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Low-cost hardware!
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The DIY ecosystem!

q Many powerfull microcontroller boards available 
q Do-It-Yourself approach with off-the-shelves 

components more adapted 

Theairboard on kickstarter 

Teensy 3.2 

Arduino Pro Mini 

STM32 Nucleo-32 

Tinyduino 
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Why go for Arduino?!

q Cheap, open, and easy to use/program 
q huge developer communities 

q Hardware is not the main important issue 
q Software is! 
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SW/HW building blocks 
integration!

Long-Range communication library 

Libelium LoRa 
HopeRF 
RFM92W/95W   

Modtronix 
inAir9/9B 

LoRa radios that 
our library already 
supports NiceRF 

LoRa1276 

Ideetron Nexus Teensy3.1/3.2 
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Generic sensing IoT device!

q Build low-cost, low-power, Long-range enabled 
generic platform 

q Methodology for low-cost platform design 
q  Technology transfers to user communities, 

economic actors, stakeholders,… 
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Generic sensing IoT device!

q Build low-cost, low-power, Long-range enabled 
generic platform 

q Methodology for low-cost platform design 
q  Technology transfers to user communities, 

economic actors, stakeholders,… 

MVP 1 
 

Water 
Fish Farming 

MVP 2 
 

Cattle  
Rustling 

MVP 3 
 
 

AGRI 

MVP 4 
 

Logistic 
Transport 

MVP 5 
Urban 
Waste 
mgt 

Waziup 
Advisory 
Board 

Waziup 
Community 

WAZIUP PROJECT 
WP1 
WP2 
WP3 
WP4 
WP5 
WP6 
 

Minimum Viable Product 

C
re

di
t: 

P.
 C

ou
si

n,
 E

G
M
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Physical 
sensor 
reading 

Physical 
sensor 
reading 

Physical 
sensor 
reading 

Physical 
sensor 

management 

Long-range 
transmission 

Activity duty-
cycle, low 

power 

Logical sensor 
management Security 

Ready-to-use templates!
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Easy integration and 
customization!

Arduino Pro Mini 

3.3v and 8MHz version 

V
C

C
 

M
O

S
I 

M
IS

O 

C
LK

 

C
S

 

G
N

D
 



35	



Running for 1 year with 
low-power mode!!

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

Low-Power library from RocketScream 

Wakes-up every 
10min, take a 
measure (temp) and 
send to GW 
 
 
 
 
 
 
 
146µA in deep 
sleep mode, 
93mA when active 
and sending 

Can run for 100 days with 1 
measure/10min 
 
Can run for 1 year with 1 
measure/1h 2500mAh 
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LoRa Gateways!
(non exhaustive list)!

Multi-Tech Conduit 

Kerlink IoT Station 

LinkLabs Symphony 

Embedded Planet 
EP-M2M-LORA 

From 250€ to 1500€ 

PicoWAN from 
Archos 

Ideetron Lorank 8 

TheThingNetwork 
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Raspberry-based LoRa 
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. 
RPI3 provides built-in Ethernet, WiFi and Bluetooth! 

Less than 50€ 
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Simplicity!!

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

1 send function! 

Long-Range communication library 

Libelium LoRa 
HopeRF 
RFM92W/95W   

Modtronix 
inAir9/9B 

LoRa radios that 
our library already 
supports NiceRF 

LoRa1276 

Ideetron Nexus Teensy3.1/3.2 
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Our Low-Cost gateway 
architecture!

Raspbian 

Long-range radio lib 

lora_gateway program radio 
bridge 

program 

stdout!

stdin!

post 
processing 

Kept as simple 
as possible 

hi
gh

-le
ve

l l
an

g.
 

e.
g.

 p
yt

ho
n 

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

stdout!

post-
processing 

user/app-
specific 
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Transparent LoRa bridge!

> 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!
LoRa 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!
^p1,16,10,0,5,9,-54!
T=23°!
--- rxlora. dst=1 type=0x10 src=3 seq=0 len=5 SNR=8 RSSIpkt=-54!
^p1,16,3,0,5,8,-54!
H=85%!
!

T=23°!

Node 10!

H=85%!
radio 

bridge 
program 

stdout!

Node 3!
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IoT cloud?!


