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Ambientes Inteligentes

Transport and logistics
Fleet management g[

Goods tracking /
Agriculture [\ o

Climate/agriculture &

monitoring
Livestock tracking

Environment

Flood monitoring/alerts
Environmental monitoring
(water, air, noise etc.)

Industrial

Process monitoring
and control
Maintenance monitoring

Source: Ericsson White Paper Uen 284 23-3278 - 2016
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Utilities
Smart metering
Smart grid management

AR
' L / smart bicycles
Waste management

l Smart lighting

Smart cities
Parking sensors

Smart buildings

Smoke detectors
Alarm systems
Home automation

Consumers

Wearables
Kids/senior tracker
Medical monitoring
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Machine
Learning

“the imachines are learning”

5G and beyond
Nnetworks

"Llow latency and massive loT”
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http://isstke.azurewebsites.net/#/

Cloud, FOg e
-dgescomputing

"Edge can_reduce the amount of data sent
to. thescloud and latency”




Internet of Things

“Everything is connecting to the Internet!”




Cidades inteligentes podem ser compreendidas como um ambiente fisico no
qual as tecnologias de comunicacao e informacao desaparecem a medida que
sao incorporadas em objetos e ambientes fisicos.

STEVENTON, Alan; WRIGHT, Steve. Intelligent spaces: The application of pervasive ICT. Springer Science & Business Media, 2010.




averro
TECH CitY

. . The technological lab (Aveiro Tech City Living Lab) is
-le ln g -La b an advanced large scale infrastructure,

spanned all over the city of Aveiro,

HOMEPAGE at the service of researchers, digital
industries, start-ups, scaleups, R&D centres,
SIGN'IN entrepreneurs and other stakeholders interested

in developing, testing or demonstrating concepts,
products or services. This infrastructure
integrates people, through their mobile phones,
sensors and vehicles, such as automobiles,
MOBILITY o bicycles in the city and "moliceiros" in

the Aveiro Lagoon, aerial and aquatic drones.
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https://aveiro-living-lab.it.pt/citymanager

A Internet das Coisas (loT) pode ser compreendida como um conjunto de
tecnologias de comunicacao, processamento e armazenamento em grande
escala capazes de interconectar dispositivos e objetos a Internet, os quais, por

meio de transdutores e atuadores, adquirem a capacidade de integrar o
mundo fisico e virtual.

R. Khan, S. U. Khan, R. Zaheer, and S. Khan, “Future internet: the internet of things architecture, possible applications and key challenges”, in Frontiers of
Information Technology (FIT), 2012 10th International Conference on. IEEE, 2012, pp. 257-260.




Hardware para prototipacao em loT

Nicla

ESP 32 Arduino Uno R4 Wi-Fi %

ARDUINO



Sensores e Atuadores
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stay at home!
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es radio — Emits lasers—concentrated
waves, which /O ' beams of light—to gather data

bounce off about the car's environment

nearby objec_:ts. such as distances to objects
to determine

how far away
objects are

COMPUTER
Located inside
the car. It
analyzes data
from sensors
to determine
responses such
as steering,
shifting gears,

and braking. CAMERAS

Detect other vehicles, traffic lights,
signs, pedestrians, and bicycles
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Tecnologias

LTE Advanced

Cellular 4G / LTE

3G - GPS / GPRS

2G / GSM / EDGE, CDMA, EVDO
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Personal Area Network - 802.15



LoRaWAN
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5G Requisitos

10 ms ((H)} Latency

7.2 Exabytes/month -N\- Data traffic

Latency @HB < 1ms

Data traffic A\ 50 Exabytes/month (2021)
1 Gh/s * Peak data rates

Peak data rates t 20 Gb/s

3 GHz @ Available spectrum

100 thousand e+s. CoOnnection density

Available spectrum @ 30 GHz
[ L]

Connection density
connections/K e

See. 1 million
— connections/K nf

Comparing 4G and 5G



5G Requisitos

Enhanced mobile broadband

Gigabytes m a second —|_-

3D video, UHD screens

Enhancement of keyv capabilities from IMT-Advanced to INIT-2020

User experienced
Peak datarate daia rate
(Ghat/s) (Mbit/s)

Area traffic
o Work and play in the cloud capacity iﬁm
Smart home/buildmg (Mbat/s/m) g
Augmented reality
; Industry automation
Voice . | Mission critical applicatio
- 100 500
Smart city —— Self driving car Network ' 4 AL ' Mobility
Future IMT coctgy eficiency e
Massive mac_:hlqe type Ultra-reliable al_ld lpw later Connertion deasity Latency
communications communications (devices/knm ) ()

Fonte (ITU-R, 2015)

19



5G - Network Slicing with SDN and NFV

MISSID[‘I critical sensors, VR

Multi-access Edge
Computing

ic g ii Localization, low latency, CDN
Process Automatlﬂn Cloud RAN
Resilient, secure low-latency comms Resilient control

over 5G edge cloud Data

Packet

@ | R
Rcrmcal r.:omm core, Vi,
Analytics
SE[:I..II'Ith' Q E2E network slicing
oo Slice lifecycle management DISTRIBUTE CENTRALIZ
D ED
=g © Network slicing
'l Public MNO sli
¢ Service Level Agreements

AR-enhanced -~

maintenance "
Programmability

DL Peak Rates = 10Gbps : Vertical, OTT value creation,
Immersive video, 8k video UL Capacity ~350bps/km2 PaaS

Securty video, event sharing



Aplicacoes de loT Massivas e Criticas

Massive loT Critical loT
i -"'4_7".."- 1'
= —
falziic: G :
| e g3 ===
Smart Logistics, tracking and Remote Traffic safety .
building fleet management health care and control
*???? (i (:l IH (-q;‘: EEBEE @ M Remote
A L ~T EEE manufacturing,
Capillary networks Smart Smart Smart gnd | Industnal application training,
agriculture | metering automation and control surgery
Low cost, low energy, Ultra reliable,

small data volumes,
massive numbers

very low latency,
very high availability

Source: Ericsson White Paper Uen 284 23-3278 - 2016



Requisitos

Performance

Positioning

Bi-directional data

Source: Ericsson White Paper Uen 284 23-3278 - 2016

Coverage

esesee Transport and logistics: Goods tracking

e Smart cities: Smart bicycles

s Industrial: Process monitoring and control
Smart buildings: Home automation
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AUTHENTICATION
AUTHORIZATION

; Secure with mutual
authentication and encryption

3P Services

RULES ENGINE

Transform messages
based on rules and
route to AWS Services

DEVICE SDK | DEVICE GATEWAY

Set of client libraries to | Communicate with devices|via
connect, authenticate and MQTT
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Your device or gateway

We start with your device, be it a sensor, a gateway or something elss.
To find out how to get it connected, search our recipes.

MQTT

Your device data is sent securely up to the cloud using
the open, lightweight MOTT messaging protocol.

= | OO

IBM Watson loT Platform
REST & Real-time APls This is the hub of all things IBM IoT. This is where you can
Use our secure APIs to connect your apps setup and manage your connected devices so that your
with the data coming from your devices. apps can access their live and historical data.

= @

Your application and analytics

Create applications within IBM Bluemix, another cloud,
Or your own senvers to interpret the data you now have access tol
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www.fiware.org
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The Open Source platform for our smart digital future.






FIWARE

O FIWARE é uma plataforma aberta que
pode ser utilizada para suportar aplicacdes
de loT e Ambientes Inteligentes, apresenta
uma arquitetura modular e padronizada

para coletar, processar, armazenar e
compartilhar informacoes de contexto em
tempo de execucao.

Context
Processing, Analysis, Visualization

Core Context Management
(Context Broker)

Deployment tools

Oferece recursos avancados e sua
implementacao utiliza tecnologias e
padrdes abertos.
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Interface to

loT, Robotics and third party systems

@ FIWARE


https://fiware.org/




Marketplace

FIWARE
MARKET
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https://marketplace.fiware.org/

The FIWARE Smart Cities Reference Architecture

S Data Marketplace
Open and priced datasets
Right-time datasets support
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The FIWARE Smart Industry Reference Architecture
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Helix Multi-layered
Integracao Helix & NECOS
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Aveiro Real-World Testbed
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@) Helix cCM 9% FIWARE Lab
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