
1 Disclaimer

This presentation is for the purpose of information only. A binding interpretation of 

EU law is the sole competence of the Court of Justice of the European Union.

The information contained in this presentation may be re-used provided that the 

European Union Agency for Railways (ERA) is always mentioned as the source of the 

material and without altering the original meaning or message of the content. Such 

acknowledgment must be included in each copy of the material. 

The above-mentioned permission does not apply to content supplied by third 

parties. Therefore, for documents where the copyright lies with a third party, 

permission for reproduction must be obtained from the copyright holder.
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Ontology Building – A matter of consensus
Scope of RINF TWG micro-level

• Scope:

• Ensure that RINF elements are connected (OP internal track connectivity, OP-SoL track 
connection)

• Provision of accurate geo description

• Objectives:

• To propose a data presentation and data input for railway elements and the corresponding 
technical characteristics at different levels of granularity

• Review of multi-level approach (micro, meso and macro)

• Outputs:

• To propose modifications for meso-macro alignment

• Intermediate & final reports and relevant presentations during the WG meetings

• Any other suggestion for improvement of the model that might come up during the work of 
this TWG
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A Journey towards Ontology revision & implementation
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Nov. 
2023

April 
2024

Febr. 
2025

TWG Meeting #2
Analysis of survey 
results on use cases, 
formats and data 
models used by IMs.

Sept. 
2023

TWG Meeting #1
- Kickoff meeting
Presentation of ToR
- Overview of RINF data 
model and its 
limitations

TWG Meeting #3
- First presentation of 
the layered data 
solution diagram.
- Logical representation 
of navigability in several 
infrastructure elements
- Validity and 
applicability dates

TWG Meeting #4
- Updates on the 
presented data model
- Introduction of RDF 
representation with 
examples
- Presentation of 
alternative topology 
model

TWG Meeting #6
- Finalizing latest 
open points
- Concluding the TWG

TWG Meeting #5
- ERA Ontology 
revisions over 
summertime
- SHACL rules for 
validation
- Introduction of 
positioning and 
locating elements
- Contribution to 
GitHub open 
repository

March 
2024

Sept. 
2024

23/03/
2025

31/03
/2025

CCM Onto Meeting #2
- Presentation of the model  

artefacts
- Approval by the board of 
v3.1.0

Implementation of v3.1.0 Release ERA 
ontology v3.1.0



Operational point and sections of line

5Source: ProRail

Sample Rail network – an example
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Goal of the modelling – Locate the operational point over 
topology



Reuse of the external ontologies

➢Time ontology – validity and parameter time applicability (W3C)

➢GeoSPARQL – for the accurate geographical and schematic representation

➢Organisation – for the organizational data model (W3C)
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Topology
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• Net Elements – inherit the era:Feature characteristics 
(geographic, schematic, validity)

• Net Relations – define connectivity and navigability 
relations between net elements

• Linear Elements (sections)

• Non-linear Elements



Simplified connectivity of tracks
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RINF Index Name Ontology

1.1.1.0.1.2
Tracks connectivity to 
operational points

era:connectedTo

1.2.4.1 Internal connection era:connectedTo

era:connectedTo property defines a connection between 
two tracks. 

• Symmetric – if a track A is connected to track B, then track B is 
also connected to track A.

• Irreflexive – a track cannot be connected to itself.

The navigability is based on topology and operational rules like:
• Turnout and switch configurations
• Running direction 
• Operational rules and signal dependencies



Topology positioning and geographical location
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Functional diagram

Infrastructure elements as network 
entities:

• Sections of line

• Operational points

• Tracks (running tracks, sidings)

• Platform (edges) 

• Tunnels

• Signals

• Etc.
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Validity and applicability features

Any subclass of era:Feature inherits the temporal features 
through the era:validity property

• Infrastructure entities

• Topology elements

• Relative positions

Parameters’ applicability is itself a temporal feature, 
defining the time interval in which a value of a parameter 
is applicable. There are 4 possible value types:

- Nominal values

- Planned temporary restrictions

- Permanent restrictions

- Planned temporary closure
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RINF technical characteristics

Main classes used for the RINF technical characteristics
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RINF data model 
conceptual diagram
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15

46

180
50

Logical axiom count

1,856
Data Property count

356

SubClassOf

Annotation property count

Object property count

SubObjectProperty

255

Ontology Metrics



Achievements and Impact

✓ Evolved from analyzing RINF data model limitations to 
defining a structured, multi-layered approach

✓ Went beyond the initial scope to align with EU 
Commission’s vision for RINF as the single source of truth

Major Developments

✓ Clear semantics integrating legacy multi-layer views

✓ Semantical data model – ERA Ontology 3.1.x

✓ Open-source code – GitLab (EPL 1.2 license)

✓ Alignment with all TWGs outcome

✓ Implemented a pipeline for providing data aligned with 
v.3.1.0 of ERA Ontology

Work in progress

✓ Improving validation rules for consistency

✓ Harmonization of SKOS concepts with other registers

✓ Preparation of a full RDF sample compliant with ERA 
ontology V3.1.x

✓ Support for data providers (IMs)
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ERA Ontology useful links

• ERA Ontology

• Public GitLab repository EU Agency for Railways 
(ERA) / Public / Interoperable data programme / 
ERA Ontology group / ERA Ontology

• Release v3.1.0– 31st of March 2025 - https://data-
interop.era.europa.eu/era-vocabulary/v3.1.0/

• Latest version– May 12, 2025 - https://data-
interop.era.europa.eu/era-vocabulary/

• RINF Application Guide Technical Annex –
browsable version data-interop.era.europa.eu/era-
vocabulary/rinf-appGuide/

How to contribute

• Issues page for flagging issues and Contribution 
instructions are available.

• Issues list used for comments and proposed changes (by 
the time of edit – 87 open; 21 closed)
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https://gitlab.com/era-europa-eu/public/interoperable-data-programme/era-ontology/era-ontology
https://gitlab.com/era-europa-eu/public/interoperable-data-programme/era-ontology/era-ontology
https://gitlab.com/era-europa-eu/public/interoperable-data-programme/era-ontology/era-ontology
https://data-interop.era.europa.eu/era-vocabulary/v3.1.0/
https://data-interop.era.europa.eu/era-vocabulary/v3.1.0/
https://data-interop.era.europa.eu/era-vocabulary/
https://data-interop.era.europa.eu/era-vocabulary/
https://data-interop.era.europa.eu/era-vocabulary/rinf-appGuide/
https://data-interop.era.europa.eu/era-vocabulary/rinf-appGuide/
https://gitlab.com/era-europa-eu/public/interoperable-data-programme/era-ontology/era-ontology/-/issues/?sort=updated_desc&state=opened&first_page_size=100
https://gitlab.com/era-europa-eu/public/interoperable-data-programme/era-ontology/era-ontology#contributing
https://gitlab.com/era-europa-eu/public/interoperable-data-programme/era-ontology/era-ontology#contributing
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THANK YOU

Moving Europe towards a 
sustainable and safe railway system 
without frontiers.

Follow us:

https://www.linkedin.com/company/european-railway-agency
https://www.youtube.com/channel/UCFfzjb2UuoOxFJd12AL6lyg
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