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C-Roads Portugal – As part of the C- Family

2017 – Digital Transport Days - Tallin

IMT Stand (A10) – C-ROADS PORTUGAL Overview – 23-05-2023



C-Roads Portugal – As part of the C- Family
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C-Roads Portugal consists in the implementation of 5 ITS macro-pilots in

the Atlantic Corridor in Portugal, covering several relevant sections of the

road network and also the main urban nodes - Lisbon and Porto;

Through the combination of these pilots, the project aims to develop a

feasibility study for the large-scale national implementation of C-ITS

services, namely models: long-term viability, cost-effectiveness,

governance and business models;

Framed by the existing general approach of the C-Roads platform.

C-Roads Portugal – The What and Why
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31 partners

2017-2022 (1 year extension)

8,4 M€ invest. / 50% co-financ.

Execution rate > 90%

C-Roads Portugal – The Overview
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31 implementing entities >> demonstration of cooperation and   

collaboration at national level

C-Roads Portugal – The Partners
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3 dimensions | 5 macro pilots | 5 specific pilots
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C-Roads Portugal – The Pilots
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Pilot 2: National C-ITS Network
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Pilot 3: Preparation for CCAM
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Pilot 4: Lisbon Urban Node
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Pilot 5: Porto Urban Node
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Pilot 1: Single Point of Acess (SPA/NAP) 
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Pilot 1: Single Point of Acess (SPA/NAP) 
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Pilot 1: Single Point of Acess (SPA/NAP) 
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C-Roads Portugal – The Deployment KPI’s

204 RSU’s
141 OBU’s

140 Vehicles

~ 957 km 

Urban nodes 
Suburban commuting áreas

Core network / Comprehensive network /  
cross-border sections / access to urban

nodes

O/D matrix
In vehicle app

GLOSA
Mobility hub

Traffic prediction 2 hours
Smart Parking 
Intelligent bus

~116  km 

Day 1 services Day 1,5 services

Hybrid
communication

(ITS G5 + Cellular)

RSU

OBU
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C-Roads Portugal – The RSU’s map
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C-Roads Portugal – @ European RSU’s map

https://ec.europa.eu/transport/infrastructure/tentec/tentec-portal/map/maps.html
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C-Roads Portugal – The real field deployments

IMT Stand (A10) – C-ROADS PORTUGAL Overview – 23-05-2023



Thank you!

ricardo.z.tiago@imt-ip.pt
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mailto:eduardo.feio@imt-ip.pt
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May 23, 2023 

C-ITS Projects
ITS European Congress 2023 - Lisbon
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Globalvia - A23 Beira Interior Concession

C-Roads Gardunha Tunnel Pilot

5GAuto Project

Resume

Index
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GLOBALVIA - A23 BEIRA INTERIOR CONCESSION

EQUIPMENTS Via Tun.

Variable Message Panels 21 + 8

Survelliance cameras 27 + 10

Electronic Signalling 77

IAD Cameras 78

Traffic Countings 27

SOS 194 + 16

environment sensors 52

Ventilators 31

UPS/ Generators 12

Toll Sites (Multilane free flow) 13

INFRASTRUCTURE

Interchanges 27

Services Areas 5

Tunnels 4

Bridges 32

Structures 257

Maintenance depots 1 + 2

Traffic Control Center 1

CONCESSION

Location
Portugal
Abrantes – Guarda

Extension 177,5 Km

Duration of
Concession

1999 a 2032

Grantor Portuguese State

Concession
Scutvias S.A.
(a Globalvia Concession)

WE ARE GLOBALVIA
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GLOBALVIA - A23 BEIRA INTERIOR CONCESSION
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• Consisted:

• Creation of a V2X (Vehicular-to-everything) communications

network in the Gardunha Tunnel area.

V2X - C-ROADS GARDUNHA TUNNEL PILOT

• Involved:

• Installation of RSUs and OBUs equipments;

• Software development for C-ITS services;

• Interoperability testing and monitoring.

• Additional:

• Installation and integration of Waze Beacons for the

dissemination of GPS information inside the tunnel.

C-Roads Gardunha Tunnel Pilot was part of the C-Roads Portugal consortium (led by IMT)
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V2X - C-ROADS GARDUNHA TUNNEL PILOT

Comand Control Center

C-ITS Platform

RSU

Waze beacons

OBU

Use Case: Road works warning

Use Case: Emergency vehicle

Use Case: Acident
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Geolocation inside tunnels

• Global Navigation Satellite Systems (GNSS) fail to provide a

reliable position inside tunnels

• Waze Beacons transmit a wireless signal that can be

received by any equipment with Bluetooth® wireless

technology enabled

V2X - C-ROADS GARDUNHA TUNNEL PILOT

GNSS position with 
Waze Beacons

GNSS position in the 
Gardunha tunnel

RSU firmware was adapted to

provide GPS coverage and

enable C-ITS services inside

tunnels.

Waze Beacons instalation Waze Beacons
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• C-Roads Gardunha Tunnel interoperability tests :

• The main objective was to test the interoperability between C-

ITS implementations made under the C-Roads project in Portugal

in the Gardunha tunnel C-ITS infraestructure.

V2X - C-ROADS GARDUNHA TUNNEL PILOT

Gardunha tunnel interoperability tests
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• C-Roads Lisbon Metropolitan area interoperability tests :

• The main objective was to test the interoperability

between C-ITS implementations made under the C-

Roads project in Portugal in the Lisbon Metropolitan

Area C-ITS infraestructure.

V2X - C-ROADS GARDUNHA TUNNEL PILOT

Lisbon interoperability tests

Trial route



30

• C-ITS Cross Border Test between Minho (Portugal)

and Spain (SP) regions :

• The main objective was to test the interoperability

between C-ITS C-Roads projects in Portugal and

Spain.

V2X - C-ROADS GARDUNHA TUNNEL PILOT

Trial route Portuguese and Spanish participants Test
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V2X - C-ROADS GARDUNHA TUNNEL PILOT
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V2X – 5GAUTO PROJECT

• Consisting of:

• Investigate, develop and test hardware and software solutions

to support C-ITS services over 5G V2X radio

telecommunications infrastructure.

RSU 5G V2X in A23 LIDAR technology for people and 
obstacles detection through AI

• Involves:

• Develop radio equipment to support vehicular communication

and autonomous driving;

• Explore and apply MEC technology over 5G;

• Investigation of AI algorithms;

• Development of C-ITS service management platform.
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V2X – 5GAUTO PROJECT
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V2X – 5GAUTO PROJECT

The V2X connectivity prepares the A23 for advanced C-ITS cases

such as Truck Platooning with a strong impact on reducing

emissions.
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CONCLUSIONS

• The C-ROADS pilot has shown that the ITS-G5 communication technology has reached a level of 
maturity that now enables cooperative systems to roll out and operate in the field.

• C-ITS technology opens a direct communication channel between Globalvia and the highway 
users, with a lot of potential for innovative and useful applications.

• As next steps we highlight the deploy and test the new connectivity standard 5G V2X. 
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Obrigado!
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