
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.



2Towards Telematics 
Ontology
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3
Content of TAF TSI

Wagon 
keeper 

function

Rolling Stock 
Reference 
Databases

Railway 
Undertaking 

function

Same as “Railway 
Undertaking  -
Infrastructure 

Manager 
communication”

+

- Consignment Note 
data 

- Shipment 
Estimated Time of 
Interchange / 
Arrival                 

- Wagon Movement

Railway Undertaking  -
Infrastructure Manager 

communication

Infrastr. Manager:

Path Request

- Train Preparation

- Train Running 
Forecast

- Service Disruption  
Information

- Train Location

- Interchange 
Reporting

- Data Exchange for 
Quality 
Improvement

Railway 
Undertaking:

- Path Request

- Train Preparation

- Train Running 
Forecast

- Service Disruption  
Information

- Train Location

- Interchange 
Reporting

- Data Exchange for 
Quality 
Improvement

Common 
TAF TSI 

elements

TAF TSI published on EU Journal: COMMISSION REGULATION (EU) 

No 1305/2014
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Content of TAP TSI

Ticket 
vendor 

function

- Use reservation 
interface

- Use ticketing 
functions 

Railway 
Undertaking 

function

- Provide timetable 
data

- Provide tariff data
- Provide 

reservation 
interface

- Provide ticketing 
functions 

Railway Undertaking  -
Infrastructure Manager 

communication

Infrastr. Manager:

Path Request

- Train Preparation

- Train Running 
Forecast

- Service Disruption  
Information

Railway 
Undertaking:

- Path Request

- Train Preparation

- Train Running 
Forecast

- Service Disruption  
Information

TAP TSI published on EU Journal: COMMISSION REGULATION (EU) 

No 454/2011



5 Train Ready Message (TAF TSI)
• How can I know the sender 

"2171" ? 
• Who is the recipient "0071" ?
• Where is this train located in 

RINF ?

https://teleref.era.europa.eu/

http://data.europa.eu/949/functionalInfra
structure/operationalPoints/617913e591c
7b24959551beea5ca88d241fa0a39

https://teleref.era.europa.eu/
http://data.europa.eu/949/functionalInfrastructure/operationalPoints/617913e591c7b24959551beea5ca88d241fa0a39
http://data.europa.eu/949/functionalInfrastructure/operationalPoints/617913e591c7b24959551beea5ca88d241fa0a39
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Ideal scenario  - interconnected 
concepts



7 Extend ERA ontology to Telematics
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How do we integrate telematics domain?

XSD Schemas
Input

•Taf_cat XSD

•NeTEx XSD

•Passengers reservation XSD (TAP B5)

•TAP TSI - ELECTRONIC RESERVATION OF ASSISTANCE FOR PERSONS WITH REDUCED MOBILITY (TAP B10)

XSD2RDF 
Conversion

•Automatic converter to OWL, SHACL and SKOS

•Mapping rules

Semantic artifact 
validation

•Unit tests

•Sample message generation

Telematics onto 
integration

•Semantic alignment

•Constraints fusion

ERA ontology 
updates

•CCM Onto 

•Major release



9 Sample mapping rule -
<xsd:element name="WagonNumberFreight" 
type="xsd:string">
<xsd:annotation>
<xsd:documentation>Freight wagon 

number</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="WagonTrainPosition" 

type="xsd:int">
<xsd:annotation>
<xsd:documentation>Position of wagon in 

train</xsd:documentation>
</xsd:annotation>
</xsd:element>

<xsd:element name="WagonData">
<xsd:annotation>
<xsd:documentation>Wagon relevant data for 

the wagons within a running 
train</xsd:documentation>
</xsd:annotation>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="WagonNumberFreight"/>
<xsd:element ref="WagonTrainPosition"/>
</xsd:sequence>
</xsd:complexType>

</xsd:element>

Mixed content complex types map to SHACL shapes allowing both text 
and elements with OWL classes using RDFS annotations for text 
content.

:wagonNumberFreight a owl:DatatypeProperty;

rdfs:label "Wagon Number Freight"@en ;
rdfs:comment "Freight wagon number"@en ;
rdfs:domain :WagonData ;
rdfs:range xsd:string .

:wagonTrainPosition a owl:DatatypeProperty;
rdfs:label "Wagon Train Position"@en ;
rdfs:comment "Position of wagon in train"@en ;
rdfs:domain :WagonData ;
rdfs:range xsd:int .

:WagonData a owl:Class ;
rdfs:label "Wagon Data"@en ;
rdfs:comment "Wagon relevant data for the wagons 

within a running train"@en .

:WagonData

xsd:int

:wagonTrainPosition

xsd:string

:wagonNumberFreight
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XSD2OWL – XML2RDF



11 XSD – « Source of Truth » 



12 Mapping to OWL (Ontology)



13 Generation of shape constraints



14 Extraction of SKOS Concepts



15 Evaluation & Validation



16 Current status – ERA Gitlab

• https://gitlab.com/era-europa-eu/public/interoperable-data-programme/era-ontology/era-
telematics-ontology-pipeline

• https://gitlab.com/era-europa-eu/public/interoperable-data-programme/era-ontology/xsd2rdf

https://gitlab.com/era-europa-eu/public/interoperable-data-programme/era-ontology/era-telematics-ontology-pipeline
https://gitlab.com/era-europa-eu/public/interoperable-data-programme/era-ontology/era-telematics-ontology-pipeline
https://gitlab.com/era-europa-eu/public/interoperable-data-programme/era-ontology/xsd2rdf
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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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