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APPLICATIONS DE
TELEMETRIE
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Codt de I'abonnement e
errs  Couverture non garantig ===
Forte consommation

-Température 10-15kms
-Humidité du sol ZIN\
-pH S

-concentration

Range O: 300m
(I=Indoor, O=Outdoor) ol N/A I- 30m
Tx current
consumption

Standby current 2.3mA 3.5mA NC



[ <]
020

Energie

/7 SIGFOX

“gpe %oz.ls.s

802.15.4 Bluetooth 802.15.3a

802.15.1 802.15.36_
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Faible debit  pata Rate (Mbps)




. HopeRF
'\\ RFM92W/95W inAir9/9B LoRa1276

Libelium LoRa Modtronix NiceRF

d Les radio LoRa sont de type longue-portée et
faible consommation

d Elles permettent de créer et déployer des
reseaux simplement, sans passer par des
opérateurs

d Ces modules sont parfait pour intégrer une

communication a faible coUt & des petits objets ¢



MATURATION DU MARCHE
|IOT... =




MATURATION DU MARCHE-
IoT...

/ ... mais pas forcement
adaptee a tous les besoins

Produits chers
Tres integres
Tres spécialises
Difficile a adapter
Difficile a mettre a jour




OBJECTIF: DEPLOYER L'IOT A
FAIBLE COUT POUR TOUS!

?
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d WAZIUP est un projet européen (2016-2019)
5 partenaires européens et 7 partenaires Africain

[ Propose des solutions open-source pour
déployer 'loT a bas-coUt dans les pays en voie
de développement ef les zones rurales

“NAZILT)

; with LESS
d Un accent particulier est mis sur Ies ClpphCCITIOﬂS
du domaine agricoles
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DES PLATE-FORMES
MATERIELLES A BAS-COUT...
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http://www.postscapes.com/internet-of-
things-hardware/

se0ecccey

http://blog.atmel.com/2015/12/16/rewind-
50-of-the-best-boards-from-2015/

http://blog.atmel.com/2015/04/09/25-dev-
boards-to-help-you-get-started-on-your-
next-iot-project/
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" Adafruit Feather Tinyduino

Sparkfun ESP32 i T L
Thing Tessel 11



... POUR LE "DO-IT-
YOURSELF!"
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d Do-it-Yourself = "A faire soi-méme"

d Mais sous-entend aussi logiciel libre, meilleure
reactivité et plus grande flexibilité

Impression3DeArduinoePieloT

E Projets DIY ml | S

Arduino
(10T ~  Arduino | ESPE264 | ESPI2 ©  Raspberry Pi|Orange Pl ©  Impression 30  Projets  Dons Plans ©  Forums
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MODELES PRETS A

L'EMPLOI (HAZIUD)

-concentration

Capteur
physique

Gestion du

capteur
phy3|que

-VERY-
IMPORTANT!

Encryptlon Transmission
des radio longue
données distance

Capteur
physique

* VERY -

DMPORTANT]
Gestion de
I'activite,
énergie

Gestion du
capteur
logique
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HopeRF

Moins de
10€ / noeud

=
i
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Commande en 1-click




FAIBLE CONSOMMATION
POUR GRANDE AUTONOMIE

HORMSPI202 0

2500mAh

ﬁ aé"m ﬁ'

Peut fonctionner plus d'un an
sur la base 1 mesure/10min
Plusieurs années avec 1
mesure/heure

Réveil toutes les
10min, mesure et
envoie a la
passerelle/gateway

Field 2 Chart /%

10 (window)

SUA en velille,
environ 40mA en
activité
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DE NOMBREUX EXEMPLES POUR
APPRENDRE ET ADAPTER

COOOTT ¢

3
IR P

ARERRRRRRLRERLAR AL LALRER LR LRy

CongducPham / LowCostLoRaGw @Unwatch &0  wUmstar 26 YFork 120
<> Code Issues 98 Pull requests 2 Projects 0 Wik insights Settings
franch: master +  LowCostLoRaGw / Arduino / Creato new fle  Upload fles  Find file  History
Congduc Pham update README files, fix MDS gigest competation of gw id, always use - Latest commMit sbadedz 2 days 300
| Arduino LoRa GPS update READMI 19 days ago
= Arduino_LoRa_Gateway update gateway related fies and some sketch 4 months ago
| Arduino_LoRa Gateway 1.4 mprove management of transmssion powers, add channels n 863-8065 a year ajo
i Arduing_LoRa_Genenc_Sensor Upaate Arduing axampies A Month #90
& Arduino_LoRa_imeractiveDevice update Arduino exampies a month ago
| Arduino LoRa _Ping Pong UOGMe Arduing exampies » MONth 890
B Arduino_LoRa_Simple_BeaconCol.. update Arduino exampie 23 days ago
B Arduing LoRa Simple SoiMum UpEae Arduing exsrpies 8 Month 890
B Arguino_LoRa_Smmple_temp update Arduing examples a month a0
B Arduino_LoRa_SoilMum update Arduino exarmples » month ago
B Arduino_LoRa_temp update Arduing examples A month 30
B Arduino_LoRa_ucamil update image support 3 months ago
| Sbeanes update README fles, fix MDS digest computation of gw id, slways use 2 days #o
NEADME md update README 19 days ago
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Congduc Pham, httpz//cpham.perso.univ-pau.fr
http://www.waziup.eu

LOwW-COST LORA IOT DEVICE:

A STEP-BY-STEP TUTORIAL The generic hardware platform
The Arduino Pro Mini

The Arduino Pro Mini is a compact form factor Arduino board based on the ATmega328P microcontroller
Use the 3.3v and 8MHz version of the Arduino Pro Mini for lower power consumption

NAZIUTY)

" L] .

PROF. CONGDUC PHAM n"s IVERSITE You can get the original board designed by Sparkfun or get one of Depending on how many sensors you want
HTTP://WWW.UNIV-PAU.FR/-CPHAM  mEs| DE PAU ET DES the various clones available mainly from Chinese manufacturer. The to connect, the number of ground (GND)

UNIVERSITE DE PAU, FRANCE " last solution is very cost-effective as the Pro Mini board can be pins may be limited. You can extend a GND

pin with a header pin where all pins are

purchased for a bit more than 1€ a piece.
soldered together.

The LoRa radio module

There are various LoRa radio modules that are all based on the Semtech SX1272/1276 chips family

@
—

LoRa

Fully tested LoRa LoRai276

radio modules HopeRF RFM92W/95W Libelium LoRa Modtronix inAir4/9/9B NiceRF LoRa1276

Most of SPI-based LoRa radio modules are supported. We recommend the
Modtronix inAir model if you don't have delicate soldering experience as this
module can come with header pins ready to be connected with Dupont wires.

The RFM95W can be found assembled (Adafruit) or an adapter can be
purchased (from Ideetron for instance)

Connect the corresponding SPI pins of the radio
module to the SPI pins on the Pro Mini board. MOSI
(blue) is pin 11, MISO (green) is pin 12, CS (white) is
pin 10 and CLK (orange) is pin 13 (right picture).
Then connect also the VCC (red) and the GND (black)
of the radio module to the VCC and the GND of the
board (right picture). The VCC of the Pro Mini board
gets 3.3v from the on-board voltage regulator.




A Plateforme générique offrant faible coUt, faible
consommation, longue portée, grande fiabilité

d Transfert de technologie vers les communautés
d'uftilisateurs, FablLab, startups,...

___________________________________________________________

A@uino Pro Mini @3.3V T‘Tﬁiﬁ" |
Gestion di . S R \Tiljestion de i
, capteur @) o P l'activité, [
A physique N Y énergie

Transmission -%{ Gestiondu
radio longue capteur ;
distance logique ;
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Kuma Farm
Complex

Farmerline
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Physical
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sensor
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cycle, low
power

Logical sensor
management
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DEPLOIEMENT POUR LE PROJET
WATERSENSE AVEC NESTLE
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DEPLOIEMENT POUR LE PROJET
WATERSENSE AVEC NESTLE
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WAZIUP Dasrboard

' 8 WAZID. W0

Historical Data
Period View

< SM1 (20cm)
< SM2 (40cm)

R et

bty July iy July

Code licensed under Apache 2 © 2016 Wazup o
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COLLIER POUR LA
SURVEILLANCE DU BETAZ

Le vol de bétail est un probleme tragique dans
les pays en voie de développement

Un collier permet de détecter trés rapidement si
le bétail s'éloigne (vol?) afin de réagir

Bien sar, couper le collier ou le débrancher

signifie une alerte
26



INTEGRATION FACILE,
ADAPTATION ET EVOLUTIONS

H ORS00

Afimilk collar courtesy of I. Andonovic
from University of Strathclyde




PASSERELLE LORA A
BAS-COUT

We can use all model of Raspberry. The most important usefull
feature is the Ethernet interface for easy Internet connection.
Then WiFi and Bluetooth can be added with USB dongles.
RPI3 provides built-in Ethernet, WiFi and Bluetooth!
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Get the ready-to-use SD card image

http://cpham.perso.univ-pau.fr’lLORA/WAZIUP/raspberrypi-jessie-WAZIUP-demo.dmg.zip



ANTENNE A FAIRE SOI-
MEME

ad Une antenna "ground plane" peut étre réalisée avec 5

elements /4 d'onde. 4 d'onde en 868MHz est 8.2cm.
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Firebaée
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() Grove

Et bien plus: HTTP, FTP, MQTT, ... 37



TRAVAILLER SANS
INTERNET !

e

— Pas d'abonnement e

LoRa Déploiement ad-hoc

- Faible consommation
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Access to the data from MongoDB

axpoct Sata 10 Gy
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Daspley caats ORSSE TC DEF
Display sources: & node_3 8 node 6 p node 10

Zoomio: Wholeperiod  Lastmonth  Current month  Last seven days
Corrent day

1 Bluetoot

7000 DATA: (1

(w"
8:53.04.317000 DATA ("
0500 997000 DATA: (w”
1724 452000 DATA: (W

4127 437000 DATA (W

1:52-53 334000 DATA: (1w
20432 437000 DATA: (W

12:16:56. 116000 DATA: (Tw"

Retrieve data in a

Display data e

') Biuetooth_raspi I Bluet
NOOES PREFERENCES
reated and saved in the
s o o ot
1 =

chack 10 tetrieve s data

8

check to retrieve s data

DATES PREFERENCES

Pick a begin date

Retrieve data since 09052

Pick an end date

Retrieve data ustil 17-05-2016

Retrieve datain a

Oisplay data csy file
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TUTORIELS &
DOCUMENTATIONS Pz

https://github.com/CongducPham/tutorials
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TUTORIAL ON HARDWARE & BUILDING AN |IOT DEVICE FOR
| SOFTWARE FOR LOW-COST LONG- )
RANGE IOT LOow-COST LORA IOT DEVICE: OUTDOOR USAGE:

A STEP-BY-STEP TUTORIAL A STEP-BY-STEP TUTORIAL

(WRZIUCY

; (NAZIUSY) (NAZILUCY)

W Pror. Coneouc PHAM lJf‘ |||||||| ~

| =/ mmerconseueenan L] e = pror. concous a1 (st
LOW-COST LORA IOT DEVICE: LOW-COST LORA GATEWAY: LOW-COST LORA IOT:

SUPPORTED PHYSICAL SENSORS A STEP-BY-STEP TUTORIAL USING THE WAZI|UP DEMO KIT
CNRZIUT)) CANRZIUT)) CANRZIUTY)
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loT a faire ~— ' Passerelle a
soi-méme - faire soi-

+45000 vues meme

https://www.youtube.com/watch?v=YsKbJeeav_M https://lwww.youtube.com/watch?v=m;j8ItKA14PY
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ACTIC
Accompagnateur de croissance TIC

Carine VAVASSEUR

* facebook.com/waziuploT

\M\f/éf /, twitter.com/waziuploT

X —

Communication & Event Manager

Carine.vavasseur@cticdakar.com

www. clicdakar.com ((( lg Z'*\: $% ,)) linkedin.com/groups/8156933

contact@cticdakar.com 6
github.com/waziup




