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DELIVER AN
INTEGRATED
EUROPEAN RAILWAY
NETWORK BY DESIGN

DEVELOP A UNIFIED
OPERATIONAL
CONCEPT AND A
FUNCTIONAL SYSTEM
ARCHITECTURE FOR
INTEGRATED EUROPEAN
RAIL TRAFFIC AND
CCS/AUTOMATION

DELIVER A
SUSTAINABLE AND
RESILIENT RAIL SYSTEM

DELIVER A
COMPETITIVE, GREEN
RAIL FREIGHT FULLY
INTEGRATED INTO THE
LOGISTICS VALUE CHAIN

DEVELOP A STRONG
AND GLOBALLY
COMPETITIVE
EUROPEAN RAIL
INDUSTRY

AV 4

SYSTEM PILLAR

OPERATIONAL E\L(Jg'.rcETh',,ONAL
CONCERTS ARCHITECTURE
A SINGLE COORDINATING
BODY FOR THE WHOLE
SECTOR EVOLUTION

OPEN

INTERFACES TO SYSTEM

OTHER REQUIREMENT
TRANSPORT SPECIFICATIONS
MODES AND

BUSINESSES

DEPLOYMENT GROUP

A4

EUROPE’S RAIL:

ONE INTEGRATED R&I PROGRAMME

INNOVATION PILLAR

TECHNOLOGICAL AND D
OPERATIONAL SOLUTIONS
FOR SERVICES OF FUTURE
>
FLAGSHIP
PROJECTS
L]
LARGE-SCALE
DEMONSTRATIONS D
ﬁ
EXPLORATORY AND D

FUNDAMENTAL R&l

EUROPEAN RAIL
TRAFFIC AND
MOBILITY
MANAGEMENT

DIGITALISATION &
AUTOMATION IN
TRAIN OPERATIONS

SUSTAINABLE AND
DIGITAL ASSETS

COMPETITIVE,
DIGITAL, GREEN
RAIL FREIGHT

REGIONAL RAIL
SERVICES IN LOW
DENSITY AREAS

Manage and improve rail traffic at
EU level

Adjust rail traffic management in
function of the mobility demand

ATO implementation
Digital train operations
Integrated assets testing &
life-cycle framework

Zero-emmission, silent rail system

New digital customer interaction &
innovative rail freight services

Multimodal and rail freight
innovation integration

New system approach to regional
rail services in low density areas

FUTURE SOLUTIONS DEPLOYED IN A COORDINATED AND CONSISTENT WAY AT EUROPEAN LEVEL, TAKING INTO ACCOUNT ALTERNATIVE ROLLOUT
SCENARIOS, BEHAVIOURAL AND ORGANISATIONAL CHANGES, SYNERGIES WITH OTHER MODES OF TRANSPORT
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EU-RAIL DIGITAL
ENABLERS

Dramatically increased efficiency & reduced costs for the .:. ERA-OntOIOgy extended by CCS/TMS

rail design, testing and certification processes
Facilitate the implementation of predictive maintenance .:. Dlgltal TWinS
Reduced maintenance and operation costs for the rail

system *»‘Federated-Rail Data Space

Enable interoperability
Introduce a de-centralised, secure rail data marketplace 2 Semantic dictionary evolution
Rail services integration with multi-modal mobility

Enhances the competitiveness and sustainability of the rail
sector

=% Significant value in a European approach



— ERA-ontology, extended by CCS/TMS, enables
=oropes . the E2E data process from raw to config data
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n Data: Supplier project and product

Data configuration & interface specifications enabled by ERA Ontology

CCS/TMS Data Model pecific validated data, includi data prep data
Configuration configuration

OGSITHS Data Repository GUI
Model
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Digital Twin (DT)

OBJECTIVE: DT enabler aims to organise and support the
assembly, verification, validation, testing & co-simulation of
complex high-order Digital Twins that are capable of digitally
representing the behaviour of the physical railway system.

Benefits

Increases Assets utilization
and Sustainability

Enables exchange of
digital artefacts of railway
assets

Reduces operational cost
through predictive
maintenance

New opportunities with Al




€~ DIGITAL TWIN (DT)

Current Status

Cata
Provider

Data Owner Data User

Digital
Engineering

Proprietary DT runtime
instances environment

E? DT support DT design time environment On-premises :
environment library with minimal FMU assembies e

Cloud [ 5aas

Zurope’s ~all repository with exemptlg‘rg ;Elggnthms eg AVL Mogel Connect
mirimal models . DLR Mutti-Agent-Simulator, ..

U GitLab ( On-the-edge / embedded

e.g. sensor data aggregation

)
- Al in the vehicle, loT

Digital Twin Environments
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Federated Rail Data Spaces (RDS)

OBJECTIVE: Develop a trusted, reliable federated data
space supporting a de-centralised, cyber-secure exchange
and sharing of digital resources within the rail ecosystem

Rail Data Space

Benefits

Governance Body

Standardization & Commercial
Principles framework

Partner qualification for
Enablement Services

«@»

Enablement Services

Clearing
House

Data Ecosystem partners

Offer &
Terms

Data Exchange
+ Compliant
*  Secure

*  Automated
» Data-sovereignty

Meta Data App Store with
Broker business apps

Operating Company

Core Services Onboarding Services

Identity
Provider

Semantic Hub

) Introduces an innovative, cyber
secure solution for an open rail
data marketplace

Compatibility and

Interoperability with other data
spaces and contributing to the
European Mobility Data Space

Enhancement of

4 | competitiveness and
sustainabllity for the rail
iIndustry




?‘ Rail Data Space Sandbox (FP1-MOTIONAL)

> g Meta
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Connector Connector

Data Provider
Clearing App
House Store

Data
Models

(C) Knorr-Bremse | 29. September 2023 |
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Current Status

Federated Rail Data Spaces (RDS)

=urope's ~ail

—= E/m'o’pean Ra,l,,Dat‘af“Space S
J:aq[iohefd at Innotrans 2024

Rail Data Space ERJU FP1 Motional Consortium
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Thank you

White Atrium Building, 2nd Floor
Avenue de la Toison d’Or 56-60
B1060, Brussels - Belgium

www.rail-research.europa.eu
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https://eur06.safelinks.protection.outlook.com/?url=http://www.rail-research.europa.eu/&data=05|01||6a04a5d6bd9d4e4fb10808da29def965|bcfe75f290a54d168c623261618820aa|0|0|637868334888549089|Unknown|TWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D|3000|||&sdata=wiFzMOdCilMalNMXLNwQ6ooBa6A7jONQnCtzOGaZK8g%3D&reserved=0
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