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Data exchange in rail industry

> rallML® use case approach I I/\
> Infrastructure use cases ra

\_/rq
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Data exchange in rail industry
rallML® 3 use case approach

<€
Internal data bases,

e.g. ARIANE (SCNF R.)

<€
Data exchange
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Data exchange in rail industry
rallML® 3 use case approach

> Concept:

Use Case Use Case Use Case Use Case
IS1 IS 2 IL1 IL 2
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Data exchange in rail industry
rallML® 3 use case approach

> Concept:
ProRail M
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The raillML® coordinators review all use
cases and create generic samples

/
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Data exchange in rail industry
rallML® 3 use case approach

> Use case:
Description: application behind the use case
Data flows and interfaces
Interference with further railML® schemas
Characterizing data
« How often do the data change (update)?
* How big are the data fragments to be exchanged (complexity, granularity)?
« Which views are represented by the data (focus)?
» Specific elements
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Data exchange in rail industry
rallML® 3 use case approach

> MS Word template

> Wiki page

Eal

Development of the railhL" 3 schemes

Definition of use cases for infrastructure data ra] I M L

Use case / Anwendungsfall / Scénario d'utilisation: XXX
Description [ Beschreibung f Description
What is the application behind the use case? Which data are required? Who or which

tool/application provides these data?® Which data are not included (if not obvious) ? Define the
boundaries of the use case and the relevant data. (max. 200 words, English)

(-]

Data Flows and Interfaces / Datenfliisse und Schnittstellen / Flux de données et interfaces

Which data flows {from /tothe use case application) exist? Which data and process interfaces exist?

(-]

Interference with other railML® schemas / Interferenz mit anderen Schemenf Interaction avec

O timetable i Ointerlocking | Orollingstock O ' O none

o---

Characterizing Data / Charakterisierung der Daten/ Caractérisation des données
This section serves to specify the required data regarding certain aspects.

How often do the data change (update)?
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What we‘ve so far collected

USE CASES
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Data exchange in rail industry
Use case overview

> |nfrastructure use cases:

Responsible

RINF SNCF Réseau
NRE Reporting OBB

ETCS Infrabel
Speed Directory OBB

Capacity Planning Jernbaneverket
Positioning System DLR
Interlocking DB

Driver Advisory System Network Rail
Infrastructure Recording Bahnkonzept
Passenger Information BLS
Maintenance Planning SBB, BLS
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Data exchange in rail industry
RINF

> Register of Railway Infrastructure (EU):

M1 NRE
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Data exchange in rail industry
NRE Reporting

> Application: All infrastructure managers have to report
their infrastructure to the national railway entity (NRE),
which collects the information for the national RINF

> Example Austria: NRE = SCHIG
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Data exchange in rail industry
RINF / NRE Reporting

> Register of Railway Infrastructure (EU):

- INSPIRE

- ETCS

uic’ uic’ RINF[
Ra“T°P°M°d§' RailTopoModel 6%
ra"m r'a||M\|_® o

Exchange

Exchange
Format

Format

NRE Reporting
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Data exchange in rail industry
Speed Directory

Catslogue
service
Timetabling

Operation
control points

Layout of Track

gradient profile
Traockdefinitions

\ HISHG Linedefiniti

speedlimits

bufferstops

permanent way
technical
documentation

Operation
Control

VzG base report

Optimization
emergency brake

override sections

technical

building,
installation,

telecom
documentation /

protection
route

train radio signals

Incident

response

technical
control system
documentation
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Data exchange in rail industry
On-board positioning system

> Application: determining the train‘s position on-board the
vehicle

> Position = position in the railway track network
e trackIiD

e Relative Position on the track

e Direction of travel

e Coordinates (e.g. WGS84)
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Data exchange in rail industry
On-board positioning system

Considering the position of the train in the track network,
the map shall contain the following elements:

e Drivable topology: tracks, which are connected with each other.

e W(GS84 coordinates: all elements need coordinate positions, which
are required for referencing GNSS positions

e Coordinates and logical positions of positioning-relevant
infrastructure objects: balises, signals, platform edges, switches,
crossings, etc.

e Coordinates and logical positions of operation-relevant infrastructure
objects: stations, stop-posts, etc.

e Track geometry: 3-dimensional alignment of the railway.
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Data exchange in rail industry
On-board positioning system

Data Source,

Map for Map-

Matchin

.xml

With a train-bc
positioning devi
IS a key compot
the usage of me
the vehicle in th
by a track ident

of travel related

Which specific infrastructure data do you expecttoreceive/send [elements)?

Data Base

Topology ing System
o MNodes, Edges
o Innertopology: connections
o Macroscopic topology: grouping of topology elements
Genmetrvd f r on-board
o Radius / curvature .
o Gradient profile he dlgltal map
o Superelevation profile i

Operational infrastructure elements

o

=)
&)
=)
=)

Platform edges: position, height, length

Signals: position, direction, type

Stop posts: position

Bridges, tunnels: position, length, height, cross section profile
Level crossings: position, width

sition is given
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Data exchange in rail industry

Interlocking

CAD Applicat
Object mana,

Geo data im|

All the planning ps¢
(hard- and software
exchange is the res
specialized planning

Planning toc Which specific infrastructure data do you expect to receive/send [elements)?

Topology of the track network

&)
&)

Modes, edges
Innertopology: connections between edges or marker at edges for correct routing at
switches

Geometry of the track network and lines

&)
&)
=)

Modes, edges
For edges: length, radius/curvature
Additional: punctualinformation about height and superelevation

Infrastructure elements, e. g.

=]

Platforms and platform edges: position, height, length, identifier for user {e.q.
“Baohnsteig A”)

Signals: name, position, effective direction, type, operationalfunction, signaling
system, construction details {e. g. height, fundament type, height of light point,
diffusion disc), functionaldetails (e g. passing non-stop allowed, clearance of
overlap), energy and infarmation supply

Switches: e. g. name, type, basic form, isolation, kind of switch signal, operation
mode, priority position, radius and possible speed perleg, kind of point machine(s),
energy and information supply

Levelcrossings: name, position, construction details, functional details, energy and
information supply

Elements of automatic train control: position, construction details, functional details,
energy and information supply

Keylocks or lock combination: nome, position, energy and information supply
Bridges, tunnels: position, length along the topology

Page 18
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Data exchange in rail industry
Driver Advisory System

The Driver Advisory System (DAS) is an on-train driver support system
which advises a driver on the most energy-efficient speed profile with which
to meet the train’s current schedule. The DAS receives as input the current
SChedUIe (Wh|Ch may Track attributes (Infrastructure):

— Track Centre Line (as a polyline)

or near-static data rel - Trackaltitude (polyline)
. — Geometry: Track curvature
locations and speed I _ topology: Node-link model
vehicle itself. — foutelbs
— TrackIDs
— Mileposts /[ kilometre posts  id, location
RU’s traffic — Junctions id, location
management ————> — Loopends id, location
system — Platformends platform ids, location
—  Tunnels id, location (,envelope)
— Signals id, location, signal type
RU’s vehicle — Permissible speedsincluding permanent speed restrictions [PSRs), qualified by direction of
data base travel and train type
— Temporary speed restrictions (TSRs), qualified by direction of travel and train type
l > — Emergency speed restrictions (ESRs)

> — Locations of the following may also be required in the future (TBD):
o Signal berths id, location

I
?
IM’s o Bridges id, location
infrastructure o Road crossings id, location

~ =
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Data exchange in rail industry
Infrastructure Recording

Which specific infrastructure data dovou expectto receive/send (elements]?

» Topology
T h ere are seve ral SySte MS o <connections» <switch> (id, pos, absPos, madel, length, type, trackContinueCourse)
. . . . o <=crossSections= (id, pos, absPaos, dir, ocpRefl
visualize railway infrastrug o <trackBegin», <trackEnd> (id, pos, absPos)
o <=mileageChanges= (id, pos, absPas, absPosin}

way. Information about the t
infrastructure elements are ( * Track elements |
. o «=gradientChanges> (id, pos, absPos, Slope)
measurement unit and Comt o <speedChanges= (id, pos, absPos, dir, signalised, viMax)
. . . . o <electrificationChanges> (id, pos, absPos, type, voltage, frequency)
ral IWay traCk Wl” be VISU&| 1Z¢ o <platformEdges> (id, pos, absPos, length, dir, height, side, ocpRef,
. . parentPlatformEdgeRef)
Simu Iatlo n. F u rthe r1 measure o <radiusChanges> (id, pos, obsPos, dir, radius, superelevation, *Ubergongsbogentyp,
5 5 - *(Ibergangsbogenparameter)}
railway applications. o cgma e o epos)
»  «<peoCoord= (coord, extraHeight, epseCode)
1 o <=hridges=(id, name, pos, absPos, length, dir, kind, *Mame der iberguerten 5tralkie)
o <tunnels=(id, name, pos, absPos, length, dir, crossSection, kind, name, *Mame der
untergquerten StralGe bzw. Flusses)
o <levelCrossings= (id, name, pos, absPos, angle, protection, ocpStationRef,
*Bezeichnungder kreuzenden 5tralie)

+ Operational infrastructure elements
o <operationControlPoints> (id, name)
»  «<propOperational> (operationalType)
*  <propService> (passenger)
» «<gdesignator> (register, entry)

&+ Operation and control system elements
o «<signals> (id, name, pos, absPos, dir, type, function, acpStationRef)
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Data exchange in rail industry
Passenger Information System

IM’s Resource ‘ — j
.xml

IM’s passenger information system

The application focuses the transfer of timetable, traction and topology
information from the resource planning system of the railway infrastructure
manager to the passenger information system of the same (or another)
infrastructure manager.

Which specific infrastructure data do you expectto receive/send [elements)?

* Macroscopic topology:
o Lines
o Operational points (stations)
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Data exchange in rail industry
Maintenance Planning System

.xml

Which specific infrastructure data do you expect to receive/send {elements)?

*+  Topology:
o Lines
o Operational points

The application focuses th o tracks

* fAssettypes:
management source systen o Trackbed (“Fahrbahn”)

: : Railway electrification system (“Bahnstrom”)
plannlng SyStem Of the Infra Signaling (interlockings, signals, signalling components)

o
L]
o Bridges, tunnels
L]
o
L]

Walls, sewing systems
Station building infrastructure
Platforms

o Telecommunicationinfrastructure
* Special railway vehicles:
o Maintenance railway vehicles
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H BB Thank you for your kind attention

Winfried Stix
OBB Infrastruktur AG
winfried.stix@oebb.at
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Business cases & processes

The Norwegian case: Capacity planning and the added O sermbanevericet
value of standardized data

Multiple workflows, partners and iterations
creates a lot off data movement

Needs Measure
R 28 ; .‘-- | —

Solution

A unified database model and data language containing all necessary data

attributes for capacity work univocally, such as UIC RailToppoModel,
RailML 3.0, and tools that support these.

. ’/
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Business cases & processes
The Norwegian case: Capacity planning and the added O sermbaneverket

value of standardized data

The capacity workflow

', 4 E 7(‘.,7..;,7 = .A ?: »‘4 _~::.»_,:_. _:‘h
Political Traffic Functiona
. Demand Infrastructure
requirements capacity COEIQENRS
Service Infrastructure
concept dimension

Market

Scope
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Business cases & processes

The Norwegian case: Capacity planning and the added

value of standardized data

The Service concept

@ Jernbaneverket

Oslo S Lillestrgm

Asker Lysaker

~ .~ 10|
r
10'
| ™
N\
-’ -t \
N ‘
T )

Spikkestad q ) Ski
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Business cases & processes
The Norwegian case: Capacity planning and the added O sermbaneverket

value of standardized data

The capacity workflow

', 4 E 7(‘.,7..;,7 = .A ?: »‘4 _~::.»_,:_. _:‘h
Political Traffic Functiona
. Demand Infrastructure
requirements capacity COEIQENRS
Service Infrastructure
concept dimension

Market

Scope
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Business cases & processes
The Norwegian case: Capacity planning and the added O sermbaneverket

value of standardized data

The capacity workflow

', 4 E 7(‘.,7..;,7 = .A ?: »‘4 _~::.»_,:_. _:‘h
Political Traffic Functiona
. Demand Infrastructure
requirements capacity COEIQENRS
Service Infrastructure
concept dimension

Market

Scope
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Business cases & processes

The Norwegian case: Capacity planning and the added O sermbanevericet
value of standardized data

The capacity workflow

,,,,,,, % = A
e o
o -0
Standard
Needs Service line classes Infrastructure
concept dimension

Timetable

model
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Business cases & processes

The Norwegian case: Capacity planning and the added O sermbanevericet
value of standardized data

The capacity workflow

< N\ T~ N~ —~

S Standard Infrastructure
concept MUNERGESEEE dimension

Timetable
Transportation model

Needs
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Business cases & Processes
The Norwegian case: Capacity planning and the added O sermvaneveriet

value of standardized data

Remember valid timeframe!

Capacity infrastructure description
BEST IF USED BY:
Microscopic level only uses12 data object types,

with a total of 155 attributes.

Timing point
Signals & Stopp marker
Clearance O_'E 5 Route Tunnel
|_O
= :
™ Rep. balises Q =0  Switches

End of track

Speed

i Gradients

Discontinuation




Business cases & processes

The Norwegian case: Capacity planning and the added
value of standardized data

@ Jernbaneverket

Other issues

Concept management
Multiple Timeframes, scenarios, alternatives and versions

One project example: 3x3x5x10=450 datasets

[=]
=
KORNSJO ST

MMER
AUT VEIBO TYPE 73
ASKINER —
DAY e \rasjonen

Solution
 Tools that connect themselves to a common database model

« Above capabilities in tools for RailML — possible, but lots of work
« Standard declarations
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Business cases & Processes
The Norwegian case: Capacity planning and the added O sermvaneveriet
value of standardized data

Other issues

Merging
Objects in as built-scenario change that influence the same object types in other

scenarios. Updating those scenarios means merging the data.

12014 —> 12027 12015 —> 12027

o —O —O o —O —O
1. Compare

W W V 2. Check
3. Merge

Solution
 Tools that connect themselves to a common database model

« Above capabilities in tools for RailML — possible, but lots of work
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Business cases & Processes
The Norwegian case: Capacity planning and the added
value of standardized data

@ Jernbaneverket

Other issues

Macro =

Agregation transfer N |

t t
We need to work seamless standards agregation
between the different detall " A
levels. eso _

standards agregation

B
- =

Solution

 Tools that connect themselves to a common database model
« Above capabilities in tools for RailML — possible, but lots of work
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Business cases & processes

The Norwegian case: Capacity planning and the added O sermbaneverket
value of standardized data

Other issues

Vendor & Consultant lock inn
Proprietary formats, uncompleted
development and implementation
of standards hinders a

Fi
functioning free market for —I—-l -| -l

capacity work.

Solution

A unified database model and data language containing all necessary data
attributes for capacity work univocally, such as UIC RailToppoModel,
RailML 3.0, and tools that support these.

. ’/
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Formalizing Interlocking model in railML®
state of the art

Message / Problem
Interlocking data are processed
manually from paper. Track plan

Signal plan

Errare Humanum est

Requirement
text

Interlocking configuration
Solution

railML can capture the data that an Interlocking needs.
Configuration are produced automatically.

Computers don'’t err
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Use Cases and Business Cases

Data preparation

* Quick
* Remove humans from the loop - fewer errors makes cheaper validation

Hardware engineering

« Calculate and engineer hardware layout and cabling

Simulation

» Timetable testing
» Capacity testing

Operation & Control interface

» Single source for route information

Eulynx for peripheral systems

« Standardised interfaces IL < (field elements, RBC, block, working gang warning systems)

. /
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Migrating to railML

IM input
Track plan - Interactive design service
topology - Based on RailTopoModel supplemented with IL services
Requir ts
Signal plan

railML data in IS, IL
and IM namespaces




IL model sits on top of Infrastructure data

Infrastructure Manager’s own schema
» Schema defines specifics such as signal aspects

~

railML IL Interlocking schema

 extends points, ATP, signals...
* New elements route, tvdSection, shunting area

« interlocking relations ) )
- Signal plans and Control tables THE Innovation

J
N

railML RailTopoModel defines the track plan

» Defines track elements
* topology

y
’/
l(llg/




The rallML IL Schema will not do all

IL will not capture

« Rules and Regulations (BO)
« National specifics such as signal aspects
« National defaults

IL will capture

 Static properties of the interlocking (e.g. Timers)
* Interlocking relations
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The making of the IL model

Analyse the Present Situation

« Can we reuse elements from RailTopoModel?
« What extra information does an interlocking need ?

Make Informed Design Decisions

» Based on analysis

« Substantiate the decisions

« Make In/Out or Include/Delegate decisions

« Retain the history that lead to the model — avoid repeating discussions
« Document the design and elements on the go

Model driven by Need

 Avoid dropping assorted elements in a bucket schema
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Development process

Here we stand

Review by RailML IL Wiki
coreteam pages
* Openness
» Speed

» Demand Driven — no dump of know-how
 Acceptance

Coreteam adds
features

* Coalition of the willing

Loosely * Publish upon maturity
' following the
2™ draft RFC process
Proposal
-

UML model Translate to

RailML IL Schema

Proposal
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B B B Thank you for your attention and now back to work

Dr Ir Bob Janssen

raillML.org
coord@interlocking.railml .org
+31 70 3331845
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