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o 2 . Insights that empower you to understand loT markets|
° IOT ANALYTICS
Top 10 loT Application areas 2020
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Insights that empower you to understand loT markets

IOT ANALYTICS
o/%c MARKET INSIGHTS FOR THE INTERNET OF THINGS

The top 10 Smart City use cases

Use Case Share Category
@ = connected Public Transport e 74% Mobility & Transportation
9 Traffic Monitoring and Management [N 72% Mobility & Transportation
e 3 Water level / Flood Monitoring e 72% Environment
@ > video surveillance & Analytics D 72% Public Safety
e (" Connected Streetlights D 63% Energy & Utilities
e &% Weather Monitoring N 68% Environment
@ & airquality / Pollution Monitoring I 6% Environment
o ® smart Metering - Water N 66% Energy & Utilities
° ; Fire / Smoke Detection N 66% Buildings & Infrastructure
@ & Wwater Quality Monitoring I 4% Environment
° .. 21 more use cases

Share = Percentage of ctesthat have fully orpartally deployed the use cas a5 part o thelrSmart Gy ntaive; = 0 i acrossthe lobe
Source: loT Anal 2020(  refer to: Smart City Use Cases & Technology Adoption Report 2020)

https://iot-analytics.com/
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Complex systems
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It is not easy to analyze all specific
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Road Intersections Safety SRR

Efficiency throughput }
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mitigation

How to interact with the road intersec-
tion to apply proactive actions that help
in the safety of the intersection and the
agents of this system?
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digital twin.

CONSORTIUM

"A digital twin is a virtual representation of real-world entities and processes,
synchronized at a specified frequency and fidelity."

virtual repr ication ch 1 physical world
computatlonal models synchronization & interaction assets & processes

https://www.digitaltwinconsortium.org/



0,

.
Architecture BRASILEIRA DE COMPLTAGAD

Visualization Prediction Learning Simulation |

A
Application Layer APIs

Model Layer DT-based

Data-driven
Model

Physical Model

ITS Data Lake
Dynamic Data Static Data

e - Telematics / 10T -- Communication -- Cloud Platforms -f---
Physical Layer

P
Traffic Intelligent - q
Participants Infrastrucutre laticheshancy
g
« Vehicles « Roads o Deaperture =
o drivers « Traffic ligths o Arrival 3
« pedestrians « Signaling « Route g'
o cyclists « Traffic Controllers « Mobility
< >

) Integration



0,

Testbed

CONGRESSO DA SOCIEDADE
BRASILEIRA DE COMPUTAGAO

Sensors

( Commun. |

@;} \é Actuators
& ’k :¢ Conflit Zone = \“.?)

\ /é)\ o
o <%

=~
56

c
Monitoring & Alert
--Visualization—

Diagnosis
--Virtual Sensors--

Prognosis
--What-if behaivor--

—~

updates

Analytic PIaﬂorm@




Testbed - Sensors 42csBC

BRASILEIRA DE COMPUTAG;

mmWave RADAR

Computer Vision




0,

Testbed - Edge Cloud 4B€

&<, loT Platform ; - Analytic Plaﬁorm@

Broker

c
Monitoring & Alert
--Visualization--

estimation

Diagnosis
--Virtual Sensors--

simulation

ditto 5
' |Physical-based Data-driven E Prognosis
! models models ] --What-if behaivor--
.._..].. DigtalTwin T . :

updates SUMO




Testbed - Edge Cloud

DA SOCI|
E COMPL

42csBC

Y
ASTARLINGX

osted Contalmor Workloas Contanenzen Openstack for VM Wordeads

nﬂn Oopenstacc QEZID &

a
Infrastructure (] A Distributed
‘Orchestration Kubernetes Armada Edge Cloud

l{E Eosl x lF‘au\t . ls:aﬂwale TH Eﬂnﬁguraﬁun x ien-ice
=l J=T-T-T-T-T-T-1-]—

Low Latency Linux
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https://www.starlingx.io/
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Eclipse Hono provides remote service interfaces to connect a large number of
loT devices to a backend and interact with them.

Solutions

AMGQP 1.0

HTTP MQTT CoAp AMQP 1.0 Custom

Things

https://www.eclipse.org/hono/
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Eclipse Vorto normalizes device telemetry messages to a semantic model.

Digital Twin Vorto Language, domain-specific language (DSL) with a very simple
grammar for describing digital twin models.

Mormalised Digial Twin APi (F
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Eclipse Ditto is an loT technology that implements a software standard for
digital twins.
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Source: Eclipse Ditto

https://www.eclipse.org/ditto/



0,

Testbed - Analytic 42csBc

BRASILEIRA DE C

; -« Analytic Platform

c

Monitoring & Alert
--Visualization--

estimation

Diagnosis
--Virtual Sensors--

simulation

Physical-based Data-driven
models models

--What-if behaivor--




0,

.
Testbed - Analytic

ASAM OpenDRIVE®

ASAM OpenSCENARIO® \
! — Simulator User scripts
= t
!m 1Im*!__‘

Dynamic Scenario Desription /,

https://www.asam.net/standards
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