THE CHALLENGES OF DEPLOYING
LOW-COST, LONG-RANGE IOT IN
AFRICA

CNAZIUTY)
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talking about loT... i
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Smart Farming & Smart Agriculture
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Manage your farm smarter
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Cost, efficiency & performance
WNAZILSTY)

1 Can we build low-cost,
low-power, generic |oT Low-cosT HARDWARE
p|g’rform s from off-the- p o e reuind.

shelves componentse

d Can we create
sustainable innovation
with user communities,
economic actors,
enfrepreneurs,
stakeholdere

http://blog.atmel.com/2015/04/09/25-dev-
boards-to-help-you-get-started-on-your-
next-iot-project/
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Ready-to-use templates
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Running for several years!
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Can run for more than 2 years
with 1 measure/10min

:

Can run for 3-4 years with 1
2500mAh measure/1h
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Full Do-I1t-Yourself approach Ef'@
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Still DIY but simple PCBs make it
much easier for developers
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Many tutorials/resources

NRZIUEY

EU H2020 grant agecement umber 667607

1

Low-cost LoRa loT devices and gateway FAQ

What is Internet-of-Thing (IoT)?
From IERC (European Research Cluster on the Intemet of Thing)

CNAZIUC)

https://github.com/CongducPham/tutorials

TUTORIAL ON HARDWARE &

thing o and

SOFTWARE FOR LOW-COST LONG-

into the information network."

From ht:/iwww.gartner.comitglossary/nternet-of-things!
“The Intemet of Things (o) is the network of physical objects that contain
d y vith their internal

RANGE IOT

From

states or the extomal environment.”

“The Intermet of Things (1oT) is a system of inferrlated computing devices,
objects.

i data over
~human.-to-human or human-to-computer interaction.”

“NAZIUTY

2) Whatis WAZIUP?
The EU project, namely the Open Innovation -8
0T and Big “he rural LIt
iica Fir e .
e, Tt PROF. CONGDUC PHAM IVERSITE
Second, while italso TR/ /MWW UNIV-PAU. 1 Meseoeros

‘engages the flourishing ICT ec)
and good practices, entrepren
sector, WAZIUP proposes sol

WAZIUP will delver a commur
‘generate locall the know how|
standards will help o create ar
o radically new paradigms

driven by the following visions:|

1. Empower the African Ry
empower the Afrcan ruf
of rapid urbanization an{
support the necessary
breeding on a new scal

Author : Cangduc Pham, Universiy of P
Lastupdate - 07.0.2016

LOwW-COST LORA |IOT DEVICE:
SUPPORTED PHYSICAL SENSORS

CNAZIUTY)

‘Congauc Pham, Ntpy//cpham.perso.unN pauLty

The generic hardware platform

The Arduino Pro Mini

CNRAZIUT)

[ONGDUC PHAM
UNIV-PAU.FR/-CPHAM
F& DE PAU, FRANCE
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LOW-COST LORA IOT DEVICE:
A STEP-BY-STEP TUTORIAL

CNAZIUT)

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

CNAZIUCY

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

NAZIUT)

PROF. CONGDUC PHAM
HTTP://WWW.UNIV-PAU.FR/~CPHAM
UNIVERSITE DE PAU, FRANCE
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LOW-COST LORA IOT:
USING THE WAZIUP DEMO KIT
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The Arduino board based on

the Arduino Pro

You can get the original board designed by Sparku

last solution s very cost-effective as the
purchased for a bit more than 1€ a piecs

The LoRa radio module

un or get one of
the various clones available mainly from manufa
board can be pins may

acturer. The.

power consumption

Dependinf
to connec]

pin vith a|

Sores WEB ADMIN INTERFACE

LoRa
Fuly o0 LoRa
raomaciles

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

The REMO5W can be found assembled (Adafruit) o an adapter can be

purchased (from Ideetron for instance)

Connect the LoRa radio module

® @

HopeRF RFWG2WASH b LoRa

Modtonix 9198
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PROF. CONGDUC PHAM
HTTP://WWW.UNIV-PAU.FR/-CPHAM
UNIVERSITE DE PAU, FRANCE

Connect the correspor
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(blue) is pin 11, MISO|

pin 10 and CLK (orang

Then connect also thel
f
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LOW-COST LORA IOT ANTENNA
TUTORIAL FOR GATEWAY
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10T DEPLOYMENT WITH WAZIUP
* * %

GUIDELINES, BEST PRACTICES,
TROUBLESHOOTING AND FAQ
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PROF. CONGDUC PHAM
HTTP://WWW.UNIV-PAU.FR/-CPHAM
UNIVERSITE DE PAU, FRANCE
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of
board (rght picture). The VCC of the Pro Mini board
gets 3.3y from the on-board voltage regulator.
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Youtube videos

Low-cost 4 < w | Low-cost
LoRa loT ' : A - ¥ LoRa loT
device | gateway

+74000 views

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

Extreme low- S A | . Setting up a
power LoRa £ | =l | o™ gateway in
loT - il ~ 5mins

https://www.youtube.com/watch?v=2_VQpcCwdd8 https://www.youtube.com/watch?v=CJbUFXLpSok
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From generic to specific @
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applications CNAZIUEY

Bin presented at Woelab

Photo from EGM
Photo from UnparaIIeI,
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In Africa, the practice of animal hu baﬁdry ham&Q %
- always been and still remain farmers’livelihood " -~
. and incomes =

List of devices

2 0 e e e e

- 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)

KUMAH FARM, GHANA

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

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

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

LOW-COST BUOY FOR FISH FARMING

Pipe fixed at the bottom of
the pond

Solar Panel

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

Buoy j‘

_ L

3 Water Sensors (pH, Dissolved ¥
Oxygen, Temperature) 30 cm ;" g

below surface

Mesh tube to protect the sensors =

“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

O Farm located at less than 2 km from UGB.

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

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

O The water in the pond is changed every 10 days




UBG FARM, SENEGAL

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

Mﬂf 1 * oy




Open gateway B
(b HIV.’

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

LoRa Transceiver
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Open, versatile gateway

write less, do more.

2016-12-15 15:24:50
2016-12-15 15:13:26

Access to the data from MongoDB

export data to csv

Dec 04 Dec 08

Display data: ®RSSI TC DEF

Display sources: @ node_3 @ node_6 @ node_10

=TSN
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A
\ nodered/nodered.txt ‘f generated by CloudNodeRed.py

@ ready
@ HIVEMQ

ENTERPRISE MQTT BROKER

| brokermgqttdashboard.com J
@ connected

() mosauitto

test.mosquitto.org
'. connected

Zoomto:  Whole period Last month Current month Last seven days
Current day
+
L 192.168.200.1/a0m eway_config.php < X, Recherch 0 9 3 A 4

80 Les plus visités @ Débuter avec Firefox 3 Ak une

Gateway Web Admin

& Clouds
2 Gateway Update

A System

Gateway configuration

Mode. 1 .
- @
P

Gateway Web Admin

§§

# Gateway Configuration

Cloud

2 Gateway Update

test

Gauge

21.65

A System

[ T smon [ | o JER

[UENZVANLIN  ThingSpeak  Cloud No Internet  Cloud Gps File  Cloud MQTT  Cloud Node-RED

Enabled false
project name waziup
organization name ORG .
service tree
auth token this_is_my_authorization_token .
source list Empty .




loT in Africa usually means... e 2
CNAZIUC)

... deploying loT in very isolated areas...

... where internet and electricity are not
stablel

20



GW embedded applications: GPS "

for cattle localization — on-the-go  «uaziuey
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List of devices

2 6 16 17 18 19 254 124 10 ‘
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Cellular Internet and SMS ool
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d Internet connection can
be obtained from cellular
networks

4 Instead of uploading to
clouds, the gateway can

also send SMS to the end-
user

w SFR ¥

15:49

Vendredi 20 juillet
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Making loT happening! —
CNAZIUEY)

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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