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Googling for
« Internet of Things »…
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… typically shows 
communicating objects
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Home/consumer IoT 
products

Pictures from WiThing, https://www.withings.com/eu/fr/products/body
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IoT for development

Irrigation Livestock farming Fish farming & aquaculture  

Storage & logistic Agriculture Fresh water
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The IoT ecosystem
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Low-cost 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/ 

Theairboard
Teensy 3.2

Arduino Pro Mini

STM32 Nucleo-32

Tinyduino
Tessel

LoPy

Expressif ESP32

Adafruit Feather
Sparkfun ESP32
Thing

LinkIt
Smart7688 duo

SodaqOnev2

Heltec ESP32 + OLED
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collect data

PEOPLES,  INFRASTRUCTURES, 
BUILDINGS, VEHICULES

Sensing

Pervasive Systems

DATA ANALYSIS, OPTIMIZATION & 
CONTROL

? ?
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Wireless Communication 
made easy
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Telemetry and 
Transmission cost

10-15kmsMoisture/
Temperature of 
storage areas

200-500mA 500-1000mA 100-300mA
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Energy consideration

0.2mA

500mA 8s

3600s

TX power: 500mA. Mean consumption: (8x500+3592x0.2)/3600=1.31mA

2500mA

2500/1.31=1908h = 79 days

200-500mA 500-1000mA 100-300mA
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The wireless space

2G/3G/4G

Energy

Energy-Range dilemma
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Low-power & long-range radio 
technologies

Energy

Energy-Range dilemma
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5G?
2G/3G/4G

Long-range
Low-power

Low throughput
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Increasing range?

q Generally, robustness and sensitivity can be 
increased when transmitting much slower

q A Sigfox message is sent relatively slowly in a 
very narrow band of spectrum. Max 
throughput=~100bps

q LoRa also increases time-on-air when maximum 
range is needed. But LoRa uses spread spectrum 
instead of UNB. throughput=~300bps-37.5kbps
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LoRa modules from 
Semtech’s SX127x chips

DORJI DRF1278DM is 
based on Semtech 
SX1278 LoRa 433MHz

Multi-Tech 
MultiConnect mDot

LinkLabs 
Symphony module

habSupplies

Adeunis ARF8030AA- Lo868 

AMIHO AM093

Microship RN2483

Froggy Factory LoRa 
module (Arduino)

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

IMST IM880A-L is based on 
Semtech SX1272 LoRa 
863-870 MHz for Europe

HopeRF 
RFM 
series Embit LoRa

SODAQ LoRaBee
RN2483

SODAQ LoRaBee
Embit

HopeRF HM-
TRLR-D 

ARM-Nano N8 LoRa 
module from ATIM

inAir9 based on 
SX1276
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Energy consumption 
comparaison
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200-500mA 500-1000mA      100-300mA            18mA 18mA-40mA

TX power: 30mA. Mean consumption: (8x30+3592x0.2)/3600=0.266mA

2500/0.266=9398h = 391 days = 13 months
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finding the information 
you need

q Searching for information is a tough 
issue
q Web search engine: Google,…

q Many IoT clouds uses HTTP request 
(GET, POST, PUT, …) to push/store data 
to web platforms/servers

q If you need an information, for instance 
the temperature in BuniHub, then you 
have to go to the right web page

q When there can be millions of IoT
nodes providing large variety of data, 
it is difficult to find your way!
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From "search for info"
to "get the info"

q Use the PUBLISH/SUBSCRIBE model

Temperature in BuniHub

22.5

22.522.522.5
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MQTT
Message Queue Telemetry Transport

q Use broker nodes to manage topics
q BUNI/temp, BUNI/hum
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MQTT+smartphone=

q Towards open data
q TZ/DS/BUNI/#
q TZ/DSCITY/WEATHER/#
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MQTT+smartphone=
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make it simpler?

q End-users are not necessarily computer science 
experts nor high-skilled programmers

q Use graphical tools to build data processing 
flows, allowing intuivive connection from data 
producers to data consumers
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Node-Red

q Node-RED is a programming tool for wiring 
together hardware devices, APIs and online 
services, e.g. clouds of various types

q provides a browser-based flow editor to wire 
together flows with a wide range of nodes
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Node-red enabled IoT 
gateway

q Messages received on the IoT gateway can be 
injected into a Node-Red flow, allowing complex 
data processing to be defined

21.65
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DEMO TIME


