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Ultrasonic fill level sensor
10+ years battery life
IP 66, [-40°, +85°]
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CONTROL, OPTIMIZE &
INSTRUMENT !
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storage areas ay su.bscrlptlon i
ers|  Limitation of coverage =
High energy consumption

Moisture/ g 10-15kms /$
Temperature of = e
— § = ) P ;

Range O: 300m
(I=Indoor, O=0utdoor) b kil I: 30m
Tx current

) 200-500mA 500-1000mA 100-300mA
consumption

Standby current 2.3mA 3.5mA NC



Range
(I=Indoor, O=0utdoor)

Tx current
consumption

Standby current

o
: C
2
m
=

18720 JOULES

TX power: 500mA
P=1xV=500x 3.3 =1650mW
E=Pxt->t=E/P

11345s or 3h9mins

O: 300m
1: 30m
200-500mA 500-1000mA 100-300mA
2.3mA 3.5mA NC

Haven'’t considered:

Baseline power consumption of
the sensor board

RX consumption!
Event capture consumption
Event processing consumption




THE WIRELESS SPACE

Energy-Range dilemma

Energy
WWAN
2G/3G/4G
o WMAN
=Y)
=
2
WLAN
Zigee 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

Data Rate (Mbps)



LOWER ENERGY MEANS
SHORTER RANGE!

-5 ® @ ~Short range,
{Z feiad A8

_--
-
-

.
%
- Routing issues
- Medium Access issues
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& LOW-POWER AND LONG-
: RANGE?

Energy-Range dilemma

2G/3G/4G

802.15.3

802.15.4 Biyetooth 802.15.3a
802.15.1 802.15.3¢
0.01 0.1 1 10 100 1000
Data Rate (Mbps)

Energy
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_ 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
p @ @)~ |* +14 dBm high efficiency PA
I;-“ I’ * Programmable bit rate up to 300 kbps
'l ¢ High sensitivity: down to -137 dBm
0dB : ll:] | : Tran:r:tirs‘sion
\ I P ax
\ ! [dBm]
\ I
\ / ‘ “'l
[ S —
dB Jd5] | S =

From Peter R. Egli, INDIGOO.COM

13



w
a

=

E RFaWireless Solutions

FUT

bits/sec

14

the range

IS

ivity, the longer

iver sensi

k]
2
e 58
2 238 =
g8 3 Q
33 @)
a2 O
8 S
g O
o [
g o Z
s o))
m Ll
s o
g &
T it
FF_ 38 2 o
-
p -
g8 $ £a £
g2 28 5 8 b
L Xs) Es e
/ 5
p
A O 1 1 1 1 1 1 1
O T S
PSP YU U NN U U U S
— IV SO U N
L — —_—— - [ I P E S —— L - L
- T S — _ﬁ
e Bl B ---T--—--r-———-
I PO A G
I 1 a mu I I I Z 1 1 I
Fma4----+--| N & —— b ——t———— - f I t+r-———-r-—-—=-H
| 1 1 1 1 M 1 1 .
I I Lo I I I - I |
G 4 ___1--| X O S T T (72 J<'e J W SO
I I v » I I i O © | I I
_ Y s “ “ _ Q © | " "
| I -~ 0
Mm .1 |« O A T I = - R A
—4----4+--| O ¢ ———p——— + 0w pfr-———-r----+ ©
Attt > - ---T——-- T 3 ¢ [r-——-r-———-1 —
I SRR B -~ nnu o [CIITIZIIDOATITICIN O @ [FCCCITICCIN
||u||mH|| S C () |||H |||||||| + - - m d F—_——— - ———H
IO - T I S S S [ TR |
I ] I I ] 1 I
c < O
l -l 85 8 e o oot
T S = A (== - N
|__ .—.a-.“. O m LL l l 1 |
- QQ-+--| = F , H S S S
D! S Nm I I I
| l o T I 1 I
I I ) ° I | I
[ sl S w0 I I I
1 < - | =
MRS TN B AN SIS — %
— ittt Sl Bt it r———-r-—--r
R . e e ——
L4 g1 ___ g L1l JER! EU Y P S ——
1 | 1 | 1
I R —_——— - N R IR S T S R —— ) I R —
I 1 1 I
I R S § L L
T T i i
I I | I
I I | I
F—t— - - - ———f-—— ¥+ S |--- t————-F-———H
] 1 1 ]
] I 1 1 ]
- i
I I
IR CIi-ICCICIIPoCCICCCCiC r-ooroootooooo] 8
Y SERY SRR RS TREERERI BF N L-ZZZCZZZZd
! Lt ___ —_——t _— I S MU
g2 ] i i
g = A T e D r———-r-——-r
23 a1 __ M __ 1 _ /T ___ Lo —L_—__U
£ 3 I I I | I
&= L d e — ol e ¥ | R ——
g = | 1 | 1 I
g = |4 L ___1_ Lol bbbl ___L____u
8 = | | | | | | | | | | |
8 = | | | | | | | | | | [
2 = % m wn o Te] o wn o wn o Yo}
R = ™ ™ (9Y] (9V] - ~— o o (o))
- - - -— - - -— - - -—

(wgp) Ananisues

The lower the rece



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

7 SIGFOX UNB
\ AR °°:;.'.7:.".":"/ \

—
U LoRa == ) spbctum
--------- / 2
3 1 5
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i ENERGY CONSUMPTION
COMPARAISON

Range N/A O: 300m O: 90m

- (I=Indoor, O=0utdoor) I 30m I: 30m ZG.-"?-G
&)
[}
I= c;:st::;ﬁ?;n 200-500mA  500-1000mA  100-300mA [ 18mA 18mA-40mA ]
()]
UE) Standby current 2.3mA 3.5mA NC 0.003mA 0.001TmA
S )
= Energy harvesting No No No Possible Possible
" (solar, other)
(]
e} Battery 4-8 2-4 50 60hours 120
|c_5 2000mAhR hours(com) hours(com) hours(com) (com) hours(com)

(LRG battery) 36 days(idle) X hours(idle) X hours(idle) | 10 year(idle)
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Libelium LoRa is based on
Semtech SX1272 LoRa
863-870 MHz for Europe

inAir9 based on
SX1276

based on Semtech
SX1278 LoRa 433MHz Froggy Factory LoRa

module (Arduino)

IMST IMB80A-L is based on y

et Semtech SX1272 LoRa
LlnkLabs 863-870 MHz for Europe :
HopeRF HopeRF HM- Symphony module TR
TRLR-D : S
RFM ,  Embit LoRa
series P %j LoRa™ Long-Range Sub-GHz Module
Adeunis ARF8030AA- Lo868 . Microship RN2483

habSupplies
AMIHO AM093

Multi-Tech
MultiConnect mDot

ARM-Nano N8 LoRa SODAQLoRaBee  ¢ypan | oRaBee
module from ATIM Embit RN2483 17

QMIHO _AMD93-0 S
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Ultrasonic fill level sensor
10+ years battery life
IP 66, [-40°, +857]




CONTROL, OPTIMIZE &
INSTRUMENT !
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Predictive Maintenance
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Graphics from http://www.vitria.com/iot-analytics/
Customer Engagement
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ThingSpea Channels - Apps  Blog  Support

Test LoRa UPPA

Channel ID: 66583 Test of LoRa gateway at University of Pau, France
Author: cpham ®: Test, lora, uppa
Access: Public

PrivateView | PublicView  ChannelSettings  APIKeys  DataImport/ Export

n
I n g p e a £ Add Visualizations Data Export MATLAB Analysis MATLAB Visualization

Field 1 Chart ® S - Field 2 Chart © /-

Test LoRa UPPA Test LoRa UPPA

m Thlngspeak Channels -  Apps Blog  Support ~

value
src

e 09:34 09:35 09:36 09:37 09:38 09:34 09:35 09:36 09:37 09:38
User: cpham pae st com pue R
Test LoRa UPPA Test LoRa UPPA
s
.
Channel ID: 66583 B 5
g . 3
Author: cpham o )
Test of LoRa gateway at - -
L Date Date
Un|vers|ty of Pau’ France ThingSpeak com TingSpeat.com
Test LoRa UPPA Test LoRa UPPA
s
R g
25
W Test, lora, uppa
09:34 09:35 09:36 09:37 09:38 - 09:34 09:35 09:36 09:37 09:38
Date Date
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USING () Grove

< loR,.. G Microstr... | [ freeboard/- Obse... \Q tftelkam... | ATmega328P... ©p SX1272.. = SMAOURP-S.. = §.§ Top49T... ‘) + v »
‘\/\5/ @ | https://www.grovestreams.com/observationStudio.html?org=7a5de802-5d71-319 ¢ | (2 ligue aquitaine tir INBE O 8 A | =
(3] Les plus visités ~  Débuter avec Fire... [53] A la une ~
‘)) GroveSireams Congduc Pham ~
Component Studio Admin v [ 1(0,6,0) o o
Observation Studio «| | == sensoré ‘ == sensor3 * |
Oc Wi temp temp
Components # 2@ @ *none*~ From: 2015-12-14 [F 20:26:12 v To: 2015-12-14  [F 22:26:04 v 4 » Pl Compare
4 /=3 Components temp |
- 26.00
4 {3 sensor3 A B ] ©Add © Delete
= temp Row Time ~ Value
4 sensor6 -
o 1 @ 22:26:03.633 25.87
"= temp N
2 @ 22:23:40.604 25.87 24.00
3 @ 22:21:35.489 25.87
4 @ 22:17:32.907 25.87
5 @ 22:15:41.998 25.87
6 @ 22:11:40452 2343 22.00
7 & 22:07:36.184 23.43
8 0 22:03:33.273 22.94 20:30 21:15 22:00 22:30
< 9 @ 21:59:33.532 23.43
10 @ 21:55:28.121 23.92
_ 20:30 2:00
11 @ 21:51:22.015 22.94 7 " 5
12 @ 21:47:22.836 23.92
= — sensor6.temp
13 @ 21:45:17.126 23.92
14 @ 21:41:13.750 22.94 Chart Type ~
Quick View ¥ix
temp 25.87
Last updated 22:27:57 (3m 59s ago) 22:27:57
w0 W
20:45 21:00 21:15 21:30 21:45 22:00 22:15 22:25

Refresh 26
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|IOT FOR ALL?

d Many areas and countries are still far from being
ready to enjoy the smallest benefit of loT
d lack of infrastructure
d high cost of hardware
d complexity in deployment
A lack of technological eco-system and background

- SFirebase (©FI

29



/ 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




i INTERNET, CLOUD & BIG
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Internet connectivity is
weak and expensive!
Nearly impossible in
remote/rural areas

Deman d/Supply Optimization

Customer Engagement
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INTERNET‘@

05[,9_ FOR RURAL APPLICATIONS IN
DEVELOPPING COUNTRIES ,w
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d WAZIUP is an EU H2020 project (2016-2019)

 contributes to long-range |loT & open big data
with WP2 & WP3
-

\J Open loT sensing and

| communication
/k platform (WP2)

Open big data
application platform
(WP3)

R with LESS 4

User acceptance and business model (WP5)

Building sustainable innovation community and ecosystem (WP6)

ANRZIUT)

&

Project coordination and innovation management (WP7) ]

33




OBJECTIVES

d To develop/adapt low-cost and energy-efficient
hardware (e.g. sensor/actuator) that fit fo African
context

d Design and development of loT long-range
communication framework (device+gateway)

d To develop and validate the open loT and Big
data and advanced analytic application platform

 To offer open sources WAZIUP (hardware and
software) platform for developer and SMEs
communities

34
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WHAT IS ARDUINO?

Arduino is an open-source electronics
platform based on easy-to-use hardware
and software. It's intended for anyone

making interactive projects.

it ®

oa_A X

2 ARD!

UINO MICRO

ARDUINO

ARDUINO BOARD

Arduino senses the environment by
receiving inputs from many sensors, and
affects its surroundings by controlling

lights, motors, and other actuators.

>
-1 % Se ol

(@866 ARDUINO PRO MINI

void setup () {

}

void loop () {
1

ARDUINO SOFTWARE

You can tell your Arduino what to do by
writing code in the Arduino programming
language and using the Arduino

development environment.

% ARDUINO DUE



8 | ARGE ECOSYSTEM, STILL
GROWING!
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e < http://blog.atmel.com/2015/12/16/rew
oe @@o@o%ﬁp{oo’g ==, S e 2 ind-50-of-the-best-boards-from-2015/
T X AN [ ~ L& - )

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

0000000000000 0
;000 @ iy --.

:
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WHY GO FOR ARDUINO?

Avec la bootloader 1 pcs Pro Mini ATMEGA328 Pro Mini 328 Mini ATMEGA328 3.3V /8
MHz pour Arduino

A:Dl View original title in English

Wedefefe e 4.9 (417 Votes) ~ 434 Commandes

Prix :

Livraison :

Quantité :

Montant
total :

€ 1,49 /«it

&8 Trouvez plus de deals sur 'App ~

€ 0,29 vers France via China Post Ordinary Small Packet Plus v

Livraison : 15-34 jours (envoyé en 7 jours ouvrables)

- 1 <+ | Kit (55350 Kits available)

€1,78

d Cheap, open, and easy to use/program

d huge developer communities
d Hardware is not the main important issue

O Software is!

37
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ARDUINO MICRO

(( NiceRF \

BAhES

LoRa radios that
gﬁgggﬁsry areacy HopeRF ibeli Modtronix LE?S;GRF
RFMI2WI9SW inAir9/98 LoRa1276

_______________________________________________________________________________________

Long-Range communication library
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ENERIC SENSING |IOT DEVIC

d Build low-cost, low-power, Long-range enabled
generic platform

d Methodology for low-cost platform design

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

U
e 2,08

- RN
pnt® @ 7N 0.9

) 5 AlgA2 [ .
00000000000 0 -
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EMPLATES ARE AVAILABLE .
ON GITHUB

[} CongducPham / LowCostLoRaGw @Watch 6 4 Star 13 YFork 11

oQ »

IIISSNISIRTSSIENISIINILSTY (2
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O 00 Arduino_LoRa_temp | Arduino 1.6.6

Arduino_LoRa_temp
I <> Code (1) Issues 6 i) Pull requests 0 4~ Pulse \1; Graphs

tenperature sensor on analog § to test the LoRa gateway

Copyright (C) 2015 Congduc Pham, University of Pau, France

Low-cost LoRa gateway with SX1272 and Raspberry

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 later version
This program is distributed in ha-tesessasssiiaiiiote seafdnsooos oo o 11 commits v 1 branch © Oreleases ﬁ 0 contributors

but WITHOUT ANY WARRANTY; withe Arduino 1.6.6 Teensyduino 1.27
MERCHANTABILITY or FITNESS FOR
L .S .. .. I, S S S]SsS,,-S ... .- . e———————.—_—_ee |

GNU General Public License for

. -
+ v 8
Tod e e e ¢ o ol Branch: mester~ | [T Newfle Findfile ~HTTPS+  https://github.con/Congdy 2 (3] Download ZIP
Genuino R ——— =
o ARDUINO
Congduc Pham modified some low-power info Latest commit a46b@f7 10 days ago

// Include the $X1272
#include "SX1272.h"

AN OPEN PROJECT WRITTEN, DEBUGGED,

7/ THPORTANT AND SUPPORTED BY ARDUINO.CC AND i Arduino modified some low-power info 10 days ago
i THE ARDUINO COMMUNITY WORLDWIDE
// please uncomment only 1 choice
1/ LEARN MORE ABOUT THE CONTRIBUTORS H H
7/ it seems that both HopeRF and M oF on arduino.cc/credits [ Raspberry modified some low-power info 10 days ago
// boards we set the initial power 1
V4 . "
7/ uncoment. if your radio is an Hc E) .DS_Store changes in the SX1272 lib, gateway and temperature example 2 months ago
#define RADIO_RFM9I2_95
// uncomment if your radio is a Moc
//#define RADIO_INAIROB [E README.md modified some low-power info 10 days ago
gy
24 monoTaT
av

i Arduino_LoRa_Gateway modified some low-power info 10 days ago

ino_ | ifi W-power i
Arduino_LoRa_tem modified some low-power info 10 days ago
2 /3.1, Serial, 72 MHz optimized, US English on /dev/cu.usbmodem:
i libraries/SX1272 Added Teensy support 21 days ago

Fisrt, you will need the Arduino IDE 1.6.6 or later (left). Then get the LoRa library from our github:
https://github.com/CongducPham/LowCostLoRaGw (right).

Get into the Arduino folder and get both Arduino_LoRa_temp and SX1272 folder. Copy
Arduino_LoRa_temp into your “sketch” folder and SX1272 into “sketch/libraries”




TERNET:

OF @, &

COMPILING

000 Arduino_LoRa_temp | Arduino 1.6.6

tenperature sensor on analog § 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

* (at your option) any later version

* This program is distributed in the hope that it will be useful

but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

GNU General Public License for more details

You should have received a copy of the GNU General Public License
along with the program. If not, see <http://www.anu.ora/licenses/>

*
.

*

// Include the $X1272
#include "SX1272.h"

// IMPORTANT

IIIIIIIITEEIIIII11 0011000011110 0001 10001011111 00011 110100011 11000011111 100010 1110011111110010111000
// please uncoment only 1 choice

1/

// it seems that both HopeRF and Modtronix board use the PA_BOOST pin and not the RFO. Therefore, for thes
// boards we set the initial power to 'x and not 'M'. This is the purpose of the define statement

/

// uncomment if your radio is an HopeRF RFHOZW or RFMOSW
#define RADIO_RFMO2_95
// uncoment if your radio is a Modtronix inAir9B (the one with +20dBm features), if inAir9, leave coment

//#define RADIO_INAIR9B
uuuuuuuurrruureaurrararaiiararrarrri

2/ THDNOTANT

av

o File Edit

Auto Format

Archive Sketch

Fix Encoding & Reload
Serial Monitor

Serial Plotter

Board: "Arduino Pro or Pro Mini"
Processor: "ATmega328 (3.3V, 8 MH2)"
Port

Arduino_LoRa_temp
Programmer: "AVRISP mklI"

temperature sensor on analog 8 ! Burn Bootloader

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

(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details

You should have received a copy of the GNU General Public License
along with the program. If not, see <http://www.gnu.org/licenses/>

FEHER R R AR R R R R R R R R R R R R Rk

ATmega328 (5V, 16 MHz)
v ATmega328 (3.3V, 8 MHz)
ATmegal68 (5V, 16 MHz)
ATmegal68 (3.3V, 8 MHz)

Open the Arduino_LoRa_temp sketch and select the Arduino Pro Mini board with its 3.3V &

8MHz version.

Then, click on the « verify » button
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Auto Format &ET
Archive Sketch
Fix Encoding & Reload
Arciuing LoRa term Serial Monitor 0 8M
~-ORAtemp Serial Plotter 8L
* temperature sensor on analog 8 to t Board: "Arduino Pro or Pro Mini" »
*
© Copyright (C) 2015 Congduc Phanm, Un  Processor: "ATmegal68 (3.3V, 8 MHz) >
* Port Serial ports
« 1% unden the tarms of the W Garel P =AVRISP mkil" S /dey e
’ & ‘ rogrammer: m
* the Free Software Foundation, eithe /deV/CU-B|Uet00th-PDA-SYnC
* (at your option) any later version. Burn Bootloader /dev/cu.usbmodem1427871

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with the program. If not, see <http://www.gnu.org/licenses/>.

I N

Fokok ok dokokok ok kR dok kR ko ok Rk ko kR ko kR Rk kR okok kR ok kR Rk Rk kR Rk kkkkkkk

*/

// Include the S$SX1272
#include "SX1272.h"

// IMPORTANT
LIIIILIIIIIL LTI I L7711 77777777777 7777777777777717777777777777777777777771777777/777777777777777777777777
// please uncomment only 1 choice
//

Connect the USB end to your computer and the USB port should be detected in the Arduino IDE.
Select the serial port for your device. It may have another name than what is shown in the

example. Then click on the « upload » button °

Upload
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BASIC EXAMPLE WITH i
TEMPERATURE SENSOR

(eAzZive)

Physical
sensor

\I#H#TC/18.5 reading

Physical , S Activity duty-
sensor G (- cycle, low

ANRAZIUT)

)
management R n. o'// ) power
000000000606

Long-range Logical sensor [l
transmission management !
N _______________ . _______4 /

#define DEFAULT_DEST_ADDR 1
#define LORAMODE 1
#define node_addr 6

The default configuration in the Arduino_LoRa_temp example is:

Send packets to the gateway (one or many if in range)
LoRa mode 1
Node short address is 6




EASY INTEGRATION AND
CUSTOMIZATION

>
3
[-%
c
-
2
o
o
X

vl 1ViHe
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3.3v and 8MHz version

Avec la bootloader 1 pcs Pro Mini ATMEGA328 Pro Mini 3
MHz pour Arduino

AW View original title in English
Pl 4.9 (417 Votes) © 434 Commandes

Prix :

Montant
total :

Livraison :

Quantité :

e — Y

€ 1,49 /«it

%8 Trouvez plus de deals sur I'App ~

€ 0,29 vers France via China Post Ordinary Small Pa

Livraison : 15-34 jours (envoyé en 7 jours ouvrables)

- 1 + | Kit (55350 Kits available)

€1,78

|



Can run for 100 days with 1
measure/10min

JdVING

Can run for 1 year with 1
2500mAh measure/1h

Thanks to T. Mesplou and P. Plouraboué for their help

Wakes-up every
10min, take a
measure (temp) and
send to GW

Field 2 Chart Ofx

Temp for sensor 10

om sensor 1 ndo
~N

0 (window)
- ~ P ~
on S n o
.
°
e
o
el
°
S
[~]
2
®
N
°©
S
-
o
°
5]

ThingSpeak.com

146pA in deep
sleep mode, 93mA
when active and
sending
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GATEWAY

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.

47



SIMPLICITY!

o K
| Ba3ssassaessSTSSIRIRTISIASY (2
ARRMRRRRRERERRRIRLARRLRIR RNl

i W (0.0}
~ ARDUINO UNO L} ol
A8 Pin e _J©% ARDUINO MEGA 2560

—
LoRa | |
= : :
LoRa radios that !
our library already ! - . Lﬁ?'CZRF i
Suppors | RFMozwiggw  Hbeium LoRa InAT9I9B. LoRa1276 ;

Long-Range communication library

sendPacketTimeout(”18.5");
// sends to gateway
// 18.5 : temperature message

LoRa

1 send function!

48



ARCHITECTURE

Most of user or
application specific
logics is done here!
We provide some
basic features, up to
you to enhance them

stdout

Kept as simple
as pOSSIb|e

stdout

stdin

(NAZIUCH)
&l =
@ I

Long-range radio lib

49
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£ Dashboard vewncwmymesT Ase

i
~
~®
a8

a freeboard.io

- vonscrt - sannor)

Companents Dassboares

@)
@

Node 10

nn

" 17 2w
_ Quick View -
e 25.87
Lt ok 222757 (3m 93 ) y

() Grove

SensorCloud” 59




DO IT YOURSELF!

Python scripts
available

: 8 Firebase

and source code

Step-by-step tutorial available = M= =

and source code G
available D SensorCloud”

https://github.com/CongducPham/LowCostLoRaGw




ENERIC SENSING |IOT DEVIC

d Build low-cost, low-power, Long-range enabled
generic platform

O Me Minimum Viable Product WAZIUP PROJECT
. @) . WP1
: cus) ALTIC & Farmer &7 WP2
D TeC Waziup Waziup v F WP3

Adyvisory ISpace  afica InnoTeC: ‘E T WP4

Community | < WP5

=

)

(HN

MVP 1 MVP 2 MVP 4 c
‘»

-]

Water Cattle Logistic 8
Fish Farming Rustling Transport o
CREATE-NEY innorece %

) —E";OQers AR o

afrrca N &)
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OoOW-COST BUOY FOR FISH
FARMING MVP

[ &
| 9095909 9NISSSISSIINIRIIISTIST

AL T T A LA TR A R RN T

Kuma Farm

Farmerline

Physical
sensor
reading
=
N Physical s L Activity duty-
7!

management % power

“ARAZI

Long-range Logical sensor
transmission management

sensor @ %, cycle, low ;

Credit: EGM
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COLLAR FOR CATTLE
RUSTLING MVP

s
'990959999¥9958985E

FRRRRRRRRLELIEREE

Access to the data from MongoDB

export data to csv

Displaythe 10  last

w [

W node 3 11 node & [N node 10

(ks f T Tl L L TRV Y

8 &8 4 8 & &

Dec o4 Dec 08 Dec 08 Dec 10 Dec12 Dec 14

Display data: ©RSSI TC DEF
2016-12-16 14:56:37
2016.42-15 14:51:40 Display sources: @ node_3 @ node_6 @ node_10

Zoomto:  Whole period Last month Current month Last seven days

-
Current day ‘) 6



INTERNFTT"’

* TNORKING WITHOUT INTERNET
“““ ACCESS Z

No subscription ~ EEEEEEEEEEEE
LO Ra Deploy own network Wi [

Low energy consumption }

—-_—-—__—.,_—,e_—_—_—"—_——_—————_——_——_— -~
[ A

| 1045k A Internet |
I > | accessl
|

\
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sotby  [EEE ¥

Orange F

"1 Bluetooth_raspi

3.29, "th": 22.89, "hu”: 50.29)

NODE: 1 DATE: 2016-05-09 08:53:04.317000 DATA: {"Iw":
3.29, "th": 23.2, "hu’: 50.79}

NODE: 1 DATE: 2016-05-09 09:05:00.997000 DATA: {'l
:23.29, "hu": 51.29}

DATE: 2016-05-09 09:17:24.482000 DATA: {’lw":
:23.39, "hu™: 51.7}

DATE: 2016-05-09 09:41:27.437000 DATA: {"lw":
3.29, "th": 23.6, "hu’; 52.0)

NODE: 1 DATE: 2016-05-09 10:05:39.032000 DATA: {"lw":
3.29, "th": 23.79, *hu’: 51.5}

NODE: 1 DATE: 2016-05-09 10:17:45.186000 DATA: {"lw":
3.29, "th": 23.79, "hu": 50.79)

DATE: 2016-05-09 10:29:24.285000 DATA: {’Iw"
+23.79, "hu’: 50.79)

DATE: 2016-05-09 10:53:09.347000 DATA: {’lw":
©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: {"Iw":
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: {"Iw"

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

Retrieve data in a

Display data esvitile

Dispiaythe 10 (RSO ¥ document(s)

"1 Bluetooth_raspi

192.168.200.

Access to the data from MongoDB

export data to csv

node 1 [ node 8

Display data: OwO thO huO 1@ TC

Display sources: node_1 node_8

NODES PREFERENCES

1 -
LA G
check to retrieve its data

8 O
check to retrieve its data

DATES PREFERENCES

Pick a begin date
Retrieve data since 09-05-2016

Pick an end date
Retrieve data until 17-05-2016

Display data

"1 Bluetooth_raspi

Creating .csv file with the data received...
File 17-05-2016_10h39m36s.csv created and saved in the
folder /storage/emulated/0/Raspberry_local_data

Retrieve datain a
csv file

58



NTERNETS

% GATEWAY FOR « ON-THE-
GO » APPLICATIONS

$3995¥9558TSS

FRERRRRRREGEE

Access to the data from MongoDB

export data to csv

Display the 10
W node 3 11 node & [N node 10

ki g P T L L VS

2016-12-15 15:47:58

8 &8 3 &8 & &

Dec o4 Dec 08 Dec 08 Dec 10 Dec12 Dec 14

Display data: ©RSSI TC DEF
2016-12-16 14:56:37
2016-12-15 14:51:40 Display sources: node_3 node_6 node_10

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

Current day ‘) 9
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ol b "“; ®oA

oSl
:!INTERNET:#

) )
- App.java
- Local.java
G )
-
o )
Create VMs Manifest:
- <as before>
- Flink
- loT Broker~  New

- Local deploy:

- Local.java
- Mongo DB

docker

EREATE-NE';ﬁ

Credit: C. Dupont, CreateNet 61
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INVVOLVING INNOVATION
HUBS/STAKEHOLDERS
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* 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)

Credit: C. Vavasseur, CTIC Dakar 63



TéRNET@

MEBUILDING WAZIUP COMMUNITY
AND ECOSYSTEM

S g
39953039 sSssTSSIERISTIIRSOSY (0
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on Networks & Cmmunications
(Greece, CNET)

loTBigData2014
(italy, EGM)

www.ehealth360.0rg eHeaIthssoo

RESSAGS 2016

Cred|t C. Vavasseur CTIC Dakar Workshop at the RESSACS 2016 (France, UPPA) O 4

IoTCareConference (Budapest, CNET)



TUTORIALS/RESOURCES

(NAZIUTY

£ H2020 granc agreemer

mber 607607

Low-cost LoRa loT devices and gateway FAQ

1

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

isA vith

it o BUILDING AN IOT DEVICE FOR

s T UTORIAL ON HARDWARE & '—: “s“;_‘égs;:-gfé; ‘_?I_I'?c';;’lﬁ_'z: OUTDOOR USAGE:
“The Internet of Things (10T) is the network of physical objects that contain - -

embedtded thnolog 1o communicate an sors o interact wi e ool SOFTWARE FOR LOW-COST LONG- A sT E P_ BY—ST E P TU To R IAL
RANGE IOT

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

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

What is WAZIUP?

St (NAZILE NAZIUS) NAZIUCY

i Sub- First, pe

Second, while . italso
ICT ecosystem in

and good practices, entrepreneurship and start-ups. Aimed at boosting the ICT

seclor, WAZIUP.

'WAZIUP will deliver a communication and big data application platform and LI "
generate locally the know how by training by use case and examples. The use of Tatem PROF. CONGDUC PHAM IVERSITE LI LI ]
S il st n ot . s o s s A T AW NIV -PA. R/ -CPHAM s . c . PROF. CONGDUC P H 3
o y is UNIVERSITE DE PAU, FRANCE Taiteam ROF. CONGDUC PHAM IVERSITE Tatteam ROF. NGDU HAM o IVERSITE
Griven by the folowing visions: r2
& { HTTP://WWW.UNIV-PAU.FR/~-CPHAM d HTTP://WWW.UNIV-PAU.FR/~-CPHAM L] OE PAU ET DES
mpower the Afican Rural Economy. Develop new technologial snatiers o PAYS O LADOUR ? PAYS DE UADOUR
empower the African voatened by /\ = UNIVERSITE DE PAU, FRANCE /\ S UNIVERSITE DE PAU, FRANCE
of rapid urbz ti WAZIUP N

breeding on a new scale;

AuthorCongde P, Unversy of P, France page 1
Update +07.00.2016

LOW-COST LORA IOT DEVICE: LOW-COST LORA GATEWAY: LOW-COST LORA IOT:
SUPPORTED PHYSICAL SENSORS A STEP-BY-STEP TUTORIAL USING THE WAZIUP DEMO KIT

CNAZIUCY CNAZIUCY CNAZIUC)

UNIVERSITE DE PAU, FRANCE

)

LI LI u
l Fl.vgasng' Tatoam PROF. CONGDUC PHAM l rln/ERsrni T2t team PROF. CONGDUC PHAM lJr]IVERS"E
oF FAU ET oES 1 HTTR://WWW.UNIV-PAU.FR/-CPHAM OF PAUETOES < HTTP://WWW.UNIV-PAU.FR/-CPHAM E A
/\ K UNIVERSITE DE PAU, FRANCE

Taiteam PROF. CONGDUC PHAM
d HTTP://WWW.UNIV-PAU.FR/~-CPHAM
i UNIVERSITE DE PAU, FRANCE
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Connect things.
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Accompagnateur de croiss:

‘# facebook.com/waziuploT

<

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

Carine.vavasseur@cticdakar.com

@
. ' ' m . !
e cticdakar.com ((‘ i Ig Zl ' m ’)) linkedin.com/groups/8156933

contact@cticdakar.com
‘ github.com/waziup




