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™4 |oT Online Course RZINLDOY

WAZIUP loT Courses

For users who wants to gain knowledge on |oT in a step-by-step lecture mode, we have defined the fc

© |Fundamentals of loT

® http://diy.waziup.io

= Quick introduction to loT - WNAZIED
= |oT and Big Data Platform - NAZIED

= Intel |oT -- What Does The Internet of Things Mean? - YouTube

= Edureka -- Internet of Things (loT) | What is loT | How it Works? - YouTube
< c @ O % diywaziup.io/index.html B mo% - © = Geospatial loT -- 10T- What is Internet of Things? - YouTube

Getting started with sensors

= |BM Think Academy -- How It Works: Internet of Things? - YouTube
2. F-I0T-1b: Introduction to Basic Electronics
= Introduction To Basic Electronics - WNAZIED

Lr‘gﬁgig‘% : :trf)dEuctiton T.o BalsictEIecttrom .
ON-LINE ARDUINO SENSORS AND DIY LORA TUTORIAL asic Electronics - Instructable Fundamentals of loT

. = Introducing physical sensors, ¢ 1. F-10T-1a: What is loT
«‘HQZ'L;?’)) = Introducing physical sensors, ¢ s . .
= Quick introduction to loT - NAZIED
3. F-I0T-2a: Understanding IoT Devices
Az ) 4. F-I0T-2b: Introduction to loT hardwa = loT and Big Data Platform - NAZIED
5. F-I0T-3: Introduction to Arduino IDE = Intel loT -- What Does The Internet of Things Mean? - YouTube
Introduction to Arduino IDE - Y . . .
Forewords = Introduction to Arduino = Edureka -- Internet of Things (IoT) | What is IoT | How it Works? - YouTube
& Home = Presentation of the Arduino ID
| . = Geospatial loT -- loT- What is Internet of Things? - YouTube
This online tutorial on Arduino, Sensors, and LoRa technologies has been developed by University of Pau, France, in th " Setting up the Arduina IDE - 1 P 3
Introduction to Arduino IDE and WAZIHUB projects funded by the European Union in the H2020 research program. The main objective of this onlii 6. F-10T-4: WAZIUP Open Technologies = IBM Think Academy -- How It Works: Internet of Th'ngS? - YouTube

* | Prototyping and Testing: Getting startec
1. D-I0T-1: Getting started with WaziDe

comprehensive and guided training materials to be used in training, hackathons, bootcamps, entrepreneur's days,... tf 2. F-I0T-1b: Introduction to Basic Electronics

< WAZIUP/WAZIHUB across Africa. The main contributors are Mamour Diop, Muhammad Ehsan and Congduc Pham. Ou

Measuring temperature = Introduction To Basic Electronics - NAZIED

= Overview of WaziDev and Nan
= The WaziDev board in more de = Introduction To Basic Electronics - MakerSpaces
= Resources on github repositor
= Installing WAZIUP software an(
= Installing WaziDev and NanoL¢
« | Prototyping and Testing: Getting startec = Introducing physical sensors, part 2 - NAZi 5]

1. D-GW-1: Building & Configuring a W# 3. F-l0T-2a: Understanding loT Devices, Architecture & Ecosystem - WNAZi 5]
= Quick overview of WAZIUP gat;

focus is on LoRa networks and IoT but this tutorial first start with basic of Arduino and sensor programming to unders

that are the foundation of so-called Internet-of-Things (IoT) concepts. Then in a second step, we will introduce LoRa ra
Measuring distance

show how to build low-cost, long-range and energy-efficient loT devices. = Basic Electronics - Instructables

WAZIUP is a technology-driven EU-Africa projec = Introducing physical sensors, part 1 - NAZIED

Measuring humidity

open source |oT end-to-end (sensors, networki

platform, specialized to meet African needs/ap

Detecting motion . . P
Fish farming & aquaculture cost, energy, internet connectivity and simplicit

Livestock farming

Irrigation

scientific leader of the "Open loT sensing and ¢ » Installing gateway software on 4. F-I0T-2b: Introduction to loT hardware - NAZI 53
il i < " : . .
Measuring Light platform" workpackage which tasks are to devt = Connecting to Gateway and Bz 5. F-IOT-3: Introduction to Arduino IDE
and long-range LoRa loT framework. Interestec u Configuring Gateway and Setti » Introduction to Arduino IDE - YouTube
Measuring Sound Level < Siorago 8 g > resources from our github on the low-cost LoR 5. D-GW-2: Building an Outdoor Gatew ) . . .
Agriculture Environment from Congduc Pham's tutorial/talks web page. 6. D-GW.3: Antenna Tutorial for Gatewd = Presentation of the Arduino IDE - NAZIE)
RFID 8 Ten 20162019 oy 2018 2021 7. D-GW-4: Gateway Web Admin Interfc = Setting up the Arduino IDE - NAZIZ3
eI wAzZive) (WAZ . 8. D-GW-5: Migrating & Using WaziGate 6. F-I0T-4: WAZIUP Open Technologies for Low-cost loT - WAZi 5

o |Pr ing and Testing: Dep

J
1. D-IOT-2: WAZIUP loT and Gateway Deployment Guidelines - WAZI 5]

SN
&

~enll? t . IPrototyping and Testing: Introduction to WAZIUP loT cloud Platfoﬂ]
- 1. D-CLOUD-1: Introduction to WAZIUP cloud dashboard - A
2. D-CLOUD-2: Create your app with WAZIUP - NAZI@

Using GPS

I

Connecting an OLED screen

1. A-lOT-1: LoRa & LoRaWAN explained - WNAZIi[F)
2. A10T-2: LoRaWAN with WAZIUP - WNAZi [ 2

3. A-CLOUD-1: WAZIUP cloud API reference - NAZIE
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Most of existing system are not adapted
for small holders

GPS in Agriculture
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M L
SUSTAINABILITY PATHWAYS ‘

SMALLHULDERS
1% AND FAMILY

(ol'

2 < Smallholders are small-scale farmers, pastoralists, forest keepers, fishers who manage
DID YOU KNOW? areas varying from less than one hectare to 10 hectares. Smallholders are characterized by
family-focused motives such as favouring the stability of the farm household system, using
mainly family labour for production and using part of the produce for family consumption.

ENVIRONMENT Jf Eighty percent of the farmland in sub-Saharan Africa and Asia is managed by

Ve smallholders (working on up to 10 hectares). While 75 percent of the world’s food is
generated from only 12 plants and 5 animal species, making the global food system
highly vulnerable to shocks, biodiversity is key to smallholder systems who keep AVERAGE SIZE OF AGRICULTURAL HOLDINGS (ha)
many rustic and climate-resilient varieties and breeds alive. 2500

P

economy — Out of the 2.5 billion people in poor countries living directly from the food and
agriculture sector, 1.5 billion people live in smallholder households. Many of those
households are extremely poor: overall, the highest incidence of workers living with

their families below the poverty line is associated with employment in agriculture. 200 -
sociaL - Women comprise an average of 43 percent of the agricultural labour force of €0
/4 developing countries up to almost 50 percent in Eastern and Southeastern Asia and 50
h #/% sub-Saharan Africa. Should women farmers have the same access to productive 40 -
resources as men, they could increase yields on their farms by 20-30 percent, 30 > i
lifting 100-150 million people out of hunger. Women are the quiet drivers of change D) e e e e ..
towards more sustainable production systems and a more varied and healthier diet. T R — -
covernance  Smallholders provide up to 80 percent of the food supply in Asian and sub-Saharan 0 o ... . ... .
Africa. Their economic viability and contributions to diversified landscape and culture & @\ \;\‘o‘} & & . v\jf? & ‘0@“ 95\0’ é‘&& &
is threatened by competitive pressure from globalization and integration into common éc\& _qf‘ «'\‘@0 &\v & X ®<\\\ .&" 0{\“ o7 v\\é‘;gé\ v\s‘;‘
economic areas; their fate is either to disappear and become purely self-subsistence . @\b \\”OQ S g\o _‘.\\L\b ,@}7’ g\\»"\ N (,)o\‘-'\ \\c’\:oéz
producers, or to grow into larger units that can compete with large industrialized farms. v o‘v& 4\’@ @"\ Qz“‘ S i @'\\Q {\@% \Q&Q
¢ & ¢ & &
« ® &

v &
\\?// Food and Agriculture Organization

of the United Nations




EAZIUTY)

Making loT happening! GNAZHINUDY

Innovative loT loT infrastructures
technologies | a and use cases

Knowledge
dissemination &
training

Exploitation plan and Communication & Sustainable & long-
innovation hubs community building term innovation




o _ o _ _ CNAZIUTY
P " Community building for sustainable innovatipp i i,

Workshop at the European Conference
on Networks & Cmmunications
(Greece, CNET)

A" A\ e L,

loTWeek2016 (Belgrade, EGM)

loTBigData201é
(ltaly, EGM)

WAZIUP Workshop on loT (Togo,

h{f'n cin d‘Arch}itﬂg}_ﬂ ,I

b

PR 4

www.ehealth360.0rg eHealth360°

loTCareConference (Budapest, CNET) = b 1!
Credit: C. Vavasseur, CTIC Dakar Workshop at the RESSACS 2016 (France, UPPA) 7
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Scaling up! (WNAZENUD)

Feb 2016 - 2019
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Generic loT v.s. highly specialized azi oy

@© Build low-cost, low-power, generic loT platform
© Methodology for low-cost platform design

@® Technology transfers to user communities, economic
actors, stakeholders,...

¥ Physical :
i sensor
i mgmt

VIE?J

NT
AES

encryption

Logical
sensor
mgmt

10



- NAZIUTHY
imple PCBs ease the DIY approachazi o

https://github.com/FabienFerrero/UCA_Board
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" WaziDev board |

«NAZH D)

@ Fully integrated development board: WAZIDev

® Integrated MCU (ATMega328P, 3.3V & 8MHz)
® On-board FTDI chip

@® Features

@ All pins of MCU will be exposed
® 2 MOSFET transistors to control energy-consuming sensors (e.g. GPS)

ard

External Power
source (max 12v)
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+
— High current device
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g™ Simple development cycle NAZINUDY
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[eXeXe) Arduino_LoRa_temp | Arduino 1.6.6

temperature sensor on analog 8 to test the LoRa gateway
Copyright (C) 2615 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

(at your option) any pesemswesodes .
Arduino 1.6.6 Teensyduino 1.27

This program is distri
but WITHOUT ANY WARRAM

.
.

*  MERCHANTABILITY or FI1 g .E.:‘
* GNU General Public Lic +

: Genuino

You should have receit
ARDUINO

along with the progran

LTI T

*

/ AN OPEN PROJECT WRITTEN, DEBUGGED,
AND SUPPORTED BY ARDUINO.CC AND

// Include the Sx1272 THE ARDUINO COMMUNITY WORLDWIDE

#include "SX1272.h"

LEARN MORE ABOUT THE CONTRIBUTORS
// THPORTANT of [ECEIECEMEE on arduino.cc/cradits
Yz

// please uncomment only

"
// it seems that both Hopd
// boards we set the init
7

// uncomment if your radio is an HopeRF RFMOZW or RFMOSW

#define RADIO_RFH92_95

// uncomment if your radio is a Modtronix inAir98 (the one with +20cBm features), if inAird, leave comment
//#define RADIO_INATROB

Y

77 THDNRTANT

av

Teensy 3.2 / 3.1, Serial, 72 MHz optimized, US English on /dev/cu.usbmodem1.

=== 100% open-source code template

(«NQZU«Q»»
AaZinubY

[ CongducPham / LowCostLoRaGw

<> Code D Issues 161 1) Pull requests 2 1"l Projects 0 Wiki /1 Insights

Branch: master v LowCostLoRaGw / Arduino /

Congduc Pham update SX1272.cpp

@ Arduino_Encrypt_LSC_v2

8 Arduino_GPS_Parser_GGA
8 Arduino_LoRa_Demo_Sensor
@ Arduino_LoRa_GPS

@ Arduino_LoRa_Gateway

8 Arduino_LoRa_Gateway 1. 4

8 Arduino_LoRa_Generic_DHT

@ Arduino_LoRa_Generic_Simple_Mu...

8 Arduino_LoRa_lnteractiveDevice
I Arduino_LoRa_Ping_Pong

8 Arduino_LoRa_Ping_Pong_LCD

8 Arduino_LoRa_Radiohead_Example
8 Arduino_LoRa_Simple_DHT

8 Arduino_LoRa_Simple_temp

8 Arduino_LoRa_temp

8 Arduino_LoRa_ucamll

update LSC lib and related examples
update Arduino examples
update Arduino examples
update Arduino examples

update lora_gateway.cpp and SX1272.cpp

improve management of transmission power, add channels in 863-865

update Arduino examples

update Arduino examples

update Arduino InteractiveDevice

update Arduino examples

update Arduino examples

update README and example sketch for RadioHead lib
update Arduino examples

update Arduino examples

update Arduino examples

update image support

Many examples using various temp/hum sensors

© Unwatch v

Find file  History

Latest commit 114deed 7 days ago

YFork 213

2 months ago
a month ago
a month ago
amonth ago
26 days ago

2 years ago
a month ago
a month ago
a month ago
a month ago
a month ago

a year ago

a month ago

a month ago

a month ago

2 years ago

https://github.com/CongducPham/LowCostLoRaGw/tree/master/Arduino

14



Large variety of examples to learnciaziuey

and adapt

«NAZH

] CongducPham / LowCostLoRaGw

<> Code Issues 96

Branch: master v

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

Pull requests 2

@ Arduino_LoRa_GPS

8 Arduino_LoRa_Gateway

8 Arduino_LoRa_Gateway_1_4

8 Arduino_LoRa_Generic_Sensor
8 Arduino_LoRa_InteractiveDevice

[ Arduino_LoRa_Ping_Pong

@ Arduino_LoRa_Simple_BeaconCol...

@ Arduino_LoRa_Simple_SoilHum

I Arduino_LoRa_Simple_temp

@ Arduino_LoRa_SoilHum

8 Arduino_LoRa_temp

@ Arduino_LoRa_ucamll
Il libraries

[E) README.md

Projects 0 Wiki

LowCostLoRaGw / Arduino /

% Unstar 216

@® Unwatch~ 49

update README

update gateway related files and some sk¢g
improve management of transmission pow
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 comy

Arduino_LoRa_Demo_Sensor is a very simple demo sketch for training purpose. The main program, i.e.
Arduino_LoRa_Demo_Sensor can be left unchanged by the students. They just have to add/modify code in
my_demo_sensor_code.h and my_demo_sensor_code.cpp to adapt the code for a given physical sensor. The provided example
reads from either an LM35DZ or a TMP36 analog temperature sensor. The sensor is connected on pin A0 and is powered
with digital pin 9.

Arduino_LoRa_Simple_temp uses the same simple structure than Arduino_LoRa_Demo_Sensor where my_temp_sensor_code.cpp
contains the code to read values from the physical sensor (which is still either an LM35DZ or a TMP36 analog temperature
sensor). Additionally, this example illustrates how to implement periodic sensing with low-power mode to run on battery for
years. The sensor is connected on pin A0 and is powered with digital pin 9.

Arduino_LoRa_Simple_DHT shows how a more elaborated digital sensor such as the DHT22 (also known as AM2302) can be
used. Code for DHT sensor is provided by the DHT library by Adafruit. This example therefore shows how you can use
libraries provided by third-parties which is most likely the approach that you will use if you need to support a new physical
sensor. Note that the DHT code can also be used for the AM2305 sensor. One advantage of the AM2305 is that it usually
comes in an outdoor casing which make it suitable for outdoor and real-world deployment scenarios. Note that as it is a
very simple example, only one physical measure is provided. In the example, it is the temperature even if the DHT22 sensor
can provide both temperature and humidity. The sensor is connected on pin AO and is powered with digital pin 9.

Arduino_LoRa_temp ends the simple temperature example serie. It illustrates a more complex example with AES encryption
and the possibility to send LoRaWAN packet. It can also open a receive window after every transmission to wait for
downlink message coming from the gateway (to do so, uncomment #define WTH_RCVW ). The template shows for instance
how an '/@Ax#' command from the gateway can be parsed to set the node's address to 'x". It can serve as a template for a
more complex LoRa loT device with actuation capability on downlink packets from the gateway. The sensor is connected on
pin AO and is powered with digital pin 9.

update README

19 days ago

15
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= : WNAZIUTY
Open, versatile loT gateway NAZENUDY

Latest distribution
https://github.com/CongducPham/LowCostLoRaGw

THE THINGS

NETWORK

[ ThingSpeak

@ ready
) brokermattdashboard.com
@ connected
() mosavitto
test.mosquitto.org
_@ connected

Raspberry PI: lots of libraries, lots of
software, lots of hardware, lots of shields,...

38 o 8 o e o 34

Gateway Web Admin

RaspbianQ$§ = -

&
poEpEl °
.
H

rJ
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P ™ | arge customization possibilities azir o

("

® The flexible gateway architecture VEm o Rl
offers high versatility by customization * '

@® There are 4 alternatives for .-
customization

Handle
downlink
data

® The geek way
© Modify/extend post-processing block

® The "smarter" way
© Add "cloud" scripts
® On packet reception
©® Add low rate periodic tasks
® Independant from packet receptlon
©® Add fast rate statistic-oriented tasks

Monitor
gateway
temperature

Cloud defnmon -

17



= Deployment in rural areas GAAZILEY
HAZIUDY
no Internet ® (NAZENUOY

@ deploying 10T in very isolated areas...
@®... where internet and electricity are not stable!

18



EAZIUTY)

«NAZH D)

~wwm Deploying 10T in Africa

Autonomous gateway - no Internet scenario
Access to the data from MongoDB

Display data: RSS! TC  DEF
Display sources: @ node 3 @ node 6 @ node_10
Zoom 10:  Whole period Last month Current month Last seven days

Current day
TracherOFS.
« C @ D 192.968.200.1:5080 " -0 n o Regorave ¥ 30 x 740 100WY Onine ¥
© Les pen visnds © Débuter avee Fiwion W WAZLP
Cr—CEr——ar—cer M o5n
List of devices = = ‘
:
- v
:
.

s 7
3 9 O time 2019-03-02T14:59:00
- at 6.087383
Lot | i ke © Oty somtnorn, G-
rssl e agw € Magere
gt ~16.365204 List of devices
dstance 02063 L] 16
state active Pon

In Africa, the practice of animal husbandry has Q.
always been and still remain farmers'livelihood ™ ;- "~ -
R < a e

19

| and incomes
‘ Their main problem in lrislcuvvtyr-r'nd;m;
. cattle rustling and some families are put in
dramatic situation after a theft (reported 2
billions CFA losses)

o

Link to a short demo video of the collar web
interface: https://voutu.be/meFDav1SLPI




= " . " EAZIUTY)
Branding” your loT gateway NAZENUDY

@ Develop/Add project/company specific features on top of the
general distribution

== = ADDITIONAL FEATURES SET 2 e

GENERAL DISTRIBUTION

Access to the data from MongoDB

A 20




e Tutorials/resources

https://github.com/CongducPham/tutorials

TUTORIAL ON HARDWARE &

‘I SOFTWARE FOR LOW-COST LONG-

RANGE IOT

2)  Whatis WAZIUP?

human-to-human or human-to-compute interaction.”

@NAZIUTY

LI

.
rist T PROF. CONGDUC PHAM _-::l IVERSITE
ass. s N = H . i

LOW-COST LORA |IOT DEVICE:
A STEP-BY-STEP TUTORIAL

CNAZIUTY)

UNAZIUTY

“NAZEN U DY

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

CNAZIUECY

Low-CcOSsT LORA IOT DEVICE:
SUPPORTED PHYSICAL SENSORS

CNAZIUCY

“NAZIUT)

s/ funwnwaziup ey

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

CNAZIUCY)

3
e

Low-COsT LORA IOT:

USING THE WAZIUP DEMO KIT —

NAZIUTY

WEB ADMIN INTERFACE

CNAZIUCY)

T

o

PROF. CONGDUC PHAM = =

HTTR//WWW.UNIV-PAU.FR/-CPHAM mEn
UNIVERSITS & DE PAU, FRANCE "

LOW-COST LORA GATEWAY:

" . LIUPP L LIUPPA ==
i L z A
The generic hardware platform loNGDUC PHAM "= IVERSITE a1 team PROF. CONGDUC PHAM " IVERSITE Tatteam PROF. CONGDUC PHAM " IVERSITE
The Arduino Pro Mini Univ-Pal U.FR/-CPHAM mam DE PAU ET DES { HTTRI/WWW.UNIV-PAU.FR/-CPHAM  _mE S BN 4 HTTR://WWW.UNIV-PAU.FR/-CPHAM s OF PA ET ot
£ DE PAU, FRANCE " PAYS DECADOUR UNIVERSITE DE PAU, FRANCE . UNIVERSIT! £ DE PAU, FRANCE !

LOW-COST LORA IOT ANTENNA
TUTORIAL FOR GATEWAY

“NAZIUT)

= =
H
PROF. CONGDUC PHAM _-:l IVERSITE
HTTP://WWW.UNIV-PAU.FR/-CPHAM umn AN
" avs DE LADOUR

)

UNIVERSITE DE PAU, FRANCE

10T DEPLOYMENT WITH WAZIUP
* ok k

GUIDELINES, BEST PRACTICES,
TROUBLESHOOTING AND FAQ

C@NAZIUCY

UNIVERSITE DE PAU, FRANCE

..
=
- PROF. CONGDUC PHAM _-_-l}f]wmsmé
4 HTTE//WWW.UNIV-PAUFR/-CPHAM s oc #au €7 s
.

21
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YouTube videos HAZINUL

Low-cost LoRa loT
| gateway

+19000 views

Apr2020

Low-cost LoRa loT
device

+87000 views
Apr2020

https://www.youtube.com/watch?v=YsKbJeeav M

+3500 views
Apr2020

Setting up a
gateway in dSmins

Apr2020

https://www.youtube.com/watch?v=2_VQpcCwdd8 https://www.youtube.com/watch?v=CJbUFXLpSok

22
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«NAZH )

@ Technical training sessions
® Hackathons, ...

Getting started with sensors

:(—‘ C ® ® diywaziup.iofindex.html B - @ Y  Q Rechercher v In @ ©

£F Les plus visités ) Débuter avec Firefox W) WAZIUP

lfl. ON-LINE ARDUINO SENSORS AND DIY LORA
CNAZILS) TUTORIAL

Online Arduino & loT step-by-step tutorial
https://diy.waziup.io

Introduction to Arduino IDE

This online tutorial on Arduino, Sensors, and LoRa technologies has been developed by University of Pau, France,
in the context of the WAZIUP and WAZIHUB projects funded by the European Union in the H2020 research

Measuring temperature program. The main objective of this online tutorial is to provide comprehensive and guided training materials to be

used in training, hackathons, bootcamps, entrepreneur's days,... that are organized by WAZIUP/WAZIHUB across

Measuring distance < Africa. The main contributors are Mamour Diop, Muhammad Ehsan and Congduc Pham. Our main current

research focus is on LoRa networks and |oT but this tutorial first start with basic of Arduino and sensor

M Ty programming to understand sensing systems that are the foundation of so-called Internet-of-Things (loT)
easuring humidi
E concepts. Then in a second step, we will introduce LoRa radio technologies and show how to build low-cost, long-

range and energy-efficient loT devices.
Detecting motion

- T i -driy -Afri j
| s - WAZIUP is a technology-driven EU-Africa project

- developing a fully open source loT end-to-end (sensors,

Measuring Light
e e networking and software) platform, specialized to meet

1]
Livestock farming Fishfarming & aquaculure

. African needs/applications in terms of cost, energy,
- /x’!‘ ==
&

Using GPS Storage & logistic

Measuring Sound Level internet connectivity and simplicity. Congduc Pham is the

scientific leader of the "Open loT sensing and

Environment communication platform" workpackage which tasks are

to develop an open, low-cost and long-range LoRa loT

Connecting an OLED screen framework. Interested readers can find many resources from our github on the low-cost LoRa loT framework and

from Congduc Pham's tutorial/talks web page.

Lisa Board awith \AIEi < [ — ] [ Feb 20162019 Moy 20182021
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= . EAZIUTY)
P "™ __.to capture specific parameters azi oy

Different 'rypes of crops

vé W

7 parameters
e SH: Soil Humidity

* TP: Temperature
* HD: Humidity

e WD: Wind Direction| - s»
* WS: Wind Speed
¢ WG: Wind Gust
¢ RA: Rain Amount

!
SJ
A

Turbidity

25



LOW-COST COLLAR FOR CATTLE RUTLING: CIMEL FARM, SENEGAL

always been and still remain farmers’livelihood
and incomes - -

~ Their main problem in this activity erain th
- cattle rustlingand some families are put in
dramatic situation after a theft (reported 2
billions CFA losses)

O The Kwame Nkrumah University of
Science and Technology (KNUST)

O Located on the campus of the Kwame
Nkrumah University of Science and *
Technology in Kumasi, Ghana.

Q0 The farm comprises 30 constructed fish
ponds, a farm house, a recirculating
aquaculture system (RAS) laboratory and
store houses.

LOW-COST BUOY FOR FISH FARMING

Pipe fixed at the bottom of
the pond

Water-proof box with 2 sensors
inside (temperature, humidity)

Solar Panel =
B

Buoy
3 Water Sensors (pH, Dissolved
Oxygen, Temperature) 30 cm
below surface

Mesh tube to protect the sensors [0

Nl (NAZIUCY

In Sub-Saharian Africa, the volume of natural captured fish doesn't
meet half of the population demand

Increasing production of aquaculture will help reduce the quantity of
imported fishes in Africa

The aim is to monitor in real-time different parameters to control
water quality and prevent some diseases that could affect fish in
order to improve the quality and quantity of the production

SANAR FARM, SENEGAL

1 Farm located at less than 2 km from UGB.

) One pond is dedicated for the Waziup
application : 50x25m, average depth of 0.5
meters, populated by 4000 individuals of
saltwater tilapia.

Q The basin is irrigated via a water supply system
fed by a riverin proximity.

Q The water in the pond is changed every 10 days




UBG FARM, SENEGAL

a1 g

SOIL HUMIDITY SENSOR FOR AGRICULTURE

Monitoring soil moisture and other
parameters to provide insightful
recommendations and notifications to
farmers, and advisors




HATCHERY EXPERIMENT, BURKINA FASO

 Laboratory named Laboratoire
d’Etudes des Ressources Naturelles et
des Sciences de I'Environnement
(LERNSE)

1 NAZI BONI University ina small village
of Bobo-Dioulasso city

 Sensors are placed in a hatchery and
the box is placed outside of the
building

From Unparallel for WAZIUP

LOCAL WEATHER STATION FOR AGRICULTURE

In agriculture, different factors can be monitored. Having the ability to control those factors is the
key toincrease the productivity.
Agriculture MVP requirements:

Obtain and produce weather related
information which will be used to advise the
farmers!

“https/openweathermap.org/ Combine with
open weather
data to

get more
accurate

. predictions
b
j

Get local weather

measurements
Weather Web App

Pilot sites: Senegal, Togo, Ghana, Burkina Faso
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IOT ONLINE COURSE

Continue with
A-IOT-1: LoRa & LoRaWAN explained

WANAZIUS))

B loT — from idea to reality
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