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Croatlan Railways

e o e

» Croatian Railways Infrastructure Ltd. for management,
maintenance and building of railway infrastructure

» Fully or predominantly owned by the Republic of Croatia

v

NSDI subject

v

Croatian Law on State Survey and Real Estate Cadastre

2 SDI Days, 8th Cartography and Geoinformation Conference, Zagreb 10/2/2012



» Test availability of spatial data within Croatian Railway
archives

» Analyze current condition and quality of available spatial
data

» Prototyping geodatabase model

» Pilot railway section Dugo Selo - Vrbovec

3 SDI Days, 8th Cartography and Geoinformation Conference, Zagreb 10/2/2012



» 4 SDI Days, 8th Cartography and  10/2/2012
Geoinformation Conference, Zagreb
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Coordmate system

s

-“ -I-

> HDKS —_— HTRS96/TM
» 7-parameter Helmert method

7 SDI Days, 8th Cartography and Geoinformation Conference, Zagreb 10/2/2012



Conceptual database model

» Data for publishing with NSDI

» Data for internal use for all work processes of Croatian
Railways

» Filtering data

» Coordination with experts from Croatian Railways

8 SDI Days, 8th Cartography and Geoinformation Conference, Zagreb 10/2/2012



Conceptual database model

T

INSPIRE data
specifications

Expanded
database model

» 9 SDI Days, 8th Cartography and Geoinformation Conference, Zagreb 10/2/2012



INSPIRE Data Specification on Transport
Networks

class Railway Transport Metwork: Spatial objects types - Links, Modes and .Pmeas/

afeatureTypes
Railwayfrea

I

Ares sfeatureTypes
afeatureTypes RailwayStationfArea
Ci Ti rt El 52T
ommon Transpo emen ransportArea J]———___- + sationCode: CharacterStrimg
avoidables N
+ validFrom: DateTime
+ wvalidTo: DateTime [0..1] —
{;\Jl__"-——____ «featureTypes
constraints RailwayYardArea
{All objects have inspireld}
LinkZet LinkSequence Link Node
afeatureTypes afeatureTypes afeatureTypes afeatureTypes
Common Transport Elements:-TransportlLink Set Common Transport Elements - Common Transport Elements - TransportLink Common Transport Elements -Trans portiode
TransporiLinkSequence
svoidablex svoidables avoidables
+ walidFrom: DateTime avoidables + walidFrom: DateTime + walidFmom: DateTime
+ walidTo: DateTime [0..1] + wvalidFrom: DateTime + walidTe: DateTime [0..1] + walidTa: DateTime [0..1]
+ wvalidTo: DateTime [0..1]
constraints constraints constraints
{&ll components belong to same transport network} constraints {All objects have inspireld} {4l objects have inspireld}
{&ll abjects have inspireld} {All components belong to same transport network
{all objects have inspireld}
% ﬁl\_\ Zl\ﬁ‘ 1
afeatureTypes afeatureTypes sfeaturaTypes afeatureTypes
Railw ayLine Railw ayLinkSequence RailwayLink Railw ayNode
avoidables swoidables avoidables
+ railwayLineCode: CharacterString + fictitious boolean + formOfMode: FormOfRailwayModeValus

afeatureTypes

afeatureTypes
Railw ayYardMode Railw ayStationNode
- ables
constraints + numberDfFlatfiorms Intager
{formOfilode is always RailwayStop} + sationCede: CharacterString

constraints
{formOfMode is always RailwayStop}




Example: RaﬂwayNode

n:'l-‘ -

» Subtype of: TransportNode

» Definition: A point spatial object which represents a significant point along
the railway network or defines an intersection of railway tracks used to
describe its connectivity.

Node

«featureType»
Common Transport Elements ::TransportNode

«voidable»
+ validFrom; DateTime wcodelists
+ validTo: DateTime [0..1]

FormOfRailw ayModeValue

constraints + junction
{All objects have inspireld} + levelCrossing
+ pseudoNode
+ rmailwayEnd
+ railwayStop

7

«featureTypen
RailwayNode

«voldabler
+ formOfNode: FormOfRailwayNodeValue

I SDI Days, 8th Cartography and Geoinformation Conference, Zagreb 10/2/2012



Example: RailwayNode

; Geometry Point
" . Simple feature class ContainstalueZ No

® | RailwayNode Contains Z values No

Prec-
Field name Data type Default value Domain ision Scale Length

OBIECTID Object ID

Shape Geometry
ID Long integer 0 0
FormOfNode Long integer formOfRailwayNodes 0
stacionaza Double
namespace String

InspirelD String

Coded value domain
formOfRailwayNodes

Description tipovi {vorova
Fleld type Long Integer

Split policy Default value

Merge policy Default value

junction
levelCrossing
pseudoNode

rallwayEnd

P -

rallwayStop

12 SDI Days, 8th Cartography and Geoinformation Conference, Zagreb 10/2/2012



INSPIRE Data Specification on Transport
Networks

class Railway Transport Metwork: Spatial objects types - Links, Modes and .Pmeas/

afeatureTypes
Railwayfrea

I

Ares sfeatureTypes
afeatureTypes RailwayStationfArea
Ci Ti rt El 52T
ommon Transpo emen ransportArea J]———___- + sationCode: CharacterStrimg
avoidables N
+ validFrom: DateTime
+ wvalidTo: DateTime [0..1] —
{;\Jl__"-——____ «featureTypes
constraints RailwayYardArea
{All objects have inspireld}
LinkZet LinkSequence Link Node
afeatureTypes afeatureTypes afeatureTypes afeatureTypes
Common Transport Elements:-TransportlLink Set Common Transport Elements - Common Transport Elements - TransportLink Common Transport Elements -Trans portiode
TransporiLinkSequence
svoidablex svoidables avoidables
+ walidFrom: DateTime avoidables + walidFrom: DateTime + walidFmom: DateTime
+ walidTo: DateTime [0..1] + wvalidFrom: DateTime + walidTe: DateTime [0..1] + walidTa: DateTime [0..1]
+ wvalidTo: DateTime [0..1]
constraints constraints constraints
{&ll components belong to same transport network} constraints {All objects have inspireld} {4l objects have inspireld}
{&ll abjects have inspireld} {All components belong to same transport network
{all objects have inspireld}
afeatureTypes afeatureTypes sfeaturaTypes afeatureTypes
Railw ayLine Railw ayLinkSequence RailwayLink Railw ayNode
avoidables swoidables avoidables
+ railwayLineCode: CharacterString + fictitious boolean + formOfMode: FormOfRailwayModeValus

afeatureTypes

afeatureTypes
Railw ayYardMode Railw ayStationNode
- ables
constraints + numberDfFlatfiorms Intager
{formOfilode is always RailwayStop} + sationCede: CharacterString

constraints
{formOfMode is always RailwayStop}




Example: RailwayStationNode

e e > o

} Sul ”~ ™~ ol A 1 1 NOde
«featureType»
Common Transport Elements ::-TransportNode o . .
» De — - oresents the location of a railway station
I :Vo\'ra?id:;m: DateTime
a C + validTo: DateTime [0..1]

constraints
{All objects have inspireld)

7

«featureTypen» wcodelists
RailwayNode FormOfRailw ayNodeValue
«voidablex + junction
+ formOfNode: FormOfRailwayNodeValue I .
+ levelCrossing
/d K + pssudoNode
+ rmailwayEnd
«feature Type» «feature Type» + railwayStop
RailwayYardNode RailwayStationNode
«voidable»
constraints + numberOfPlatforms: Integer
fformOfNode is always RailwayStop) + stationCode: CharacterSting
constraints
{fomOfNode is always RailwayStop)

14 SDI Days, 8th Cartography and Geoinformation Conference, Zagreb 10/2/2012



Example: RailwayStationNode

(o i P b —
s S

- dial -un

- L] Simple featlf‘re class ContainsGr\e/IO\:‘;f:;: :?:mt
- RailwayStationNode Contains Z values No
Prec-
Field name Data type Default value Domain ision | Scale Length
OBJECTID Object ID
Shape Geometry
FormOfNode Long integer @ formOfRailwayNodes 0
railwayStationCode Long integer 0
stacionaza Double 0 0
ID Long integer 0
namespace String 50
InspirelD String 50
numberOfPlatforms Long integer 0

Refationship class
StationNode-Sluzbenam|jesta

Coded value domain
formOfRailwayNodes
Description tipovl ¢vorova
Fleld type Long Integer
Split policy Default value
Merge policy Default value

m—— Table
==] Sluzbena_mijesta

1 junction OBJECTID Object 1D
D Long Integer 0
2 levelCrossing )
Naziv String 50
3 pseudoNode ————
4 rallwayEnd
5 rallwayStop

|5 SDI Days, 8th Cartography and Geoinformation Conference, Zagreb 10/2/2012



Line geometry features

P i S S

K\

.
Table Simple feature class “M_“m":"“"‘ Poline
RailwayLine Railwaylink .
Fie e ype Default value St oC 44
OBJECTID Object 1D OMECTIO Object 1O
D Long integer 0 Shape Geamatry
nazivPruge String 50 Shape_Length Double o o
stareOznake String 50 © Long integer 0
oznakaCi3 String 50 wvritablements Long Integer vistaElements 0
o2nakacl6 String 50 numberOfTracks Long integer 0
gradDuljina Double 0 0 sijedPovernica Long integer o
nominalGauge Double 0 0 saclonarsFocetak Do 0 °
nominalGaugeCategory Long integer nominalGaugeCategory 0 '“f '"::“‘“' Sosb . n 9
railwayType Long integer railwayType 0 v:'::'::::. \:‘:: ::::::: :;‘::ﬁ':_: :')
railwayUse Long integer railwayUse 0 & £
stacionazaPocetak Double 0 0 vrstaZastora Auv:lmlr(n yrstalastora o ~
namesgace ng
e p—"
i ) wisinaXra| Double 0 o
InspirelD String 50 vanaPocetok Douhle 0 0
mm’gé'lﬁwcweﬂauwy
r BT (TR
Table
=] RailwaylLinkSequence
ORJECTID Qoject 1D
D Long integer o
narwvonce Strng 50
desgnSpeed Double o Q
pruga Long Integer [+]
staconazaPocetak Double 0 0
staconazakra) Double 0 0
LavareniKolosijed Long integes Boolean 0
electritied Long integer Boolean 0
namespace Strng 50
InspwetD Strng 0

16 SDI Days, 8th Cartography and 10/2/2012
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RailwayNode

RailwayLink

» 17 SDI Days, 8th Cartography and 10/2/2012
Geoinformation Conference, Zagreb



RailwayNode

B = 0 O
RailwayLink

» 18 SDI Days, 8th Cartography and 10/2/2012
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RailwayNode

B = O 0
RailwayLink

» 19 SDI Days, 8th Cartography and 10/2/2012
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RailwayStationNode

» 21 SDI Days, 8th Cartography and 10/2/2012
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RailwayStationNode

RailwayNode

» 22 SDI Days, 8th Cartography and 10/2/2012
Geoinformation Conference, Zagreb



Unique identifier management

R

- il -un

» InspirelD

RailwayLink HR.HZ.TN 01 HR.HZ.TN_01-local_database_ID
RailwayLinkSequence HR.HZ.TN 02 HR.HZ.TN_02-local_database_ID
RailwayLine HR.HZ.TN 03 HR.HZ.TN_03-local_database_ID
RailwayNode HR.HZ.TN 04 HR.HZ.TN_04-local_database_ID
RailwayStationNode HR.HZ.TN 05 HR.HZ.TN_05-local_database_ID
RailwayYardNode HR.HZ.TN 06 HR.HZ.TN_06-local_database_ID
RailwayArea HR.HZ.TN 07 HR.HZ.TN_07-local_database_ID
RailwayStaionArea HR.HZ.TN 08 HR.HZ.TN_08-local_database_ID
RailwayYardArea HR.HZ.TN 09 HR.HZ.TN_09-local_database_ID
RailwayLink:

HR.HZ.TN_01-01

23 SDI Days, 8th Cartography and 10/2/2012
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F vk nating N ) 5128 0pop ne =

« C 17 16153.248.54/puig

-metadata

- table and xml
- INSPIRE conformant

» 25 SDI Days, 8th Cartography and Geoinformation Conference, Zagreb 10/2/2012


http://161.53.248.54/pisip_hz/

Results

o i il

» Inventarisation and analysis of available spatial data

» Spatial database prototype for Croatian Railways
Infrastructure GIS

» Guidelines for implementing Croatian Railway GIS on
entire railway network

» Guidelines for inclusion of spatial data to NSDI in
conformity with the INSPIRE implementing rules

» Support for future application to European funds and
tendering in order to establish a complete GIS

26 SDI Days, 8th Cartography and Geoinformation Conference, Zagreb 10/2/2012
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josip@itd-gaudeamus.hr

prof. dr. sc.Vlado Cetl, dipl. ing. geod.
vcetl@geof.hr

dr. sc. Hrvoje Matijevi¢, dipl. ing. geod.
hmatijev@geof.hr

University of Zagreb
Faculty of Geodesy
Kaciceva 26

10000 Zagreb
Croatia
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