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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)

Building sustainable innovation community and ecosystem (WP6)

[ Project coordination and innovation management (WP7) ]
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STILL GROWING... ARDUINO

http://blog.atmel.com/2015/12/16/rewind-
50-of-the-best-boards-from-2015/
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... STIMULATING "DO-IT-
YOURSELF"' WORLDWIDE
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d DIY usually means

d More open-source software from larger community
d More flexibility

E Projets DIY sl o —

Impression3De ArduinoePieloT

Arduino
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ARDUIND
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PROJECTS i7,7

Domotique | loT ¥ Arduino | ESP8266 | ESP32 v Raspberry Pi| Orange Pi ¥ Impression3D  Projets BonsPlans v Forums v
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Banggood de Novembre 2017.
EleksMaker, Doogee, Xiaomi,
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B et codes promo

earbest de Novembre 2017.
QnePlus 5, Xiaomi, Chuwi,
Creality3D et bien d’autres
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WAZIUP PROVIDES SW/HW
ILDING BLOCKS INTEGRATIC

PNl 020

LoRa

LoRa radios that
our library already
supports

RDUIN
] . ERR R

((( NiceRF

BrEH

HopeRF Moditronix NiceRF
RFM92W/95W inAir9/9B LoRa1276

_______________________________________________________________________________________

~

Long-Range communication library
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Ol Arduino_LoRa_temp | Arduino 1.6.6

© Watch 50 % Star 161 YFork 95

L] CongducPham / LowCostLoRaGw

. —
* ot rature 18 8 to test the LoR itew .

o TeTperAtirS Serser on Gneleg B o fext The fot sataey <> Code () Issues 62 i1 Pull requests 2 |l Projects 0 4~ Pulse 1 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 . .

+ G General Public Licens D 122 commits ¥ 1branch © Oreleases 22 2 contributors

? You shaild bove recetved | SR e — e

: along 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

Vs LEARN MORE ABOUT THE CONTRIBUTORS H H

77 i seems that both Hopere o on arduino clcredits 8 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

//#define RADIO_INAIRZB 1 H

SILLILILLELLELILLLLILLLLSLLELSLLELLLLLLLLL ST LS ILLLL LS LS LS IS LS ELLLLILL LSS LS IELEL AL AL LI L IF PP I 7T ri tUtorIaIs update SMS Scnpts 15 days ago
- 5 [ .gitignore .DS_Store banished 10 months ago

11 days ago

[E) README.md update README

, Serial, 72 MHz optimize

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

ZIUP-specific configuration can be found on
https://github.com/Waziup/waziup-gateway
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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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UCA reverse with LoRa and
Arduino

2 Layers PCB 34x80mm FR-4, 0.8mm, 1
oz Cu, HASL with lead, Blue Solder
Mask, White silkscreen

61 ®1®0

&, Download 0
B Documentation
) Source Code
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LOW-POWER FOR LONGER
LIFETIME!

U '4.- —~\ Wakes-up every

. .
\ — 10min, take a

3 \ - measure (temp) and

send to GW

Temp for sensor 10

4 A

Can run more than 1
year with 1
measure/10min
Can run several
years with 1

om sensor 1 ndo
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ThingSpeak.com

- measure/1h / SMA in deep sleep

ﬂ tHl li' 4 &~ Faed mode, about
- N TR oA Bl 40mA when active

7 €% h O and sending!
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LEARN AND ADAPT
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[ CongducPham / LowCostLoRaGw @Unwatch~ 49 Y Unstar 216  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

[E) README.md

update README files, fix MD5 digest computation of gw id, always use ...

update README

2 days ago

19 days ago

22
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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.

N
~
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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,...
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COLLAR FOR CATTLE
RUSTLING MV|=>
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In Africa, the practice of animal husbandry

o : > has always been and still remain farmers’
\ - i"t_“ =) . . .

e & CoaR s livelihood and incomes

I ‘14’ s Za

T e e S - el

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) 30



i EASY INTEGRATION AND
CUSTOMIZATION

A web interface can be developped to display the position
of the gateway and the position of the remote GPS devices

Dedicated tutorial on low-cost loT collar w/GPS

https://github.com/CongducPham/tutorials/blob/master/Low-cost-LoRa-Collar.pdf
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it RASPBERRY-BASED LOW-
g 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



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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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!

35



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 |

36



stdout
stdout post

processing

stage )

post-processing

AR encfES'cion “ LoRaWAN
downlink e interoperability
decryption
data '

Periodic task

Incoming data
parsing block

Monitor
gateway
temperature

Handle data
from other
radio interfaces
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10:12

£ Dashboard vewncwmymesT Ase

S
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a freeboard.io
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Node 10
[maci—— ——

And much more: HTTP, FTP, MQTT, Node-Red...

38
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CLOUDS.JSON

{=
"clouds": [[Z

{=
"notice": "do not remove the MongoDB cloud declaration",
"name": "Local gateway MongoDB",
"script": "python CloudMongoDB.py",
"type": "database",
'max_months_to_store”: 2, For each cloud, you have to
"enabled": true . o

e provide a script and the launcher
" ": "WAZIUP Ori loud", 4.
"z:::pt": "pythonréi:ugog:on.py“, program (e g python)
"type": "iotcloud",
venabiodrs true Enabled clouds will be called by

|

@ the post-processing stage

"name": "ThingSpeak cloud",

"script": "python CloudThingSpeak.py",
"type": "iotcloud",

uwrite—keyll s " ,

"enabled": true

(= Each cloud script can incorporate
"name": "GroveStreams cloud", .
"script": . "python CloudGroveStreams.py", pal’ameters from d ded|Cated
te kegrs mri ! configuration file, e.g.

yy T edte Telee key_ThinkSpeak.py for
CloudThinkSpeak.py

"name": "Firebase cloud",
"script": "python CloudFireBase.py",
"type": "jsoncloud",
llwrite_keyll : nn ’
"enabled": false
39
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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

40
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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

42



d The flexible gateway architecture
offers high versatility by
customization

[ There are 3 options for
customization

d The geek way
d Modify/extend post-processing script

O The "'smarter” way

a eriodic tas
Incoming data I
parsing block

Cloud definition user/app=specifi

- Add clovd seripls | g w— - ——e

- - - 1
=0

1

Ioc!ata asel

¢ On pOCkeT recepfion S I e B e O RRC TR FECEEDY

O Add periodic tasks
* Independant from packet reception

43



SCRIPT

 Use our templates to write your own cloud script
d A cloud script is called with 5 arguments

» |data: the received data

» e.g. #4#TC/21.5 as 1st argument (sys.argv[1] in python)
» pdata: packet information

» e.g.“1,16,3,0,10,8,-45" as 2nd argument (sys.argv[2] in python)

» interpreted as dst,ptype,src,seq,len,SNR,RSSI for the last received packet
» rdata: the LoRa radio information

» e.g. “500,5,12” as 3rd argument (sys.argv[3] in python)

» interpreted as bw,cr,sf for the last received packet
» tdata: the timestamp information

» e.g. “2016-10-04T02:03:28.783385" as 4th argument (sys.argv[4] in python)
» gwid: the gateway id

» e.g. 00000027EBBEDA21 as 5th argument (sys.argv[5] in python)

These parameters are passed to the script. It is up to the cloud script to use these parameters or not.




[ CloudNodeRed.py shows how interface with Node-Red
can be simply implemented to benefit from the facility
offered by Node-Red

O We use key NodeRed.py fo define 3 variables that will be
used by CloudNodeRed.py

d project name="waziup"

d organization name="UPPA"

d sensor name="Sensor"

O when a device which address is 2 sends "TC/22.5/HU/85" to
the gateway, CloudNodeRed. py Will generate the

following json entries in nodered/nodered. txt file

Q {"source":"waziup UPPA Sensor2","measure":"TC","value":22.5}

Q {"source":"waziup UPPA Sensor2", "measure":"HU","value":85}

45



d The Node-Red flow is composed of a tail node
that follows the nodered/nodered. txt file for
new entries. Each entry will be converted into @
json object with a json node. A function node will
use the json entry to build a message as follows

0 msg.topic=msg.payload.source+'/'+msg.payload.measure

U msg.payload=msg.payload.value

U return msg;

46



el |

nodered.txt - | matt |
: set topic and payload @ connected
. |
X 2R
: json i z
msg
msg.payload

d An MQTT node using the test.mosquitto.org
broker will receive the messages with the topic
defined as waziup UPPA Sensor2/TC and
waziup UPPA Sensor2/HU

4 It will then respectively publish 22.5 and 85 under
these topics

 More information on:

U https://github.com/CongducPham/LowCostLoRaGw/blob/master
/gw_full latest/README-NodeRed.md

47



T ANOTHER EXAMPLE WITH
| * CLOUDGPSFILE.PY

d CloudGpsFile.py is a dedicated "cloud" module that will search
in incoming messages a valid 'LAT and 'LGT field such as in
"BC/9/LAT/43.31402/LGT/-0.36370/FXT/4180"

d You can enable CloudGpsFile.pyin clouds.json. When a

message with valid GPS coordinates is received,
CloudGpsFile.py Will write an entry in gps/gps. txt file

containing relevant packet and GPS information, including the
distance (in km) between the gateway and the GPS device

src waziup UPPA Sensorl5 seq 188 bc 9 snr 5 rssi -90 time 2017-11-20T14:18:54 gw
00000027EB5171F7 fxt 4180 lat 43.31402 1gt -0.36370 distance 0.0224

d For distance calculation, the gateway position MUST be provided
in the gateway conf.json file (see Annex)

d Forrange test campaign, you can import (or copy/paste) this file
in an Excel sheet to plot distance against SNR/RSSI
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LIIMAINTAINING A LIST OF GPS
My DEVICES (1) .57

d CloudGpsFile.py also maintains a list of GPS
devices in gps/gps.json

{

"devices": [
{
"gw": "00000027EB5171F7",
"src": "waziup UPPA Sensorl5",
"seq": 188,
"distance": 0.0224,
"fxt": 4180,
"bc": 9,
"lat": 43.31402,
"snr": 8,
"time": "2017-11-20T14:18:54",
"active": "yes",
"rssi": -45,
"lgt": -0.3637
}
1
}

d New devices (from src field) will be added,
while existing devices will be updated
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LIHMAINTAINING A LIST OF GPS
e DEVICES (2) v

d CloudGpsFile.py also extract from the list of
GPS devices those that have sent GPS
information in during the last time window

d key GpsFile.py defines

Jactive interval minutes=20

L For instance, devices that have sent GPS info in the last
20 minutes will be indicated as active

 Those active devices are further maintained in
gps/active gps.json

A Further versions can also create kml or gpx file or
any combination that would allow more
complex visualization features
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O ¢ ¢

d A web inferface could use gps/gps.json and
gps/active gps.json fo show:

A the last updated GPS device 9
d active devices (in the last time window)
0 inactive devices ' that have not been updated in the
last fime window
[ This feature is especially usefull in mobility
scenario

51



LS LEXTENDING BY ADDING A
| NEW PERIODIC TASK

A lllustration with dynamic gateway GPS position

d The gateway's coordinates are stored in
gateway conf.json

"gateway conf" : {

"gateway ID" : "000000XXXXXXXXXX",
"ref latitude" : "43.31416",
"ref longitude" : "-0.36430",

d In a mobility scenario, the position of the
gateway can be updated dynamically by
plugging a USB GPS module to the gateway

Jd gateway conf. jSOﬁFKB(]status cont
section where dynamic gps can be enabled

"status conf" : {
"dynamic gps" : true,
"gps port" : "/dev/ttyACMO"




WHEN ENABLING
DYNAMIC GPS

d Enabling dynamic gpsin gateway conf.json

activates the following tasks
d post status processing gw.py Which is periodically
called by post processing gw.py Wil try fo get the

position of the gateway using a connected GPS
module. It uses get gps.pyin the sensors in raspi

folder

d get gps.pyproduces agateway gps.txt fileif a
valid GPS fix is obtained. The file simply contains the
coordinates in decimal degree: 43.31427,-0.36424

QdIf post status processing gw.py finds a
gateway gps.txt file, it willupdate in
gateway conf.json the GPS coordinate fields used by
CloudGpsFile.py

53



: T BUILDING AN IOT DEVICE FOR
| SOFTWARE FOR LOW-COST LONG- . .
RANGE IOT LOW-COST LORA |IOT DEVICE: OUTDOOR USAGE:

A STERP-BY-STER TUTORIAL A STEP-BY-STEP TUTORIAL

CNAZIUSY
- ror. conemc . “ARZIUCY) CANRAZIUTY)

by taining by Use case and examples. The use of L LI
interoperable platorm, flly open source, orien ted

= = = =
L .

nnnnn PROF. CONGDUC PHAM '.:=I IVERSITE T21team PROF. CONGDUC PHAM '.'.I IVERSITE
é Linn2aLL .- 1 lus 2AUET DES é HTTS LNIV-PALL ansll J .Df PAU ET DES

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 CNAZILS) CNAZIUTY

Ll " = LI " = Ll

un . us .
Tatteem PROF. CONGDUC PHAM o IVERSITE | | | moee PROF. CONGDUC PHAM " IVERSITE T2t team PROF. CONGDUC PHAM IVERSITE
d HTTP://WWW.UNIV-PA AM mms e at anaon d HTTP://WWW.UNIV-PAU.FR/~CPHAM LT B A d HTTP://WWW.UN
UNIVERSITE DE PAu, s " b : e Unnvemart e PAG, Fancs

ance Mgt T b R UNIVERSITE DE PAU, FRANCE

Low-cost loT

: Low-cost loT
device

gateway

+43000 views

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




&, o e 10} aea
Q1 %= va, T rig
INTERNET:
' - OF @, &
4 T - A ;

vw
=
£
i Sl

o | @ = oQ #
ﬂ O P s AUV
8835 o

CONDUCTING RESEARCH
WITH THE WAZIUP IOT
PLATFORM

55



2-HOP LORA

 Provides 2-hop LoRa to solve some connectivity
issues in real-world deployment scenario

 Objective is to have a smart relay node that can
be inserted at anytime between end-devices
and gateway

-
LN (( ))
R - I* ----------- - A
//‘ Relay
e Device Gateway
‘/
; 1'/
‘e
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SMART RELAY DEVICE
LEARNING ON-THE-FLY

d On-the-fly learning of incoming fraffic from end-
devices: the observation phase
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MECHANISMS

4 With densier LoRa networks and more
heterogeneous traffic (tradifional+image
sensors) it is necessary to provide a more robust
channel access mechanism

 Objectives are to reduce packet collisions, thus
reducing delivery latency, and reduce power
consumption due to unsuccesstull fransmissions
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CSMA-BASED DERIVED
FROM 802.11
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Lt CSMA ALTERNATIVES &
COMPARISON
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[ Regulations stipulate that radio activity duty-
cycle should be enforced at devices.

d LoRaAWAN specification from LoRa Alliance is @
first attempt to standardize LoRa networks but no
Issues on quality of service.

d Proposition of a Long-range Activity Sharing
(LAS) mechanism when running under duty-
cycle regulations

d Allow a device to be able to send critical data
without having to wait for the next cycle
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LONG-RANGE ACTIVITY
SHARING (LAS)
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A device can transmit more if needed, provided that other devices

will decrease their radio activity time accordingly.
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AND MUCH MORE!

d The WAZIUP loT platform can be
adapted/tailored/extended for specific vertical
loT domains in a production/business context

Minimum Viable Product WAZIUP PROJECT
. WP1
gnnu_.y.iv’ ACTIC % Farer =) WP2

d The flexibility of the loT platform allows for easy
prototyping and fast integration of innovative

research propositions 65
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