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Téma — tartalom:

> Sigfox eredete

» Piaci becslések. Elorejelzések. Eredmények. Szamok...
» loT — jelentés, fogalom

» loT — iparagak, mire valo?

» Omnicell — hdlozat és modell

» Radios paraméterek

» Eszkozok — példak, érdekességek

» Megolddsok, felhasznaldsok
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Behaldzva... - mar a spajzban vannak...

7 Mrd haldzatba kapcsolt eszk6z van jelenleg — ami becslések szerint 2020-ra 10 Mrd, és 2025-re pedig

21,5 Mrd lesz...
(https://techjury.net/blog/how-many-iot-devices-are-there/ - loT Analytics...)

* |oT ipar értéke — becslések szerint 2022-re eléri a $1.2T wlagwszonylatban 2018-ban a novekedes

$151B volt
(https://www.idc.com/getdoc.jsp?containerld=prUS43994118 , https://w
roundup-of-internet-of-things-forecasts-and-market-estimates/#31e40ca7

Total number of active device connections worldwide

Kumbier af globz| actve Connections (installed base) in Be

* Digitalis atalakulas mértéke és jelentosége egyre er6seb / 5
* Versenyben résztvevSk ardnya, Digitélisan is képzettek | s fo T
* Gépek fenntartasa, karbantartasa, Termelési folyamatok o, ome ;'l'/f‘; r ,
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https://techjury.net/blog/how-many-iot-devices-are-there/
https://www.idc.com/getdoc.jsp?containerId=prUS43994118
https://www.forbes.com/sites/louiscolumbus/2018/12/13/2018-roundup-of-internet-of-things-forecasts-and-market-estimates/#31e40ca77d83

Behalozva — 2020. januar...

Today present in 70 countries and regions ' sigfFox Currently covering +1 Billion people

1.1

billion people
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January 2020

Currently spanning +5 million km?

15.4M - i
Connected . m i i 2019
Devices g ol . 5.3M km?

- g ' i 2018
24.6M . ' ” =3 3.6M kl‘ﬂz
Messages sent - \% - ‘- nf'
per day e . g - 2017
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loT — életre kelti a dolgokat

* Az loT alapja:

Analdg valdsagot érzékellink, mérunk
az eszkozok nagy mennyiségl informaciot tovabbitanak,
kontextus alapon értelmezhetbek,

vezérelhetoek is...

* |0oT rendszer részei:

* Haldzatba kapcsolt adatok — kommunikacio,
» Kozponti alkalmazasok, megjelenités,

Erzékel8k, jeladdk,

\\ )
ey omnicell

1945

» Adatok alapjan a technoldgia folyamatok vezérlése

[ Y sigfox

operator

... ezdltal jutunk el az internet kovetkezo forradalmi allomasahoz

1980 2000 2015

Cloud & Services



loT — Uj lehet8ségeket és Uzleti

loT — EI6nyOk és uzleti modelleket tesz lehetSvé
IEhEt6SégEk Uzleti értéklanc
loT — hatassal van az gazdasagi, E

loT - noveli a gazdasagossagot,

f e , , termelési igymenetre
pénziigyi hatékonysagot

e . , Folyamat optimalizalas
Koltség csokkentés
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e U MHMUIIWI ’l od

['ﬂgfox ] “‘“‘:‘0’ omnicell

operator




loT — 4 alapfunkcio

Eroforras

figyelés

Rendszeres és Pozicio Riasztas, jelzés, Vezérelhetd
id8szakos mérések meghatarozas allapot-figyelés, kapcsolok, -zarak,
kapcsolok... parameéter-beallitasok
['cs)ipgef%xtor] é:::.:.:.‘. omnicell
S




loT — Megoldasok, felhasznalasi teriletek

Szallitmanyozas és tarolas mindségi felligyelete
Mozgo targyak kdvetése (SLA, paratartalom, h6mérséklet, razkddas,...stb.)
Targyask, j0szagok helymeghatarozasa, elveszett tételek nyomkovetése

Tavoli helyszinek, felligyeleti folyamatainak

Felligyeleti biztonsa
gy 8 biztonsagi szolgaltatasok monitorozasa

Megel6z6 karbantartas — allapotjelzések monitorozasa
Magasabb tzemiddé Karbantartasi folyamatok optimalizalasa

Automatikus tartalék-készlet figyelés

Hozz ki tobbet az eszk6zokbbl,

Er6forras hatékonysag
er6forrasokbdl és az emberekbdl

Tavoli helyszinek felligyelete — bérelt helyek,

Tavoli menedzsment

tarolék, gépek, alkalmazottak

['operator 386
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Te ru Iete k Retail Tracking Supermarket Trolleys,

Monitoring of Fridges & Vending Machines,
Customer Satisfaction Buttons, ...

Agriculture & Fishing

Livestock Management, Transport & Logistics
Smart Irrigation, Rain Monitoring, [ Tracking Goods in Containers / Pallets / Parcels,
Equipment monitoring, ... w Cold Chain Monitoring,

Tracking Vehicles / Train / Wagons, ...

Industry

Industrial Logistics,
Monitoring of Produced
Equipments, ...

Consumer & Security
Home Alarms,

Track & Recover Car, Pet, etc
Elderly Monitoring (fall & alert button)
Swimming Pool Water Monitoring, ...

Utilities & Energy
Water Metering,

Tank Level & Pump Monitoring,
Solar & Wind Farms, ...

Smart Building

Energy & Water Consumption Management,
Attendance Monitoring of Cleaning & Security
Teams, Smoke Detection, ...

Bank & Insurance Public Sector
Qar & Bikes Tracking & Recovery, Waste Collection Management, Road Signs,
Y sigfox Smart Driver & Healthcare Air Quality Monitoring, Smart Parking,
operator Insurance, Urban Green Space Management, ...
Water Leak Detection, ...
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v sigfox

Rendkivul kis fogyasztas
Alacsony koltség
Egyszeri és biztonsagos kommunikacio

Kiegészitd megoldasok, Globalis gyartok



Y sigfox

* SIGFOX sajat fejlesztés(i radigs-protokol
e

e SIGFOX ne/mkes’fit chip-set -eket
P

SIGFOX globalis halézat
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* SIGFOX nem egy kész megoldast jelent
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loT — rendszer...

Eszkoz adatok  RAdids protokol a Globadalis
nyilvanos halézat
spekirumot
haszndlja

'il

0..12 byte adat 0..140 Uzenet

érzékeldre naponta - Tobb, mint 1Tmillié
optimalizalt eszk6zonkeént Uzenet - bazis
méretben allomdsonként

[
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Nagy kapacitds:

SIGFOX Big Data
felho platform

—

-

—F

Azonositas, Adat-tarolds
jogosultsag- Intelligens
kezelés értékelés

Ugyfél /
felhasznalo
Sajat IT-halézat

=

Testreszabott
alkalmazdsok
sajat ugyfél-
igényekre, Uzleti
folyamatokra

2
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ERTEK - lanc...

2 - S -

Receives and transmits data

Semi &
modules
Programmed to Provides Attach to the
detect, track, and electronic “thing” being
sense components monitored

Trxas

D EBVElekironik

INSTRUMENTS

OleumTech’
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operator

Analyzes and
visualizes data

ThingWerx

ORACLE

dWws

OO LOSANT

Connects all the pieces to Takes action based on
provide a full-stack

data received from

solution objects
ALIZENT  etholist

infD||.|N|-c
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water iy lite®
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@) BOSCH
-t Invented for life

pwc
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http://carboncontrolsltd.com/products/oleumtech
http://www.focusst.org/forum/misc.php?do=showattachments&t=32656
https://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiStNf79vLXAhVJIewKHehlBrAQjRwIBw&url=https://www.avnet.com/wps/portal/emea/company/about-avnet/about-avnet-emea/&psig=AOvVaw2oHnu912p3iGf9jZEThaSa&ust=1512565293241114
https://www.arrow.com/
https://www.aubi-plus.de/unternehmen/ebv/
https://www.digikey.com/
https://www.greatech.de/
http://www.sdl.com/customers/rs-components.html
https://fxdailyreport.com/semiconductor-stock-watch-nxp-semiconductors-nv-nasdaq-nxpi/
https://www.indeed.com/cmp/Texas-Instruments,-Inc
http://www.hitssolutions.com/clients/schneider/
https://fr.wikipedia.org/wiki/Veolia
http://www.dhl-apprenticeship.com/
http://www.businesswire.com/news/home/20140616005388/en/ThingWorx-Delivers-Advanced-Software-Platform-Global-Distributed
http://logos.wikia.com/wiki/File:SAP-Logo.png
http://earthlingcloud.com/secure-azure
https://aws.amazon.com/
https://www.owler.com/iaApp/100980/oracle-company-profile
https://www.argon-digitalsolutions.com/
http://www.bosch-career.com/en/uk/home_uk/home.html
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.::43'. SIMPLE & HIGH NETWORK CAPACITY

e ®* toscale to the billions of objects to come

Aloha mechanism: if you have data to send, just send it!!
No connection - No pairing - No signalling

3D-UNB radio interface protocol

A + x; + @ — Massive capacity &
UNB

Frequency & Time Spatial High Quality of Service

diversity diversity

i) b
OO0 :
. omnicell
' sigFox ’;\.0.0...0'0';
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ULTRA NARROW BAND

Currently spreads on 2x192KHz part of the spectrum
High spectrum efficiency 1bit/s = 1Hz of bandwidth

Each message is “100Hz wide

UPLINK WINDOW DOWNLINK WINDOW RC1: Europe, MEA : 868

MHz
RC2: North America,
t (MHz) Brazil : 902 MHz
< ey e BURRELEE ; na RC3: Japan, Korea : 920
868.034 100Hz  ggg 206 869.429 869.621 MHz LBT
< > P B RC4: South America: 920
192 KHz wide 192 KHz wide MHz
SEB

OO0 :

. . n |

Y sigfox Wea et o
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HIGH RESILIENCE TO INTERFERERS

to operate reliably in the shared band

Anti-jamming capabilities due to UNB intrinsic ruggedness coupled with spatial diversity of the base stations (+20dB)

Jamming signal

\

Interference
impact

8 dB needed for
the signal to be
received

For the same technical reasons as above, UNB is extremely robust in an environment with other spread spectrum signals.
However, Spread spectrum networks are affected by UNB signals. Ultra Narrow Band is therefore the best choice to

operate on the shared spectrum.
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> RANDOM ACCESS

» Time & Frequency Diversities

Unsynchronized transmission between the network and the device

The device transfers a small amount of energy on a random frequency with no protocol overhead

(frequency hopping)

SIGFOX Base stations permanently listen to the spectrum and interpret received UNB signals

The same frame is sent 3 times enabling time and frequency diversity

Uplink message

Frequency
y 3 tl
2.08s (ETSI)/346ms (FCC)
for 12B payload
< » t3
Framel @F1
b Frame3 @F3
Frame2 @F2
> Time
wimﬁ
*SIgfox u\.:.....o'g omnicell
operator ‘~‘.m-.




COOPERATIVE RECEPTION

Spatial Diversity
The radio planning is done in a way that in average a message is received by 3 different Base
stations

The spatial diversity increases the chances of receiving the message without errors on one of the
nearby base stations
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HIGH ENERGY EFFICIENCY

@ ® 2
o« @
® e ® fooffermaximum autonomy to remote objects

Current
Designed to maximize energy efficiency Communication state
+—>

Idle state ~6 sec

A
4

No Pairing 30 mA 99.x% of the time

15 to 45 mA during a few seconds, depending %
on the chip and the size of the payload %
Idle consumption: negligible %

6 nA

Fits well with Energy Harvesting

A prototype using solar First commercial solar

' sigfox energy to generate Sigfox tracker Digitraq PV from
operator messages HidnSeek




@ LONG RANGE & INDOOR

to quickly offer nationwide coverage at minimum cost

 Usual situations”
Very dense urban: 1-5 km
Urban : 2-10 km
Rural : up to 100km

e Clean environment
>300 km (record at 1282km)

Lower data rate = longer range
Great link budget

Good indoor coverage due to the use of Sub-GHz band

*. depends on topography, installation site & radio environment



SMALL MESSAGES

to answer the cost & autonomy constraints of remote objects

UPLINK
12-Byte payload

- Sensor data

- Event status

- GPSfix

- Application data

sigfox
operator

|

1 % duty cycle for Objects
Up to 6 messages/hour (on average)

Payload size examples
6 bytes: GPS coordinates
2 bytes: temperature reporting
1 byte: speed reporting
1 byte: object state reporting

0 0O C 0 O

0 byte: heartbeat (demonstrate
when an object is alive)

DOWNLINK
8-Byte payload

Action / actuator trigger
Device management
Application parameter setting

10 % duty cycle for Base Stations
4 guaranteed downlink msg/day

b "
»‘c‘c‘.‘”’.ﬁ omnicell
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BI-DIRECTIONAL

for critical cases requiring ACK or device management

Communication is instigated by the device
Static downlink message size of 8 bytes

Agreed randomly selected frequency of downlink

yall
(L) (209 (+455)
T |

ﬂ
X RX frame
|1||2||3| | RX window
aPpz: s :
:2.08s max : :
- - - > :

: : 20s time 3 -
: - 25s max 2
:<6s max:

F S ﬂ _‘#‘mw ﬂ keepout delay for neéxt sequence start
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SIGFOX IS A FLAT & SIMPLE INFRASTRUCTURE

to roll out nationwide easily & fast

~ N

=

\N a8

an

NOC (SO)

':% @ GNOC (Corp)

B Y L Public
G ¥ ® @ ! Internet

®
é @ A o a

SIGFOX SUPORT SYSTEMS

operator
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Callbacks & API
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CustomerIT
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TYPICAL INSTALL SITE

3 main items and go !

Antenna
L M ' Primary connectivity
e = LNA xDSL, Satelite
{ Secondary connectivity
i P
|
r
Coax & Waveguide
Feeder Infrastructure f‘ Building Infrastructure
/ | /
"/ |
|
“‘," J /"
/ /‘
/ ~ ‘
B )
./'“
B

Site Real Estate /

Electrical Lines
Infrastructure

7
~



tegration enablers for partners

(SIGFOX Cloud\ Callbacks (PUSH) / Partners ™\
l * Operators

. Customers
o‘ API (PULL) * Makers

* Paa$S
B ——y

Application Programming Interface
[ thousands callbacks J consist of endpoints (/user, /device...)
with request-response message system.

Callbacks consist of notification
messages pushed to Partner from
SIGFOX Cloud.

16 endpoints & 88
operations supported

X

[ Millions callbacks / month } Thousands active APl users

”
\

Callback is the medium to deliver device's
payload

~
o

APl operations mirror Sigfox Back-end
features for technical integrations Billions requests/month

) ‘ :
omnicell
Y sigfox n\“.“’
operator wsess




Google Cloud Platform Integration £ Google Cloud

Sigfox Radio Sigfox Cloud ) Google Cloud Platform

N O BN

Devices Sigfox-GCP Integration Use case specific backend i
example '

O Cloud Function Cloud Cloud Cloud )
—_— —— —_ —— )
callback_data Pub/Sub Funchons Biglable r

Cloud Function Stackdriver
— - e E—
callback_service Logging

[} [} ]
— 1 ' ]
1 [ ]
' ) '
3 Cloud Dotastore ! | Cloud Blo0umy y
m ! Configuration ' 2 Dataflow > -
1 ' - - '
L} ]
Siglox ¢ r ot Cloud '
] | - ]
‘ t o '
' | '
{ : | '
i L |
"B
1
] '
FO
o
il
| '
i '
] '
|t
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THE RIGHT LEVEL OF SECURITY

at every step of the message’s journey







Landscape of the main location technologies for
asset tracking

= Each technology has
specific strengths and
weaknesses

= Strong needs for both

indoor & outdoor location

not addressed by the most
common solutions :

GPS not available indoor
RTLS not available
outdoor

GSM too expensive &
consumes battery (not
shown in the benchmark)

LOW TOTAL COST OF
OWNERSHIP

GPS

+ Qutdoor accuracy & TCO
LIMITED INDOOR RANGE

Outdoor & indoor accuracy
TCO & battery consumption

V9

OUTDOOR
ACCURACY

OQ

INDOOR
ACCURACY

RTLS (RFID, UWB, BLE)
+ Indoor accuracy

TCO
LIMITED OUTDOOR RANGE

LPWAN geolocation

(Sigfox, LoRaWan)
+ TCO & battery consumption
Indoor & outdoor accuracy

BATTERY LIFE



The location enabler for massive 10T

CRITERA
TECHNOLOGIES | Precision TCO conBs?Jtertlion Coverage Success rate* Olztjd:(;)rr/ | Availability
y sigfox @ ﬂ @ Global W +++/+ v
@- @@ $$ E. Global W 4+ v
Under

Bubbl
b;‘-l 'esigfox @@@ $$ 'S I;l?;:sl; W Tt
%" ©6d P Shoo W e

GPs

*Under Sigfox coverage.

**Can be completed with a cloud-based solution to improve drastically the battery life of the device.

development

v



Photosynthetic active radiation

Relative humidity

loT — Masoknal hogyan , :
ﬁkadatt? hpa  Barometric pressure

w/m2 Total solar radiation

EVVOS




ELEKROMOS SZEKRENYEK VEDELME

Kihivas
Napjainkban Franciaorszagban is, értékes termékek a fekete piacon az elektromos
szekrények. A csald ingatlanvallalatok olcséban jutnak elektromos szekrényekhez ennek

koszonhet6en.

Megoldas

Az szekrény gyorsulasmérével keril felszerelésre, ami érzékeli a
mozgast és a beépitett GPS-jeladd segitségével tudjak kdvetni az
elopott szekrényeket. A szekrények kdvetése lehetGséget ad
lebuktatni az ingatlanvallalatokat

El6ny

Manapsag az ingatlanvallalatok hatalmas veszteséggel
szembeslilnek, mivel atadas el6tt néhany nappal ellopjak a
szekrényeket, ezért csuszik a kivitelezés és kotbért fizetnek.
Gyakran mds szerkezeti elem is rongdlodik (pl. falbontas)

Az eszkoz ara €50 a tobb ezer eurds indirekt veszteséggel szemben

}
L1 legrand

e ;
'sigfox OO omnicell
operator Q&.‘“.‘&'




ViZSZIVARGAS ERZEKELES

Kihivas
Erzékelni a vizszivargast, mielStt az jelentSsebb karokat okoz, és értesiteni a szakembert.

Megoldas

Leakbot forradalmi algoritmust hasznal Thermic-Flo-ra a
vizszivargas kimutatasara. Ha egy hibat észlel, riasztast kiild a
tulajdonos telefonjara.

Méret: 76x33x58mm
Suly 107g

2xAA elem

12 hénap garancia

lml
LEAKEOT

smart water leak detector

El6ny

A végfelhasznald nyugalma
Gyors szivargasérzékelés
Azonnali otthoni segitségnyujtas
24/7 feligyelet

& HomeServe

OO N .
Y sigfox eessl omnicell
operator \‘.‘.‘.‘.‘.‘t'
\.a 3./




PARKING-MANAGEMENT

Kihivas
A varosi parkoldhelyek optimalizalasa

Megoldas
A Fastprk intelligens parkoldkezeld rendszer, amely lehetévé teszi a
varosok és az lizemeltet6k szamara, hogy hatékonyabban kezeljék
a parkoldsi er6forrasokat, és a parkoldk szamara tovabbi bevételt
teremtsenek. A Fastprk a kék és zold terekben, valamint a
berakodas, a taxik és a mozgaskorlatozottak szamarakijeldlt
tertletekrdl is informaciét ad.

El6ny

Javitja a parkoldpolitikakat

A forgalmi informaciok valds id6ben torténé beszerzése
Informaciodt szolgaltat a vezet6knek

Nagyobb ellen6rzést gyakorolhat a kiilonleges engedélyezési
tertleteken

Er6forrdsok megtakaritasa a gyors végrehajtas

Csokkenti a koltségeket az egyszer(l karbantartas

Tovabbi bevételeket general

Csokkenti a CO2-kibocsatast

smartcity
barcelona

P

.:.:.:E:q omnicell

' sigfox
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HULLADEK-GAZDALKODAS
/CSOMAGOLO PAPIR

Kihivas
A hulladékgydjtés hatékony kezelése

Megoldas
A Sayme Sensdumpster egy komplett megoldas, amely optimalizalja a varosi,
vidéki és ipari terlileteken a hulladékgydjtés lizemeltetési és karbantartasi

koltségeit, koszonhetéen annak, hogy képes barmilyen anyagot nyomon
kdvetni és alkalmazkodni barmilyen hulladéklerakdhoz.

El6ny

A gyl(jtési utvonalak optimalizaldsa

Csak a szlikséges szemetest gylijtik 0ssze

Jelent6s gazdasagi megtakaritasok érhetbek igy el
Javitja a szolgalatas mindségét

Csokkenti az 6kologiai labnyomot

Gyors reagalas szemetes t(iz vagy atfordulas esetén

aanlander ,,::‘3’

smartcity

\
WYY sigfox S omnicell
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VAROSI ZOLDTERULET GAZDALKODAS

Kihivas

A nyilvanos zoldteriletek kezelésének optimalizalasa

Megoldas

A HummBox Soil by GreenCityzen figyeli a talaj nedvességét, a
talaj h6meérsékletét, a kiltéri h6mérsékletet és a csapadékot.
Megtanulja, mennyi viz adhato a novényeknek.

I L4

>

MAIRIE DE PARIS

R

El6ny

Akar 46% utmegtakaritas

A novényi halanddsag (vizfesziiltség) csokkentése 15%
A vizfogyasztas csokkentése 20%

operator

e




Smart gas metering ;

Challenge
Give consumers better insight in gas consumption and create loyalty. ook b o U
: : ) ()
Benefits Lo
Solution £ 9883&1 Wi
Codea retrofit meter 3y Consumer gains insight into s
Hardware partner Codea has consumption
developed a retrofit meter for % Massive market response
Elster gas meters. Sending 4 . .
messages per day the battery will w C.or'npetltors. already requesting At ket
similar solution (shtetnont o)

last 6 years.

The data is collected by Innogy % Build loyalty and intimacy with

and presented to the use via a customer
smartphone app.

There is no billing done with the
collected data.

iNNogy



Smart mete ring = City of Antwerp, IWVA and Agso

Knokke
Challenge

Remotely monitor water consumption

Solution

Kamstrup Multical 21and
HydrokoKonnect Valves

Service button : The valve can be
closed from a distance but can
only be opened via the service
button, after the open command
has been given from the central
server.

the valve has the unique
characteristic to allow a
predetermined amount of liters per
hour to pass.

Contains already some alarms :
Leak, Burst, Dry, Fraud, Reverse
flow.

| .

CNGIC

by people for pecphk”

-2, water-link

Benefits

¢ 16 years autonomy with 1 reading

per day & 1 open/close operation
per month

¥ Remote valve control

3¢ Flow reduction possibility
3 Plug & play

% Fraud resistant

5 IP 68 rating

Cloud solution pluggable to existing
ERP systems

3¢ Central data capturing

kamstrup
I hydro-
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