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7 ULTRAREP

Sistemi innovativi di difesa ULTRAsound Animal REPeller per prevenire i
danni alle colture causati dagli ungulati selvatici

La repulsione di fauna selvatica mediante
ultrasuoni: aspetti tecnologici ed esperienze
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https://www.youtube.com/watch?v=cjVGb1970cQ Internet Day 2017
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B ¥ ,g"’ AGl presenta #INTERNETDAU:
T > Uomini, robot e tasse: il dilemma digitale

Elio Catania — Presidente di Confindustria Digitale

"Perché la leadership del paese non ha capito che cosa Internet e le tecnologie di

rete stavano portando all'economia, pensavano fosse "un altro computer" e in realta
era un ridisegno completo del modo di essere, di vivere e di competere.
Questo ritardo I'abbiamo pagato in termini di crescita e di occupazione."




4° Rivoluzione
industriale

30 Rivoluzione
industriale

~o Rivoluzione 7
industriale . — .
i " Connessione tra sistemi fisici e

‘ digitali , analisi complesse

i . attraverso Big Data e adattamenti
Robot industriali e real-time
computer Utilizzo di macchine intelligenti,
' interconnesse e collegate ad
Produzione di massa e catena internet
di montaggio Utilizzo dell'elettronica e dell'lT
per automatizzare
Utilizzo di macchine azionate ulteriormente la produzione

da energia meccanica Introduzione dell'elettricita, dei
prodotti chimici e del petrolio

Introduzione di potenza vapore .
per il funzionamento degli
stabilimenti produttivi Il

Fine 18° secolo Inizio 20° secolo Primi anni '70 Oggi - prossimo futuro
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Industria 4.0: le tecnologie abilitanti

9

Advanced Manufact. ¢ L
Solutions i
Additive

» Robot collaborativi interconnessi e rapidamente programmabili

. .1 .o - - - - -
Manufacturing %.c * Stampantiin 3D connesse a software di sviluppo digitali

;.::'”.j | Augmented . . . -
: _ Reality 66 Realta aumentata a supporto dei processi produttivi

: : + Simulazione tra macchine interconnesse per
Simulation . . .
ottimizzare | processi

Horizontal/

: ] | * Integrazione informazioni lungo la catena del valore
Vertical 1 dal fornit | ¢
Integration al fornitore al consumatore
Industrial a» + Comunicazione multidirezionale tra processi produttivi
Internet = e prodotti
m J Cloud g » Gestione di elevate quantita di dati su sistemi aperti
X Cyber- : o : : :
security ﬁ » Sicurezza durante le operazioni in rete e su sistemi aperti
g Big Data and .. » Analisi di un' ampia base dati per ottimizzare prodotti e
Analytics . processi produttivi

w



Apocalittici e Integrati

« Le nuove tecnologie FRATTURANO in VINCITORI E VINTI

« Dati OCSE: nel 2014 I'ltalia investe in Ricerca una cifra pari all'1.29% del PIL
in ricerca la media Europea e al 2.38

« L'investimento in Ricerca decresce dell' -1,8 % anno su anno contro il +2,3% di
investimento nelle valutazioni OCSE

« Germania 3% del PIL e crescita 4% anno su anno

« 70 miliardi di interessi di debito pubblico da pagare!!!

« Nel 2010 si contavano 3000 sole aziende in Italia con piu di 200 dipendenti

« 160 Meuro tutto I'investimento in Start-up

« 300 Meuro in una sola azienda in Francia

« 150 Miliardi di Euro di macchinari esportati dall'Italia

« 5° Paese del mondo in termini di export




“The Internet of things”

Meet Britain's next prime minister
The Will Africa ever get it right?

EconomiSt In praise of Yeltsin

The world's biggest banking battle :

ubiquitous

* pervasive = | |

. wireless When everything connects
] A 14-page special report on the coming wireless revolution

* mobile

» wearable

 distributed

78 =
- embedded | et
 dynamic -
* energy aware
“Smart Dust” 2001

Kristofer Pister UC Berkeley




Can be scattered around battlefields to track troop
movements.

¢ (Can be embedded in roads to collect traffic data.
¢ Used for detecting climatic conditions.
¢ Monitoring energy use in buildings (offices, supermarkets

etc.)

Environmental and habitat monitoring (air quality, soil
moisture, animal tracking etc.)

Industrial monitoring.

@



A tag can be passive (not using a battery), semi-active (using a battery for sensing/processing,
but not for communication), or active (battery-powered tag with very low power consumption).

Active
Passive RFID
RFID

RFID
Semi-passive

LOW-FREQUENCY SYSTEM

The field interacts with the
An integrated circuit sends That current, in wrn, coilin the tag, which induces

asignal to an oscillator, generates an alternating acurrent that causes charge to
which creates an alternating magnetic field that serves \b flow into a capacitor, where itis
Coil

currentin the reader's coll. as a power source for the tag. trapped by the diode.
& |

A5, Oscillator

READER /& L\\ -
Integrated "‘\\

circuit

As charge accumulatesin
the capacitor, the voltage
across it also increases and

Fluctuating activates the tag'sintegrated
field lines circuit, which then transmits
| I its identifier code.

/ /" Daty = Current  Diode
f '/l /. J
Ji84 W~ Capacitor
Analog-to- l / , ":‘-‘ 3 Ny
digital \ k L7200 V; =
converter l TS 771',"‘)
Variations in the resi f the circul e
arlations in the resistance of the circuit, magnetic  Transistor .
The variations in aresult of the transistor turning on and off, field TAG

current flow in the

cause the tag to generate its own varyin;
reader coll are sensed by 2402 ying

divice th I magnetic field. which interacts with the

ACAVICOI ML COVAITIIIS: readers magnetic field. In this technique, -

patterntoa digital signal. o4/ digital signal, corresponding
to the ones and zeros encoding

Highand lowlevelsof a

The reader’s integrated X et
SR cause changes in current flow from the reader o T

[ag identifier code’
circuitthen discerns the t01ts coil in the same pattern as the ones and the identifier number, trna gld '
transistor on and off. =

ETLE
tags \dontiflor.cads. zeros transmitted by the tag. %



a seconda fase: Wireless Sensor Networks

Building blocks of Wireless Sensor Networks (WSN)
A very low cost low power computer
Interfaced to one or more sensors
A Radio Link to the outside world
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| Military Mission
Intelligent Transportation Service

-
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Urgent Disaster M

\

WSNs Application
E-house Mo ;

Intelligent Hom ding Monitoring
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un abilitatore di nuovi servizi

o= Rec. ITU-T Y.2060 (06/2012)

“Internet of things (loT): A global
infrastructure for the information
society, enabling advanced
services by interconnecting
@ (physical and virtual) things based
@ @ on existing and evolving
@ @ interoperable information and
The

communication technologies”

Internet
o Things




Smart farming

BREEDING
DAatasase BACKBONE Significant
0 Expansive product by environment increases in data
testing makes on-farm points collected
ptions per year to
<orsil sconin Increase annual
rate genetic gain

YieLo MONITOR
G Advances in Yield
Monitoring to
(B deliver higher
custom application of e
supplemental late e
VARIABLE-RATE FERTILITY systems enabling nitrogen and WIECR, >
Variable rate N, P & K variable rate seeding & fungicides - ” <
“Apps” aligned with yield row spacing of multiple n ~
management zones hybrids in a field by > IFS .
C . S\{ c.’ >




Smart farming

SURVEY DRONES FLEET OF AGRIBOTS
Aerial drones survey the fields, A herd of specialised agribots tend
mapping weeds, yield and soil to crops, weeding, fertilising and

variation. This enables precise harvesting. Robots capable of

application of inputs, mapping microdot application of fertiliser
S I l I a a I I S l I I a r - spread of pernicious weed reduce fertiliser cost by 99.9%.
blackgrass could increasing

Wheat yields by 2-5%.

FARMING DATA b 5

The farm generates vast quantities Il l

of rich and varied data. This is stored
in the cloud. Data can be used as
digital evidence reducing time spent
pleting grant applications or
carrying out farm inspections saving
on average £5,500 per farm per year.

TEXTING COWS

Sensors attached to livestock »\,\"‘\‘\
allowing monitoring of animal "y
health and wellbeing. They can SMART IRA(TORS &
send texts to alert farmers when GPS controlled steerifigand. | [
a cow goes into labour or develops optimised route planning =

infection increasing herd survival
and increasing milk yields by 10%.

reduces soil erosion,
saving fuel costs by 10%.




loT in Agriculture

Farmer Experience %
" " - " Fertilizer S
l Resin Extraction I l Bio Diesel || Biomass Power | ’ Practi | E %n
[ER-]
) ; Cold Storage . N B
‘Farmer Commumty| | Social Network | | e | ‘ Dairy Service | 3
@
Big Data Analytics
Multi Culture Analysis
Citriculture Silviculture Arbariculture Monoculture
z
Vermiculture Olericulture Horticulture Floriculture Aquaculture %
1
Predictive Analysis &
) ) ) . Agro logistics 2
%-, Climatic Prediction Crop Yield Analysis Predictive Analytics
a.- Data Analysis Profit-Loss Crop Disease,
= Y Dissemination Pest, Weed Detection
=
a
> loT Cloud
% Live Stock Field Crop Cattle Pesticide
f;n,_ Management Plant Management Gaze Service Control
8 ‘ @
=) Messfage ng "“39‘? Vldeo Expert Service 2
3 Service Service Processing Surveillance ]
5 5
& 3
% -
3 Sensor . Crop Disease Equipment
3 Acquisition S}:‘;gf‘;:' Information Identification
4 Storage
| loT Middleware | Middleware Layer
- GSM/ )
Internet WiFi CDMA LTE ZigBee | Network Layer
( Sensors ) ( Actuators ) (Miemounvnlea (Nemm Equipmants) Physical Layer




I AG TECH: 100+ TECHNOLOGY COMPANIES CHANGING THE

PRECISION AGRICULTURE AND PREDICTIVE

ANALYTICS -
O sgrontst == §7 GAMAYA
% Observe '9

¥ FARM
FARM MANAGEMENT SOFTWARE
| ¥IFarmdok @AEGRO

NEXT GEN FARMS pro ElGranular i Acvworld Wagrivi -
O A | & Strider agrilyst
& H 1 AT ° ¥
9 BOWERY :A v\av;l.esca e | conservis eraratine e g e | cropMetrics Eadapt-N ‘3 FARMERS "
FarmLogs % Agriwebb (ONFARM - a——
bovconiok szf;Zilla' “iir MyAgData.com gq’ |
| AGRALOGICS Boospera aWhere? ecce Flurosat }
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?%0 loT Analytics - Quantifying the connected world

Applications Overall popularity (and selected examples) Scores
o v )
@ /6{ Smart Home m;”f;;at R 100% 61k 3.3k 430
=
@ o Wearables S m i 63% 33k 20k 320
@ N Smart City 34% 4k 05k 80
@ ‘f Smart grid 41k 0.1k 80
@ Industrial
Adj internet 10k 17k 30
@ @i Connected car 5k 12k 50
@ ﬁ Connected
Health 2k 0.5k 5
E Smart retail « 09k 1
@ Smart supply
. chain ok 0.2k 0
—
WM smart farming
—_ 1k 0.0k 1

1. Monthly worldwide Google searches for the application 2. Monthly Tweets containing the application name and #£/0T 3. Monthly LinkedIn Posts that include the
application name. All metrics valid for Q4/2014.
Sources: Google, Twitter, LinkedIn, loT Analytics




0%23 I0OT ANALYTICS Q3 /20 16 Insights that empower you to understand loT markets

loT Segment Global share of loT projects! Details

Americas Europe APAC Trend?

(DA connected industry [N - 20 [

@ it Smart Retail [ 4% N = 640 global, publicly

------------------------------------------------- announced loT projects

g@ Smart Supply Chain - 4% M Americas [l turope Il APAC MEA N/A

1. Based on 640+ publicly known enterprise loT projects.{Not including consumer loT projects e.g., Wearables, Smart Home) 2. Trend based on loT Analytics’s Q2/2016 loT Employment Statistics Tracker 3. Not including
Consumer Smart Home Solutions  Source: loT Analytics 2016 Global overview of 640 enterprise loT use cases (August 2016)




Mission critical applications

% .

?4 The 60% of water is needed
in irrigation, and 20-30% out
of this figure is wasted due to

evaporatton and over-watering.
e




Molti nuovi dati...

Temperature and Data Acquisition
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Soil Sensor

o—
Rain Sensor

o
Wind Speed Sensor

&

PMC

—1— —

Switch

Remote Control

Controller

Wireless Gateway

Others +GSM module

CER '
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I'emperature and
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o—f
Gas Sensors
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...troppi!
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PAST PRESEN
Confused Farmer
(Overwhelmed by data)
~2008
Machinery &
GPS Tracking
A
Z N 1980s
yEN -
GMO

Connected Ag
Weather Stations ,

-
H ‘ . UAV with
19 "M CENTURY Doppler Weather = .J} i Sensor Payload
Forecast X ; )
(ﬁ%‘) Plant Sensors (( )
”‘ S S (e.g. sap flow)
L AN
INCREMENTAL BENEFIT OVER NEW GROWTH POTENTIAL FOR FARMERS
PREVIOUS GENERATION

ETLE

FER



La necessita di estrarre conoscenza

More Important

Wisdom (Scenario Planning)

Knowledge

Information

01010100101010101010101010101
01010101010001010100101010101
01110101010101010101 Less Important




Obiettivo dell'attivita di Ricerca: Progettazione e sviluppo di un
componente modulare per la repulsioni di ungulati mediante ultrasuoni

Dispositivi ad ultrasuoni per

la repulsione di ungulati




Alcuni dati allarmanti dalla letteratura

Percentage crop damage by wildlife to different crops in Kerala (India) (Jayson, 1999).

Wild animal Crops Percentage crop damage
) Jayson, E.A., 1999. Studies on Crop Damage by Wild
Elephant Coconut, plantain, paddy 72 Animals in Kerala and Evaluation of Control Measures,
Gaur Mulberry, sandal 62 KFRI research report 169, May.
Sambar White sapota 17
Wild boar Tapioca, tubers, paddy 16
Crop damage caused by wild animals: Italy (Amici et al., 2012) and Nepal (Awathi and
Singh, 2015).
Animal causing the damage Crop damaged Percentage crop
-— oy
/Wﬂﬂ'Boar Cereals (maize, wheat, 46.48 =~ ~
Ve oats, Barley) N~
( Vineyards 13.71 \
Durum wheat 13.84
Hazelnuts 12.92 /
N ~ Grassland 11.62 e
~ — Sunflower 8.62 — -
-~ Chestnuts 326 =
— — I
Monkeys, Porcupine, Goral, Maize 38.90
Deer, Bear Potato 29.60
Millet 18.60
Wheat 6.70
Paddy 3.80
Pulses 0.23

Amici, A., Serrani F.. Rossi, C., Primi, R., "Increase in crop damage caused by wild boar (Sus scrofa L.): the “refuge effect™". Agro
Sustain. 2012 Dev. 32, 683-692

Awathi, B., Singh, N.B., 2015. "Status of human-wildlife conflict and assessment of crop damage by wild animals in Gaurishankar
conservation area”, Nepal. J. Inst. Sci. Technol. 20 (1), 107-111.



. Contromisure tradizionalmente adottate

* Azioni dirette
» Foraggiamento

 Azioni Indirette
» Repellenti chimici
» Sistemi Acusticli
» Recinzioni elettriche
» Recinzioni metalliche

limitata affidabilita, elevato impatto ambientale @
e



sgge> Innovazioni del dispositivo Natech
Q¢ pe
34% /'—T
T . NateCh))
Funzionalita di sensing —EE Y

Rivelazione di presenza di fauna selvatica in condizioni diurne e

notturne mediante I'impiego di sensori PIR (passive infrared)
Predisposizione per estensioni a tecniche di detection anche basate su microcamere o PIR piu

sofisticati

Funzionalita di azionamento (actuating)
Generazione di forme d'onda ad elevate intensita (120 dB ad 1 m)

totalmente riprogrammabili
Attivazione di telecamere per la ripresa delle condizioni operative e dell'efficacia del dispositivo

CINLLE



> Innovazioni
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Funzionalita di energy harvesting _\I_JLe_:_M

Alimentazione a batterie ricaricabili mediante pannello fotovoltalco (e
comungue possibile anche una alimentazione da rete)

Funzionalita di rete
Comunicazione PHY/MAC IEEE 802.15.4 e stack 6LowPAN

Telegestione del dispositivo (stato del livello della batteria ed attivita del

dispositivo). CoAP a livello applicativo.
Localizzazione (opzionale) mediante GPS tracker (antifurto - ricezione

GPS; ricetrasmissione GSM/GPRS)

Funzionalita di data storage
Acquisizione dei dati su TSDB basato su Hbase/Hadoop .
M

cnit




Innovazioni
VZaN
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Nate® 1)
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W SUpy
0 B
‘\ .‘..-_-.-;‘t—’ 1

Funzionalita di visualizzazione
La gestione dei dispositivi sara possibile tramite interfaccia web su PC,

Smartphone o Tablet
Funzionalita di ottimizzazione delle coperture

Natech offrira un servizio di ottimizzazione della copertura a partire
dalla morfologia dei territori e del livello di campo acustico desiderato

Funzionalita di cooperazione tra i diversi dispositivi
| dispositivi potranno agire in modo cooperativo al fine di aumentare

|'efficacia della loro azione

CINLLE




Modulo driver Up tg 40Vz
altoparlanti

Modulo %
y-controllore

m'\[ Modulo di J =

alimentazione

Espansioni:

Sensori di movimento
Modulo di comunicazione
Umts e gps

Altri sensori

Pannello
fotovoltaico
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FEDS PR22 (il
FBD2 FB23 (el
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ANTENNAZ

MPU Cortex ARM MO+

Flash 256 MBytes

SRAM 32 Kbytes

Integrated 2.4GHz RF transceiver
Integrated 128-bit AES crypto engine
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Il pannello fotovoltaico carica due batterie a ioni di litio da 3.6V 4.5A da 4500mAAh.

Il dispositivo puo essere alimentato anche da rete senza apportare ulteriori modifiche
al circuito (alimentatore esterno nel range da 17V a 34V).

Sotto 6.5V funziona ma non ricarica le batterie N\




Modulo driver altoparlanti

Il Circuito scelto per il pilotaggio degli
altoparlanti € alta tensione di boost (40

Vpp) per poter generare 120 dB ad
1m
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Lente di Fresnel impiegata per
ottenere una maggiore copertura
di sensing (coverage)

Sm _|
(161)

25m _|
(86)
(U
25m _|
(311)

5.0m
(ieft)

SIDE VIEW:

2im
(6.8f)
| . ]
Im — 220 — im 3

1
10.7m 18 3m 30.5m
(3f) (70) (10f) (35n) (601f) (100ft)

&
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Una delle possibili configurazioni del dispositivo modulare
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Una analogia con lo Smart lighting

“Smart Grid” Street Light

Wireless Dual Band e <0 + Photocell control
Mesh Transceiver . ? + 0-100% dimming

- -

-0

=@ s A
o / + On-demand light levels

Concealed Placement

Speaker (CPS)x
) <))> » Music

« Announcements
« Alerts

- @ * Image Sensor

« Proximity sensors
« Pedestrian counter
+ Homeland security

App Based
Wireless Control

RGBA Notification
(Indicator Light)

* Digital Street Sign
EVENT = / Digital Signage

+ Way finding
< PARKING .

« Traffic direction

« Alert notification

« Civic information

» Revenue generation
(via advertising)

* Controlled Receptacle

* Facade Lighting
(Color Changing)
* Push to talk system
\\' “Blue Button” emergency
call station
* Environmental Sensors
(CBRNE & Seismic)

* Water Detection

O

Available in a variety of
styles & light output

* Optional Features
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Web Services/EXI, SNMP, IPfix, | IEC 61968 C
1 DNS,NTP,' |  ANSI c1z191c12n | IEC msoIlec somI DNP I — Iuooaus

\  HTTPSICoAP / SSH,... IEC
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IEEE 80216 | [
@

Cellular WiMax

J
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&=: Soluzioni di networking: WSN Mesh IPv6

TSCH

End to end IPve Wireless
Mesh Networks

cnit



Sistema operativo

*6LOWPAN, IPv6, RPL, and UDP

*CoAP and CBOR

«Static and dynamic memory allocation

*High resolution and long-term timers

*Tools and utilities (System shell, SHA-256, Bloom filters, ...)

CINLLE
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Credits

Prof. Gianni Pavan (Univ. di Pavia)

CUBIT W

1 | |
750 125 1500
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Window Type  |Hanning v
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Display Height [255 =
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Validazione sul campo Natech))

Sperimentazione
Impiego di dispositivi fissi e portatili
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i Deployment line

(a) Weak barrier coverage




Prospettive future

 Capacita di discriminare specie diverse mediante dispositivi di sensing piu
sofisticati (PIR a matrice e microcamere per "'pattern recognition™)
« Espansione a sensori e attuatori da impiegarsi nell'ambito di soluzioni per

I'agricoltura di precisione con particolare riferimento alla cooperazione con
swarm di droni e quad

 Data mining rivolta allo studio della presenza di fauna selvatica nei diversi
territori

 Stima del percorso degli animali a partire dalla loro osservazione

 Abilitazione di nuovi servizi di interesse in ambito vitivinicolo ed agricolo
a partire da smart-objects eterogenei interconnessi

* Impiego di nuove soluzioni di networking LPWAN (Lora, Sigfox, ecc)
caratterizzate da una elevate copertura, bassissima bit rate e basso consumo

energetico /‘_\\
£




Top 5:
white wolf
white wolf
timber wolf
timber wolf
Arctic fox
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white wolf (2)
white wolf (3)
white wolf (4)
white wolf (5)




Deep Learning

Brain”-like: Feature Hierarchies

® o o @ Higherlevel visual
abstractions

eeee Primitive shape
detectors

Edge detectors
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Feature Hierarchies: Vision /
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Deep Learning
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Increasing Volume x Separating Signal
Variety of Velocity = from Noise
Things Throughput Provides Value

Copyright © 2016 Intel Corporation

Rmax Rpeak Power
Rank Site System Cores (TFlop/s) (TFlop/s) (kW)

Sunway TaihuLigh! 10,649,600 93,014.6 125,435.9 15371

2 3,120,000 33,862.7 54,902.4 17,808
3 Titan - Cray XK7 GHz, 560,640 17,590.0 27,112.5 8,209
National Laboratory Cray Gemini interconne:
United States Cray Inc.
4 DOE/NNSA/LLNL Sequoia 6C 1.60 1,572,864 17,173.2 20,132.7 7,890
United States
S 5  DOE/SC/LBNL 622336 140147 278807 3,939

United States

Cray Inc.




Knowledge extraction e visualizzazione

B8 SaveThePeaches .

Average Temperature

13.96 °C
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CAMERA #1

NO-GLOW LEDs

infrared flash up to 65 ft

60° CAMERA LENS

Capture HD videos and images
in day and night

MOTION SENSOR

110° angle ,65 ft. range

¥
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Wildlife Monitoring

- Citizen science

- Evaluating diversity, species, and
habitat health

Extracting patterns in activity and
behavior of animals

Monitoring change in land use

* Avoiding dangerous human/animal /88
encounters & overlap

+ Educational experiences

. |
* Multi-tier loT system

*

UNIVERSITY OF CALIFORNIA

SANTA BARBARA

« Move the code to the data (images) not vice versa
» Via Edge Clouds: robust, self-managing appliances, on-site
« Low latency, high-bandwidth direct connectivity to cameras
 Local image classification
« The need for training (large number of images needed)

defeats the purpose/benefit!

but not train!

/;-\ High Bandwidth,
! low latency network

‘

Limited resourcesf
= can classify

UCSB Edge Cloud

g

Model ‘?
Trainin

Low Bandwidth NetworK
Intermittent connectivity,
shared, costly, high latency

Public Cloud
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Minimising costs /
maxlmlslng production VEHICLE AND EQUIPMENT -. LIVESTOCK MANAGEMENT
eﬁci. Te a(k ng cation trackin
9
Viaintenanc
Promoting Thttehy
sustainability
Agriculture ’
Applications
Livestock welfare forloT
Economic viability
of farms FISH FARMING CROP MONITORING
Sustainability ; Ilh -\,r;
Emlronmental Disease detection and management
compliance ; e
Long
Power Range
Devices and 3-5 year battery life Approx 3km in urban areas,
Infrastructure 16km rural

v v




LORA and some of the many competitors

o
w
bl
w

Short Range

Communicating Devices

09 Q%

Bluetooth

46  CF)

35% SOM

v Well established
standards

v Good for:
+ Mobile devices
+ In-home
+ Shortrange

O Not good:

+ Battery life
* Longrange

Long Range w/ Battery
Internet of Objects

LoRa

55% SOM

v Emerging PHY
solutions

v Good for:
* Longrange
* Long battery
*+ Lowcost
* Positioning

Q Not good:
+ High data-rate

Source: http://wireless.electronicspecifier.com/iot-1/enabling-world-wide-mobility-for-the-iot

Long Range w/Power
Traditional M2M

3G H*
=nll 7AG

CSm:
10% SOM

v Well established
standards

v' Good for:
* Longrange
+ High data-rate
+ Coverage

O Not good:
+ Battery life
+ Cost




Comparison of Global Device Unit Growth and Global Mobile Data Traffic Growth J

Device Type | Growth in Devices, Growth in Mobile Data Traffic, 2015-2020 CAGR

2015-2020 CAGR

Smartphone 13.1% 94.3%
Tablet 22.6% 50.0%
PC 7.7% 23.2%

M2M Module | 38.5%

Source: Cisco VNI Mobile, 2016 Global Machine-to-Machine Growth and Migration from 2G to 3G and 4G

3.5
3.0
2.5
Billions
By 2020, world’s projected of M2am 20

Connections 1.5

population - 7.8 billion, i
number of MTC devices - 11.6 billion, 0.5
that results in 1.5 mobile devices per capita. 0.0

o .

38% CAGR 2015-2020

W2G W3G ®™4G "LPWA 318B

248

138

0.6 B 098B

2015 2016 2017 2018 2019 2020 m

In 2015, 4G accounts for 10% and LPWA accounts for 4% of global mobile M2M connections 6,11 c




$IEEE

Advancing Technology
for Humanity

oT Vertical & Topical Summit for Agriculture - Tuscany

8-9, 2018 | Borgo San Luigi |
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