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Ishodi uéenja
Na kraju ovog predavanja od polaznika se ocekuje da bude sposoban:
* Navesti razliCite integracijske pristupe

* Upoznati korake u integracijskom tijeku rada
* Razumijeti vaznost kvalitete podataka i moguce probleme konverzije
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Integracijski pristupi: Konverzija i potpuna integracija

Konverzija podataka Integracija
* Najjednostavniji pristup * Objedinjavanje podataka iz BIM-a i
 Geometrija i semantika GIS-a u jedinstveni model

BIM Converston process

Semantic
information

IFC data CityGML
data

Spatial reference
system

F Unified model T

P IFC building model CityGML building
(CSG, B-rep, Swept, ...) conversion model 0d: Ding et al (2017)

CityGML Standard modela na razini sheme

Attribute |:> Attribute filter
i
pomocu jezicnih tehnika i

(a) (b) tehnika rudarenja teksta
FIGURE 1. The integration process between BIM and GIS, (a) the simplified conversion process from BIM to GIS, (b) the bidirectional transformation
between IFC and CityGML.
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Semanticki pristup internetu

e QOdabrani podaci iz BIM-a i GIS-a kombiniraju se u
CAD & BIM desktop tools Web-based Exploration Third-party Web Services

tredi sustav 5 Q 1ﬁalli
e |FCi CityGML pretvoreni u ,internetski ontoloski " L I ; hL L =

jezik” (OWL) [

Autodes!

* Motze se koristiti i u BIM-u i u GIS-u citygmldj Toow M r fesT
* lzvorni podaci nepromijenjeni o ——— Desony) Services
: J— WBiMserver

Business Logic

|n23urir|§:t1%n IFC data Format IFC to RDF
Model In EXPRESS Conversion RDF Graph

datasets Schema service

Geographic

Information GIS in GML data
System Format e AEIe
datasets

Protok prijenosa podataka u semanti¢kom pristupu. Od: BIM-GIS
INTEGRATED GEOSPATIAL INFORMATION MODEL KORISTENJEM
SEMANTIC WEB | RDF GRAPHS (researchgate.net)

Apache Jena
APl
[__URIs__J
Application
Ontology

BIM Datastore

Semanticki pristup dijelovi. Od: Integracija BIM-a i GIS-a: Razvoj
proSirenja CityGML GeoBIM ?? SpringerLink



https://link.springer.com/chapter/10.1007/978-3-642-12670-3_13
https://link.springer.com/chapter/10.1007/978-3-642-12670-3_13
https://www.researchgate.net/publication/303794352_BIM-GIS_INTEGRATED_GEOSPATIAL_INFORMATION_MODEL_USING_SEMANTIC_WEB_AND_RDF_GRAPHS#fullTextFileContent
https://www.researchgate.net/publication/303794352_BIM-GIS_INTEGRATED_GEOSPATIAL_INFORMATION_MODEL_USING_SEMANTIC_WEB_AND_RDF_GRAPHS#fullTextFileContent
https://www.researchgate.net/publication/303794352_BIM-GIS_INTEGRATED_GEOSPATIAL_INFORMATION_MODEL_USING_SEMANTIC_WEB_AND_RDF_GRAPHS#fullTextFileContent
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Sustavi softverskih providera

uta Sorers

* Najvaznija suradnja
Esri-Autodesk

* Nekoliko aplikacija za
potpunu integraciju

BRI N R

* Jednostavan za =
koristenje s dobrim &
rezultatima i—
* TroSkovi softverskih " e
|icenci Dodavanje gradskog namjestaja u CityGML u Autodesk Infraworks, snimka
zaslona
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Dijelovi modela koje treba integrirati

| IFC i CityGML mogu se
podijeliti u 5 usporedivih

pOdmOdUIa: Semantics
° Text-based IFC

Semantika

* Geometrija bareer
* Zemljopisne
koordinate | 1FC object model |—
* TO p 0 | Og IJ a « Representation conversion N
LoD mapping I

r

[ Swept solid ]

* Kodiranje |

P— CSG/Clippi
Semantiéke informaCije Geometry i [ S ] Representation
! y ieo-referencing ansformatio
koje je najzahtjevnije .\ [ sre ) [ cs |—'| Geo-referencing |_’ (solid to surface)
pravilno preoblikovati S - ’

Dijelovi koji se pretvaraju u IFC-u-CityGML pretvorbu. 1z:CityGML u integraciji BIM-a i GIS-a:
Izazovi i moguénosti 7
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1. Zahtjevi u pogledu podataka

* BIM modeli su slozeni s
tisuéama detalja

* Nije sve
moguce/trebalo biti
pretvoreno u CityGML

« 0d CityGML-a do BIM-
a, postaje jednostavan
model (u usporedbi s
izvornim BIM-om)

Multidisciplinarni BIM model. lIzvor tecla.com kroz Vodi¢ za modeliranje informacija o

zgradama (BIM) ?? Scan2CAD 8



https://www.scan2cad.com/blog/cad/guide-building-information-modeling-bim/
https://www.scan2cad.com/blog/cad/guide-building-information-modeling-bim/
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Kvaliteta podataka

Klju¢no za pouzdanu integraciju:

* Dosljednost podataka

* TocCnost

* Vrijednosti koje nedostaju
e Sveobuhvatni metapodaci
* Georeferenciranje

e Koordinatni sustav

* Mjerne jedinice

@BIRGIT

BIM & GIS Workflow

Existing

Underground
UAV Underground Utilities Drawings
Photogi ic  Elec i
Images GPR Scans GIS Data Sets
Data Processing Layer
2D
3D Point :
Electromagnetic
Cloud Data Ceane
Integrated BIM-GIS Platform
BIM Environment BIM-GIS
Integration
3D Surface Model
3D Utility
Infrastructure Model s Exchange
Platform

Attribute Information

Application Layer

3D Smart Drawings
3D Visualization Facilitate
During Excavation Management
Cost Estimation

Source: https://www.mdpi.com/journal/applsci

£
UNITED
BIM

Reports

Field
Observations

2D Design
Drawings

GIS Environment

Geographic Surface
Model

Underground Utility
Network

Semantic Information

Surrounding Model

Design
Optimization

nonenn

www.united-bim.com
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Pretvorba podataka * 0Od GlIS-ado BIM-a
 OdBIM-ado GIS-a
* iz BIM-ai GIS-a u tredi sustav

Los Angeles Development Projects

Shema i mapiranje atributa:

* kako objekti i njihovi atributi
u BIM skupu podataka
odgovaraju onima u GIS
skupu podataka

e podatkovna polja sa slicnim
znacenjima ispravno su

https://www.techzine.nl/wp-content/uploads/2021/12/BIM-and-GIS-cloud- USkIa de na
collaboration.png
10
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@BIRGIT

Sufinancira
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Pogreske nastale tijekom konverzije

* Gubitak informacija
e gubitak ili odnosi

* nepravilna pretvorba
* Pogreske u shemi

Sto je razina detalja veéa, to je vise
pogreSaka u pretvorenom skupu podataka

Unakrsno povezivanje i ¢esta automatska
aZuriranja = umnozavanje pogresaka

Primjer prave generacije podudaranja izmedu IFC-a i CityGML-a. Od:
Ding et al (2017) Integracija IFC i CityGML modela na razini sheme
pomocu jezicnih tehnika i tehnika rudarenja teksta

IFC model

CityGML model

IfcWallStandardCase

IfcBeam

IfcSlab

IfcWindow

IntBuildinginstallation

WallSurface

FloorSurface

/(
orlorWalISurlaco

Window

GroundSurfac

The “IfcWallStandardCase” defined in IFC molde file

The “WallSurface” defined in CityGML model file

| #1930=IFCWALLSTANDARDCASETChZEbQIwWS'
,#33,'Basic Wall:Exterior - Block on MtI:

<bldg:boundedBy>
<bldg:WallSurface gml:id="2TC9qPqY9bQIdR">

Stud:128093',$,
‘Basic Wall:Exterior - Block on Mtl. Stud:54538',
#1917,41929,'128093");

#33=IFCOWNERHISTORY (#32,#2,$,.NOCHANGE.,
$,$,$,0);
#32=IFCPERSONANDORGANIZATION(#30,#31,%);

#30=IFCPERSON($,$,'lyh",$,$,$,$,%);
#31=IFCORGANIZATION(%,",",$,$);
#2=IFCAPPLICATION(#1,'2012',' Autodesk Revit
Architecture 2012','Revit');
#1=IFCORGANIZATION($,' Autodesk Revit
Architecture 2012',$,$,%);

#1917=IFCLOCALPLACEMENT(#38,41916);

#1929=IFCPRODUCTDEFINITIONSHAPE($,$,

#1920,#1928));

<bldg:lod4MultiSurface>
<gml:MultiSurface>
<gml:surfaceMember>
<gml:Polygon>
<gml:exterior>
<gml:LinearRing>
<gml:posList srsDimension="3">
1.2706554713458518E7 2554433.9815080473 0.0
... </gml:posList>
</gml:LinearRing>
</gml:exterior>
</gml:Polygon>
</gml:surfaceMember>

</bldg:WallSurface>
</bldg:boundedBy> 11
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4. Validacija i dokumentacija

e \Validacija integriranog
skupa podataka

e Uspostavljeni postupci
za azuriranje
integriranog skupa
podataka

e Sviizvori podataka i
koraci integracije trebali
bi biti pravilno
dokumentirani.

https://www.esri.com/en-us/industries/blog/articles/getting-real-with-bim-
and-gis-integration/

12
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Uspjesna integracija
Cilj je sljededi: | [t g e S r";-!WW ;f»” e
== e g ’ 111 | iRy =

* Besprijekorna
razmjena informacija \ poTTRE Yy I & T
izmedu BIM-a i GIS-a ‘ =

* Ogranicavanje
sloZzenosti na zeljenu
razinu

* Novi uvidi nemoguci
bez integracije

Esrijevi podaci o osposobljavanju, snimka zaslona.
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Hvala na paznji

@ GIT

https://birgitproject.eu/

Financirano sredstvima Europske unije. Izneseni stavovi i misljenja su stavovi i misljenja autora i ne moraju se podudarati sa stavovima i misljenjima
Europske unije ili Europske izvrsne agencije za obrazovanje i kulturu (EACEA). Ni Europska unija ni EACEA ne mogu se smatrati odgovornima za njih.
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