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Smart City Applications
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Smart Cities loT/M2M Applications
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Industrial loT/M2M Applications

ULTRA LOW POWER
CONSUMPTION UP TO 4 YEARS
OF UNATTENDED OPERATION
TRUE MULTI-HOP CAPABILITIES

A SINGLE NETWORK WITH
UP TO 500 NODES

LICENSE-EXEMPT 2.4 GHZ
ISM BAND

NODE TO NODE UP
TO 300M RANGE

DATALOGGER 16 ¢h

e

Reading almost all sensors.

Real multi-hop enables smart dynamic
communication paths, sending rea
through any node of the network.

4- 6 years for sample every 30 min.

Installation directly into the field, no need
of another box or extra components. Plug
and start monitoring.
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DATALOGGER 1/2¢h

QATEWAY
A

LOCAL STORAGE.

Plug the sensora and start visualizing/

nfiguring your sensor network through
a friandly web portal displaying real-time
and historical data.

Sensor connection through user friendly
connector.

Engineered and tested for extra
robustness, temperature variations,
lightning and water protection.

~» STRUCTURES / GEOTECHNICS

- Tunnels
- Bridges

-Dams

- Buildings

- Railways & Highways

- Foundations

- Slopa stability

- Land slides

- Lateral earth support structures
- Soil mechanics

DIGITAL OILFIELDS

- Pipelines
- Hydrocarbon detection

- Oil detection

- Gas detection

- Terminal & tank monitoring

ENVIRONMENT

- Water quality
- Air pollution

- Pluviometry, Soil maistura
- Chlorophyll, pigments

- Irrigation

INDUSTRY

- Pipes pressure and temperature
- Structures

- Wastewater

- Electricity

- Chemical

Loadsensing®

Loadsensing
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© Worldsensing

)Loadsensing

%

by woreo @ sensing

industrial

INTRODUCES THE

COMBINING EASE OF
USE WITH INDUSTRY LEADING
PERFORMANCE.

READ
95% OF THE SENSORS IN
THE MARKET, PROVIDING
REMOTE MONITORING AND
REAL-TIME DATA OF YOUR
INFRASTRUCTURE.

SIMPLIFIES
INSTRUMENTATION
DEPLOYMENTS, MINIMISING
INSTALLATION AND
MAINTENANCE COSTS.

WIRELESS MONITORING FINALLY USEFUL BI-DIRECTIONAL COMMUNICATION GIVES

FOR THE REAL INSTRUMENTATION WORLD

SMART AUTO-ORGANISED SENSOR

NETWORKS

REMOTE CONFIGURATION CAPABILITIES

ROBUST EQUIPMENT READY

FOR HARSH ENVIRONMENTS




Today’s Smart City Rollouts

Smart Parking Smart Bins

Y

© Worldsensing

Smart City Control Platform

Traffic Flow

sensefields| ¥

Travel Time
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Data Access Technologies
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M2M Prime Business Criteria

Availability
Cellular 3GPP MTC

Low Power Wifi

Reliability
Bluetooth LE

Zigbee-like Wired M2M

Availability = coverage, roaming, mobility, critical mass in rollout, etc.
Reliability = resilience to interference, throughput guarantees, low outages, etc.
(Total Cost of Ownership = CAPEX, OPEX.)
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Standardized M2M Protocol Stacks

Capillary M2M

M2M Area Neworks CeldianRie
Zigbee-Like Low Power Wifi LTE/LTE-A MTC
A
Application IETF CORE HTTP, etc.
A
E Transport Lightweight TCP, UDP TCP, UDP
- LTE/LTE-A
IETF ROLL Networking Layer
Networking IPv4, IPv6
6LowPAN
o
v IETF 6TSCH 5
(e0]
MAC 802.15.4
/e Industrial
Apps.
L LTE/LTE-A
[NN]
o 802.15.4 802.11g/ac/ad/ah Link Layer
802.15.4-2006 /f RFID
/g Smart Grids
PHY /k Low-Energy
Infrastructure
Monitoring
\j
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Problems of ZigBee-like Solutions

Interference in ISM No Global Infrastructure
| @ ZigBee'Alliance

Wireless Control That Simply Works

IEEE802.11b/g/n @

GBBIuetooth’ : IEEE802.11a/n

wibree X

Wirless Control That Simply Works

s \ ’
IEEE802.15.4 EN
- "‘ -
r<nanotron >

eeeeeeeeeeeeee

Lack of Interoperability Higher Total Cost

| T @ a
B sensinode world ‘ i -
= DUST I sensing
| '
coronis ember iR j -
senma., - = Bheakons - =

@ SENSICAST
Crosshyaw. @ ARCH ROCK
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Advantages of Low-Power WiFI

Ubiquitous Infrastructure

Number of Wi-Fi Public Hotspots in the World
(in million), 2009-2015

5.8

4.5
3.3
2.1

s 08 1.3

2009 2010 2011 2012 2013 2014 2015
Source: Wireless Broadband Access (WBA), Informa, Nov. 2011

Interference Management

NAV Medium
Reservation

_—\
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Vibrant Standard

EEE
802.11

300 members

Sound Security
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Advantages of LPWA M2M Networks

Large Coverage

o

_— -

Available Today

D) SicF 9
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N
neul
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Current Eco-System

-

m Sigfox (market leader in Q1 2014): Q) TS

m technical: sub-GHz, UNB, very long range, one-way
m business approach: operator, yearly license fee; Intel Ventures €10 million VC

ONRAMP

m On-Ramp:
m technical: 2.4GHz ISM band; “Random Phase Multiple Access”; 170dB link budget
m business approach: equipment provider mainly; Managed Service SLA possible

ray
m Cycleo (now Semtech): semrechH
m technical: sub-GHz, CDMA-based, long range
m business approach: equipment provider

m Neul: r‘lg\l_,ll._:

m technical: initially TVWS only; now shift into other bands too (notably licensed!)
m business approach: originally only equipment; now SLA possible
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Performance Comparison

© Orange, excerpt from PhD Thesis of Dr Quentin Lampin:

1.
10 ¥»—ak Architecture multi-sauts, lére couronne

A~ Architecture multi-sauts, 10éme et derniére couronne

m—a Architecture longue portée, protocole ALOHA, retransmissions et acquittements
100+ *—* Architecture longue portée, protocole ALOHA

————————————————————————————————————————————————————————————————————————————————————————————— —15 years lifetime

1071+ durée de vie de 15 ans (0,16 mW)

Puissance dissipée (mW)
[
(=]
o

1073

choix selon
10 e déploiement
04 LPWA Network le déploi Mesh Network
\ & architecture
architecture longue portée multi-sauts
< v o
10°° ' - - -
1077 1078 103 107°* 1073

~ 2-3 trames/jour ~ 5 trames/jour
Frégquence de génération des trames de données (Hz)

(a) N =100 et d =10
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Advantages of Cellular M2M

Ubiquitous Coverage
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I\/Ioblllty & Roamlng

Service Platforms

Atwork = At hom

= e
-
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=
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Service Platform

m CGM ﬂ!E“ AJAX
DEmm.
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Improving RACH Procedure

Device eNodeB

FRandom Access Procedure

© 2014 Mischa Dohler

System Information

-+ Broadcast

PRACH Preamble
Msgl

Random Access Response

-+ Msg2

Connection Request
Msg3

Contention Resolution

- Msgd

Connection Setup Complete,
Service Request

Delay [ms]

—&— Standard
—— new
100 ; ; ! ! ;
G E £l
BOF i ................................................. ............... i
60 ................................. ................................................. ............... -
40 ................................. ................................................. ............... -
20 | . i i ;
0 0.5 1 1.5 2 25 3
Number of devices x 10

© Massimo Condoluci, Mischa Dohler, Antonella Molinaro, Giuseppe Araniti
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Virtualization, Data and Privacy
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Virtualization & Cloudification

application developers ...

88 8 8 8 a Citizens, City service providers,

~

Middleware |
vices | |
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@ CSaa$S

GEJ City application

O software as a Service
- Y,
& 7 -4

as a Service

CPaaS City Platform

Virtualisation

ClaaS
City Infrastructure
as a Service

{

/
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© http://clout-project.eu; partly also developed in ICT-VITRO

17



Closing the Data Cycle

Improve Eff

Offer New S.

Power Appli

Information

Raw Data
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Privacy — lllusion or Fundamental Right?

privacy

A

‘ \ millennia
2nd 3rd

1st Industrial
Revolution




Concluding Remarks
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Do citizens care about Smart Cities?

-

Smart picks fm 'nillﬂon propertig
- 4

9 Aldwych e |-",/" i
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Surprising Correlations

vehemence of “no”,
or speed of walking

Beginning of End of
Question Question




The b'fgt est challenge of this early

art of the 215t century Is to

ootstrap the undoubfedly high-
potential smart city market in cities
which are essentially broke.

“A developed country is not a place
where the poor have cars. It’s where
the rich use public transportation.”
Gustavo Petro, Mayor of Bogota
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