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« Key enablers to resolve the Vision 2050 challenges: Infrastructure,

Artificial Intelligence (Al) and Validation (ERTRAC Roadmap, Strategic
Research and Innovation Agenda - SRIA of CCAM)

 Vision: 100% real time connectivity for all vehicles (Year 2050), sharing
and actuation enabling service framework and novel Al allowing: Transport
network situational awareness; AVs ODD extension; maximum benefits for all
connected vehicles, automated or not; granular TM strategies for different road

users; increase of functional and traffic safety, traffic efficiency, security and
trustworthiness
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* Which are the priority PDI requirements and adaptations for different mixed traffic application
contexts, transport modes and CCAM readiness?

* Which are the most cost-efficient technological paths to exploit existing and emerging PDI to
support near future CCAM ensuring the safety and efficiency of the transport network as a
whole?

* Which are the concerned adopters in each case and how can we reflect the varying governance
and operational models in a service operational framework to be beneficial for all actors on
technological and economic grounds?

« How can we put in place a “no-regret” process for decision making before proceeding to
investments?
* Physical infrastructure investments roadmap: 30-50 years
» Digital infrastructure investments roadmap: 8-15 years
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To understand, harmonise and evaluate in an augmented

manner, adapted and novel support concepts of Physical,

Digital and Communication infrastructure, to advance its

readiness for large scale deployment of CCAM solutions
for all.

4th International Conference for Sustainable Mobility & IRF Annual Conference 2022
6 October 2022 | Marrakech

www.irfnet.ch | www.adm.co.ma




F h ﬁ» International Road Federation ‘?’)M“a "J‘?.‘“J’ d)h”
aC S ee ‘ﬁ TF; Fédération Routiére Internationale
‘{‘1;; Federacién Internacional de Carreteras Autoroutes du Maroc

- AUGMENTED CCAM - Augmenting and Evaluating the Physical and Digital
Infrastructure for CCAM deployment

« Under HORIZON-CL5-2021-D6-01-03 - Physical and Digital Infrastructure (PDI),
connectivity and cooperation enabling and supporting CCAM (CCAM Partnership)

« Research and Innovation Action

« Estimated Project Cost: €11,134,645.2 - Requested EU Contribution:
€8,999,808.13

« Duration: 40 months// Start date: 15t Sep 2022 - End date: 315t Dec 2025

« 27 beneficiaries from 13 European countries, coordinated by FEHRL (Forum of
European National Highway Research Laboratories) & technically managed by

CERTH/HIT
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4 Key Blocks Approach I e R e

A. New PDI Classification & Support
Scheme for CCAM

B. Technology agnostic “We Share What
o 4 . » we See” Service Operational
and extended novel & Framework and Architecture

classification viable

& support CCAM — C. Priority adaptations & new/optimised

scheme & ready PDI

equirement PDI support solutions for CCAM
services

D. Augmented (in physical and virtual
world) iterative implementation and

validation plan to feed impact
assessment
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CCAM

 Extended, Multidimensional &

Harmonized PDI classification schema,
to be automatically updated, considering
varying:

« Automation levels

« Traffic contexts & ODD

 C-ITS services

 PDI elements and ways to use them

* Environmental conditions

* Road users synthesis

* Driving manoeuvres

« Critical infrastructures (i.e. bridges,

tunnels)

* Translating clearly defined contextual
needs to priority adaptations per key
actor (different levels of detail)

www.irfnet.ch | www.adm.co.ma
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* Building upon past work: ISAD, CRCS, Segmentation
PIARC, CCAM, MANTRA, SHOW & SLAIN Tool
projects.

« Considering standardization (CCAM, US-
NHA standards, Australian Austroads)

« Upgrade of SHOW segmentation tool to__
feature also digital infra.

.......

Back overview Not applicable

4th International Conference for Sustainable Mobility & IRF Annual Conference 2022
6 October 2022 | Marrakech



H H H (“ International Road Federation ‘?’Mle BJM’ &)‘h”
Technology agnostic Service Operational R pistmontontie ealome A0 ates du Maroc
Framework

2 D & o% D i OPRO aR O "11"' o Reflec’fing existingan.d
Tratic . Third par emerging PDI & varying

’ Y
AVICCAV Connected Vehicles Emergency Vehicles Other Management center

(:) ways of its deployment

< ()of ¢ O P S Q) Ve v | Capable to support all Day 1
P, P, PN & 1,5 C-ITS services and

Virtual Platforms |- A Crowdsourced High Service Management

Definition Dmltal Maps (:) = r_ Sermiond their eVOIUtion in Day 2 &
@‘4 oo (0T R

1 S 9 N T Y Day 3+ CCAM services
’ , Enabling granular TM
(_ommumcemon Layer ‘—’ Lomputanon&ayer 2! ° )
O T gy strategies to road users
L ge Computin "C'Y'D“[]"? . . .
R cohorts in mixed traffic
i o - , ‘ 5 environments.
ross Q) catesigamers [T mosanmure g TR @ Tomccomerss 3§ Oigtat Maps Supporting multi-actor

Signs/ Markings ighting Maintenance positioning TramcMeet Mng Weather station o
cooperation models

learning)

;Q'
&
B:
s
k- I
:
.=

- B
i

4th International Conference for Sustainable Mobility & IRF Annual Conference 2022

www.irfnet.ch | www.adm.co.ma 8
6 October 2022 | Marrakech



1 7> . ) : PR By
Novel PDI supported solutions for CCAM (Tl R, otelly ) k)

Federacién Internacional de Carreteras Autoroutes du Maroc

* 11 Novel PDI Solutions will be implemented and validated

PDI to adapt/improve/add:
road zones, entrance and exit
ramps, (camera-based) RSUs,
road pavement markings, road
work stations, adapted traffic

. _ . . . controllers, l1oT, V2X & 5G
* Deploying existing and emerging PDI, V2X/ 12X technologies & Al & Big Data connectivity, TCC upgrade,

advanced learning and prediction techniques OBUs. detection &

* Assuming mixed fleets penetration
* Aiming to leverage the safety and cooperativeness of all CCAM users by sharing
intentions of each other making them context-aware at any time given.

surveillance upgraded
equipment, crowdsourced HD
maps, UAVs, ...

* Addressing passenger & logistics transport both

« Varying traffic contexts (different AV types & readiness, network synthesis), road
users, connected and not connected, focus levels, extending from network traffic
management to critical safety driving maneuvers, aiming at ODD extension,
advanced functionality for the rest connected vehicles and cooperation with non- §
connected vehicles/users
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11 Novel PDI Solutions to implement & validate 0 s

i

Equipped VRUs protection to increase the protection of VRUs by using information

from connected road users and AVs

Non-equipped VRUs protection

UAYV based VRU protection for closed environments

Road workers in the field

. Temporary road works

. Traffic Management optimization based on Vehicle Probe Data from CCAM (and vice
versa e ottt

7. Emergency vehicle approaching | 1 i e

8. Insertion/merging of CAV/Other on highway |74 \

9. Minimum risk manoeuvres (MRM)

10.Localisation of assets and CCAM vehicles

11.0ptimised logistic operation of AVs leveraging on advanced digital technologies and

DT

I TRL6-7 at the

3. Central entity (e.g., control)
_ of the logistics service enabling

"global optimizations"

end of the project

2. Delivering valuable insights
for enabling the vehicle to

U RN

MRM performed by a CAV (in red) on highway = Management of the insertion of a vehicle on a highway where a CAV (in red) is approaching Insertion on highway of a CAV (in red) from the entry slip road
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Multilayered & iterative validation in physical & virtual -7 physical test sites in 3 European Cities
test beds

v" From 20km/h (in confined areas) to 130km/h in highways
v 9 CAV demonstrators Interconnecting field trials & validation in
v" 10 more connected vehicles AV and driving simulators, Digital Twins,

v Under all weather conditions (sunny to icy) microscopic and macroscopic traffic
simulation

7 validation rounds

Open traffic rural/sub-urban site
(A1 & local roads)

In confined areas and living labs, urban,
rural and highway open traffic contexts,
operated by different national operators;

Transpolis (Living Lab)

*With events triggering;

*With AV safety & remote drivers, drivers of
corTE connected vehicles, road operators & all
open traffic types of users (road workers,
i | . VRUs (pedestrians, PtW, wheelchair users,
=g ];L | own 1 elderly), etc.)
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Economical/Business

« At least 5 new CCAM services deployed in the project test contexts
« Atleast 1 new business model emerging in each project test context

* Endorsement of new classification schema by at least 5 road operators /constructors/owners and 10
Cities in the project - multiplied by 10 within 3 years after the end of the project.

« Adoption/application of the new service framework by at least 15 implementers (road operators,
Cities)

» At least 2 new corridors created in the project

* Proactive decisions on CCAM planning and PDI investments towards ‘no-regret’ measures in
alignment with local policy goals, to the benefit of the society
« Outcomes endorsed in the R&D agendas (CCAM SRIA), the CAD.eu Knowledge Base & CCAM
SUMP Topic Guide
« = 50% increase of probability for PDI investments
= 10% saving for investors
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Societal

* 0O cyberthreats and data breaches proved in validation

* Increase of Traffic Safety, Traffic Efficiency and Environmental friendliness:

= 50% reduction of accidents in merging scenarios in highways equalling to 2% N EENED =
traffic safety increase (assuming 30% penetration of AVs)] T rivingbeharior ] Functionalsafety
: : o & s
= 50% fewer accidents in specific road zones =) (v
= 40-50% fewer accidents with VRUs N | —
(, c’(a):fol:]t ) ( ii:fv ) ‘ (// Energy \
= 0 H . ; N~ N ) Q TN S
= 15% reduction of emergency vehicles response time aultyofsenice -~ Coman s Co ) ernironment
= 10% reduction of speed for vehicles approaching an accident/traffic jam/obstacle SEESPENEEE | TraffcEficiency - (s )
. . . T Nl (\ Tr:l‘lleel \) ( ehiclekm N ~—
= 20% reduction of the time needed for a road hazard to be communicated to the N |
road users (ot ),

“Joumeytine Cost-benefit

Trustand security — Business models

= 20% traffic efficiency increase overall o usines
e ) N (\ p| ) (Mo )

i N
/" Willingness

= 20% reduction of delay time in delivering in logistics operations

= 5% reduction of energy use & emissions
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