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ITS — National framework

® Project Framework

H7LRRO 2015 - 2017

2013 - 2020 - phase 1, Il, Il

Mecd
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Projeto Contribuiclo EU | Valor kwvestimento. —— 2016 - 2018
1 HeRO 13 164 667,00C | 26 329334.00¢C AUTO
MedTis Ii 8650 005,00 € | 43 250025,00 € TS
MedTis 1IN 13183 660,00C 65918300,00C (‘
C~-ROADS -
ArcAtiantique i1 12 996 465,00 € | 64 982 325,00 € P oo A0S SRS
EU EITS Platform 6474875,00C 12949750,00¢C .-
SCOOP@F Part 2 10018 298,50 € | 20036597.00 € 2% SGMOBIX 2018= 2021
Auwte TS 1202 260,00¢C 2605550,00¢C S
C-ROADS PORTUGAL | 4177 398,00 € | 8 354 796,00 € A MOBILT 2018 — 2021
SG-MOBIX 21410205,15¢C 26 948801,75¢C ™ C-ROADS 2019 2023
Mobil T 419583300¢C 20979190,00¢C & Cooperative Streeots
C-Straets 15 705 043,00 € |__ 31 410086,00 € HDAaAcCs e
|IDACS 3 000 000,00 € 3703500,00¢C l /4 > (2018 1
DatadT 1 998 560,00 € 2423 200,00 € datac\pt 2020 — 2024
NAPCORE 635 057.10¢C 747126,00¢C
116812 321,75C 330 638580.75 C e 2021 - 2024
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C-Roads Portugal — As part of the C- Family
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C-Roads Portugal — The What and Why

® 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.
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C-Roads Portugal — The Overview

lmT - de Portugal 3 -
4[> LISBOA 2 W) 6~ &
(@em@L
T BV IP Telecom
O step = 5 macro pilotos = 15 sub-pilotos especificos
DMS . VVIA VERDE ) SRR - .
@ arRMISITS gr_N = 3 Road Connecting Backbone
-tO- . £ e infrastructure urban data
)r’.'i"Ai\.i .:.é A t9 :B.S g!-g-l..é:l-g:-;- - 2 = preparation nodes sharing

® 31 partners Activity 9

. Pilot 4 Activity 6

® 2017-2022 (1 year extension) "Eisbot ben Pilot 1

® 8,4 M€ invest. / 50% co-financ. “single
® Execution rate > 90% Activity 10| "o and
Pilot 5 SPAPD usage
app for SPA

e Services”

node”

Co-financed by the Connecting Europe
Facility of the European Union
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C-Roads Portugal — The Partners

® 31 implementing entities >> demonstration of cooperation and
collaboration at national level

A Pt

22 W@
£ LISBOA = C
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O step DMS
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C-Roads Portugal — The Pilots -

- 3 dimensions | 5 macro pilots | 5 specific pilots

Road Connectin Backbon
infrastructure g urban e data
preparation nodes sharing

Activity 7 Activity 9
Pilot 4 Activity
“Lisbon urban 6 Pilot 1
node”
“Single
. . Access
Activity 8 Activity 10 Point -SPA”
i d SPA
Pilot 3 Pilot 5 Cnage any
for SPA
“Porto Urban Services”
node”
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Pilot 2: National C-ITS Network

Cross border tests
IP1 + N3 +A3 + A28

A28
A27

A4, A20
(VCI)

b A23 (Gardunha
Tunnel)

CRIL, Cross border
IC19 " tests
EN4 + A6

Ne™

(\ C-ROADS

Z porTUGAL

-

nodes)

In-vehicle app to connect C-ITS
server in TEN-T network and urban
nodes connections

Development of C-ITS services in
tunnels

p
Pilot case: Portuguese network for C-ITS
\
é . . . Al - 30 km
Demonstration of C-ITS services in A2 - 30 km
core and comprehensive network A3 - 40 km
(including entrances in urban A4 — 30 km

A20 - VCI (Porto node circular) - 11 km
CRIL (Lisboa node circular) — 19 km
IC19 (Lisboa node circular) - 17 km

A6 - 20 km

A12 - 20 km
A22 - 90 km
A27 -24,7 km
A28 - 88,6 km

A25 - 8 km (Viseu)
N6 (Lisboa entrance) — 20 km

A23 - 20 km Gardunha Tunnel
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Pilot 3: Preparation for CCAM

vehicles in open roads
+ A28 - 88,6 km

p
A28 Pilot case: Network Preparation for Connected and Autonomous Vehicles ]
A27 A3 -
-
Connected and autonomous \] : 237_—42211(7mkm

PORTUGAL + A2 - 240 km

[ A2 the Holiday motorway J

A9 o

+ Al - 66 km
Connected vehicles for advanced + A2 - 54 km
services + A5 (urban access) - 25 km
+ A9 (urban access) - 35 km
« A12 - 24 km
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Pilot 4: Lisbon Urban Node

Pilot case: C-ITS Pilot in the Lisbon Urban Node

-
Traffic service level :
monitoring and travel time * A36 (27 circular) - 10,5 km
prediction in Lisboa node
’ '
/ X1 ot cases 2 and 3) Parking availability system * Lisboa central axis
G/ in Lisboa node (Entrecampos - Marqués) -
L 2,7 km

e ITS server in Lisboa node

Oceandnio de Lisboy §

| quez Y % Amadora
€ 1C19 (pilot case2)
Pruconsiog el

Auspiol cases
2and 3
In-vehicle app to connect C-} + A36 (22 circular) - 9,8 km
R

b oe oo ©

NV
o f

A Lisbba Central Axis

Signal corridors and bus

e G f ) R sl corridors prioritization in ! élsbog Cenpﬁral axis (Ca4m1P°k
) W/ Lisboa node rande - Marqués) - 4,1 km
Lisbon RS \ 4
h 5 wons g yeadesig 2
oy o - ’; Estrels Castélo de S Jorge. 5“"“"‘ 5
»\ s 2 Dem?vn.sm.m “"“" Vo 2

gt i . (urban access) - 40 km

A2
e Mobility Hub in Lisboa node * AS (urban access) - 15 km
' A9 (urban access) - 35 km

o~ BN L )
N EUROPEAN
() c-ronaps 'J' CONGRESS
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Pilot 5: Porto Urban Node

C-ITS Pilot in the Porto Urban Node

. . N + 5,9 km (central area)
Traffic service level monitoring in real A28 - 6 km

time and 2-hour travel time prediction in

— . the Porto node + A20 - 17 km
f LS AS(piIDL;.and 3) * N14-5,2 km
F,I’ hs:ul;u 4 % I Wiherss b
5. ; rﬂ Lega 6o Bl C P -
= | A28 (pilot 2 and 3)
e y Vs V2I and I2V integration of the .
o CaetanoBUS vehicle with the 1,4 km (central area)
infrastructure in Porto node
T Ko\ e
) \
et ’ o,
P Demonstration of C-ITS services in Porto . ﬁgo_?\?,cklnl 11 km
i node (see pilot 2)

Palicio
de Cristal
o

(Pilot activity A.3.2)

Yitéria

© Altindega do Porto. ' ‘
Ponte Luis 1Dy it i

(® cronos | ik
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Pilot 1: Single Point of Acess (SPA/NAP)

[ Pilot case : SPA and SPApp usage app for SPA Services

To identify the technical and effort requirements to establish
the NAP, both in terms of hardware and software, specifically
J requirements identification and analysis, the system modelling

including the data interfaces according to the DATEXII model,
the normalization of the data frames sent by each road
operator and the “discovery/search and browse" functionality.
We also aim at developing a prototype to validate the
approach and analyse the different required functionalities

Backbone data sharing
prototype

Test the potentialities of a mapping system that aims to

demonstrate de use case scenarios based in Google's Maps,

helping uses to connect then self’s to the connected roads

understand their surroundings and path. The system will

SPApp usage app compile transportation data from the nodes provided by the

SPA prototype to be used by a consumer-facing app, serving
as a travel companion beyond the driver and the
infrastructure. The app will offer real-time traffic updates,
display upcoming road hazards, provide the locations of
events.
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Pilot 1: Single Point of Acess (SPA/NAP)

nQp Home  Search Informat About search Multimoda @ EN v &, Register/Login

Welcome to National Road Information Access Point

ACTIVE ROAD SUPPLIERS PROCESSED DATA USERS MULTIMODAL RECORDS

15 18,2 M 140 14

About NAP

Within the scope of Directive 2010/40/EU (ITS Directive), of the European

ion 1926/2017 (31.MAY.2017) - concerning the
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Pilot 1: Single Point of Acess (SPA/NAP)

nqp Home Search Information

PORTUGAL

¥ Realtime Information
Accidents
Roadworks

Traffic information
Traffic data

Other incident:

v Road Safety

orary slippery road

e

Animal, people, obstacles, debris on the

road

unmanaged road
v Parking
Registration of available parks
Parking availability

Availe

Multimodal information

N

Members

C-ROADS

. poRTUGAL

About

Search Multimodal @ m v &, Register/iogin
BASQUE
COUNTRY
ramp  Search Results Supplier s

ncos Pk - HARI 7 Infraestruturas de Portugal
Roadworks (B

. ] CASTILE
.
H o ] Brisa
% A 3 Roadworks ([E3
Tt .. hs . . e N
Traffic information (£
: . SHeneat Accidents (B
° 3 R Animal, people, obstacles, debris on the road
.
MADRID* o
Scutvias
R - scutvics
2 . Roadworks [EB
°
L] g e
y EXTREMADURA = Lusoponte
°
Albacets e Roadworks (EB
® Badsj
F .
~ Norscut
A escan
1 Traffic data (B
o
.
i SRVILLE ANDALUSIA
Ma
L CONGRESS
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C-Roads Portugal — The Deployment KPI's

vices

Urban nodes -
Suburban commuting areas

O/D matrix
In vehicle app
GLOSA
Hybrid Mobility hub
communication Traffic prediction 2 hours

(ITS G5 + Cellular) Smart Parking
« m
°¢ | 116 km |
' i ~
T RSUCIXT

2

ITS G5
'3 N
R
(> c-ronps | ik
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C-Roads Portugal The RSU S map

C-ROADS|
(l PORTUGAL

Nove
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C-Roads Portugal — @ European RSU’s ma

https://ec.europa.eu/transport/infrastructure/tentec/tentec-portal/map/maps.html

MOBILITY AND TRANSPORT
TENtec Interactive Map Viewer

Layers Backgrounds Legend
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https://ec.europa.eu/transport/infrastructure/tentec/tentec-portal/map/maps.html

C-Roads Portugal — The real field deployments
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‘ INSTITUTO DA
d MOBILIDADE E DOS
' TRANSPORTES, I.P.

Thank you!
ricardo.z.tiago@imt-ip.pt
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Q globalvia

C-ITS Projects

ITS European Congress 2023 - Lisbon

May 23, 2023
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Index

Globalvia - A23 Beira Interior Concession

C-Roads Gardunha Tunnel Pilot

5GAuto Project

Resume

beira
interior
by globalvia
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Location

Extension

Duration of
Concession

Grantor

Concession

GLOBALVIA - A23 BEIRA INTERIOR CONCESSION

CONCESSION

Portugal
Abrantes — Guarda

177,5 Km
1999 a 2032
Portuguese State

Scutvias S.A.
(a Globalvia Concession)

INFRASTRUCTURE EQUIPMENTS Via
Interchanges 27 Variable Message Panels 21 +
Survelliance cameras 27 +
Services Areas > Electronic Signalling
Tunnels 4 IAD Cameras
Traffic Countings 27
Bridges 32
SOS 194 +
Structures 257 environment sensors
Ventilators
Maintenance depots 1+2

UPS/ Generators

Traffic Control Center 1 Toll Sites (Multilane free flow) 13

WE ARE GLOBALVIA

beira

interior
by globalvia

Tun.

77
78

52
31
12

23



Q globalvia

SPAIN

16 concessions

+ 1 high-speed rail
UNITED STATES
1concession
PORTUGAL

2 concessions
IRELAND

3 concessions
+Go-Ahead Group buses
COSTA RICA
1concession
CHILE

5 concessions

" beira
9 interior
by globalvia

GLOBALVIA - A23 BEIRA INTERIOR CONCESSION

UK
Go-Ahead Group rails and
buses

NORWAY

Go-Ahead
services e e

GERMANY

Go-Ahead Group rail
services

SWEDEN

Go-Ahead Group scheduled
bus services, school
transport, medical transfer
SINGAPORE

Go-Ahead buses
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V2X - C-ROADS GARDUNHA TUNNEL PiLoT

Car equipped with
an Onboard Unit

Castelo Novo Tunellda Gardunhaz =] Fundcjul
: ’ 2 - | * Consisted:
o i
: E Eg: g 3 * Creation of a V2X (Vehicular-to-everything) communications
L B a network in the Gardunha Tunnel area.
Broadcast messages chsgissi ir,:i%n ‘ Broadcast messages
* 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)

Co-financed by the Connecting Europe
Facility of the European Union

25




beira
V2X - C-ROADS GARDUNHA TUNNEL PiLoT

interior
by globalvia

RSU

" Use Case: Road works warning

1O,

1 Use Case: Acident
GLO VIA
'A23 - Boira Interior s
) - L smart - "?' I R
allbesmart’ =

26
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V2X - C-ROADS GARDUNHA TUNNEL PiLoT

o £ N-SS\\p’OSition“\%lith Geolocation inside tunnels

Waze Beacons g

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

Whze Beacons

RSU firmware was adapted to
provide GPS coverage and
enable C-ITS services inside
tunnels.
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V2X - C-RoADS GARDUNHA TUNNEL PiLOT

* 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.

28



beira
interior
by globalvia

V2X - C-ROADS GARDUNHA TUNNEL PiLOT

* 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.

[C-ROADS] Lisbon

Interoperability Tests
Audio (Microsoft Teams) - 00:33

Trial route-

29
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V2X - C-ROADS GARDUNHA TUNNEL PiLoT

Y
C-ROADS
¢

C-ITS CROSS BORDER TESTS (\ C-ROADS
J

PORTUGAL

PORTUGAL - SPAIN o

14.12.2021

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.

Trial route

Portuguese and Spanish participants

Test

30
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V2X - C-RoADS GARDUNHA TUNNEL PiLOT

- PR e g W W AR - - - . W e L

— B W ——— W— W ——— -




beira
interior
by globalvia

V2X - 5GAUTO PROJECT

£ ucs égg;gg;g;’ﬁ’:“ * Consisting of:
‘E’”Qd :,'T:L""y;".,‘;" * Investigate, develop and test hardware and software solutions
Basic vax g‘owm:’:‘:g:" to support C-ITS services over 5G V2X radio
telecommunications infrastructure.
Situagdio atual
: -
o * Involves:

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

* Develop radio equipment to support vehicular communication
and autonomous driving;

* Explore and apply MEC technology over 5G;
* Investigation of Al algorithms;

* Development of C-ITS service management platform.

Cotmanciadpor

CHMPETE

2020 P50620 -

32
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V2X — 5GAUTO PROJECT

C-ITS Platform proven in operational environment (TRL 9)

i

Thanks to powerful dashboard, road operators can easily
configure road alerts for many C-ITS use cases
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V2X - 5GAUTO PROJECT

VZV (vehicle-to-Vehicle)

(D)
V2| (Vehicle-to-Infrastructure)
Tw A
[* ~
i iil- ii- <P
K Pla

??uc toonmg'
] ]
=R =R

1

)

The V2X connectivity prepares the A23 for advanced C-ITS cases
such as Truck Platooning with a strong impact on reducing

emissions.

HOW PLATOONING WORKS

Peloton’s system wirelessly connects the braking and acceleration between the
two trucks. The reduction in aerodynamic drag provides fuel savings for both the
tailing and leading trucks.

Reduction in aerodynamic drag Lead truck
provides fuel savings for both trucks Controls acceleration and
‘ braking for both trucks
Lead truck \
Fuel savings Y
2 up to 4.5%
Seoondaryhuck' T 0
Fuel savings oty 0
up to 10% Trucks travel about <

36 feet apart

SOURCE: Peloton Technology THE WORLD-HERALD
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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.

e 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.

35
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