THE IOT ECOSYSTEM AND
MAKE IT HAPPENING!

LES DEFIS DE L'AGRICULTURE CONNECTE DANS UNE
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... TYPICALLY SHOWS
COMMUNICATING OBJECTS
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ONE OF THE MOST
PROMISING MARKET IS |IOT!
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Ultrasonic fill level sensor
10+ years battery life
IP 66, [-40°, +857]




HOME/CONSUMER IOT
PRODUCTS
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|IOT & PHYSICAL WORLD

Ultrasonic fill level sensor
10+ years battery life
IP 66, [-40°, +85°]



LOCAL INTERACTION IS
POSSIBLE




BUT IOT USUALLY MEANS
CLOUD DATA

Lot's of data !
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Ultrasonic fill level sensor
10+ years battery life
IP 66, [-40°, +85°]



GENERAL PUBLIC IOT

ARCHITECTURE
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DEDICATED IOT CLOUD
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CONTROL, OPTIMIZE &
INSTRUMENT !

\:_" e PERVASIVE SYSTEMS

P
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PEOPLES, INFRASTRUCTURES,
BUILDINGS, VEHICULES
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EXAMPLE 1: SMART CITIES
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SMARTSANTANDER
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EXAMPLE 2: FARMING &
AGRICULTURE

afimilk

Manage your farm smarter

2 yield
gensor

AGRICULTURE

Tractor +
Machine

i | Control

Monitoring

>

A

Soil Moisture
Measured at
Multiple depths
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CHALLENGE 1: ANALYSE DATA

d What is the meaning of the collected data?
d Example with farming

d What is interesting for farmers?
e Fertility detection

e Eafing/Ruminating time for welfare
d What data can be easily obtained?

e accelerometer data with neck-mounted collar
d How to detect relevant event from these data?

90 I 120] days.
?j\/\_x L1000
1 A ]
1=

@

w

........................................

.................................................................

Fig. 3. Illustration of a rise in activity accompanied by a fall in rumination at
the point of gestrus
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CHALLENGE 2: PROVIDE THE
RIGHT SYSTEM!

d How would you implement a real-time
positioning system of city buses<e
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THE IOT ECOSYSTEM
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ISTISSUE: |IOT ARE SMALL
DEVICES

d ANSWER: Smaller and more powerfull boards are
NOW Gvouloblel
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2NP ISSUE: COLLECT DATA

5 Follow simplo steps to link up to your FREE dashboard
- FREE paghboard... No subcription reguiredt

O Create widget

PERVASIVE SYSTEMS
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WIRELESS COMMUNICATION

MADE EASY
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EXAMPLE & DEMO

 ESP8266 (WiFi) and DHT22 sensor (temp, hum)




|IOT=WIRELESS+BATTERY
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TELEMETRY AND
TRANSMISSION COST

storage areas

Moisture/ N 10-19kms é\ e RO
Temperature of . B == e

GPRS

Range O: 300m
(I=Indoor, O=0utdoor) I 30m
Tx current 200-500mA  500-1000mA  100-300mA
consumption
Standby current 2.3mA 3.5mA NC

26



ENERGY CONSIDERATION

TX power: 500mA. Mean consumption: (8x500+3592x0.2)/3600=1.31mA
500mA 8s
+ +
1 L] §] k] 250011.31=1908h = 79 days
2500mA
0.2mA
3600s
ﬂﬂ-
Range O: 300m
(I=Indoor, O=0Outdoor) I- 30m
C;;‘;‘:;ﬁ?;n 200-500mA  500-1000mA  100-300mA

Standby current 2.3mA 3.5mA NC



Range

THE WIRELESS SPACE

WWAN

WMAN

WLAN

WPAN

Energy-Range dilemma

2G/3G/4G

ZigBee 802.15.3
802.15.4 Biyetooth 802.15.3a
802.15.1 802.15.3¢
0.01 0.1 1 10 100
Data Rate (Mbps)

Energy

1000

28



LOWER ENERGY MEANS

SHORTER RANGE!

-

—————————

How bad is multi-hop routing?

Increases packet loss rate
Increases end-to-end delivery time
Consumes more energy as infermediate nodes must relay packets

Limits energy saving mechanism benefits as both sender and
intermediate node must be somehow synchronized

Is impacted by intermediate node failure

O 000

O
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LOW-POWER & LONG-RANGE RADIO
TECHNOLOGIES

Energy-Range dilemma

Energy
Long-range
Low-power
2G/3G/4G
o WM
en
=
é
802.15.3
802.15.4 Bluetooth 802 15 3
WPAN 802.15.1 15.3a
- 802.15.3¢
0.01 0.1 1 10 100 1000

Low throughput pata Rate (Mbps) "



LINK BUDGET OF LPWAN

_ KEY PRODUCT FEATURES

Ppx = Prx+ Grx — Ltx —

¢ LoRa™ Modem
¢ 157 dB maximum link budget
+dB ¢ 1+20 dBm at 100 mW constant|RF output vs. V supply
) @) i) - |* +14 dBm high efficiency PA
n:'-nn I’ ® Programmable bit rate up to 300 kbps
'l ¢ High sensitivity: down to -137 dBm
| Lle ' _ Transmission
0dB [ (@8] 1 |~ Path
\ I [dBm]
\ I
/
v \\ /; Ly lkl 7 —lhgl —ﬂj
-dB 7 MY | . Loss

From Peter R. Egli, INDIGOO.COM
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THE LONG-RANGE
REVOLUTION

Bandwidth

Radio Chipset
Costs
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INCREASING RANGE?

d Generally, robustness and sensitivity can be
increased when transmitting (much) slower

d A[Sigfox message is sent relatively slowly in a
very narrow band of spectrum (hence ultro-
narrow-band) using Gaussian Frequency-Shift
Keying modulation]. Max throughput=~100bps

d LoRa also increases time-on-air when maximum
range is needed. But LoRa uses spread spectrum
instead of UNB.

300bps-37.5kbps| BB :
P s’/ SIGFOX
R— e\
i i } — / \
IR LO R a | . m== e \  sphctrum
0 1 2 3 N 5 L /. 777 A A 33




MAIN LORA PARAMETERS

d Main parameters
d Bandwidth: 62.5kHz, 125kHz, 250kHz, 500kHz
A Spreading factor: 6 to 12

_o— 1 T 45 6W Data rate (DR)

loralmodulation ESK

Range
Spreading factor (SF)
Bandwidth (BW)(bps)

Bitrate (BR)(bps)

Receive sensitivity (dBm)

Time-on-air and consumption

34



LORA MODULES FROM
SEMTECH’S SX127X CHIPS

Libelium LoRa is based on
Semtech SX1272 LoRa
863-870 MHz for Europe

inAir9 based on

based on Semtech SX1276

SX1278 LoRa 433MHz Froggy Factory LoRa

module (Arduino)

S

Misi  Semtech SX1272LoRa | &
LinkLabs 863-870 MHz for Europe /&% ;.?
HopeRF HopeRF HM- Symphony module S—
i TRERD ,  Embit LoRa -
SerleS ‘w LoRa™ Lm(%-atha;gRestl;g;);Hz Module

Adeunis ARF8030AA- L0868 - Microship RN2483

ARM-NanoNg LoRa ~ SODAQLoRaBee )| oonoo
module from ATIM Embit RN2483 35

Multi-Tech
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Tables from Semtech

ENERGY CONSUMPTION
COMPARAISON

Range O: 300m O: 90m
(I=Indoor, O=0utdoor) I: 30m I: 30m ;: :
Sl 200-500mA  500-1000mA  100-300mA [ 18mA 18mA-40mA }
consumption
Standby current 2.3mA 3.5mA NC 0.003mA 0.001TmA
Energy harvesting No No No Possible Possible
(solar, other)
Battery 4-8 2-4 50 120
2000mAhR hours(com) hours(com) hours(com) B?chogg;s hours{com)
(LRG battery) 36 days(idle) X hours(idle) X hours(idle) 10 year(idle)

TX power: 30mA. Mean consumption: (8x30+3592x0.2)/3600=0.266mA

2500/0.266=9398h = 391 days = 13 months

36



OTHER "LONG-RANGE"
TECHNOLOGIES

Weightless




3RP ISSUE: FINDING THE
INFORMATION YOU NEED

d Searching for information is a tfough issue
d Web search engine: Google,...

d Many loT clouds uses HTTP request (GET, POST,

PUT, ...) fo push/store data to web C1ThingSpeak

platforms/servers

4 If you need an information, for instance the
temperature in room S25 of Duboué building in
UPPA, then you have to go to the right web
Page

d When there can be millions of loT
nodes providing large variety of data, |
It is difficult to find your way!




FROM "'SEARCH FOR INFO"
TO "GET THE INFO"

 Use the PUBLISH/SUBSCRIBE model

Temperature of room S25

. r " "

in Duboueé building

(]IVERSITE ‘z"m
sends J
[Client1 ]_, Message |—»
v Topic
subscribes
I:I )

subscribes




MQTT

MESSAGE QUEUE TELEMETRY TRANSPORT

 Use broker nodes to manage topics

d UPPA/Duboue/S25/temp, UPPA/Duboue/S25/hum
HIVEMQ

ENTERPRISE MQTT BROKER

(®) mosavitto

loT - Event based behaviour

Time series analysis

21.3C

MQ
broke

publish

Temperature sensor

broker sy Ry

insertObs

68 %

Humidity sensor

40



MQTT+SMARTPHONE= v
I

-
4 &

e

MQTT Dash (IoT, Smart Home)

Routix software Communication *hhkhk 1584 &

E peci3

This app is compatible with all of your devices

A N, 06 P) ADY

VI UuUpPE VIYIVIZT 1
Maxime Carrier instant:solutions

MQTT Dash O] MQTT Dash

L8 8 8 8 L8 8 & 8 **

Matt Broker App Zanzito- MQTT & App
Anshul Katta Gianluca Barbaro APPH
L8 8 8 8] L8 8 & 4
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4™ ISSUE: MAKE IT SIMPLER?

Cli

- £
ioBridge”

Connec t things.

() Grove

Firebase
Tempo

L1 ThingSpeak

(D SensorCloud’
®@penrRremote

d End-users are not necessarily computer science
experts nor high-skilled programmers

 Use graphical tools to build data processing
flows, allowing intuivive connection from data

producers to data consumers

42



NODE-RED

Node-RED

d Node-RED is a programming tool for wiring
together hardware devices, APls and online
services, e.g. clouds of various types

 provides a browser-based flow editor to wire
together flows with a wide range of nodes

‘‘‘‘‘‘‘

advanced v
lllllll twitter tail m
maqf matt | ftemplate ima mongodb watch
SpONS dela) L filo feedparse

wsocket || websocket omme rodis 5«)-99«:

..... ~a o ——ollt
cp p | switch pi-gpiody

udp

chage ) | sentiment

43



=< Node-RED

EXAMPLE

tcp
mgqlight
o
v output
debug
maqtt
http response
websocket
tcp
udp
mqlight
twilio
ibmpush
-
~ function

function

loT Coffee Mgt loT Coffee WebUI Pl Xmas Lights Pl Xmas Web Pl Xmas SMS ESP8266 Test Alchemy Test
Tweets
Get Name Enitites Store Entity analysis
Move Payload to URL \ debug
Get Sentiment / Store Sentiment analysis
Test String

BREAKING: Donald Trump had Russian dressing on his salad.

From AlchemyAPI and NodeRED on Bluemix

0 il 0
0

@ R

From PubNub Live Twitter Dashboard (feat. President Trump)
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CONNECTING TO ADVANCED DATA
MNGT/ANALYTIC PLATFORMS

\ AAAAAA %"‘ s
DRILL - 8

scalable, interactive query o
nnnnnnnnnnn ys em GraphProctssing
B rc Q
[ o ‘gpue
T g Saipting SQL ~ Like Queries
U "
E 8 Hcatalog Meta data

18 § Table Ma ent Management

:y
2 -}
ol G hEGEE o 3
mapHeduce Processing a2 §
=

5
Hadoop Distributed File System z

HBFS Datastore

Sava'a%
00000 ey pume AL
Import and Export $i%e ImportandExport L
P of data flows Cloud

= © J2z2Dev.org

“—of Relational Data

Y BULIOI IO SN )
m i%k D Hequy ayedy E’a

[DZ)“

I:d Queue Events K,‘::* ransformation & AnalyticsKii){

Storage

A

DEVICQS N Stream
ThingSpeak| Analytics
L1 ThingSp

() Grove

uOIRWOINY MO|}}IOM

Applié;tions ( \ Apache
Uhiminie < o
=

User Interface

L JThingSpeak

{uD SensorCloud’ % kafka

Advanced & customized data management




GLOBAL PICTURE OF LONG-
RANGE |IOT ECOSYSTEM

Local Network The Internet

-

N

/
N
4 )
=
I \
\

/ ioBridge”
, o Connect things.
()) Grove
o)

S

&F

Firebase
*Tempo

[ 1ThingSpeak

SensorCloud”
®penRemote
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MATURATION OF IOT MARKET
WITH BIG ACTORS...

INTERNET OF THINGS ECOSYSTEM Postscapes
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...AND HIGHLY INTEGRATED
DEVICES




|OT BECOMES REALITY!

N

N

nw-ave SFirebase @HUJHRE
wowe ANCOS  GFrge

Connect things.

“# "hingSpeak —
WE|GHTLE /\ ())GI’OVES an

DASH7 I sorCloud’ II

ALLIANCE y Faster Analytics 4
yPEeNRe 3 \\f

77 SIGFOX
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7/77" one network A billion dreams
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€)Bluetooth'4.0
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A REALITY FOR EVERYBODY?
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loT4D
DEVELOPMENT FOR RURAL AREAS

- e -
— 2 ’
o

P

Livestock farming

Storage & logistic N TR
° o Agriculture Environment
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MATURATION OF THE |IOT
MARKET...

/ but not adapted for rural
developing countries
context & environment

Too expensive
Too integrated
Highly specialized -
Difficult to customize

Difficult to upgrade ’

S 1Imn@al

Ultrasonic fill level sensor




INTERNET, CLOUD & BIG
DATA ANALYTICS

4 1 ™ . g
L o Ny
NS NS l
I i TR :

, ! | | -
bl i b . —

- ] iw

v is fw

J i e I~

-l - 1 .
-’ ey .
b | N

Internet connectivity is
weak and expensive!
Nearly impossible in
remote/rural areas

Deman d/Supply Optimization

FIZE|

Graphics from http://www.vitria.com/iot-analytics/

Customer Engagement

54



WAIZIUP Open loT and Big data
platform for Africans, by Africans

=
END DEVICES

INTERNET
OF THINGS
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N\ Siee
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Farmerline ——

S L
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waziup.community@create-net.org



MAKING IOT HAPPENING!

loT infrastructures
and use cases

Innovative loT

technologies

Knowledge
dissemination &
training

Exploitation plan and Communication & Sustainable & long-

community building term innovation

innovation hubs
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INVVOLVING INNOVATION
HUBS/STAKEHOLDERS

* Close to dev & entrepreneurs communities
* Have their own community and com channels (community
builders & catalysts)

» Used to organizing disruptive events

» On the field (know the targets personaly & the market)

» Used to empowering startups & businesses

(coaching, business dev, incubation, acceleration...)

« Affiliated to international networks that could be involved in
dissemination or Business dev (Afrilabs)
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COMMUNITY BUILDING FOR
SUSTAINABLE INNOVATION

on Networks & Cmmunications §
(Greece, CNET)

0P pen Wl o
Plafform for At e

Launch event (Senegal, CTIC Dakar)
loTBigData2014
(Italy, EGM)

WAZIUP Workshop on loT (Togo,
@ine d'Architegjy




LOW-COST IOT DEVICES

-
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LOW-COST HARDWARE %

ARDUINO

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

Ardumo Pro M|n|

http://blog.atmel.com/2015/04/09/25-dev-
boards-to-help-you-get-started-on-your-

next-iot-project/ 0000000000000 0
.-. @ .. HRIHHTTHTHE IE-.

= e
~ fhi ms-IL_
0.0.. @9
Teensy 3.2

s e obubb\/\)wb-bhyh‘« k

STM32 Nucleo-32

208 000

3

!!
AL AL g!w
QOO00000000000s .

N Adafruit Feather

Sparkfun ESP32 BT | inyduino
Thing Tessel 60



STIMULATING "DO-IT-
YOURSELF"' WORLDWIDE

d DIY usually means

d More open-source software from larger community

d More flexibility

E Projets DIY

Impression3De ArduinoePieloT

Domotique | loT ¥ Arduino | ESPB266 | ESP32 v Raspberry Pi| Orange Pi ¥  Impression3D  Projets BonsPlans ¥  Forums v

“ QN

L

(semaine46);spécia

; | J J_JJJJ EIJIOJPAY CATEGORY

aker, Doogee, Xiaomi,
EAchine

§ et codes promo
earbest de Novembre 2017.
Iua 5, Xiaomi, Chuwi,
Creality3D et bien d’autres

ood de Novembre 2017.

-,(_" “
—y

@ rinterest

Bricolage et artisanat  Ardh

Se comecter

Arduino
mwmmmm

ARDUINO:
INSTALLATION

ARDUINO
PROJECTS

Solar Powered
WiFi Weather Station

Solar Powered WiFi Weather

Simple

—_ Electronic




WAZIUP PROVIDES SW/HW
BUILDING BLOCKS INTEGRATION

"
< a5

® ARDUINO MEGA 2560

P ™
LoRa em
g i
LoRa radios that D ;
gﬂ;ggaasw aeady HopeRF Modtronix LE?E:ZSRF
. RFMI2W/RSW inAIr9/9B LoRa1276

_______________________________________________________________________________________

Long-Range communication library
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BUILDING PRIVATE LONG-
RANGE NETWORKS

Install a LoRa gateway
Notwork Servor and start collecting data

Add LoRa radio module to N ((u)))

Cellular M2M LoRa LPWAN

your preferred dev platform Netwark T rcs

] v e -
A g,_\ Ay,
.t oo et S
. . . .
. . . ~
\
H E ' .
0 )

4 Libelium LoRa isbased on
5 LoRa LP
Private .
t A
DRF1278DM is : Network Lot LF Prmote ' \ *
&/ based on Semtech inAir9 based on 1 = ] : \ .‘
SX1278 LoRa 433MHz Sx126 Froggy Factory LoRa P . S M
module (Arduino) P . . 3 P
. -Lis based on L s . 3 .
Semtech SX1272 LoRa Q R A e 4 B )
863-870 MHz for Europe e o 5 e v , ,
HopeRF HopeRF HM- Symphony module NS sy . . .
RFM TRIRD P C

seiies Embit LoRa . S ' ‘
e s Cotiular M2W Cethutar M2M LcR.\ node LoRa roce

i Adeuris ARFB030AA- L0868 MicroshipRN2483
Lol node Lofta rode Lofta node
habSupplies i . ™
AMHOAMO%3 o "
e AR .

Muli-Tech SODAQ LoRaBee
- 8 ARM-Nano N8 LoRa SODAQ LoRaBee
MultiConnect mDot % module from AT Embit RN2483

Figure from Semtech

VA

S« 10-15kms A
@Q €

No subscription

| LO Ra" Deploy own network
\ Low energy consumption

\———



WAZIUP PROPOSES 100%
OPEN-SOURCE SOFTWARE

a6 Arduino_LoRa_temp | Arduino 1.6.6

© Watch 50 % Star 161 YFork 95

L] CongducPham / LowCostLoRaGw

oR:

- —
* temperature sensor on analog & to test the LoRa gateway 0
B <> Code (D) Issues 62 'l Pull requests 2 |l Projects 0 4~ Pulse 1 Graphs
* Copyright (C) 2015 Congduc Pham, University of Pau, France
* This program is free software: you can redistribute it and/or modify
* it under the terms of the GNU General Public License as published by . .
* the Free Software Foundation, either version 3 of the License, or Low-cost LoRa loT & gateway with SX1272/76 Raspberry and Arduino
* (at your option) any later version ’

* This program is distributed-imsha beve. dlent b us -

*  but WITHOUT ANY WARRANTY; Arduino 1.6.6 Teensyduino 1.27

*  MERCHANTABILITY FITNES . .

i . ® 122 commits ¥ 1branch © Oreleases 22 2 contributors

N -

+ Tou should have received Wielv|-| e —— e 0 =

* along with the program. .

. Genuino

+ ARDUINO Branch: master v New pull request Find file Clone or download ~

// Include the $X1272

# lude "SX1272.h"

e AN OPEN PROJECT WRITTEN, DEBUGGED, c d Ph b f. . I t L t t -t d

7/ THPORTANT AND SUPPORTED BY ARDUINO.CC AND ongduc Pham bug Tix in lora_gateway.cpp atest commit aedaada a day ago

SILLLLILLELLLLSLLLLLLLIL 11T THE ARDUINO COMMUNITY WORLDWIDE

// please uncomment only 1 ch

/7 H 2

77 i€ seems that both Hoperr o IEEEIETTRETR on arduino cereredive B Arduino update SMS scripts 15 days ago

// boards we set the initial 1

/" .

7/ uncoment. £ your radio is B gw_full_latest bug fix in lora_gateway.cpp a day ago

#define RADIO_RFM92_95

// uncomment if your radio is

//#def RADIO_INAIR9B 1 H

////i/)?j///////////////////////////////////////////////////////// ri tUtonaIs update SMS Scnpts 15 days ago

- - [Z .gitignore .DS_Store banished 10 months ago
11 days ago

[E) README.md update README

, Serial, 72 MHz optimize

LowCostLoRaGw github has latest general distribution:
https://github.com/CongducPham/LowCostLoRaGw

ZIUP-specific configuration can be found on
https://github.com/Waziup/waziup-gateway




READY-TO-USE TEMPLATES

Moisture/ a 10-15kms /% S y vy
Temperature of e e
storage areas i m
Physical Physical Physical
sensor sensor sensor
e DA%

28
1
|

‘

,gm——;?" Rt

: YOOI |- VERY w
Physical ?an ®4L¢:3ﬁ°xj‘*°. lMl'()lm (TN Activity

sensor 2@51;&“ K dad s duty-cycle,

mgmt 10 67 e ol 13 Bl low power
i 0 © 6 ¢ ¢ & [ : .

-vmw'l'l
IMPORTANT = Loaical

AES Long-range | 9
. o sensor

encryption transmission
mgmt
' 65
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LARGE VARIETY OF EXAMPLES TO
LEARN AND ADAPT

[l CongducPham / LowCostLoRaGw @®Unwatch~ 49 s Unstar 216  YFork 120
<> Code Issues 96 Pull requests 2 Projects 0 Wiki Insights Settings
Branch: master v LowCostLoRaGw / Arduino / Create new file =~ Upload files  Find file  History

Congduc Pham update README files, fix MD5 digest computation of gw id, always use ... Latest commit aba3ed2 2 days ago

8 Arduino_LoRa_GPS

i Arduino_LoRa_Gateway

8 Arduino_LoRa_Gateway_1_4

8 Arduino_LoRa_Generic_Sensor
8 Arduino_LoRa_InteractiveDevice

i Arduino_LoRa_Ping_Pong

B Arduino_LoRa_Simple_BeaconCol...

B Arduino_LoRa_Simple_SoilHum

@8 Arduino_LoRa_Simple_temp

8 Arduino_LoRa_SoilHum

B8 Arduino_LoRa_temp

a Arduino_LoRa_ucamll
i libraries

[E) README.md

update README

update gateway related files and some sketch
improve management of transmission power, add channels in 863-865
update Arduino examples

update Arduino examples

update Arduino examples

update Arduino example

update Arduino examples

update Arduino examples

update Arduino examples

update Arduino examples

update image support

update README files, fix MD5 digest computation of gw id, always use ..

update README

19 days ago
4 months ago
a year ago

a month ago
a month ago
a month ago
23 days ago
a month ago
a month ago
a month ago
a month ago
3 months ago
2 days ago

19 days ago
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A SIMPLE TEMPERATURE
SENSOR EXAMPLE

Arduino Pro Mini @3.3V

\

CNAZV )

£
% ---Lr‘IVLRS|"

Modtronix inAir9

TdWVING E

]
E
&
m
-
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LOW-COST INTEGRATION

@ eeccco

V PCBWay*

Home  Shared Projects

2017 FIRST PCBIDI

Share ~

Sponsorships

Feedback  Blog

C***rum

UCA reverse with LoRa and
Arduino
2 Layers PCB 34x80mm FR-4, 0.8mm, 1
oz Cu, HASL with lead, Blue Solder
Mask, White silkscreen

61 ®1®0

& Dowrload

[ Documstsion

) Source Code

-eco000oocooco_ UL

Less than
10€/device

UL

1-click order

°
°
°
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°
°
~
°
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°
°
°
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GENERIC SENSING IOT DEVICE
VS
HIGHLY SPECIALIZED

4 Build low-cost, low-power, long-range enabled
generic platform

d Methodology for low-cost platform design

d Technology transfers to user communities,
economic actors, stakeholders,...

*

I : 5 TVﬁﬁ?ﬂ - \
5 Physical g, N geiers e © ERIVITTINY Activity !
i sensor ORI I e duty-cycle,
| mgmt oL low power J§
! oo X

: VERY1 e !
| INPORTANT : E ;
i Long-range | !

e sensor
transmission

mgmt



GENERIC SENSING IOT DEVICE

d Build low-cost, low-power, Long-range enabled
generic pla’rform

- Mel' Mlnlmum Viable Product WAZIUP PROJECT
: & - WP1
D TeC SR[ATE_-N{Y’ ‘[Tlc m Farmer (Q;";) WP2
Waziup : . = Wp3
eCc Advisory CZ:’:;:;:; ISpoce  africa InnoTece ‘ e WP4
& | m me & s
eI = ey | WP6

Physical

v

MVP 4

sensor

mgmt ,
\rl'ﬁ'"ﬂ

EM}&H\I\
AES
A encryption

MVP 2

Cattle
Rustling

Logistic
Transport

createngt 3 InnoTECE §<
~oders AR
afrtca &/

Credit: P. Cousin, EGM
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Start with generic
loT platform

Physical
sensor
management

g Long-range
i transmission

B | c
[¢)
2
Preliminary assets » o
. - [y = C
& intentions o) o o
- wn o +
32 52
c 3 v 5
U S ) v =
€ o S C
- E2 v T
o C w Cc
I
Project
start

«=. 7
b Lol

Market Analysis

) |

Preliminary
exploitation
concept

B

|

7—4

\,//,
/

N\

"SMEs & entrepreneur

day" events

%%

Joint

Exploitation
Model

j |

Interim
exploitation plan

-

Final exploitation
plan

Consolidate community building
across ASEAN.
Disseminate lessons lea

Exploitation plan and confirm
market potentials.

support

Technical

—

Milestone X

B

Exploitation Milestone Y

support




FISH FARMING IN KUMASI,

GHANA

Londres
[}
&
Belgiqu
Paris
[}
France Hongrie
Italie ~
"\f? Barcglone ©Rome
Madrid
Portugal d or
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CANRAZIUTY)

N Kuma Farm
Farmerline \ Comp'ex

Physical
sensor

management

Security

LOW-COST BUOY FOR FISH
FARMING MVP

Physical
sensor
reading

Long-range

transmission

Activity du
cycle, low
power

Logical sensor
management

: EGM

Cred

pH

7 Minimum =6.770

6.500
6
30Jan 31Jan 1Feb 2Feb 3Feb 4Feb 5Feb 6Feb 7 Feb 8Feb 9Feb
DissolvedOxygen
20
15
»
=
‘E" 10
¢ 500
3.00
0
30Jan 31Jan 1Feb 2Feb 3Feb 4Feb S5Feb 6Feb 7 Feb 8Feb 9Feb
WaterTemperature
35
30
14 26.000
25
20.000
0
1Feb 2Feb 3Feb 4Feb SFeb 6Feb 7 Feb 8Feb 9Feb
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SOIL HUMIDITY SENSORS FOR
AGRI MVP

Physical ; * 2 . Activity duty-
sensor : LT cycle, low
management e - power

ENAZIVEY

Long-range Logical sensor
transmission management

Security
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DEPLOYMENT FOR NESTLE'S
WATERSENSE PROJECT

¥
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DEPLOYMENT FOR NESTLE'S
WATERSENSE PROJECT

WAZIUP Dashboard % +

6 @ watersense.waziup.io/sensors/WS_FARM1_Sensor2 c Q, Rechercher

(3] Les plus visités ~ @ Débuter avec Firef... Alaune -

WATer) Sense

Historical Data

Period View

MONTH WEEK

-o- SM1 (20cm)

Over Irrigation Zone -o- SM2 (40cm)

oo

e

Optimal Moisture Zone

Over Dry Zone

b oo

G T T T T T T T T T T T
June June June June June July July July July July July July

WATEer) Sense Code licensed under Apache 2 © 2016 Waziup.io




LOCAL WEATHER STATION
FOR AGRI MVP

https://openweathermap.org/

1o Ssmu 3 b
R o) 2 Kotavk| i 4 L]
B 5 Blockho sont Peersouy |
s LR E—
T L
WAL e 1
. e -~
= o o Tk
f>1 B
s e - e N o
a8 - B 20 Bangaore IO
1 o, oo Wi L
DEMOG B Loatgtf BlOponSirestitap, © CARTO

Photo from Unparallel

Get local weather Combine with open weather data to

measuments get more accurate predictions
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CATTLE RUSTLING IN SAINT-
LOUIS, SENEGAL

= vanemnain
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COLLAR FOR CATTLE
RUSTLING MV|=>

*;f

1
xv

/

1
’\\

Ban)

In Africa, the practice of animal husbandry
has always been and still remain farmers’
livelihood and incomes

Their main problem in this activity remain
the cattle rustling and some families are
put in dramatic situation after a theft

(reported 2 billions CFA losses) 19



EASY INTEGRATION AND
CUSTOMIZATION

A web interface can be developped to display the position
of the gateway and the position of the remote GPS devices




IMAGE SENSOR FOR SPECIFIC
SURVEILLANCE CASES

— ) s —- | o‘_ sme Pétrpliey de
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TUTORIALS/RESOURCES

https://github.com/CongducPham/tutorials

LOW-COST LORA IOT DEVICE:

SUPPORTED PHYSICAL SENSORS

NAZIUT)

Ll

= =
um .
Tateam PROF. CONGDUC PHAM " IVERSITE
{ HTTP://WWW.UNIV-PAI AM (1T DE PAU ET DES
. n s PAYS DE 'ADOUR

UNIVERSITE DE PAu, FRANCE .

LOW-COST LORA GATEWAY:
A STEP-BY-STEP TUTORIAL

NAZIUT)

. =
2 )
_-_-l rllvmsmz
2 PAYSDE LADOUR
.

“NAZIUEY
TUTORIAL ON HARDWARE &
| SOFTWARE FOR LOW-COST LONG- .
RANGE IOT LOW-COST LORA |IOT DEVICE:
A STEP-BY-STEP TUTORIAL
ANRAZIUT)
S NAZILE)
?/ R P lJf] ||||||||
L -
| nnnnn 7 PROF. CONGDUC PHAM _-:=I ( llvmsmi

BUILDING AN IOT DEVICE FOR
OUTDOOR USAGE:
A STEP-BY-STEP TUTORIAL

CNAZIUCY

LI
Tateam PROF. CONGDUC PHAM
é T UNIV-PALL

" =
-'=I IVERSITE
"amal 5 Moeeaueroes
R

LOw-COST LORA IOT:
USING THE WAZIUP DEMO KIT

NAZIUT)

PROF. CONGDUC PHAM

lJrIIVERSITE

Uvaznsn- EEEEEEEEEEEE

Low-cost loT

device

+53000 views

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

Low-cost loT

gateway

https://www.youtube.com/watch?v=m;j8ItKA14PY




WORKING WITHOUT INTERNET
ACCESS

No subscription ~ E S

Lo Ra Deploy own network

Low energy consumption




STANDALONE GATEWAY

Access to the data from MongoDB

export data to csv

2016-12-15 15:47:58
2016-12-15 15:41:29
2016-12-15 15:36:24
2016-12-15 15:28:32
2016-12-15 15:24:50
2016-12-15 15:13:26 Dec 04 Dec 06
2016-12-15 15:03:38
2016-12-15 15:01:52 Display data: ©RSSI TC DEF
2016-12-15 14:56:37

016-12-15 14:51: Display sources: node_3 @ node_6 @ node_10

Zoomto:  Whole period Last month Current month Last seven days
Current day

Orange F C 10:34 Orange F& Orange F &
"1 Bluetooth_raspi 1 Bluetooth_raspi "] Bluetooth_raspi
DATE: 2016-05-09 08:04:59.807000 DATA: {"lw": Creating .csv file with the data received...
:22.6, "hu": 50.7} RODESEREFERENCES File 17-05-2016_10h39m36s.csv created and saved in the
DATE: 2016-05-09 08:28:52.993000 DATA: {"lw": folder /storage/emulated/0/Raspberry_local_data
:22.89, "hu": 50.29} 1 4
: 1 DATE: 2016-05-09 08:53:04.317000 DATA: {"lw": check to retrieve its data

3.29, "th": 23.2, "hu": 50.79}
DATE: 2016-05-09 09:05:00.997000 DATA: {"Iw":
23,29, "hu’; 51.29) 8 0
DATE: 2016-05-09 09:17:24.482000 DATA: {"Iw": check to retrieve its data
:23.39, "hu”: 51.7}

NODE: 1 DATE: 2016-05-09 09:41:27.437000 DATA: {"Iw": DATES PREFERENCES

3.29, "th": 23.6, "hu": 52.0}

NODE: 1 DATE: 2016-05-09 10:05:39.032000 DATA: {"lw": q q

3.29,th': 23.79, "hu’: 51.5) Pick a begin date

NODE: 1 DATE: 2016-05-09 10:17:45.186000 DATA: {"lw": Retrieve data since 09-05-2016

3.29, "th": 23.79, *hu”: 50.79}

NODE Dg%’z‘?‘:‘sﬁ% 0:29:24.285000 DATA: {"lw Pick an end date
NODE: 1 DATE: 2016-05-09 10:53:09.347000 DATA: {"lw": Retrieve data until 17-05-2016
3.29, "th": 23.79, "hu™: 51.9}

NODE: 1 DATE: 2016-05-09 11:17:02.953000 DATA: {"lw":

3.29, "th": 23.5, "hu': 50.79}

NODE: 1 DATE: 2016-05-09 11:52:53.334000 DATA: {"lw":

3.29,"th": 23.29, *hu’: 50.7}

NODE: 1 DATE: 2016-05-09 12:04:32.437000 DATA: {"Iw"

3.29,"th": 23.5, "hu’"; 50.29}

NODE: 1 DATE: 2016-05-09 12:16:56.116000 DATA: {"lw":

290 "h" 22 & "hi" &N 200

Retrieve data in a Retrieve datain a

Display data g Display data csv file
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THE VERSATILE |IOT GATEWAY




RASPBERRY-BASED LOW-
COST LORA GATEWAY

We can use all model of Raspberry. The most important usefulll
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!

U Get the ready-to-use SD card image

8cB MY

w E=EI

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



stdout
stdout post

processing

stage )

post-processing

AR encfES'cion “ LoRaWAN
downlink e interoperability
decryption
data '

Periodic task

Incoming data
parsing block

Monitor
gateway
temperature

Handle data
from other
radio interfaces




TEMPLATES FOR VARIOUS
CLOUDS

10:12

a freeboard.io

£ Dashboard vewncwmymesT Ase

s
60

N Firebase

(D SensorCloud |

. 2w 0@
P p———
O Composents 4 Dashboards s s
= = st o 2025 2261 " o
+ 423 Comporares 2
Y- T o [ VA \ A f
Ot = = | [ | |
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And much more: HTTP, FTP, MQTT, Node-Red...
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NODE-RED ENABLED
GATEWAY

d Messages received on the gateway can be
injected into a Node-Red flow, allowing complex
data processing to be defined
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SCALING UP!
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Accompagnateur de croiss:

‘# facebook.com/waziuploT
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Carine VAVASSEUR J
Communication & Event Manager \n?/;jtféf fwitter.com/waziuploT

Carine.vavasseur@cticdakar.com
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