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15. SLOVENSKI KONGRES O PROMETU IN PROMETNI INFRASTRUKTURI

Uvod (1/2)

BIM pristop in prometna infrastruktura:

* izboljsano sodelovanje med delezniki in izmenjava informacij
* za namene upravljanja v zaostanku glede na ostale panoge
BIM zaenkrat ne podpira podatkov v operativni fazi

* slaba podpora rezultatov novih tehnologij

Ucinkovito upravljanje zahteva:

* dostop, prenos in integracijo podatkov iz razlicnih virov

* zmoznost vkljucCitve velikih kolicin kompleksnih podatkov

e vzpostavitev povezave med BIM in AMS (zZe dobro vpeljani)
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Uvod (2/2)
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15. SLOVENSKI KONGRES O PROMETU IN PROMETNI INFRASTRUKTURI

Podatkovni slovar ..,

Pripravljen na osnovi:
* Pregleda literature in vrste podatkov, ki jih zbirajo cestne uprave
* Rezultatov spletne ankete ter mnenj strokovnjakov cestnih uprav

Podatkovni slovar (PS) CoDEC vkljucuje:

 PSza predore in premostitvene objekte
* PS Highways England UK-ADMM
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Podatkovni slovar .

Podatkovni slovar (PS) CoDEC vkljuCuje se:
* Data Standard for Road Management and Investment (AUS+NZ)

e jfcRoad

PS CoDEC sestavljajo podatki o:
* |nventarju prometne infrastrukture

* Senzorjih oz. tehnologijah za spremljanje stanja (staticni in
dinamicni/mobilni)
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Podatkovni slovar

Property Name

»

<

itvene objekte

Object Class Ybject Sub-Class rt o equi o
Monitoring and surveying equipment Fixed-location sensors Identifiers Array/Network 1D Unique sensor array/network 1D Condsonal String
Monitoring and surveying equipment Foced-locabion sensors Identifiers Array/Network name A meaningful name for the sensor array/network String
Monitoring and surveying equipment Ficed-location sensors Identifiers Array/Network description Plain-text description of the sensor array/network String
Monitoring and surveying equepment Fuced-location sensors Idertifers Sensor [D Unique sensor 1D 'Ham:la(ory Strng
Montonng and surveying equipment Fxed-locabon sensors Identifiers Sensor Name A meaningful name for the sensor String
Monitoring and surveying equipment Fixed-locabion sensors Identifiers Sensor Description Plain-text description of the sensor String
Monitoring and surveying Fixed-ic sensors Identifiers Manufacturer The name of the manufacturer of the sensor String
Montonng and surveéying equepment Fced-locabon sensors Classifiers Sensor Class Class of sensor Stnng List
Monitoring and surveying equipment _Fixed-location sensors _Classifiers _Sensor Type _Type of sensor (more spedific than class) _Stiing List
Monitoring and surveying equipment Classifiers Intended Application Description of the intended applciation (use) of the sensor Stning
Monstoring and surveying equipment Foed-locabon sensors Classifiers Sensor Standard(s) Standard(s) relevant to the sensor type L
Monftoring and surveying equepment Fored-locabon sensors Classifiers Asset type( The type(s) of asset for which the data is collected Stnng List
Monitoring and surveying equip Fixed SENnsors Location Coordinate reference system Name/ID for the coordinate reference system used List
Monitoring and surveying equipment Fixed-location sensors Location Latitude (Start) Easting coordinate of start pont Condsbonal Decmal
Monttoring and surveying Fxed-locabion sensors Location Longitude (Start) Northing coordinate of start point Condional Deamal
Monitonng and surveying equipment _Fixed-locabon sensors _Location _Alttude (Start) _Altitude of start pont | _Deamal
Monitonng and surveying equs Fixed-i sensors Location Latitude Easting coordinate of end point Condonal Deamal
Monitonng and surveying equepment Fed-locabion sensors Location Longitude (End) Northing coordinate of end point Condsbonal Decamal
Monitoring and surveying equipment Fixed-location sensors Location Altitude (End) Altude of end point Deamal
Monitoring and surveying equipment Fed-locabon Sensors Location Section ref. label Unique ID of the network section to which the sensor is associated for the Condsbonal String
purposes of network location referencing
- - . Lane of the section to which the sensor is assodated for the purposes of -
Monitoring and surv: Lane N . Conditional
! Q eying equipment 7Fned-h=aun Sensors VLomurl ) _network location referencing = rm
Montornng and surveying equepment Fixed-locabon sensors Location Start channage :::,;I;?g::;{r,‘aaa:r‘:::-?ﬁi:i‘t:‘:t‘;::;f:’;’;g:’:ﬁlm the beginning of a knear or Condsbonal Decmal Distance
- . - The along camageway position corresponding to the termination of a inear or .
Monitoring and surveying Fixed sensors ocati End chainage - : Conditional Deamal Distance
9 L on polygon asset, as measured within the section
Monitoning and surveving eguoment Frxed-locahon sensors |_pratinn Offset (section centreline) Lateral nosition defined hy numencal offset fram the section centreline Decamal Distance

e —

Sensors _ Example of Dynamic Data set FaQs +
— - R

e ————————

|Road entities

_Carmnageways

_Road sections

'Road studs

Physical

Commissioner

Name of the responsible for the commissioning of the road studs
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Ontologija ..

Ontologija vsebuje opis konceptov in relacij med podatki o
elementih prometne infrastrukture in je zasnovana na:

* knjiznici EUROTL

* tehnologiji semanticnega spleta (Semantic Web)

* tehnologiji povezanih podatkov (Linked Data)

Ontologija CoDEC je razvita z uporabo RDF in OWL.
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o0
O nto I og Ij a (2/2) CoDEC Podatkovni slovar CoDEC Ontologija

Dopolnitev knjiznice EUROTL z
novimi razredi, podrazredi in
lastnostmi

Uporaba odprtokodnega orodja
za urejanje ontologij Protege

OBLIKA Znakovni niz Most
PODATKA

OBSEG

Znakovni niz xsd:string

Znakovni niz xsd:string

Znakovni niz eurotl:LocationByldentifier
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Programski vmesnik

Programski vmesnik (API) je sklop jasno opredeljenih komunikacijskih
protokolov, ki podpirajo iskanje podatkov v razlicnih virih z uporabo povezanih

podatkov in tehnologije semanticnega spleta.

Vmesni1< CoDEC API predstavlja tehnic¢no resitev povezave med BIM in AMS, ki
omogoca:

*  kateri koli programski resitvi dostop do okolja povezanih podatkov

 da se ontologija razvija neodvisno od programskega okolja

 da podatke lahko uporablja katera koli programska resitev, ne da bi poznali
podrobnosti povezav

CoDEC API se torej lahko uporablja v kateri koli programski opremi (potrebujemo
pa orodje za vizualizacijo, Bexel Manager)
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Testni primer .

Za testni primer so bili uporabljeni podatki projekta INTERLINK
(podatki o javni cestni razsvetljavi).

Osnovni hamen testnega primera je bil:

e  preveriti dostop in prenos podatkov v okolje BIM s pomocjo povezanih
podatkov in semanticnega spleta

e vzdrzevalcem zagotoviti informacije o stanju svetilk v BIM okolju

Za vizualizacijo BIM modela je bil uporabljen Bexel Manager.
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4 4 Analyze maintenance data =
e S n I p r I m e r (2/3) Asset information Get lightposts with [~) Get maintenance [A]

modelling maintenance data data
o
. . . i Bexel manager (visualization tool)
Shematski diagram delovanja BMmodel Bese Manager
testnega primera 2

CoDEC API Services (.NET Core REST Web API)

Get maintenance (O Get lightposts (O
CoDEC API: o
. Get maintenance data :

. Get lighposts GraphDB APl with SPARQL endpoint -

FC Road modd] Codec Infrastructure

Gra[;hDB o Internlink ontology
|
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Testni primer

Bexel Manager — prikaz BIM modela ulicnih svetilk ter podatkov o njihovem vzdrzevanju

x m 3 20,0 Orthographee View [ Schedule Viewsr )30 Color Coded View (Blank CBS) Bl Orthagraphic Color Coded View (Blank OB o Astgred/Unsiugned = Toe x
7 J|R]:3 «m @ W E LY &, @ Rotste - Wansiate * F Propstes Favorse Propenes ) Relstors  Sub-siomere Prepenes
L |
e b Espon o5 Groups = § | Ascending [ F Propeny +
Mg * Vel (8w Sum -
- Lighting Fixtures
& Linked Data Cakculated Quantries
Servce Addresy
hpr docaon MM
Teat Load Datator  Marterarce v Constramts.
Level Level: 00 Level_0
m Cossar 2.010m 0.010m
: onk Prare Py_25_53_60erbideptive-Type |
3 meueDescrpon Comstraints{ Type) i !
% e el
% vabue Broken Ight n bhe pole. The fadure seema to be n order Comstruction
§ LgrtiD wa hew Foine
- Damensso
@ tpe:ur Area 1923 m?
v vake hap //araal rws rifElafel TTel4 450 TUIE 125 Wic S5 454 tbaed e Dnameter 0060 m
4“3 Martsnancel) e Lerg®h . 0.070m
o aerre ver bl offset 0.056m
3 Usecepiion Base Duarmeter Tom
¥ type Reral Ease reght 000 m
w vibe Foclace Base /top post corvection heght AMSm
3 mDate Bub casement heght 0.150m
@ datatype D/ ferew w0 2001 XML SchemaRdate Bub casement lerg™h oss0m
¥ bpe: el Bub canement weth 0.3 m
@ vahe: 20170708 regt 620m 6.200m
*5 il Top Daameter 007w 0.0%m
9 hoe: volme 0.109 m? 0. 109 m*
5 P i 16 102017 - Lighting
w value hp //cecr semmeech com/durch e datasets/A 1 G surveys lssue 1.8 10.20 et Caatioust oft Miaten e
4 MarterunceDate reel gl
@ type-un Crout Number
“ v D /o semmEach com ALh T it asets, AT martenance. Suedls(§e 00" IADTLIAD0CEST4201T Parel
T P o Graphics(Type )
s erance Trce
@ oo
w viha NED //0ed sematech Com REch e S seets A G martenance. Fecar
Tdentity Data
Marw 2]
TC Apphcation
TFC Busilding -

"o, [T w—



15. SLOVENSKI KONGRES O PROMETU IN PROMETNI INFRASTRUKTURI R. Vezocnik et al. | KONCEPT VPELJAVE REZULTATOV SPREMLJANJA STANJA V BIM MODEL PROMETNE INFRASTRUKTURE

Za klj ucki (1/2)

*  Projekt CoDEC predstavlja enega prvih poskusov uporabe
BIM za namene upravljanja s cestnim premozenjem.

* PSin ontologija prometne infrastrukture omogocata
vzpostavitev skupne uporabnosti med BIM in AMS
okoljema.

* Prvi korak v smeri izdelave digitalnih dvojckov prometne
infrastrukture, ki morajo vsebovati podatke o stanju
infrastrukture.
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Za klj ucki (2/2)

* lzzivi za nadaljnje delo (uCinkovitost upravljanja s cestnim
premozenjem):
— vec sodelovanja med vsemi vkljucenimi subjekti,
— neustrezna stopnja detajlov BIM modelov za potrebe upravljanja,
— malo standardiziranih procesov med BIM in AMS programskimi okolji,

— nizka stopnja avtomatizacije procesov, tako v BIM kot tudi v AMS okolju.

* Kljucno vlogo igrajo azurni vhodni podatki.
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Hvala za pozornost! ZING T2 CODEC

darko.kokot@zag.si




