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Overview

* Project Objective: Design and development of a publicly usable infrastructure data
register for the target group of regional and private railways

 Detailed description of use cases from the user's point of view

Collection and evaluation of existing infrastructure data inventories
Development of a complete system specification

Technical implementation of the Indres system specification
Commissioning of Indres use-case-specific prototypes as demonstrators

Use Cases
» European Railway Infrastructure Data Register RINF and Network Statement
« Market research for statistics, e.g. by BNetzA
* For RU: IM-independent Train path search and Train path order
* For IM: IM-independent / superordinate Timetable creation
« Ownership structure (property boundaries)

Project period: 07/2020 — 10/2023

Project volume: more than 3 million euros (out of which 74 % funding by the Federal
Ministry for Digital and Transport)

Link: https://bmdv.bund.de/SharedDocs/DE/Artikel/DG/mfund-projekte/indres.html
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It's all about data — but how to get it?
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It's all about data — but how to get it?
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Partners
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Use Case: Trassenfinder

« Slot information system of German IM DB Netz for their network (app. 33 tkm)
* Private railways are not integrated due to the missing data (also for RINF)
* Integration of data successful for two IM’s (EVB & RIN) with app. 330 km each
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Introduction to railML® rqllML®

railML® - A type of XML-documents

* railML applies the systematic of XML for the description of railway
specific data; sub-schemes use other XML-schemes such as MathML
(developed by W3(C)and GMVL (developed by Open Geospatial Consortium)

* \arious types of data are described as railML sub-schemes
* Currently the following sub-schemes are in productive use:
* Infrastructure for the topological description of tracks and networks
* Rolling stock for the description of vehicles
» Timetable for the description of timetables
* Interlocking for the logical description of signalling and routes (from raimi 3)

* railML-data is mainly used for the exchange between different

software of various manufacturers by files or direct process exchange
(e.g. TCP/IP)

* railML is enhanced according to the demands of the data exchange
processes of railways, industry and authorities driven by use cases;
there is no aim is to define a complete railway world model
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®
railML: Scheme Planning and Lifecycle Policy rGIIML

* railML 2.5 was released in Sep. 2021 and will be supported until August 2028

* railML 2.3: Support period will end on June 30, 2024 (update projects/tenders!).
Existing railML interfaces can be used but no new interface certifications possible.

» From railML 3.2, the interface provides all necessary functionality to replace railML
2.x interfaces

» Development of railML 3.3 underway, expected release in November, 2024
Combined timeline of railML® rquMLOI'g

As of June 5th, 2024

» Guaranteed: railML 2.4-2.5 |
3xsupported foramin. .,
4
years after release
TE 32 04/2022 - 03/2029
* Extended support for deve- | e | o RS
lopers with paid partnership I 5075 c39m2022 b
(=
 Support end of each
version will be announced T J—
R ’ . The future development of railML® schemes depends on the
= S support from the community and is subject to change.
at |eaSt 2 \/earS In advance 22 05/2013_'06[2021 The start and duration of the ISO/TS 4398 "RailDax"
2.0/2.1 until 03/2017 development depends on the ISO Working Group.
2016 2017| 2018]| 2019|2020 2021 2022| 2023| 2024 2025[ 2026 | 2027| 2028| 2029 2030| 2031| 2032| 2033 2034| 2035]| 2036| 2037 2038| 2039
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ISO Railway Data Exchange (RailDax) norm
ISO/TS 4398:2022

Handlevogn

* Technical specification (TS) based on railML I

Data format norm used for data exchange s ity [ | e
between IT for railway service planning Norge

Sokeips

* Initiated and led by Jernbanedirektoratet
» Aimed at facilitating for planning of e
railway operations between organisations ISOITS 4398:2022 e—
in the transportation sector == wcmeesne e
! Trykket og innbundet
« Based on proven railML experience
during the previous 20 years and T e
developed as a twin to railML® 2.5 w-——
* Leads to an annual timetable: v

conceptual, strategic, and tactical
* Project website: https://www.RailDax.org ‘
* 1SO 4398:202x - new release based on gl ol
railML® 3.x expected in the next years o
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railML.org e.V. (1/2)
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railML.org e.V. (2/2)

 The railML.org e.V. association is the legal backbone of the railML initiative

29)

20+

years experience

with around 20
developer
companies

I"C"IML.org

Registered in the German registry of associations in Dresden.
The association is open to all interested companies
Decisions are made by the stakeholders and the coordinators

Input from the community and the users

150+ LO+
partners including raiC||WE}c\/?(,_ railwa\{j
- undertakings an
over /0 supporting infrastructure
firms, research managers
institutes und
authorities
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https://www.railml.org/en/introduction/partners.html
https://www.railml.org/en/public-relations/previous-events.html

railML partners
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railML partners
Members (selection) — Software developers
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Technical introduction to railML (1/2)

railML Infrastructure schema

* Track elements (signals, switches, tunnels, bridges, chainage, balises,
maxSpeed, electrification, radius, ...)

» Coordinates (geo and sheet coordinates)
* Track topology (nodes & edges)

* Track geometry (curves, slopes)

* Track topography / elements
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[Source: railVIVID] [Source: railVIVID]
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Technical introduction to railML (2/2)

railML Infrastructure example

<infrastructure id='infra Ostsachsen'>
<metadata>
<dc:sourcer&lt;FBS&gt;\Dtl.bsv</dc:source>
</metadaca>
<tracks>

<track id='tr 80.6228' name='DAF W-DAF N' type='mainTrack'>

<trackTopology>

Position on track

<trackBegin id='trn DAF W_80.6228"' pos='0' absPos='942'>
<macroscopicNode ocpRef='ocp DRF W'/> Speed
</trackBegin>
<trackEnd id='trn DAF N 80.6228' pos='542' absPos='0'>
<macroscopicNode ocpRef='ocp DAF N'/>
</trackEnd>
<crossSections/>
</trackTopology>
<trackElements>
<speedChanges>
<speedChange 'spc_80.6228ul_0' pos='0' absPos='942' dir='up' profileRef='spp 0' vMax="'100"/>
<speedChange 'spc 80.6228d2_942' pos='942' absPos='23982' dir='down' profileRef='spp 1' vMax 100 />
<speedChange 'spc_80.6228u3 0' description='R500' pos='0' absPos='%42' dir='up' profileRef='spp 2' wMax="100"'/>
<speedChange 'spc_80.6228u3 112' pos='112' absPos='830" dir='up' profileRef='=pp 2' vMax="110"/>
<speedChange 'spc_B80.6228d4_ 942' pos='542' absPos='23982' dir='down' profileRef='spp 2' vMax oo/
</speedChanges> /J
<gradientChanges> Slope
<gradientChange id='grc_80.6228_0' pos='0' absPos='942' dir='up' slope='0.000'>
<gecCoord coord='0 0O' extraHeight='250.03'" heightEp=sgCode='5783"/>
</gradientChange>
<gradientChange id='grc_80.6228_149' pos='149' absPos='733' di:='u57—*---r_7*7
<geoCoord coord='0 0' extraHeight='250.03' heightEp=sgCode="53783"/> I F{Elght

</gradientChange>
<gradientChange id='grc 80.6228 197' pos='T

<gecCoord coord='0 0' extraHeight='250.11' heightEpsgCode™

</gradientChange>

<gradientChange id='grc_80.6228_ 384' pos='384' absPos='558' dir='up' slope='4.

</gradientChange>

<gradientChange id='grc_ 80.6228 584' pos='584' absPos='352'

«/gradientChange>

<gradientChange id='grc 80.6228 851' pos='851' absPos='351'

</gradientChange>
</gradientChanges>
<radiusChanges>
<radiusChange id='rch 80.6228 148' po

</radiusChanges>
<ownerChanges>

<ownerChange id='och 80.6228_0' pos='0' absPos='3542' dir="up'

</ownerChanges>
<electrificationChanges>
<electrificationChange id='elc 80.6228_0' pos=
</electrificationChanges>
<gaugeChanges>

rC"IML.org

'143' absPo
<radiusChange id='rch 80.6228 774' pos='T774' absPos=
<radiusChange id='rch 80.6228_792' pos='7%2' absPos=
<radiusChange id='rch 80.6228_904' pos='904' absPos='3g'

dir='up' slope='"3.600"'>

Coordinates

dir='up' slope="3.300"'>

dir='up' =slope='1.100">

'500',’g

Radius change

radius='-302"'/>
' radius='2500'/>
radius='0"'/>

uic-no='80" infrastruccureHanagerRef='ou_O'f}

—_——

dir='up' type='none'/>
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I"(_':lIIVIVID® - The railML Viewer and Validator

 Last version:
= May 2019 (1.21 beta), then development
frozen
* New Versions Released:
= September 15th, 2022
= June 6th, 2024

* Key Information:
= Used as the main tool for export
certification
= (Code moved to railML's new repository on

=)

Gitlab a,;&

= (ode clean-up needed o

* Usage and feature feedback requested E\j
Tm
* New railVIVID's implementation (2.0.0) 2

= The focus is on validator and basic
viewers

= Web and desktop versions

= Technology: C# and .NET

rafl viviD
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®
RailTopoModel and what it can do 5:.!;!;!

 RailTopoModel is designed to have the same structure at each level of
details.

 Data model which supports all railway business needs, including:

= Multi-Referencing: Geo- and screen coordinates, Linear referencing,
mileage posts and “rail addresses”

= Topology, objects and event =—= x
locations, paths...

= Consistent multi-scale
aggregation:

+* Track = Micro
+* Line 2 Meso

+* Network = Macro
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RailTopoModel development now and later

 Need of a topological model to cater databases as well as i;/
interfaces for large infrastructure interfaces Y

NNNNNNNNNNNNNNNNNN

* Development in the UIC's ERIM working group 2014-2016

* In the Spring of 2016, the UIC RTM 1.1 became the UIC IRS 30100
International Railway Solution: IRS 30100 RailTopoModel

 UIC project ends in 2017; continuation in own development
independently from RailTopoModel for research project

* railML.org continues RailTopoModel development
with the whole community in following versions:

= RTM 1.2: Last version available for railML 3.1;

no new features or maintenance planned
rall TOPOMODEL

A conceptual model to describe a railway network

» RTM 1.4: Released by railML.org for use with railML 3.2;
includes small patches and improvements

= RTM 1.5: Planned with open, transparent development
for whole community and a ticket system for railML 3.3

« Public Gitlab repository, website and wiki availalable
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Connect with us on LinkedIn

» Stay informed about the latest news, i
updates and events from railML

(ever\/ Ll' Weeks): " View Page
railML.org
Data exchange by railML: As easy as changing the train

Ro Trarsportation: Cresden, Saony 5 ol 1150 mployee Pages people also viewed

@) ndreas &.31 other connections folow this page . NEATSHl
MBAL sy a1 comting

= Industry Insights —
h - o 3 f: llow this page R

" p rOJ e Ct U p d ate S Home  MyCompany  About Posts Jobs  People V Following

= Community Engagement L, O [ .
Manufacturing

railMLorg

railMLorg L Gl ® 7 ~

follow i (_+ Follow

We are pleased to a
- - - Science and Technologies cially
] . R ) it
» https://linkedin.com/company/railml | ot
" " v past ads by railMLorg =2
View ad library ruI'MLGrg 7

{ + Follow )

Show all

* You can also find the news on our
website;

g v [‘5 Like Q Comment r:J Repost ‘f Send

» https://www.railml.org/en/public-
relations/news.html
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Thank you foryour attention!

@ linkedin.com/company/railml Vasco Paul Kolmorgen
Governance Coordinator, railML.org

www.railml.org @ coordination@railml.org 0 +49 351 47582911
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