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Project Partners:

Agenda

• Positionierung → Positioning

• Gleisgeometrie → Track Geometry

• Bahnübergang → Level Crossing

• Gleisbett → Track Bed

• Zustands- und Instandhaltungsdaten → Survey Data

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Positioning

Positioning in railways must be unambiguous

Image Source: Railway track © Kendrew Schexnider (Source; Archive;Unsplash License)

lat, lon … Line x, km y

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/
https://unsplash.com/@schxndr
https://unsplash.com/@schxndr
https://unsplash.com/photos/m5HKU-TbGaA
https://web.archive.org/save/https:/unsplash.com/photos/m5HKU-TbGaA
https://unsplash.com/license
https://unsplash.com/license


Project Partners:

Positioning

Positioning in railways must be unambiguous

lat, lon … Line x, km y=

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Positioning

How many options exist for modelling the location of … e.g. a signal?

Image Source: Signal in Pamplona, Spain © DaYsO (Source; Archive; Unsplash License)

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/
https://unsplash.com/@DaYsO
https://unsplash.com/@DaYsO
https://unsplash.com/photos/train-rail-tracks-during-daytime-7o4Du7K6wII
https://web.archive.org/save/https:/unsplash.com/photos/train-rail-tracks-during-daytime-7o4Du7K6wII
https://unsplash.com/license
https://unsplash.com/license


Project Partners:

Positioning

How many options exist for modelling the location of … e.g. a signal?

Object
coordinate

Topologic Geographic Mileage Screen

Entity 
Location

Spot 
Location

Linear 
Location

Area 
Location

Level of aggregation

Micro Meso Macro

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Positioning

How many options exist for modelling the location of … e.g. a signal?

Object
coordinate

Topologic Geographic Mileage/km Screen/plan

Distance along an 
oriented topological
element
(position on a 
graph)

The distance
measured along
the predefined
axis of a track or a 
railway line

Position expressed
in a  geographical

reference system .

Position on the
2D or 3D 
orthogonal 
coordinate
system

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Positioning

How many options exist for modelling the location of … e.g. a signal?

Net entity* 
location

Spot Location Linear Location Area Location

Point- based location on 
a NetElement (topology
network element of
RTM)

Aggregated location that
comprises spot locations
and/or several linear 
locations in an unordered
sequence

Path - based location on 
one or more
NetElements (topology
network element of RTM)

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Positioning

How many options exist for modelling the location of … e.g. a signal?

Level of aggregation

Micro Meso Macro

Track- based
granularity

Line segment -
based granularity
(aggregation of
topology inside
stations )

Line based
granularity
(aggregation of
topology outside 
of stations )

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/
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Project Partners:

Positioning
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 back to cover back to cover

 back to cover

Positioning
• Example for a linear 

positioning system:

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

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.dlr.de/TS
http://guetezert.de/
https://www.railml.org/en/
https://www.erdmannsoftware.com/


Project Partners:

• NetElement (Topology)
• <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

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Positioning

• NetElement (Topology)
• <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 of begin and 

end

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Positioning

• Location of functional infrastructure elements in the topological
network:
• <spotLocation>

• <linearLocation>

• <areaLocation>

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

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Positioning

• Location of functional infrastructure elements in the topological
network:
• <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

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Positioning

• Location of functional infrastructure elements in the topological
network:
• <spotLocation>

Option 1: intrinsic
coordinates

Option 2: linear coordinates / 
offset

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Positioning

• Location of functional infrastructure elements in the topological
network:
• <linearLocation>

• <associatedNetElement> for each NetElement that is (at least partially) covered

• <associatedNetElement>@netElementRef is mandatory

• <associatedNetElement / topologicalCoordinate> is mandatory

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

• Or: <linearCoordinateBegin> and <linearCoordinateEnd> with reference to a 
<linearPositioningSystem>, where @offsetToStart equals the distance of this
infrastructure element (begin/end) relative to the beginning of the referenced linear 
positioning system

• <associatedNetElement / geometricCoordinate*> is optional

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Positioning

• Location of functional infrastructure elements in the topological
network:
• <linearLocation> Option 1: intrinsic coordinate

Option 2: linear 
coordinate / offset

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


 back to cover back to cover

 back to cover

Track Geometry

• Horizontal alignment

• Gradients

• Superelevation 

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.dlr.de/TS
http://guetezert.de/
https://www.railml.org/en/
https://www.erdmannsoftware.com/


 back to cover back to cover

 back to cover

Horizontal Curves

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.dlr.de/TS
http://guetezert.de/
https://www.railml.org/en/
https://www.erdmannsoftware.com/


 back to cover back to cover

 back to cover

Gradient Curves

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.dlr.de/TS
http://guetezert.de/
https://www.railml.org/en/
https://www.erdmannsoftware.com/


 back to cover back to cover

 back to cover

Superelevation Curves

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.dlr.de/TS
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https://www.erdmannsoftware.com/


 back to cover back to cover

 back to cover

Superelevation Curves
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 back to cover back to cover

 back to cover

Level Crossing

• Extending level crossing model:
• Building authority (de: Baulastträger)

• Types of railway crossings (permission)

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.dlr.de/TS
http://guetezert.de/
https://www.railml.org/en/
https://www.erdmannsoftware.com/


 back to cover back to cover

 back to cover

Level Crossing

• Extending level crossing model:
• Technical protection systems

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
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Project Partners:

Level Crossing

• Extending level crossing model:
• Technical protection systems
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 back to cover back to cover

 back to cover

Level Crossing

• Extending level crossing model:
• Technical protection systems
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Project Partners:

Track Bed

• Track bed model
(de: Gleiskörper-Oberbau)

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

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
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 back to cover back to cover

 back to cover

Track Bed
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Project Partners:

Track Bed

• Track base (de: Schienenunterstützung)
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Project Partners:

Track Bed

• Rail fastening (de: Schienenbefestigungsmittel)
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Project Partners:

Track Bed

• Rail joints (de: Schienenverbindungsmittel)
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Track Bed

• Rails (de: Schienen)

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Track Bed

• Rails (de: Schienen)

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Track Bed

• Rails (de: Schienen)

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Track Bed

• Track ballast & track cover (de: Gleisbettung)
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Project Partners:

Survey Data

• Surveys are organized into
• Survey runs

• Survey findings

• Survey resources
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Project Partners:

Survey Data

• Survey collects header data
• Designators

• Responsible organizational units

• Timeframe of the survey

• Project the survey belongs to

• Information on the involved team
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Project Partners:

Survey Data

• Survey Run
• Describes how the data was collected

• From where to where a measurement run
was conducted

• Allows assigning resources and findings
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Project Partners:

Survey Data

• Survey Resources
• Descibe area and 

recording time of data

• Area may be split into
several sections (helps
with segmentation of
tablebased data)

https://www.bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/idx4rail.html
https://bmdv.bund.de/DE/Themen/Digitales/mFund/Ueberblick/ueberblick.html
https://www.railml.org/en/
https://www.dlr.de/TS
http://guetezert.de/
https://www.erdmannsoftware.com/


Project Partners:

Survey Data
• Survey Resources

• Allow referencing external 
files (resources) via 
@resourceTypeRef
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Survey Data

• Survey Resources
• Support for

• Binary

• DICONDE

• proprietary
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• Support for

• Table based

• CSV

• Excel

• Parquet

• SQLite
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Project Partners:

Survey Data

• Survey Resources
• Support for

• Table based

• CSV

• Excel

• Parquet

• SQLite

• Structure of table-based resource types can be described

• Columns can be either defined by data type (string, integer, duration, …)

• Or as predefined content

• CurrentSpeed in Kmph

• OffsetDistanceToStart

• GPS lon, lat

• …
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Project Partners:

Survey Data

• Findings
• Allow summarizing

the results of a survey
run

• Location of finding is
specified

• Model is open for
custom types

• Standard includes
general classification

• Severity can be
specified
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Project Partners:

Survey Data
• Defects

• Referenced
from findings
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Project Partners:

Survey Data

• Summary for Survey Data:
• Focus of modelling was on extendibility

• Between fixing things in the standard and keeping it open

• Solution allows importing software to understand basic
structure

• Data is kept out of the standard – too many different aspects

• Data is kept in external resources – too much data for any
markup language
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Vielen Dank für Ihre Aufmerksamkeit!

info@idx4rail.railml.org +49 351 47582911

www.idx4rail.dein www.railml.orgInstitut für Verkehrssystemtechnik
www.dlr.de/ts

Christian Rahmig
christian.rahmig@dlr.de

mailto:info@idx4rail.railml.org
http://www.idx4rail.de/
http://www.railml.org/
http://www.dlr.de/ts
mailto:christian.rahmig@dlr.de
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