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❖ ERA-ontology extended by CCS/TMS

❖ Digital Twins 

❖ Federated Rail Data Space

❖ Semantic dictionary evolution

EU-RAIL DIGITAL 
ENABLERS

✓ Dramatically increased efficiency & reduced costs for the  

rail design, testing and certification processes

✓ Facilitate the implementation of predictive maintenance

✓ Reduced maintenance and operation costs for the rail 

system

✓ Enable interoperability

✓ Introduce a de-centralised, secure rail data marketplace

✓ 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 
the E2E data process from raw to config data

OBJECTIVE: ERA-ontology is basis and single source of truth for data preparation and validation. 
Validated data enable generating configuration data, stored in configuration repositories. Service 
Function Configuration ensures safe, reliable and interoperable operation of digital assets & trains



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 AI 



DIGITAL TWIN (DT)

Preparation & implementation of DT 

sandbox - completed

Compilation and methodological 

particularities assessment for selected use 

cases - completed

Develop DT support environment -

Functional Mock-Units (FMU)  - ongoing

DT Design time environment development  

- ongoing

DT Run time environment development -

ongoing

Collaborative validation of FPs use cases 

using the DT environment - ongoing

Current Status

Digital Twin Environments



Federated Rail Data Spaces (RDS)

Benefits

Benefits
• 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 
competitiveness and 
sustainability for the rail 
industry

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 Sandbox (FP1-MOTIONAL)



Federated Rail Data Spaces (RDS)

RDS Sandbox Environment ( Design and 

Set-up) - completed

RDS Sandbox continuous operation -

ongoing

Development of Rail specific extensions -

ongoing

Governance Model - completed

Operating model - completed

Current Status

European Rail Data Space -

Launched at Innotrans 2024

Demonstrations using use cases from all 

Flagship Areas  - ongoing



White Atrium Building, 2nd Floor 

Avenue de la Toison d’Or 56-60

B1060, Brussels - Belgium

www.rail-research.europa.eu

www.rail-research.europa.eu

Thank you

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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