: FMS

iz \
9 Ubiquitous Facility Monitoring information system: to efficiently use the

SOC facility and building, the subsidiary facilities (the street lights, and
a park) including the road within a u-City, the bridge, a harbors, etc.

> Ubiquitous-based FMS: Building GIS and carrying out the real time
monitoring, maintenance and management

J
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v owve
“hainar
cav

v e

!

Apartments

o
=
- -

- -
Pt ——p———_ R

Remote Inspection of a Meter

Positioning Waterworks

Positioning Power/Comm. Line

Remote Diagnostic of Facilities

Status Monitoring

History Management

Statistics Management

Real-time Information Gathering

| Q. [ Ml S + Q +
FIVIio. Tdlimty IvidlidytrimeTit SySteti




City Target Services: City Control

City,

control
Sarvies

@ Collecting city management information from communication systems,
road networks and other facilities, and analyzing the information

9

Operating and managing all related events systematically in a city

Providing real-time information for the management of a city

Data
Gathering
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Sy

-

Information
Offering
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System
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Service

Internet
Service
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Call Center
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.
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.,
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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~

Traffic
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®

Governments :

Police

e
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i Emergency
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Smart Management

End User
(Citizen, Corporate)

Sensing

Services

Location
Tracking

Web 2.0/3.0 Interfaces

nnnnnnn

Smart Cities Concept
W .
. r
-
-
-

Virtualized Plane
(Cloud Infrastructure)

Sensor Interface

- ™ (3]
S s s
Virtual Sensors Real-Physical Plane ; 5 | o
] V] (]
Q Q Q
e Sensors Interface
@ (\@/I @ /)
@ Saggy o Knowledge Management
@ ~ VY r. ‘
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O Intelligent street lamp (Seoul, u-Street lamp of Cheonggye stream) I

Intelligent Street Lamp|242>< 7000< 194
Pedestrian Lam 280< 154, Metal halide
P lamps 150W
Event Lam 270 186.5< 112, LED
P 132W
270> 186.5< 112, LED
Mood Lamp 132W
Lightning Controller |240< 160< 80
Encoder 200 155% 50, MPEG-4 Giehtning
Power Amp 180>< 300 70, 100W
Street Lamp -
Speaker 180 300x 70, 100W .
Encod o
Switching Hub é78x 30.2< 108, 10/100 ncoder n —
ase:l-, 8P0rt witching —_— TCR/F .

ﬂ " Mesh Node Switch Decoder

TCP/E
Pgr\ggr Wi /
vesr (il
(Ingoor) I l l -
. Speaker | AP Integrated
platform

APfindoor]

Source: Seoul City



Sample Case : City Sensor Networks

O Monitoring water quality I

___Sink Node

1
- n
"

Sensor Node -

[ 3

o “\\
X n \
il \

A — I
-  badiowar
//, >
Bridge R

Ad-hoc Networking
- 2.45 GHz
- Self Routing
- 100m communication coverage




Smart Homes

Motion Detector

Window Control

~ Environmental Monitoring
&

http://www.orble.com/the-smart-home-how-building-management-systems-integrate-technology-to-increase-energy-efficiency/
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Smart Buildings
Domosec Architecture Smart — Human Interface
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Smart Buildings
Domosec Architecture — Human Interface

Main window

“Visual and Layered design
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eHealth: Internet of Things platform

Hospital Information
System (HIS)

Patient Alarm Proxy

EHR repository

Reference Model & Archetypes
(CEN/1SO EN13606)

Physician access

r—ﬁ'

Mobile

Internet

Ethernet

Hospital Room Deployment

MONERE SYSTEM
(Local Gateway)

PSTN
Ethernet GPRS Contact 10 Bluetooth

CAN Nodes 1/0 Digitals 6LoWPAN RFID UHF

Portable Patient

Monitor MOV ITAL
(Mobile Node)

RFIDHF
NFC

6LoWPAN

Connection with the sensor:
USB - Serial (RS232) - Jack

Control Panels
with LCD




A new world of data

3o o W by *

Fabrizi6 Sestini @ ec.europa.eu

Drawing made by
primary class
children for the
Paradiso contest
“the Internet of the
future seen by the
children of today”




loT are becoming a first class-object of the Internet

Their integration in the real-world of users has a relevant potential for new
applications and services

® SmartCities as one of the key area as an umbrella for citizen services like Mobility, Transport.
Etc

® Smartphones as a sensor platform

The availability of these sources of new data brings new opportunities to
exploit it and define user centric services

Still several challenges:
® Security and Privacy

® Discovery and naming

® Heteregenous integration of legacy systems
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General
® |oT Comic Book:

¢ |IERC documents: http://www.internet-of-things-research.eu/documents.htm
® 10T Council: http://www.theinternetofthings.eu/
® 10T platforms:

o
Videos
® Internet of Things
® http://www.youtube.com/watch?v=I5Rba7c6RwQ
¢ (EV)
® Vint Cerf
Smart buildings

Smart Cities

https://www.youtube.com/watch?v=ncV2mrvellM
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