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Livestock farming

Fish farming &
aquaculture

étbrage & logistic

Water quality
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RURAL SENSING

Moisture/ -
Temperature L - 10-15kms /$
of storage -> &
areas

) Pay subscription
ers| Limitation of coverage
High energy consumption

Technology LAN
Range O: 300m
(I=Indoor, O=0utdoor) A e I 30m
Tx current
consumption 200-500mA 500-1000mA 100-300mA
Standby current 2.3mA 3.9mA NC



TX power: 500mA
P=1xV=2500x 3.3 =1650mW
E=Pxt->t=E/P

11345s or 3h9mins

Range
(I=Indoor, O=0utdoor)
Tx current 200mA- 500mA —
consumption 500mA 1000mA
Standby current 2.3mA 3.5mA

Haven'’t considered:

Baseline power consumption of
the sensor board

RX consumption!
Event capture consumption
Event processing consumption




By
il LOW-POWER AND LONG-

RANGE?”?
Transmission rate Energy
WLAN
(802.11) UMTS, HDPA, LTE, LTE-A
100 kbps
=
1 kbps Zigbee —_— -’
(802.15.4) ) e i
Bluetooh Y, = . .
c2151) ||KZANCIEHOS LORA |
10 bps ~—

10 m 100 m 1 Km 10 Km

Enhanced from M. Dohler “M2M in SmartCities” 5



d Generally, robustness and sensifivity can be
Increased when transmitting (much) slower

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

Jd LoRa also increases fime-on-air when maximum

range is needed. But LoRa uses spread spectrum
instead of UNB.
300bps-37.5kbps
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., LORA MODULES FROM
SEMTECH'S SX127X CHIP

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

inAir9 based on

h
based on Semtec SX1276

SX1278 LoRa 433MHz Froggy Factory LoRa

module (Arduino)

%@  Semtech SX1272 LoRa
LinkLabs 863-870 MHz for Europe /&8 5
HopeRF HopeRF HM- Symphony module TOTROETIR by
RFM TRLR-D - . —
_ , Embit LoRa
Series P M LoRa™ Lon(%-ar;a;g;stlig-gHz Module

Adeunis ARF8030AA- L0868 - Microship RN2483

habSupplies
AMIHO AM093

ARM-Nano N8 LoRa ~ SODAQLORaBee  ¢prn | JRaBee

Multi-Tech

MultiConnect mDot module from ATIM Embit RN2483
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Consumption

Range

Bandwidth
Radio Chipset
Costs

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

T
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135 E - S ':“‘i : :_Elll'heor;ticelal c;aellclit] of 125kHz and _|ii.iit ____Rance

i N T o™ Moderm
too—+-+-HHH - L L NSRS @ (157 dB maximum link budget I
115 | | STN--+|® [+20 dBm at 100 mW constant|RF output vs. V supply
N +14 dBm high efficiency PA

125-r-

sensitivity (dBm)

1101~ - + -1

*
Josb-l b it '|® Programmable bit rate up to 300 kbps
100[ -t -§-F4-4-HH 5 5 |* High sensitivity: down to -137 dBm
gs_-i--L_Li-i-Li-i.s__-_i---i--L_i_iJ-i-ii;___-i--J-_L_i_iiiii;-__-L.i-i_J-Li}iL;
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The lower the receiver sensitivity, the longer is the range!
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S \W POWER WAN (LPWAN) 2

: Lo
- 5 e
S o

ks
| | saasssessyessevssusany 3
I A A T A AR A R .

. Lo Power

Range O: 300m O: 90m Same as
< (I=Indoor, 0=Outdoor) NiA NIA I 30m I: 30m 2G/3G
®)
O
I= C;’]‘S‘;"’Tr]ﬁ'i‘;n 200-500mA  500-1000mA  100-300mA [ 18mA 18mA ]
O
N Standby current 2.3mA 3.5mA NC 0.003mA 0.001TmA
&
S :
= Energy harvesting No No No Possible Possible
0 (solar, other)
Qo
e} Battery 4-8 2-4 50 60hours 120
|c_ts 2000mAh hours(com) hours(com) hours(com) (com) hours(com)
(LR6 battery) 36 days(idle) X hours(idle) X hours(idle) 10 year(idle)
Module Revenue 128 20$ 4% $3 3§

Annually

Autonomy GSM with 2000mAh -
== =

Autonomy LP WAN with 2000mAh -

Example for energy meter
1T 11 LI

I 1 year S5 years 10 years

W

14
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g£as monitoring

Figure from Semtech
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Ultrasonic fill level sensor
10+ years battery life

IP 66, [-40°, +85°]



CONTROL, OPTIMIZE &
INSTRUMENT !

S
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SENSING

PEOPLES, INFRASTRUCTURES,
BUILDINGS, VEHICULES
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Predictive Maintenance

Outage Management

Fraud Detection

e
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Demand/Supply Optimization
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Graphics from http://www.vitria.com/iot-analytics/
Customer Engagement
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F R O M S C §IGFOX and Glen Canyon Corp. to - =

' n *1 Million Smart Meters to

e
| 930953035 N558TSIERIRIAIS

POMLTLITTTITTTTR T TPTT TR IS O

LoRa™ technology to be of Things
Tata Communication iNtegrated into FLASHNET’s street o
;"g!'d’s largest loT n [ighting management solution ] ]
ndia o Semtech and STMicroelectronics ﬂ b, a
—e | Collaborate to Scale LoRa (t meters
e 2% Technology to Meet High-Volume Demands of E L.
' — | Internet of Things Applications
Cofely Services, a subsidiary of ﬂ ourg Is 8th 9 pp
ENGIE (SUEZ group), integrates ide Internet : From www.st.com - December 14,
SIGFOX solution to expand services it (flﬁ)m glﬁgq LoRa" loT Ecosystem  2015727au
devic| provides for buildings - ST to offer complete line of
Thed solutions including LoRa systems
oito Sogedo et Sigfox lancent les on chips (SOCs) to
comnt COFEL t d, - t ". t accelerate deployments of
2eng comp eurs aeau inte Igen S low-power wide-area networks by
[ 7, = From www.sudouest.fr - December mobile network operators (MNOs)
/ 16,2015 2:24 PM sfﬁiiﬂ
e “ Gestionnaire de réseaux dans
les Landes, en Gironde et en VIODIIE WOrIa LOngress in
% Dordogne, Sogedo utilise les Enevo
ondes radio de Sigfox pour relever T T s o Y e ol b )
T les compteurs et surveiller I'état PM

T-Moblle o covel des canalisations

Republic with tho.;l Le compteur...”
for the Internet of-rrrrrge

“French —

From www.theinternetofthir

'w i L ]

Following a pilot opera| 2 Telecom

Czech Republic that e . . - LORa rad

expectations, T-Mobile| - —— network, a narrow-band technology which

SimmEQGH Networks p—— - .- domestic loT and M2M network.” E guarantees connectivity at a reduced energy
L i;f;g:(ig?;ig:;&f;e cou:t;y.--— —_— - - consumption rate and at a lower cost. Orange has
chosen to rely on LoRa (Long Range) technology
to deploy this network that will cover the whole of metropolitan France. 20




 Africa’s countries are still far from being ready to
enjoy the smallest benefit of |oT
d lack of infrastructure
d high cost of hardware
d complexity in deployment
d lack of technological eco-system and background

21



A Africa's countries are still far from being ready to
enjoy the smallest benefit of |oT
A lack of infrastructure
A high cost of hardware

yosigrox o fwave

dcomg
d lack ¢

22



/ but not adapted for rural
africa context

Too expensive

Too integrated
Highly specialized
Difficult to customize
Difficult to upgrade

! \-—d
o = ., oy
N g




Predictive Maintenance

Outage Management

Internet connectivity is weak
and expensive

o ) o Fraud Detection

Demand/Supply Optimization

Customer Engagement

'7713L

SE3IEIETEBELLL
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e ‘]v AE e
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Wedisdbeidiiid

~..,,.
FILEErEESITFRWELTY
i 'S rrerr; 29

Graphics from http://www.vitria.com/iot-analytics/
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Losigrox  _ wave
LoRa

filg ready to

L Africa’s Q.. $
enjoy the|  *
Q lack of ir
d high COS|pege.
a comple>'

dlack of t ckground

 to deploy loT in Sub Saharan Afrlca it is
necessary to target three major issues
J reduce cost of infrastructures, hardware and services

d limit dependancy to proprietary infrastructures and
provide local interaction models

 target technology appropriation, push for local
business models

25
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INTERNETu

:T[H;gﬁswg FOR RURAL APPLICATIONS IN
A E DEVELOPPING COUNTRIES ,w

'93095309NISSSTISIRIISRIINIASY (2

d WAZIUP is an EU H2020 project (2016-2019)

 contributes to long-range networks for rural
applications with WP2 and big dc’ro with WP3

( Open loT sensing and
| communication
/k platform (WP2)

Open big data
application platform
(WP3)

User acceptance and business model (WP5)

Building sustainable innovation community and ecosystem (WP6)

“NAZIUD) §

e

Project coordination and innovation management (WP7) ]

26



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.

ARDUINO UNO
[l

ARDUINO

ARDUINO BOARD

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

lights, motors, and other actuators.

<
ot
ML - H

ARDUINO MEGA 2560

void setup () {

}

void loop () {
}

ARDUINO SOFTWARE

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

development environment.

UE



d Many powerfull microcontroller boards available

d Do-lt-Yourself approach with off-the-shelves
components more adapted

Arduino Pro Mini

° . &/ D
10,07 e ol
punn® @ 080 .

o
) ° RS1*3) W
COXIXIXIXIXXX b

STM32 Nucleo-32

Theairboard on kickstarter

Tinyduino 28
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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" View original title in English
Pl 4.9 (417 Votes) ~ 434 Commandes

Prix :

Livraison :

Quantité :

Montant
total :

€ 1,49 /«it

48 Trouvez plus de deals sur I'App ~

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

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

1 Software is!

29
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((( NiceRF N

BhEH

LoRa radios that

our library already LoRa1276
HopeRF o . NiceRF
Suppers | REMO2WI9SW AAIGIED. LoRa1276

_______________________________________________________________________________________

Long-Range communication library

30




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,...

seceeeccsceey
GND RST RXI TXO.
iy S e
) 5
1;’“\ %5 e ¥ i
A ‘iz"’/ \\\ 1] l.g-ég.

° - B
g ua @ 0“*/ }“QQOL; D3 §®

AD A RS1® Nnnau.

OO.‘........W

31



ENERIC SENSING |IOT DEVIC

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

O Mg Minimum Viable Product WAZIUP PROJECT
. () . WP1
W . E““w’ ‘[ TI c Farmer (('.T,.;'\ WP2
aziup : T WP3
D Tec AdViSOI’)’ CWGZIUP YSpoce afr’:ca INNOTECE ‘ g o WP4
: ommvunity | = WP5
eC \E’:fd/ m i K WP

v

=

)

L

MVP 1 MVP 2 MVP 4 c
‘»

>

Water Cattle Logistic 8
Fish Farming Rustling Transport o
CREATE-NEY INNOTECE _§<< %

: —g’;ogers &y 2

afreca ) O

32
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‘ GNAZIUE)
~ Physical Physical Physical [
| sensor sensor sensor |
| reading reading reading &
| R — i

)

-
-

LJ 4 2 R X . .
Physical el T gL Activity duty-
sensor @J:s., By ks cycle, low
l‘ﬂ’ ":’ \) . cl-«
management Mle=::0 0% S @ 1. power
N _________4 ®®

&
et

Long-range Logical sensor

transmission management
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EASY INTEGRATION AND
CUSTOMIZATION

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

Pelefefe e 4.9 (417 Votes) 434 Commandes

Prix :

Montant
total :

Livraison :

Quantité :

Acheter maintenant Ajouter au panier 7

€ 1,49 kit

%8 Trouvez plus de deals sur l'App ~

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

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

- 1 4+ | Kit (55350 Kits available)

€1,78



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

Field 2 Chart orx

Can run for 100 days with 1
measure/10min

T13>WNG

\~) \~)
c (=
:l
m m
Fl F

Temp for sensor 10

5
225
20
00 08:0f 00 16:00
n

Date

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

ensor 10 (window)

from s

146pA in deep
sleep mode,
93mA when active
and sending
Thanks to T. Mesplou and P. Plouraboué for their help 35



LORA GATEWAYS
(NON EXHAUSTIVE LIST)

= LINK
L LABS

Embedded Planet ) | owm
EP-M2M-LORA | ‘Wew wegr
LinkLabs Symphony

PicoWAN from |deetron Lorank 8
Archos

From 250€ to 1500€

Kerlink loT Station 36

TheThingNetwork

loT Station
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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.
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2§
7 ARDUINO ZERO
H~ HREEEERENS

(@

LoRa radios that

our library already . .
supports REMO2W/o5wy  Libelium LoRa Modtronix NiceRF —_— .
. inAir9/9B LoRa1276 ; L (o) R a
-~

Long-Range communication library

sendPacketTimeout(”18.5");

// sends to gateway

// 18.5 : temperature message
1 send function!

39



ARCHITECTURE

Most of user or
Kept as simple application specific
as p033|ble logics is done here!

We provide some

basic features, up to

you to enhance them

tdout stdout ¢

stdin
Long-range radio lib

CNAZILE)
por [ S

41
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| DOOCE *

L g

4
LARBBERRRRLBRIPRERIALLIAI IR LR ®

't T
~ U

> sudo ./lora_gateway

Power ON: state 0

LoRa mode: 4

Setting mode: state 0

Channel CH 10 868: state 0

Power M: state 0

Get Preamble Length: state 0

Preamble Length: 8

IoRa addr 1 : state 0

SX1272/76 configured as LR-BS. Waiting RF input for transparent RF-serial bridge

—-—- rxlora. dst=1 type=0x10 src=10 seq=0 len=5 SNR=9 RSSIpkt=-54
"“pl,16,10,0,5,9,-54
T=23°

—-—- rxlora. dst=1 type=0x10 src=3 seq=0 len=5 SNR=8 RSSIpkt=-54
"“pl,16,3,0,5,8,-54
H=85%
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|OT CLOUD?

3 S Firebase

Dropbox 'e d a loBrldge

Connect things.

o
{i1D SensorCloud’

ez C )penl?emore

" TempolQ

S FILARE




OG RECEIVED MESSAGES "
USING CLOUD SERVICESE ™

post
processing
stdin
{111

i
> sudo ./lora gateway | python ./post processing gw.py
Power ON: state 0
LoRa mode: 4
Setting mode: state 0

Channel CH 10 868: state 0
Power M: state 0 \$ or \& before the data indicates that the

Get Preamble Length: state 0 data should be logged on a file or server. It is
Preamble Length: 8 up to the end-device to decide which option

ILoRa addr 1 : state 0

S

SX1272/76 configured as LR-BS. Waitifig RF input for transparent RF-serial bridge

—-—- rxlora. dst=1 type=0x10 _sfc=10 segq=0 len=5 SNR=9 RSSIpkt=-54
Rcv ctrl packet info 1,16410,0,5,9,-54

(dst=1_tvoe=0x10_src=20 seq=0 len=5 SNR=9 RSSI=-54)

rcv msg to log (\$) on dropbox : T=23°

-—-— rxlora. dst=1 type=0x10 src=3 seq=0 len=5 SNR=8 RSSIpkt=-54
Rcv ctrl packet info 1,16,3,0,5,8,-54

(dst=1 tvpe=0x10_src=3 seq=0 len=5 SNR=8 RSSI=-54)

rcv msg to log (\&)|on firebase : H=85%
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Python scripts
available

~ SFirebase

and source code
available

Step-by-step tutorial
and source code Gycros
available (D SensorCloud”

https://github.com/CongducPham/LowCostLoRaGw




Internet |
accessl

10-15kms é\ _—

>

No subscripion ~— T——
LO Ra" Deploy own network Wi /3

Low energy consumption }

47
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92.168.200.1

Access to the data from MongoDB

export data to csv

oispiaythe 10 [N ¥ document(s)

soty (G~

0820 0825

08:55

Display data: © Iw© th©O hu© tc¢@ TC

Display sources: node_1 node_8

Orange F Orange F&@

(I3 Bluetooth_raspi "1 Bluetooth_raspi "1 Bluetooth_raspi

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

3.29, "th": 22.89, "hu”: 50.29) 1 "
NODE: 1 DATE: 2016-05-09 08:53:04.317000 DATA: {'lw": check to retrieve its data :
3.29, "th": 23.2, "hu": 50.79}
NODE: 1 DATE: 2016-05-09 09:05:00.997000 DATA: {"Iw"
3.29, "th": 23.29, "hu’: 51.29) 8
NODE: 1 DATE: 2016-05-09 09:17:24.482000 DATA: {"Ilw": check to retrieve its data
3.29, "th": 23.39, "hu”: 51.7}
NODE: 1 DATE: 2016-05-09 09:41:27.437000 DATA: {'lw": DATES PREFERENCES
3.29, "th": 23.6, "hu": 52.0}
NODE: 1 DATE: 2016-05-09 10:05:39.032000 DATA: {"Iw" . A
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
29, "th'": 23.79, *hu’: 50.79)
NODE: 1 DATE: 2016-05-09 10:29:24.285000 DATA: {'lw": .
3.29, "th": 23.79, "hu”: 50.79) 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: {"Iw":
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}

Sl > |

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

3.29, "th": 23.5, "hu": 50.29]
1 NODE: 1 DATE: 2016-05-09 12:16:56.116000 DATA: {"lw"
NAZIUD) 9 & 290 1 £ a0 o
=
0 Retrieve datain a . Retrieve data in a
Display data T Display data csv file
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- App.java
- Local.java

Create VMs

Manifest:
- <as before>
- Flink
- loT Broker— New
- Local deploy:

- Local.java
- Mongo DB

Credit: C. Dupont, CreateNet
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., USE CASE: FISH POND
MONITORING

O Farmerline in Ghana

d Water temperature and dissolved oxygen for
monitoring fish ponds

K

Q Kuma Farm S
Farmerline \ Complex
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| 2016-07-05 1603:36.960 (19 18m ago)
rode 300,698

Physical
sensor
reading

]
[
L N O )

Quick View - x

)

-
Physical bl ey Activity duty-
sensor DHP K&l [ cycle, low

management == D, g power

&
[

CANRZIU

Long-range Logical sensor
transmission management

Security

30 531112

192.168.200.1/index.php?Editbox1=10&Combobox1=first | [1]

Access to the data from MongoDB

export data to csv

Display data: © TC® DO WT HU® th” nu

Display sources: (1 node_8 « node.9 (1 node_10 (1 node.gw
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RESEARCH

A To leverage the « single » connection gateway
approach
d Smarter radio channel access mechanism

d Image sensor

d Transfer low-resolution images for context-awareness
applications

d To handle larger amount of data (image)
 Quality of Service mechanism
d Activity sharing mechanism
d The proposed framework can be used 1o set-up
your own LoRa test-bed for implementing
advanced mechanisms
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INVOLVING INNOVATION
HUBS/STAKEHOLDERS

ARRERRRRLRERERIRLREE i

» Close to dev & enitrepreneurs 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 57
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Weeks
events
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Scientific
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Developers
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n and policy V1 V]

makers

Application
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Credit: C. Vavasseur, CTIC Dakar 58
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TUTORIALS/RESOURCES

WNAZIUC)

Low-cost LoRa loT devices and gateway FAQ

1) Whatis Internet-of-Thing (loT)?
From IERC (Europ

bl
rotocols where physical and vitual things" have identts, physical alributes, and

into the nformation nofwork "

LOwW-COST LORA IOT DEVICE:

BUILDING AN IOT DEVICE FOR
OUTDOOR USAGE:

From htt:/hwww. gariner.com/itglossaryfinternet.of-things/
“The internet of Things (1oT) i the network of physical objects tht contoin

TUTORIAL ON HARDWARE &
SOFTWARE FOR LOW-COST LONG-

A STEP-BY-STEP TUTORIAL

A STEP-BY-STEP TUTORIAL

States or the external environment "

“The Intemet of Things (1oT) i a system of interrlated computing devices,
objocts,

RANGE IOT

humant-o-human or human-to-compuer inferacion.”

&

What is WAZIUP?

The EU

‘and Big Data
First.

S NAZIUL)

ecosystem of

Second,

icT
and good pracices, entrepreneurshi
;;;;;;; WAZIUP proposes soluto

and star-ups. Aimed at boosting the [CT
ong term s

stainabilty.

oriented

WAZIUP s

driven by the fallowing visions:

1. Empower
empower

Develop.
reatened by

e
_-_-Lrllvskslré
P oars o taooun

WAZIUP

breading on a new scale

GNAZIUCY

UNIVERSITE DE PAU, FRANCE

X

" =
s .
PROF. CONGDUC PHAM .l.' IVERSITE
HTTP://WWW.UNIV-PAU.FR/-CPHAM (T T DEPAUET OES
-} PAYS DE UADOUR

()

CNAZIUCY

UNIVERSITE DE PAU, FRANCE

" .
e .
21 team PROF. CONGDUC PHAM -'.-lJ{]IVERSITE
4 HTTR://WWW.UNIV-PAU.FR/-CPHAM s o: AU ET oEs

> .

Low-coOsT LORA IOT DEVICE:
SUPPORTED PHYSICAL SENSORS

(NAZIUCY

. s
2 )

W PROF. CONGDUC PHAM _-_-l rIIVERsﬁE
HTTR://WWW.UNIV-PAU.FR/-CPHAM umn rs o thboUR

A - e S chogon

UNIVERSITE DE PAU, FRANCE

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

(NAZIUCY

. s
2 )

W PROF. CONGDUC PHAM _-_-l rIIVERsﬁE
HTTR://WWW.UNIV-PAU.FR/-CPHAM umn rs o thboUR

A - e S choon

UNIVERSITE DE PAU, FRANCE

LOw-COST LORA IOT:
USING THE WAZIUP DEMO KIT

CNAZIUTY)

(]WERsmi:
l ) Boiroeros
FFFFFFF oo

]
21 team PROF. CONGDUC PHAM .-

{ HTTP://WWW.UNIV-PAU.FR/-CPHAM &

/\ . UNIVERSITE DE PAU, FRANCE .
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ICTIC

Accompagnateur de croissance TIC

Carine VAVASSEUR
Communication & Event Manager
Carine.vavasseur@cticdakar.com

www.cticdakar.com
contact@cticdakar.com

CNAZIUTH)

i# facebook.com/waziuploT

<

\@&/éf twitter.com/waziuploT

—

m linkedin.com/groups/8156933

Q github.com/waziup



