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MOST of existing system are not adapted
for small holders in rural areas!
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P " | ow cost hardware AZInUBY

. . . ) http://blog.atmel.com/2015/12/16/rewind-50-
Arduino Pro Mini o 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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To simple PCB for easy integratio
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‘ e [ | ] A https://github.com/FabienFerrero/lUCA_Board
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™4 To close-to-market integration . azi oo

© WAZlIdev board allows for further integration

NAZEIOY / SR

WAZIDEV is a development board

with embedded LoRa module that allows

the developers to simply develop IoT sensor

. ! node as well as IoT actuator node for their IoT

WAZI n E“ applications. Using WAZIUP Gateway and

Cloud platform, the developer can develop a

range of IoT applications. The board is

lo “ a highly configurable to support wide

range of sensors. The board is fully

d e“e I 0 n m e nt compatible with our technology

ecosystem but it is also

hnard interoperable and open to

integrate  with  other
ecosystems.

The LoRa sensor board for developing
loT solutions

WAZIDEV offers a fully-fledgedLoRa
development board. It is an ideal solution for
start-ups and entrepreneurs who want to
rapidly prototype IoT applications.

i %)) GATEWAY o,))
® [t supports the Arduino IDE and \\ /’
provide all Arduino standard LI
pins AL ez

Ve

® Embedded Lipo battery
charger for the L d
applications with =
solar panel SENSOR I

® Two programmable
pins with high current
support (500mA)

—

® [ow power option and battery
level monitoring features




Reduce development cost & time
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P Achieving several years of operation! a0
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wakes-up every 10min,

C th 2 take a measure and send
an run more than < years to GW

with 1 measure/10min

Can run several years
with 1 measure/1h I —
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SMA in deep sleep
mode, about
40mA when active
and sending!
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Generic loT v.s. highly specializediazi o

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

® Technology transfers to user communities, economic actors,
stakeholders,...
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L0 Arduino_LoRa_temp | Arduino 1.6.6

* temperature sensor on analog 8 to test the LoRa gateway
.
* 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
+ Cat your option any Tetmemmmdemns oo e o 2
Arduino 1.6.6 Teensyduino 1.27

* This program is distr:

* but WITHOUT ANY WARRAM

* MERCHANTABILITY or FI™ - .E.:'

* GNU General Public Lit +

N Genuino

* You should have receiyv

* dlong with the progra ARDUINO

.

/ AN OPEN PROJECT WRITTEN, DEBUGGED,

AND SUPPORTED BY ARDUINO.CC AND
// Include the 5X1272 THE ARDUINO COMMUNITY WORLDWIDE

#include "SX1272.h"

LEARN MORE ABOUT THE CONTRIBUTORS
L1y arovino.cc |

// IMPORTANT on arduino.cc/credits

zzana
// please uncoment only :
Y

// it seems that both Hop
// boards we set the init
77

// uncomment if your radio is an HopeRF RFMO2W or RFMOSW
#define RADIO_RFH92_95

// uncomment if your radio is a Modtronix inAir98 (the one with +20dBm features), if inAir9, leave comment
//#define RADIO_INAIROB

Y urriuiuiiuuuirrarared

77 TupARTANT

av

ptimized, US English on /dev/c
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100% open-source code templates,yazir oy

[J CongducPham / LowCostLoRaGw

<> Code @ Issues 161

Branch: master v

Congduc Pham update SX1272.cpp

8 Arduino_Encrypt_LSC_v2

8 Arduino_GPS_Parser_GGA
8 Arduino_LoRa_Demo_Sensor
8 Arduino_LoRa_GPS

8 Arduino_LoRa_Gateway

8 Arduino_LoRa_Gateway_1_4

8 Arduino_LoRa_Generic_DHT

8 Arduino_LoRa_Generic_Simple_Mu...

8 Arduino_LoRa_InteractiveDevice
8 Arduino_LoRa_Ping_Pong

8 Arduino_LoRa_Ping_Pong_LCD

8 Arduino_LoRa_Radiohead_Example

8 Arduino_LoRa_Simple_DHT

1 Pull requests 2

LowCostLoRaGw / Arduino /

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

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

Many examples using various temp/hum sensors
https://github.com/CongducPham/LowCostLoRaGwi/tree/master/Arduino

© Unwatch v
1" Projects 0 EE Wiki lili Insights 4} Settings

Create new file ~ Upload files = Find file = History

62  Unstar 397 YFork 213

Latest commit 114deed 7 days ago

2 months ago
a month ago
a month ago
a month 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
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Open, versatile loT gateway CNAZIUTY)

( H b
Large customization features WNAZEIUDY
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NETWORK

Raspberry Pl lots of libraries, lots of
software, lots of hardware, lots of
shields,...
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| brokermgttdashboard.com j

@ connected

’ (({(7)))) mosauitto

' testmosquitto.org | |

i set topic and payload
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ateway Web Admin

& Couds

Gateway configuration 7 Gatoway Configuration

2 Gatoway Update

BB o i s oo eponsae] Syt
Cloud WAZIUP ThingSpeak Cloud No Internet Cloud Gps File Cloud MQ1
s .

Frequency Kl Enabled faise

PA_BOOST Oaatiod

PA_BOOST s recuird for some racio modules such s A98, RFMIZW, REMOSW, NicaRF L

.
70 the PA_BOOST sattings, organization name ORG
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p"wmy | he WAZI|UP cloud platform

https://dashboard.waziup.io
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EEr-Sensor node

(UNB-FISH_FARM_Sensor- 41)
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Cote d'Ivoire
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Code licensed under Apache 2 © 2017 Waziup.io

@© Sensors data and context
© Gateway management
@ Notifications

® User management

@©@ Responsive design

UNAZIUTY
«NAZH

)
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Rural areas: no Internet ® (((Ngzi#*\\,ﬁ:ﬁ‘%ft;.))

@deploying loT in very isolated areas...

@®... where internet and electricity are not stable!




Autonomous gateway CNAZIUO)
Embedding applications NAZENU D)

Access to the data from MongoDB

export data to csv

Visualize locally stored data
2016-12-15 15:28:32

2016-12-15 15:24:50 y ~.

S —

2016-12-15 15:01:52 Display data: ©RSSI TC DEF
2016-12-15 14:56:37

Dec 10

Display sources: node_3 @ node_6 @ node_10

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

write less, do more.

TrackerGPS X

<« Cc @ @ 192.168.200.1:8080 9% | ++ ©@ {¥  Q Rechercher n o = Responsive ¥ 360 |x | 743 100% v Oniine ¥
L Les plus visités @) Débuter avec Firefox W) WAZIUP
(SN «

v
s~ ¥ List of devices
* Soarch = ~
- T —— 7 30 31 32 33
Field Value
02 () w 00000027EBSA71F7
b () src 31
z“g ”! name waziup_UPPA_Sensor31
s(m) Grands 134
,! l (@) D g s &)
ju Sénégal at: 16.087383
gt -16.365204 be 1
dist:337.06m Py
fxt 4180
active yes
snr 7
time 2019-03-02T14:59:00
In Africa, the practice of animal husbandry -0 lat 16.087383
always been and still remain farmers’livelihood
| and incomes i rest =)
@ [ B . S ¢ Igt -16.365204
Their main problem in this activity remain the s : f
- cattle rustlingand some families are put in 7 distance 0.3063 2 6 16 17 18
| dramatic situation after a theft (reported 2 = :
billions CFA losses) T - €40 EEHD 19 25 124 10
\ i i
b : - L




Tutorials/docs an

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

Depending on how many sensors you want
to connect, the number of ground (GND)
pins may be limited. You can extend a GND
pin with a header pin where all pins are
soldered together.

You can get the original board designed by Sparkfun or get one of
the various clones available mainly from Chinese manufacturer. The
last solution is very cost-effective as the Pro Mini board can be
purchased for a bit more than 1€ a piece.

The LoRa radio module

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

e
—
LoRa
=
Fully tested LoRa -
radio modules HopeRF REM92W/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 LoRa radio module

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.
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COME AND DISCUSS WITH US

Internet of Things - From idea to reality, making it happen in Africa
International Telecommunication Union Smart Incubator/WaziUp and WaziHub

Join us for a hands on practical workshop on how to design and deploy low-cost loT across
Africa. This workshop will focus on African user needs driven innovation in loT, loT training
programmes and demos of real use cases of loT deployment. This workshop is under the
umbrella of the ITU Smart Incubator, a programme that supports technology oriented start-
ups in the fields of Al, loT and Blockchain. The workshop will be delivered in collaboration
with the ITU Smart Incubator Knowledge Partners Waziup and Wazihub.

1 SMART

<~ INCUBATOR

s 0 (WAZINUD)Y) (WAZEIO)
1. Opening Remarks and Welcome Keynote
2. WaziUp loT Initiative in Africa

3. 10T Capacity building and innovation ecosystem Session 254

4. Designing and deploying low-cost loT in Africa (Senegal and Ghana pilots)
5. Case studies - loT for fishing, cattle rustling and agriculture
6. Impact analysis

16:30-18:15, Thursday, 11 April 2019

Q@ Room K2, ITU Montbrillant @

% Thematic Workshop




