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Complex systems

It is not easy to analyze all specific
states and scenarios during the sys-
tem’s design, operation, and manage-
ment stages.



Road Intersections Safety
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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?



Intelligent Road Intersections

Simulations

Present
Future

Scenarios


History 

Data


Preventive Actions

Road Intersection

Time



Digital Twins

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

virtual representation
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physical world
assets & processes

https://www.digitaltwinconsortium.org/
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Testbed - Sensors
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Testbed - Edge Cloud
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Testbed - Edge Cloud

◦ Reliability
◦ Environments with severe resource constraints
◦ Deterministic

https://www.starlingx.io/



Testbed - Edge Communication

Time Sensitive Networks
◦ IEEE 1588/802.1AS precision time

synchronization
◦ IEEE 802.1Qav traffic shaper:

Modelagem de tráfego usando
classes de prioridade.

https://docs.starlingx.io/operations/tsn.html
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Testbed - Broker

Eclipse Hono provides remote service interfaces to connect a large number of
IoT devices to a backend and interact with them.

https://www.eclipse.org/hono/



Testbed - Middleware
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Testbed - Middleware

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.

https://www.eclipse.org/vorto/
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Testbed - DT

Eclipse Ditto is an IoT technology that implements a software standard for
digital twins.

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



Testbed - Analytic
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Testbed - Analytic

https://www.asam.net/standards
https://carla.org/
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