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Moisture/ P 10-15Kkms /$
Temperature of | B =& e

Pay subscription :
storage areas B
eers| Limitation of coverage £

High energy consumption

Range O: 300m
(I=Indoor, O=0utdoor) 2l — I 30m
Tx current

Standby current 2.3mA 3.5mA NC
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Energy-Range dilemma
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d Generally, robustness and sensitivity can be
increased when fransmitting much slower

A Sigfox message is sent relatively slowly in an
ultra narrow band of spectrum. Max
throughput=~100bps

d LoRa also increases time-on-air when maximum
range is needed. But LoRa uses spread spectrum
approach. Throughput=~300bps-3/7500bps

SR Y2 "
Al LoRa
3 4 5
Spread
Spectrum

v )5




d Main parameters
d Bandwidth: 62.5kHz, 125kHz, 250kHz, 500kHz
A Spreading factor: 6 to 12

J-/= U Data rate (DR)
ESK

O] 7 2’:7’4

loralmodulation

Range

12 11 10 Spreading factor (SF)

125 Bandwidth (BW)(bpS)

Bitrate (BR)(bps)

Receive sensitivity (dBm)

Time-on-air and consumption
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Rate Code
Ry = SF % ——gp—

d Main parameters BW
Q Bandwidth: 62.5kHz, 125kHz, 250kHz, 500kHz

4 Spreading factor: 6 to 12

bits/sec

d Rate code: 4/4+CR (CR=1, 2, 3, 4)

SpreadingFactor Spreading Factor

LoRa Demodulator

Bandwidth

Nominal Rb

Sensitivity

(RegModemConfig2) (Chips / symbol) SNR Spreading Factor

; = — (kHz) FE (bps) (dBm)

7 128 -75dB 125 6 9380 -122

8 756 10 dB

9 512 125dB 125 -137

10 1024 15dB ) 0 o/ oU -3

1 2048 175 dB 950 12 586 134

2 . =% 500 6 37500 116
500 12 M7z -131

Rule of thumb

6dB increase = twice the

range in LOS

12dB needed for urban areas

Bandwidth
(kHz)

Spreading Factor

Coding rate

Nominal Rb
(bps)

Sensitivity
(dBm)

12

12

1172

-131

Tables from Semtech




LORA TIME-ON-AIR

| | BB RRLRRR IR TR LR

Very low throughput
Transmission time can be several seconds

[ time on air in second for payload size of

Zé)x LoRa 105 155 205 255 max thr. for
as mode BW CR SF 5 bytes | 55 bytes | bytes Bytes Bytes Bytes 255B in bps

1 125 4/5 12 | 0.95846 | 2.59686 | 4.23526 | 5.87366 | 7.51206 | 9.15046 223

2 250 4/5 12 1 0.47923 | 1.21651 | 1.87187 | 2.52723 | 3.26451 | 3.91987 520

3 125 4/5 10 | 0.28058 | 0.69018 | 1.09978 | 1.50938 | 1.91898 | 2.32858 876

4 500 4/5 12 | 0.23962 | 0.60826 | 0.93594 | 1.26362 | 1.63226 | 1.95994 1041

5 250 4/5 10 | 0.14029 | 0.34509 | 0.54989 | 0.75469 | 0.95949 | 1.16429 1752

6 500 4/5 11 [ 0.11981 | 0.30413 | 0.50893 | 0.69325 | 0.87757 | 1.06189 1921

7 250 4/5 9 |0.07014 | 0.18278 | 0.29542 | 0.40806 | 0.5207 | 0.63334 3221

8 500 4/5 9 |0.03507 | 0.09139 | 0.14771 | 0.20403 | 0.26035 | 0.31667 6442

9 500 4/5 8 |0.01754 | 0.05082 | 0.08154 | 0.11482 | 0.14554 | 0.17882 11408

500 4/5 7 | 0.00877 | 0.02797 | 0.04589 | 0.06381 | 0.08301 | 0.10093 20212
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e ENERGY CONSUMPTION
ey COMPARAISON
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Range O: 300m O: 90m Same as

— (I=Indoor, O=0utdoor) LA S I 30m I: 30m 2GI3G
&)
[}
= el 18mA 20-40mA
GE) consumption
UE) Standby current 2.3mA 3.0mA NC 0.003mA 0.001TmA
S )
“— Energy harvesting No No No Possible Possible
" (solar, other)
o
O Battery 4-8 2-4 50 60hours 120
|c_° 2000mAh hours(com) hours(com) hours(com) (com) ours(comy)

(LRG battery) 36 days(idle) X hours(idle) X hours(idle) 10 year(idle)

Module Revenue

Annually 12% 20% 4% $3 3%

Autonomy GSM with 2000mAh -
]l bt

Autonomy LP WAN with 2000mAh - )

| 1 year 5 years 10 years

Example for energy meter

W
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Ultrasonic fill level sensor
10+ years battery life
IP 66, [-40°, +857]
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INTERNETT@

LMEIOT IN DEVELOPING COUNTRIES
f OR RURAL AREAS?

d Developing countries/rural areas are still far from
being ready to enjoy the smallest benefit of |oT
A lack of infrastructure
d high cost of hardware
Qcomg A
dlackq =

7 SIGFOX -

12



/ 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
= DATA ANALYTICS
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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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Graphics from http://www.vitria.com/iot-analytics/
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0 Developir..5 S ) DR Istill far from
being rea V4] efit of loT
d lack of ir
d high cos
d compler. 4
0 lack of (EEE=Ess _ &
 to deploy loT in developing countries, it is
necessary to target three major issues
 reduce cost of infrastructures, hardware and services

A limit dependancy to proprietary infrastructures and
provide local interaction models

A target technology appropriation, push for local
business models

ckground

15
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2020

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

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

(@

Open loT sensing and
| \ communication
platform (WP2)

Open big data
application platform
(WP3)

User acceptance and business model (WP5)

B \ % A
R with LESS 4

Building sustainable innovation community and ecosystem (WP6)

[ Project coordination and innovation management (WP7) ]

««uazmw'p»»
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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
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| LARGE ECOSYSTEM, (O0%)
FSTILL GROWING! ARDUINO

2 GNDE T RXI TXO
@@] ®
il

sparkfun
ESP32 Thing

a0
ov ‘ : F"*:zt.
»...Jlu o * @

J Adafrwt Feather

Sparkfun ESP32
Thing Tessel

http://www.postscapes.com/internet-of-
things-hardware/

http://blog.atmel.com/2015/12/16/rewind-
50-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/

000000000000
* oXg @ @I il E=

Tinyduino

BAALZ LI NN EEEYE
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ARDUINO MICRO

NiceRF \
((( .'ulge}: o |

LoRa radios that
gﬂpr)pl:g;tasw areacy HopeRF ibeli Modtronix LE?SSRF
\, RPMOZWSSW inAIr9/9B LoRat276

_______________________________________________________________________________________

Long-Range communication library

20



LTS NMORE AND MORE EASY-TO-
e ONNECT LORA MODULESIF'™

»
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LORANGA LoRa + Dragino LoRa shield LinkSprite LoRa shield
2G/3G board, for Arduino for Arduino

mainly for

Raspberry Pl

21
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000 Arduino_LoRa_temp | Arduino 1.6.6

L] CongducPham / LowCostLoRaGw ©Watch 50 S Star 161  YFork 95

. —
N r e 1t 8 he LoR«¢ W .

§ feerature senser on analog § to tast the Lofla asteney ¢<»Code () lssues 62 i) Pull requests 2 1l Projects 0 4~ Pulse .11 Graphs

* 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 Softuare Foundation, either version 3 of the License, or Low-cost LoRa loT & gateway with SX1272/76‘ Raspberry and Arduino

(at your option) any later version

* This program is distributedsimsha beve. dhas i1 b e nfid -

*  but WITHOUT ANY WARRANTY; Arduino 1.6.6 Teensyduino 1.27

*  MERCHANTABILITY FITNES . .

i . D 122 commits ¥ 1branch © Oreleases 22 2 contributors

N -

? You shaild bove recetved ) | IEEE e — e

L a . "

+ dlong with the program Genuino

+ ARDUINO Branch: master v New pull request Find file Clone or download ~
// Include the $X1272

#include "SX1272.h"

o—— i e v Congduc Pham bug fix in lora_gateway.cpp Latest commit aedaasa a day ago
SILLLLILLELLLLSLLLLLLLIL 11T THE ARDUINO COMMUNITY WORLDWIDE

// please uncomment only 1 ch

77 it seens that both Hoper o IEEEIETTRETR on arduino cereredive B Arduino update SMS scripts 15 days ago
// boards we set the initial 1

1/ ..

7/ uncoment. £ your radio is B gw_full_latest bug fix in lora_gateway.cpp a day ago
#define RADIO_RFM92_95

// uncomment if your radio is

//#def RADIO_INAIR9B 1 H

////i/)9?///////////////////////////////////////////////////////////////////////////////////////////////// r- tUtonaIs update SMS Scnpts 15 days ago
- - [Z .gitignore .DS_Store banished 10 months ago

[E) README.md update README 11 days ago

, Serial, 72 MHz optim

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

ZIUP-specific configuration can be found on
https://github.com/Waziup/waziup-gateway




LARGE VARIETY OF
EXAMPLES
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[ CongducPham / LowCostLoRaGw @ Unwatch~ 49 ¥ Unstar YFork 120
<> Code Issues 96 Pull requests 2 Projects 0 Wiki Insights Settings
Branch: masterv  LowCostLoRaGw / Arduino / Create new file =~ Upload files  Find file  History
Congduc Pham update README files, fix MD5 digest computation of gw id, always use ... - Latest commit aba3ed2 2 days ago
8 Arduino_LoRa_GPS update README 19 days ago
8 Arduino_LoRa_Gateway update gateway related files and some sketch 4 months ago
B8 Arduino_LoRa_Gateway_1_4 improve management of transmission power, add channels in 863-865 a year ago
B8 Arduino_LoRa_Generic_Sensor update Arduino examples a month ago
Bm Arduino_LoRa_InteractiveDevice update Arduino examples a month ago
8 Arduino_LoRa_Ping_Pong update Arduino examples a month ago
B Arduino_LoRa_Simple_BeaconCol... update Arduino example 23 days ago
B Arduino_LoRa_Simple_SoilHum update Arduino examples a month ago
i Arduino_LoRa_Simple_temp update Arduino examples a month ago
8 Arduino_LoRa_SoilHum update Arduino examples a month ago
B8 Arduino_LoRa_temp update Arduino examples a month ago
i Arduino_LoRa_ucamll update image support 3 months ago
i libraries update README files, fix MD5 digest computation of gw id, always use ... 2 days ago
[E) README.md update README 19 days ago

23
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Physical Physical Physical
sensor sensor sensor
reading reading reading

_ -VER "'I -

§  Physical i ’@E’]? WA Activity [
| sensor OF 3 ’.aﬁ,:,.’.‘_" duty-cycle, [§
low power &

| -vmw'l'l
| INPORTANT

Logical

Long-range
9 9 sensor

transmission

encryption

Bl

mgmt

- UNAZIE -»» ----------------------------------------------------------




UILD YOUR FIRST LORA IOT
DEVICE

File Edit Help

Auto Format &T
Archive Sketch

Fix Encoding & Reload

Serial Monitor 0 8M
Serial Plotter 8L

Arduino_LoRa_temp

* temperature sensor on analog 8 to % Board: "Arduino Pro or Pro Mini" >

*

* Copyright (C) 2015 Congduc Pham, Un___ PTOC@SSOr: ATmegal68 (3.3V, 8 MHz) >

* Port Serial ports

* This program is free software: you /dev/cu BIuetooth-Modem

* it under the terms of the GNU Generi Programmer: "AVRISP mkII" > .

* the Free Software Foundation, eithe 9 /deV/CU-B|Uet00th-PDA-5YnC
* Burn Bootloader

(Cat your option) any later version.

/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.

LM35DZ TO-92
PINOUT DIAGRAM

V,
You should have received a copy of the GNU General Public License ce

along with the program. If not, see <http://www.gnu.org/licenses/>. Analog OUT
10mv=1°C

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

LIIIIIIIIILLIII LI 7777117777777 777 77777777 17777177777777777777777777777777177777/777777777777777777777
// 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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HDEFAULT CONFIGURATIO
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\ITC/18.5

#define DEFAULT_DEST_ADDR 1
#define LORAMODE 1
#define node addr 6

The default configuration in the Arduino_LoRa_Simple_temp example is:

Send packets to the gateway (one or many if in range)

LoRa mode 1
Node short address is 6
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Congduc Pham, http://cpham.perso.univ-pau.fr

Uz ARZIUT)

http://www.waziup.eu

LOwW-COST LORA IOT DEVICE: .
A STEP-BY-STEP TUTORIAL 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

UNAZIUTY

PROF. CONGDUC PHAM
HTTP://WWW.UNIV-PAU.FR/~CPHAM

| r‘IVERSITE You can get the original board designed by Sparkfun or get one of Depending on how many sensors you want
UNIVERSITE DE PAU, FRANCE

OE PAU ET DEs the various clones available mainly from Chinese manufacturer. The to connect, the number of ground (GND)

last solution is very cost-effective as the Pro Mini board can be pins may be limited. You can extend a GND

purchased for a bit more than 1€ a piece. pin with a header pin where all pins are
soldered together.

The LoRa radio module

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

@
—

LoRa
=

Fully tested LoRa LoRat276

radio modules HopeRF RFM92W/95W Libelium LoRa Modtronix inAir4/9/98 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.

T
o The RFM95W can be found assembled (Adafruit) or an adapter can be
e e v purchased (from Ideetron for instance)
~ o d o
" 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.

(NS
~



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 -

28



ENERIC SENSING |IOT DEVIC

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

< M| \Vinimum Viable Product WAZIUP PROJECT
: ) - WP1
D Tec SRE‘“_"‘{" ‘[Tlc * Farmer (;;;) WP2
Waziup : . T WP3
eC( Adyvisory C\c:\r/nqr::ri)t ISpace  africa innoTece * e WP4
\Bo?_rd/ ! m| 353 K WS

MVP 1 MVP 2

MVP 4

Water Cattle Logistic

Credit: P. Cousin, EGM

Fish Farming Rustling Transport
RICAIN
crearendf ) InnoTECE << 7
_oders PARY
afrtca v

29



_OW-COST BUOY FOR FISH
E FARMING MVP
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Kuma Farm

Farmerline Complex

sensor
reading

3)

Activity duty-
cycle, low
power

Physical
sensor
management

&5

ARZI

Long-range Logical sensor
transmission management
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Physical X LI Activity duty-
sensor . i cycle, low
management e LK - power

&N
=

ANRAZIU

Long-range Logical sensor
transmission management

Security

31
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COLLAR FOR CATTLE
RUSTLING MVP

o

.

/

In Africa, the practice of animal husbandry
has always been and still remain farmers’
livelihood and incomes

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) 13



i EASY INTEGRATION AND
CUSTOMIZATION

Afimilk collar courtesy of I. Andonovi
from University of Strathclyde

Dedicated tutorial on low-cost loT collar w/GPS

https://github.com/CongducPham/tutorials/blob/master/Low-cost-LoRa-Collar.pdf

AN




Can run for more than 1 year
with 1 measure/10min

Can run for several years
2500mAh with 1 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 n
~N

0 (window)
- N N
o 8 L u
2
s
]
°
@
s
8
o
2
S
N
3
]
-
5
3
8

ThingSpeak.com

SMA in deep sleep
mode, about
40mA when active
and sending!

35



it RASPBERRY-BASED LOW-
COST LORA GATEWAY

90959095 NISSSTSSIENINTIUSIIST (2

We can use all model of Raspberry. The most important usefulll
feature is the Ethernet interface for easy Internet connection.
Then WiFi and Bluetooth can be added with USB dongles.
RPI3 provides built-in Ethernet, WiFi and Bluetooth!

U Get the ready-to-use SD card image

8cB MY

w E=EI

http://cpham.perso.univ-pau.fr/LORA/WAZIUP/raspberrypi-jessie-WAZIUP-demo.dmg.zip
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H A e
RDUINO MEGA 2560 UINO ZERO
= B 2333327

Nee
(@®66 ARDUINO PRO MINI

LoRa |

1
LoRa radios that 1

LoRal276

HopeRF F . :
Libelium LoRa Modtronix NiceRF
REM2WISSW inAir4/9/9B LoRa1276 )

__________________________________________________________________

our library already
supports

Long-Range communication library

sendPacketTimeout (”"TC/18.5");
// sends to gateway

// TC : temperature celcius
// 18.5 : value

1sendfuncﬁon!

37



ARCHITECTURE

post-
processing

)

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

&
N~

stdout

post
processing

HNAZIU

Long-range radio lib |

38



stdout
post

POSt— p rOCESSi n g processing
stage

post-processing
encnypStion “ LoRaWAN
decryption interoperability

Incoming data
parsing block

downlink
data

Monitor

Handle data Monitor
from other gateway
radio interfaces temperature

CNRZIUCY
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£ Dashboard vewncwmymesT Ase
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a freeboard.io
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Node 10

nn

" 17 2w
_ Quick View -
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SensorCloud" 40




Q hitp://192.168.200.1/admin

d Login: admin
d Password: loragateway

€ (| 192.168.200.1/admin/pages/gateway_config.php EJ € Q Rechercher v

Soe Gateway configuration

. Gateway Update

A System

Gatewa y Alert Mail Alert SMS Downlink Request Get post-processing.log file

Mode 4

Frequency -1

A B O ¥ A —
Gateway Web Admin Low-level status ON | Reboot m 4

41



Python scripts
available

( £ ; .
> @ | : & Firebase
Dropbox '

Step-by-step tutorial Egrm =

: and source code E_

Step-by-step tutorial available ===
and source code G
available D SensorCloud”

https://github.com/CongducPham/LowCostLoRaGw
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No subscription ~ EEEEEEEEEEEE
LO Ra Deploy own network Wi [

Low energy consumption }
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Access to the data from MongoDB

export data to csv

2016-12-15 15:47:58
2016-12-15 15:41:29
2016-12-15 15:36:24
2016-12-15 15:28:32
2016-12-15 15:24:50
2016-12-15 15:13:26 Dec0d
2016-12-15 15:03:38
2016-12-15 15:01:52 Display data: ®RSSI TC DEF
2016-12-15 14:56:37

016-12.18 14:51; Display sources: node_3 @ node_6 @ node_10

Dec 08

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

Orange F 10:34 Orange F@ Orange F &
I Bluetooth_raspi ] Bluetooth_raspi I Bluetooth_raspi
DATE: 2016-05-09 08:04:59.807000 DATA: {"lw": NODES PREFERENCES Creating .csv file with the data received...
= 22.6, "hu": 50.7} File 17-05-2016_10h39m36s.csv created and saved in the
DATE: 2016-05-09 08:28:52.993000 DATA: {"lw": folder /storage/emulated/0/Raspberry_local_data
*th: 22.89, "hu’: 50.29) 1 it
: 1 DATE: 2016-05-09 08:53:04.317000 DATA: {"lw": check to retrieve its data

3.29, "th": 23.2, "hu": 50.79}
DATE: 2016-05-09 09:05:00.997000 DATA: {"Iw":

+23.29, "hu': 51.29} 8 0
DATE: 2016-05-09 09:17:24.482000 DATA: {'lw": check to retrieve its data
+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: {'lw": ) )

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

3.29, "th": 23.79, *hu”: 50.79}
011375‘.;’22‘1“?%%70799)1 0:29:24.285000 DATA: {"lw Pick an end date
DATE: 2016-05-09 10:53:09.347000 DATA: {"lw": Retrieve data until 17-05-2016
: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: {"lw":
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: {"lw":
)

290 "h" 22 & "h 201

Retrieve data in a Retrieve datain a

Display data g Display data csv file
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INVVOLVING INNOVATION
HUBS/STAKEHOLDERS

ARARERRRRERERRRERLRLLL

* 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 46
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on Networks & Cmmunications
(Greece, CNET)

loTBigData2014
(italy, EGM)

RESSAGS 2016

s eheaissoog  @Health360 ‘ :
Cred|t C. Vavasseur CTIC Dakar Workshop at the RESSACS 2016 (France, UPPA)

IoTCareConference (Budapest, CNET)
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SUPPORTED PHYSICAL SENSORS A STEP-BY-STEP TUTORIAL USING THE WAZIUP DEMO KIT
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+43000 views

https://www.youtube.com/watch?v=YsKbJeeav_M https://www.youtube.com/watch?v=m;j8ItKA14PY
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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

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

contact@cticdakar.com
‘ github.com/waziup




