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1. Organizational Units

2. Track Geometry

3. Infrastructure (selection)

• Buffer Stops

• Level Crossings

• Track Bed

4. Survey Data

5. Positioning
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Agenda



IDX4rail 1.0 data model (alpha2)
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• Infrastruktur

• Übergreifendes



Organizational Units
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• Soll zu ECM passen

• Wichtige Rollen:

• Hersteller

• Lieferant

• Betreiber

• Eigentümer

• Nutzer

https://de.wikipedia.org/wiki/Entity_in_Charge_of_Maintenance

https://de.wikipedia.org/wiki/Entity_in_Charge_of_Maintenance
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Track Geometry
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• Horizontale Trassierung

• Gradienten

• Überhöhung



Horizontal Curves
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Gradient Curves
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• Vertikale Trassierung



Superelevation Curves
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• Überhöhung



Infrastructure
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Buffer Stop

Christian Rahmig > 2025-06-03 > IDX4rail 1.0 (alpha 2) 10

• Arten von Gleisabschlüssen

• Bremsschuh



Level Crossing
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• Bahnübergang

• Baulastträger

• Bahnübergang & andere Arten von Gleisübergängen

• Zulässige Geschwindigkeit auf querendem Verkehrsweg



Level Crossing
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• BÜ-Sicherung

• Technisch und nicht-technisch



Track Bed
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• Gleiskörper-Oberbau

https://de.wikipedia.org/wiki/Oberbau_(Eisenbahn)

https://de.wikipedia.org/wiki/Oberbau_(Eisenbahn)


Track Bed
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• Gleiskörper-Oberbau

• Schienen-
unterstützung

• Schienen-
befestigungsmittel

• Schienen-
verbindungsmittel

• Gleisbettung
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Track Bed
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• Gleiskörper-Oberbau

• Schienen-
unterstützung

• Schienen-
befestigungsmittel

• Schienen-
verbindungsmittel

• Gleisbettung



Survey Data
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• Messfahrten



Survey Data
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• Messfahrten

• Gefundene Infrastruktur-Fehler

• Betriebliche Konsequenzen



Positioning
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• Linear positioning systems:

• Linear positioning system shall have a @length

• @units describes the units used for measuring in this linear positioning system

• @startMileage describes the line mileage start

• @endMileage describes the line mileage end

• <anchor> describes a point where the pattern of the linear positioning system changes (e.g. gap, 
overlap, compressed km)

• @offsetToStart describes the distance of this anchor from the start of the linear positioning system

• @incomingMileage and @outgoingMileage describe the mileage anomaly

• Deprecate @measure and @measureToNext

• <*Notation> describes a different „designator“ for a certain point on the linear positioning system

• @startMeasure and @endMeasure shall become deprecated

• @linearReferencingMethode shall become deprecated?



Positioning
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• Example code 
Linear 
positioning
systems:

0 1000 2000 3000 4000

-500 500 / 1000 1500 / 1400 2100 / 2100 3100 3500

-0.5 0,5 / 1,0-500 1,5/1,4+100 2,1 / 2,1 ? 3,5

Offset

Mileage

Mileage 

notation
ΔM = 500 - (-500) = 1000 ΔM = 1500 - 1000 = 500 ΔM = 2100 - 1400 = 700 ΔM = 3500 - 2100 = 1400

ΔO = 1000 – 0 = 1000 ΔO = 2000 - 1000 = 1000 ΔO = 3000 - 2000 = 1000 ΔO = 4000 - 3000 = 1000

k = 1000 / 1000 = 1
k = ΔM / ΔO

k = 500 / 1000 = 0,5
k = ΔM / ΔO

k = 700 / 1000 = 0,7
k = ΔM / ΔO

k = 1400 / 1000 = 1,4
k = ΔM / ΔO



Positioning
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• NetElement

• <associatedPositioningSystem> is mandatory (1..n)

• Reference to positioning system via @positioningSystemRef – mandatory

• Definition of intrinsic coordinates (at least 1) via <intrinsicCoordinate>

• @intrinsicCoord is mandatory

• Choice: child element <linearCoordinate> or <geometricCoordinate> is mandatory



Positioning

Christian Rahmig > 2025-06-03 > IDX4rail 1.0 (alpha 2) 21

• NetElement

• <associatedPositioningSystem> is mandatory (1..n)

• Reference to positioning system via @positioningSystemRef – mandatory

• Definition of intrinsic coordinates (at least 1) via <intrinsicCoordinate>

• @intrinsicCoord is mandatory

• Choice: child element <linearCoordinate> or <geometricCoordinate> is mandatory
Mapping with

positioning system



Positioning
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• NetElement

• <associatedPositioningSystem> is mandatory (1..n)

• Reference to positioning system via @positioningSystemRef – mandatory

• Definition of intrinsic coordinates (at least 1) via <intrinsicCoordinate>

• @intrinsicCoord is mandatory

• Choice: child element <linearCoordinate> or <geometricCoordinate> is mandatory
Mapping with

positioning system

NetElement length is
difference of offset

values



Positioning
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• Location of functional infrastructure elements

• Functional infrastructure elements can be located in the topology network using

• <spotLocation>

• <linearLocation>

• <areaLocation>

• Each located element shall have at least one <*Location> element



Positioning
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• Location of functional infrastructure elements

• <spotLocation>

• @netElementRef is mandatory

• @applicationDirection is mandatory

• <topologicalCoordinate> is mandatory

• Either: <intrinsicCoordinate> with @intrinsicCoordinate in range {0..1}

• Or: <linearCoordinate> with reference to a <linearPositioningSystem>, where @offsetToStart equals the distance of this
infrastructure element relative to the beginning of the referenced linear positioning system

• Further <*Coordinate> is optional



Positioning
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• Location of functional infrastructure elements

• <spotLocation>



Positioning
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• Location of functional infrastructure elements

• <spotLocation> Option 1: intrinsic
coordinate

Option 2: linear coordinate / offset



Thank you for your attention!

✉ coord@infrastructure.railml.org +49 351 47582911

+49 173 2714509

Christian Rahmig

Infrastructure Coordinator, railML.org

www.railml.org

linkedin.com/company/railmlin

28


