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IDX4rail 1.0 data model (alpha2)
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IDX4rail 1.0 Common Mame:  raillL3_CO_OrganizationalUnits

Author:  rgillMLorg

Organizational Units (not yet released) Organisational Units =22 &

Updated: 28/10/2024 16:27:02

* Soll zu ECM passen — E——
Organizational Linit a)SDoomplexTypes
M . Feneric3::
® WIChtIge ROIIen : +organizationalUnit n)lSDatrribthew D: tEk Withi Dondiaome
+ oode: string [0..1]
1.*| axsDelements aXSDelements
® Herstel Ier + designator: Designator [0..4] + name: Name [0..*]
+ izConcessionaine: Concessionaine [0..1]
. + isContractor: Contractor [0..1]
® Ll efe ra nt + isCustomer: Customer [0..1]
+ izInfrastructurebdanager: Infrastructureidanager [0..1]
. m"”m“"“‘e"‘wp‘e* + iOperationalUndertaking: Operationalundertaking [0...1]
* Betreiber P TR E AT R + iskaiwayUndertaking: ReiwayUndertaking [0..1] P
= Tomm T T 7]+ isvahd: calendarTimePeriod [0..1]
. . +  isvehidekeepen Vehidekeeper [0..1] +iesiznator “HDWH‘_PHT---
¢ E Ige nt u m e r + ivehideManufacturer: vehicenanufactuner [0..1] T T e —::f' Der!erlﬁ::
+ isvehideOperator: VehideOperator [0..1] o Designator
° N utze r + isvehideCwner: VehideOowner [0..1] N
N T aXSDattributex
a}SDoomplexTypes | _ .
hid o | : + register string
e ————— - [
AUSE® | |
| [
[ [
| [
: [
aNSDoomplexTypes I :
wehideOperator | |
T T T y } Timeseriodsase
: l aXSDoomplexTypes
' | +isvard =
| L_______ 2| calendarTimeperiod
I a »
aXSDoomplexTypes | = ° aXSDattributes
DETI ' +  fom: dateTime [0..1]
e —————— e ——— J| +  to:dateTime [0..1]
wEEN I
I
|
https://de.wikipedia.org/wiki/Entity in_Charge of Maintenance |
|

a XS DoomplexTypes
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Track Geometry

* Horizontale Trassierung
* Gradienten
e Uberhdhung

i railiigeometry

contziner element for

gEometny mods

contziner element for zll
horzontalCurve elements

r-+ rail2:superElevationCurves

___________________________ ]

contziner element for sll super
elevation arves

contziner element for zll
gradientCurve elements

L

contziner element for zll
geometryPoint elements

rC"IML.org

+horizontalCurve

remaved radivs. For some of the elements one
needs more than one radius, for others no radius
iz nesded. When refactoring curve descriptions
to 2 switch the rfight parameters are supposad to

o where they belong.

deltaazimuth is probably not neceszary here. Itz
redundant given the other information.

By

aXSDoomplexTypes
HorizontalCurve

1.+

+gradientCurve

a}SDattributes
+ azimuth: tAnglebes [0..1]
+ deltaAzimuth: tanglebeg [0..1]
+ length: tLengthm

1.+

+superElevationCurve

GeometryEntity

a}SDoomplexTypes
GeometrypCurve

axsDelements
+ beginsinGeometry Point: tElementWithl Dref [0..1]
+ endsinGeometryPoint: tElementwithi Dref [0..1]

AN

1.*

aXEDoomplexTypes
GradientCurve
aX¥5sDattributes §
+ length: tLengthia [0..1] ﬂGDd-me_-_
7.1 | GradientDescription
aXSDoomplexTypes
SuperElevationCurve
aXSDattributes
+ lergth:tLeriEﬂIM ) ) ) o
+ zuperBlevationReference: tSuperElevationfeference [0..1] = innerRal 0 N .
..1 | SuperElevationDescription

+zeometny Paoint

1.4

axsDoomplexTypes
GeometryPoint

SeometryEntity

a}Shattributes
arimuth: tanglebes [0..1]
gradient: tEradientPeriiile [0..1]
radius: tLengthi [D..1]
superElevation: tlengthiim [0..1]

o+ o+ +

superElevationRefarence: tSuperElevationReferencs [0..1] = innerRal

B

The specfied superelevation is to be understood fke this:

If the reference i= middle, then the specfied superelevationis
applisd to the one rail 2= positive value and the other 3z negative.

If the reference i= innerfall, then the superElevation of the
outerRail is specified in relation to the innerRail. If the innerRail has
3 superElevation specified at that point the specified
superElevation is considered baszed on the non-slevated innerfail.

If the reference iz outsrRall, then the superElevation oéthe
innerRail it specified fke sbove, but vice versa.




e XS DoomplexT... aXEDoomplexT. ..
CurveDescriptionAre | +arnc +straight Curvestraight

axsDattributes (1 1
+ radius: tLengthig

Horizontal Curves

aXSDoomplexT. .. aXSDchokces aXSOoompleTypes
curveWatorek | +watorsk CurveDescription +wiener CurveWiener
1
1| axsDattributes
+ alignmentHeight: tLengthi [0..1]
XS DoomplexT. .. XS DoomplexT. ..
aXSDoompleT... curvetelmert | +heimert +oosinusoide | curvecodinusoide
=
1 1
XS DoomplexT. .. XS DoomplexT. ..
Curvesinuspide | +Einusoide +oubicParabols | curwecubicParabola
1 1
XS DoomplexT. .. XS DoomplexT. ..
Curvedlothoid [ +Clothoid +ourveBkoss CurveBloss
1 1
It iz debatable if the radivs should actually be 3
[::}, “KDO?MPWPE* :] curvature. Curvature iz defined as 1/radivs. The
SO benefit would be that transitional curves betwesn
E:b _ {j & straight fine and an arc could be described more
[ n}GDattnb-uu.a» ]} easily and mathematically comect, as the
E} * errdR,ad'lus..tLergmM ‘f-j curvature of 3 straight line iz 0 while the radius of
+ stafadhs:tengtpd pS———————— 2 straight fne is infinite.
I Drawback probabiy is the possitle loss of
ral ML.org Christian Rahmig > 2025-06-03 > IDX4rail 1.0 (alpha 2) precision when working with very sma fioating
peoint mumibers.




Gradient Curves

 Vertikale Trassierung

rC"IML.org

IDX4rail 1.0
(not yet released)

axsDchoices
GradientDescription

XS DoomiplexT ...
ArcGradientChange

aXSDattribute
+ radius: tlengthig

1 \+parabola
W

XS DoomplexTypes
parabolaGradientChange

1 jstraight

a XS DoomplexT. ...
LinearGradientChangs

+mixed 1%'_.-'

a}EDoomplexTypes
MixedGradientChange

+onientation | /0.1

aenumerations
GradientCurveO rientation

V

XS DoomplexTypes
GradientDescripionBase

a}SDattribute»
+ endEradient: tGradientPeriiille
+ startGradient: tGradientPeriille

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



IDX4rail 1.0 SuperElevationDescription
Superelevation Curves (not yet released)

o .
superElevationlinear| +inear +constant|  SuperElevationConstant
1 1| axspattributex
+ superElevation: tlenzthi
aEUEration
SuperElevationwienerEquation
literals CHEDCOMpleNTypes 4 XSOComphexT. ..
Equation2 SuperElevationWiener Fuiener +blozs | superElevationBloss
Equation3 = — —
Equationd fussn X5 Dattributes 1 .
Equations + equation: SuperElevationWienerEquation
Equations
Equation
XS DoomplexTypes XS DoomplexType*
SuperElevationSinusoid | +Zinuscid +oozinusoid | superFlevationCosinusoid
1 1
XS DoomplexTypes A} S DomplexTypes
superElevationDoudne | +ioucine +helme | syperelevationHelmert
1 1
XS DoomplexTypes
- [ superElevationChange
a)sDattributes

+ endsuperElevation: tLengthhan

AVAYAY

VVV

+ startsuperElevation: tLensthiim
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Buffer Stop IDX4rail 1.0

(not yet released)

* Arten von Gleisabschliissen

e Bremsschuh

Barfferstops

+hufferstop

Functional IS

BufferStop

1.*

Trock Nodle

wXSDoomplexTypes

Bufferstop

a)}sDattributes

+ type: tBufferstopType [0..1]

Mame: railML3_I5_Functional_Bufferstop
Author:  railmMLog

version: 1.0

Created:  21/09/2017 14:05:21

Idea'bEd: 30/10/2024 11:53:29

rC"IML.org Christian Rahmig > 2025-06-03 > IDX4rail 1.0 (alpha 2)

totherEnumenstionlalues

5 DO #
tBufferstopTypeExt

Eiring
SEUMEra tion»

tBufferstopType

literols
braking Bufferstop
TiwedBufferstop
h=adramp
ralwayBrakeshos
sleeperiross
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Level Crossing

e Bahnubergang

* Baulasttrager

* Bahnubergang & andere Arten von Gleisubergangen wemantwitiDandiome

aXSDoomplexTypes
Commond::OrganizationalUnit

* Zulassige Geschwindigkeit auf querendem Verkehrsweg “iisdoghstoriel

[—————==
| o1
|
|
tElementWithi Dondigme | aX}SDoomplexT. ..
Functionalinfrostructurc Entity oxsDoomplexTyper 00 b | PublicCrossingPersons
CXSDoOMplexTypes +onopEsesElament CrossedTransportWay
MTronsportAfoyCrossing . +publficCrossing
1 0" wxspattributes
+  buildingauthorityRef: thef [0..1] wX5Dchoioes L
+  maximumspeed: tSpeedkmPertiour [0..1] PublicOrRestricted “HestrictedCroszing e
: tCrossedT rEU: Ext 0.1
RS T 1 RestrictedCrossingPersons
aXSDattributes
+ ownersCanCross: boolean [0..1]
XSDLOMplesTypek + |pazsengersCanCross: boolean [0..1]
XS DOoMplexTyper LevelCrossing|5s axsDoompiETypes + staffRailwayUndertakingCantross: boolean [0..1]
LevelCrossingsls LevelCrossing Protection wXS DoomplexType:s
Hevellrossingl5 | aycpattributes ETCS
+ activation: tlevelCrossing Activation [0..1] TS Datiributes
1+ o i 5 g aXSDattributes
+ bazedOnTemplate: thef [0_1] + acoustic: tLevelCrossing ProtectionAcousticExt [0..1]
+ belongsToParent: tRef [0..1] ~ +  barriers: tlevelCrossing ProtectionEamierext [0..1] + mVersion: nonNegativenteger
+ lengthOfstopping AreaBeforel evelCrossing: tLengthi [0..1] — D L R R LT e [l
+ obstadeDetetion: tLevelCrossing ObstadeDetection [0..1] +  [fights: tLevelCrossing Frotectionlighi=Ext [0..1]
+ opensOnDemand: boolean [0..1] axsDelement
+ supervision: tlevelCrossingSupenyizion [0..1] + -oads:deg:an:e.g; Fl.oad_s'd?st"uctune [0..%] wsDeamD —
aXsDelements + moadSidelights: RoadSidelight [0..*] evelCrossingEtes
+  etcslevelCrossing : LevelCrossingEtcs [0..1] e e e e =
+ linkedSpeedsection: tElementWithiDref [0..*] e w¥SDattributes
+ protection: LevelCrossingProtection [0..1] + etcsID: nonMegativelnteger

rC"IML.org Christian Rahmig > 2025-06-03 > IDX4rail 1.0 (alpha 2) 11



XS DomplexTypes
LewvelCrossing Protection

Level Crossing

a) s Dattributes
+  3coustic: tlevelCrossing ProtectisnAonusticExt [0..1]
— — — =+ |bamiers: tlevelCrossing ProtectionBamierext [0..1]

 BU-Sicherung A e

+  [ights: tLevelCrossing ProtectionLizht=Ext [D.. 1]
a) s Delements

+ roadsideBamers: RoadSidestructure [0..*]

+ roadsidelizhts: Roadsidelizht [0..*]

* Technisch und nicht-technisch

I I
string totherEnumenrtionValue totherEnumenrtionalue totherEnumenstionalue : :
“E"“"“f-'mﬁ“['” ) aNSOUnon* e XS Ounion* 4 Dunion* | |
tievelCrossing Activation tLevelCrossingProtectionBarrierExt tLevelCrossingProtectionlightsext tLevelCrossing ProtectionAcousticExt | |
Fterals : :
infrastructureAutomatic “IJSl-E'?'l “IJSIE'N
infrastrucurentanyal +roadsidelights | +roadsideBarmiens
none I
trainAutomatc lyg.* lrg..*
trainhdanuz! IIII*IIII III“IIII
- - ; a XS DopmiplesTyper a}S DoomplexTypes
. . 3 Roadsidelizght Roadsidestructure
string aenumerations senumerations wenumerations .
tLevelCrossing ProtectionBarri tLevelCrossing ProtectionLizhts tLevelCrossing Protectionacoustic
SemITEration* - aysDattribute a}sDattribute»
e literals literals litgrals + fadingDirection: it [0..1] + roadside: tside [0..1]
doubleHalfEamier COntinuus bell
Iiterals - T T
B B none flazhing Meinee
infrastructureutomatic . . I I
B zingleFullEamer Teone
infrastructure Manual . ) | |
zingleHafeamer
none | |
trainhtanual | |
LR lct =ty HEE
1 1
string I I
; +facing Direction 'I.Ill.fn..j_ +roadside 'I.Ill.l'l:l..l
AEIMEration
1 i N -
tlevelCrossing ObstadeDetection aEyumeration» =tnng
literols L‘Ehtmem ST a0
awtomatic -
tside
manual litenols
1Lz awayFromAail literols
towwandsRail =ft
rizht

rC"IML.org
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Track Bed

* Gleiskorper-Oberbau

GLEISKORPER - QUERSCHNITT

- Schiane links

Schiane rechis

Eindackung

- Schienenstotzelement

Schienenbedestigung

~  Gleiskorperprofil

UNTERGRUND/ PLANUM

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

rC"IML.org
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Track Bed

* Gleiskorper-Oberbau

e Schienen-
unterstutzung

e Schienen-
befestigungsmittel

e Schienen-
verbindungsmittel

* Gleisbettung

rC"IML.org

IDX4rail 1.0

Functional IS

Kame: railML3_I5_Functional_TrackBed
Author:  railMLorg

- . i
Version: 1.0
(not yet released) TrackBed e iy inasa .
Updated: 11/02/2025 15:41:20 Raailioining
literols
continuous
gapped
axsDoomplesTypes +raillsining [/} 0.1
TrackBeds string |
|
agnumerations -
thointsType |
|
literals
L ; . fizhplates +raillointsType aXEDattributeGroupe
Functionglinfrostructuns Entity goed | Rl —————————— aTrackbed
a}EDoomplexType* weeided 0.1 TuseR
TrackBed aXSDattributes
+trackged + insulatedrailloints: boolean [0..1]
e axsDelement» + railkzining: Railkoining [0..1]
" |+ railFastening: RallFastening [0..1] + railkintsType: thointsType [0..1]
+ trackBaliast: TrackBallast [0..1] + raiType: string [0..1]
+ trackBasze: TrackBasze [D..1]
+ trackCover: TrackCover [0..1]
| |
____________________ I I o
r L alsE -1
| | | |
| | o1 | o1 |
l".l."' 0.1 +trackBallast l".l."' strackCoyer l".l."' +trackBazs '-,IL,-' 0.1 +railFastening
a NS DoomplexTypes aX5DoomplexType» aXSDoomplexTypes aX5DoomplexType»
TrackBallast TrackCowver TrackBase RailF astening
axshelements aXSDelements axsDelements aXSDelements
+ designator: Designator [0..*] + designator: Designator [0..*] + designator: Designator [0..*] + designator: Designator [0..*]
a)EDattribastes a}EDattribustes a)EDattribartes a}EDattribustes
+ type: tBallastTypeExt + type: tTrackCoverTypeExt + zlesperType: tsleepersType [0..1] + type: tRaiFastening TypeExt

+ type:tTrackBaseTypeExt

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

* Gleiskorper-Oberbau

e Schienen-
unterstutzung
e Schienen-

befestigungsmittel

e Schienen-
verbindungsmittel

* Gleisbettung

rC"IML.org

String
aEnumerations

tBallastType

lzrols
ballast
slabTrack

i

[totharEnumenationlalue

S DM

tBallastTypeExt

+t'5.lpe.|'lTl'|. 1
I

ALSEN

xS DoomplexTyper
TrackBallast

axSDelement»

+ designator: Designator [0..*]
a)sDattributes

+ type: tBallastTypeExt

aenumeration®
tTrackCoverType String aEnumeration»
P aenumeration® senumerations tRaillFastening Type
tTrackBaseType tsleepersType
composite fit=rgls
concrete terols literals boitClamp
grass beam composite chairscrew
none concretePlate concrete continoushGhued
road sleepers steel gluedClamp
rubberranets wood raitspike
springspikes
Z} % ,% tensionCiamp
[ therEnumenrtionValue [totherEnumenrtionV olue [totherEnumentionV olue 4&
S DRI * a5 DUnion» S DUnion® otherEnumenstionvolue
tTrackCoverTypeExt tTrackBaseTypeExt tsleepersTypeExt
a5 Dunion»
tRailF astening TypeExt
+‘q.-pe.-"T\-. 1 +t5.-pe.-"T"-. 1 +5eepe"T‘,lpe.u"T"q 0.1
| | _——
WEEE WSS Ir WEE +1.'5'|JIE'.I'ITI'I. 1
i
I I ' ausEw
aXSDoomplexTypes a}5DoomplexTypes :
TrackCower TrackBase aXSDoomplexTypes
ReailF. i
a}EDelements a)=Delements s
+ designator: Designator [0..*] + designator: Designator [0..*] aXSDelements
aXSDattributex aXSDattributes + designator: Designator [0..%]
+  type: tTrackCoverTypeEst + sleeperType: tSleepersType [0..1] R
+  type:tTrackBaseTypeEn + type:tRaiFasteningTypeExt

I
|
|
|
|
ASE
!
|

+des'gnat+d95—g"3m' ".Ill.l' o.*
Designotorbose

A} SOoonplexT. ..
Generic3::
Designator

a)EDattributes
+ register string
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Survey Data

* Messfahrten

rC"IML.org

IDX4rail 1.0
(not yet released)

a}EDoomplexTypes
SurveyData

a}sDelements

+  swrveys: surveys [0..1]

+  zurveyResounoes: SurveyResounoes [0..1]

+ surveyResounce: SurveyResounce [1..%]

S DOoMupheR Ty P
+EUMVEYE Surveys +EUTVEY
TUSER 01| exsDelements fuses 1.*
+  survey: Sunvey [1..*]
aXSDoomplexTypes
+zUnveyResounmes SurveyResources +zunveyResoune
0.1 exsDelements R

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

)& DoomplexTyper

Survey

RT_LocotedhetEntity

o+ o+ o+

+
+

aNSDelements
designator: Designator [0..*]
findiings: Survey Findings [0..1]

responsibleOrganizationalUnit: ResponsibleCrzanizationalUnit [0..*]
surveyResounce: Survey ResourceRef [0 %]

swrvey Run: Surveyfun [0..*]

timePeriod: CalendarTimePeriad [0..1]
a}SDattributes

project: tRef [0..1]

team: string [0..1]

RTh_LocotedietEntity

XS DoomplexTypes
SurveyResouroe

+

+

a}SDelements

survey Runkef: SurveyRunkef [0..*]
axsDattributes

wri: anyURI

16



Survey Data

* Messfahrten
 Gefundene Infrastruktur-Fehler
e Betriebliche Konsequenzen

rC"IML.org

a}SDcomplexTypes
SurveyFindings

a}SDelement:
+ finding: SurveyFinding [1..*]

XS DoomplexTyper RTI_NetEntty
- [:__} aXEDoomplexTypes
+defect - RTM4railnaLs::
i "Kmn."h_ma . RTM_LocatedhetEntity
ausesg + | severity: SeverityExt [0..1]
+  type: FindingType
axsDelements
+ surveyRunRef: SurveyRunfef [0..1]
|
|
| [TotherEnuwmerationlalue aenumeration:
|
L :w_; a XS Oumnion inding Type
| WESEH 1 DefertTypeExt literals
: belzrospis
[ oITosion
| crossFault
| flaking
' headchack
: indentation
¥ moDefect
: ) [totherEnumenationyalue naFinding
| eevery aXEDunion s railFracture
I wmew o1 SeverityExt ripples
' N skiddnzFonts
: ipWaves
| squats
|
|
|
|
: 4| = aenumerations
| Severity
|
| aXSDoomplexT. ... J.'rl?&'mls
I +surveyRunkef |  SurveyRunRef operationMotimpacted
b= reducedSpead
s 0.1| axspattibutes sectionClozed
+ ref:thef
|
|
|
|
|
+ref 'l.dlf
TElementWithin
a)XEDoomplexTypes
SurveyFun
Christian Rahmig > 2025-06-03 > IDX4rail 1.0 (alpha 2) .
+ operationalTrainkef: thef
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Positioning

* Linear positioning systems:
* Linear positioning system shall have a @length
e @units describes the units used for measuring in this linear positioning system
e @startMileage describes the line mileage start
 @endMileage describes the line mileage end

e <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?

rC"IML.org Christian Rahmig > 2025-06-03 > IDX4rail 1.0 (alpha 2)



k = 1000/ 1000 =1

k=AM/AO k =500/1000 = 0,5

k =700 / 1000 = 0,7 k =1400/1000 = 1;4
k=AM / AO

k=AM/AO E k=AM [ AO

- Mileage s 0,5/1,0-500 1,5/1,4+100 21721 ? 35
Positioning notation i E : |
AM =500 - (-500) = 1000}  AM =1500-1000=500 ' AM= -l 1400=700 | AM = 35001_ B - 1400
| L | 1 ' ! |
! \ f \ \
Mileage  -500 500 / 1000 1500/ 1400 2100/ 2308 3100 3500
 Example code | | | |
Linear | | | | |
e . Offset 0 1000 2000 3000 4000
positioning i i i M j
systems: AO = 1000 0 = 1000 AO = 2000'- 1000=1000 | AO= 3000 2000 = 1000§ AO = 4000 - 3000 = 10500

e

£linearPositioningSystem id="1ps01" length="4000" startMileage="-500" endMileage="3500" units="metres"> !

<isvalid/>

<startNotation entry="-0,5" register="RILB8BL.Km"/>

<endNotation entry="3,5" register="RILBBL.Km"/>

<anchor i1id="anchor0l" cffsetToStart="1000" sequenceNumber="1" incomingMileage="500" cutgoingMileage="1000">
<incomingMileageNotation entry="0,5" register="RILBB5.Km" />
<outgoingMileageNotation entry="1,0-500" register="RILBB5.Km" />

</anchor>

<anchor id="anchor02" ocffsetToStart="2000" sequenceNumber="2" incomingMileage="1500" cutgoingMileage="1400">
<incomingMileageNotation entry="1,5" register="RILBB5.Km"/>
<outgoingMileageNotation entry="1,4+100" register="RILBBSE.Km"/>

</anchor>

<anchor i1d="anchor03" cffsetToStart="3000" incomingMileage="2100" cutgoingMileage="2100" sequenceNumber="3">
<incomingMileageNotation entry="2,1" register="RILBB5.Km"/>
<outgoingMileageNotation entry="2,1" register="RILBB5.Km"/>

</anchor>

I'C"IML.org Christian Rahmig > 2025-06-03 > IDX4rail 1.0 (alpha 2) 19



Positioning

* 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

CHEEETSHEHE id="ne01"S
<associatedPositioningSystem i1d="aps01l" positicningSystemBef="1ps01":>
LintrinsicCoordinate id="ic0l" intrinsicCoord="Qm>
<linearCoordinate offsetToStart="500">
<mileageNotation entry="0" register="RILBBL.Km"/>
</linearCoordinate>
</intrinsicCoordinate>
LintrinsicCoordinate id="ic02" intrinsicCoord="lnv>
<linearCoordinate coffsetToStart="3700">
<mileageNotation entry="3,08" register="RILBBL.Km"/>
</linearCoordinate>
</intrinsicCoordinate>
</associatedPositioningSystem>
</netElement>

rC"IML.org Christian Rahmig > 2025-06-03 > IDX4rail 1.0 (alpha 2)
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Positioning

* 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

<— id="ne01"
assoclatedPositioningSystem i1d="aps01" positicningSystemBef="1ps01":>
LintrinsicCoordinate id="ic0l" intrinsicCoord="Qm>
<linearCoordinate offsetToStart="500">
<mileageNotation entry="0" register="RILBBL.Km"/>
</linearCoordinate>
</intrinsicCoordinate>
LintrinsicCoordinate id="ic02" intrinsicCoord="lnv>
<linearCoordinate coffsetToStart="3700">
<mileageNotation entry="3,08" register="RILBBL.Km"/>
</linearCoordinate>
</intrinsicCoordinate>

ﬁfassociatedPositioningEystem>
</netElement>
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positioning system
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Positioning

* 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

<— id="ne01"
assoclatedPositioningSystem i1d="aps01" positicningSystemBef="1ps01":>
LintrinsicCoordinate id="ic0l" intrinsicCoord="Qm>
<linearCoordinate offsetToStart="500">
<mileageNotation entry="0" register="RILBBL.Km"/>
</linearCoordinate>
</intrinsicCoordinate>
LintrinsicCoordinate id="ic02" intrinsicCoord="lnv>
<linearCoordinate offsetToStart="3700">
<mileageNotation entry="3,08" register="RILBBL.Km"/>
</linearCoordinate>
</intrinsicCoordinate>

ﬁfassociatedPositioningEystem>
</netElement>
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Mapping with
positioning system

NetElement length is
difference of offset
values

22



Positioning

e 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
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Positioning

e Location of functional infrastructure elements

* <spotLocation>
* @netElementRef is mandatory
e @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
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Positioning

e Location of functional infrastructure elements
* <spotLocation>

LlevelCrossingls id="lcr0l" activation="infrastructureAutomatic"®
<name hame="LX Arnau-CStadt" language="en" />
<spotLocation id="lecr0l sloc0l" netElementRef="ne0l" applicationDirection="both">
<topologicalCoordinate>
<intrinsicCoordinate intrinsicCoordinate="0.6" />
</topologicalCoordinate>
</spotLocation>
<spotLocation id="lecr0l sloc02" netElementRef="ne0l" applicationDirection="both">
<topologicalCoordinate>
<linearCoordinate offsetToStart="2500" positiocningSystemBef="1ps01" />
</topologicalCoordinate>
</spotLocation>
<protection barriers="singleHalfBarrier" lights="none" acoustic="none" />
</levelCrossingIls>
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Positioning

e Location of functional infrastructure elements

* <spotLocation> Option 1: intrinsic
coordinate

LlevelCrossingls id="lcr0l" activation="infrastructureAutomatic"®
<name name="I1LX Arnau-CStadt" language="en" />
<spotLocation id="lecr0l sloc0l" netElementRef="ne0l" applicationDirection="both">
<topologicalCoordinate>
<intrinsicCoordinate intrinsicCoordinate="0.6" />
</topologicalCoordinate>

<spotLocation id="lecr0l sloc02" netElementRef="ne0l" applicationDirection="both">
<topologicalCoordinate>
<linearCoordinate offsetToStart="2500" positiocningSystemBef="1ps01" />
</topologicalCoordinate>
</spotlLocations
<protection barriers="singleHalfBarrier" lights="none" acoustic="none" />

Option 2: linear coordinate / offset
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Thank you foryour attention!

@ linkedin.com/company/railml Christian Rahmig # Deutsches Zent
eutsches Zentrum
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Institut fiir Verkehrssystemtechnik
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