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The talk:

- Netherlands organisation for applied scientific research TNO
» CityGML

* BIM-IFC

* We come from the BIM/IFC world !

* Integrating GIS and BIM (past work from heroes)
» Extending CityGML with ADE

* The BIM/IFC ADE

- Why we want to do this?!

* Implementation (BIMserver.org; citygmi4j)

» Demo / screenshots

-« Conclusions

 Limitations

 Future ambitions

- More info 45 slides... :-S
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The introductions



TNO (Netherlands organisation for applied scientific research)

Largest Dutch R&D centre,

Non-profit,

Raised by law

Mission: innovate companies and government

Five Core Areas (#5000 people)

TNO Quality TNO Defence, TNO Science = N

of Life Security and and TNO Built TNO Information

. d
Safety Technology Environment ?:r;mmunication

and Technology
Geosciences

(the cool one)




Faciligymanagement

b |




Building Information Modelling (and IFC)

* Integrated information about a building
« All disciplines work with the same information

 |[FC as the open standard for data/file exchange
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BIM software
Drawings
-Arch, HUAC, EL. CivEng

VRML

=, -Visualisation

Building application — E-submission
-Liocal authority
-Building permit

-

Enowledge databases — =
-Best practice — |
-Specific knowledge ;
-Company knowlegde

SIMULATIONS

= Andoor climate
Briefing s -Air, heating
-Functions =T -Lifecycle cost analysis
-Estimates, = -Light and acoustics
-Budget 2 - -E_nerg-_.- use
-Requirements — SSSamssEnTT -Fire and hazards

“Environmental impact
-Life expectancy

Demolighing, re-use
-Renovation Ee—m—————um

—

Demolishing T & = =
“Reconstruct E—rf
H I.

Codes and regulaticns
-Building codes
-Building regulation
-Central authority

FM Qpﬂrﬂtiﬂn Specification
-Renting. sale and u = -§pecified Bill Of Quantities
“Maintenance ; -Sfandardized texts
“Warranty Progress -ti = -Cost estimates

Progress planning Tenderin

Loaqisti a

Logistics, 4D -Product databases
-Price databases







IFC: Industry Foundation Classes

Industry Foundation Classes

‘Open’ standard

s coming from the ‘CAD-world’

From the first days of the STEP time (1985)

» Autodesk as driver back in the 1980’s

* Meant to be a standard for ‘downstream applications’
» Used as an exchange standard

» Latest version: 2x3 TC1



q First Project.1.ifc - WordPad

File Edit Wiew Insert Format Help

Imlﬁlnl Sl s &=l B

lIzo-10303-21;

HELDER:

FILE DESCRIPTICH [i'EBimserver.org 0.8RC1 generated IFC file']), 'Z:1']:

FILE MAME ('First Project.l', 'Z009-09-10TO8:Z2:33', [('Adwinistrator'), ('']), 'Bimserver.org 0.8RC1', '', 'Administrate
FILE SCHEML (('IFCZE3')):

ENDIEC:

DATA:

#e= IFCORGAMIZATION('GS','Graphisoft','Graphisoft',§,5):;

#11= IFCCARTESIANPOINTI((O.,0.,0.)1):

#19= IFCDIRECTICM((1.,0.,0.11:

#23= IFCAPPLICATIONI(#&,'11.0','ArchiCAD 11.0','ArchiCaD'):

#e60= IFCPOITALADDRESS(.HOME.,'Home Address','private','Germany',§,'3640', " 'Earlaruhe','Baden-Muerttewberg' ' 76021, ' Gert
#63= IFCPERSCON('007','Haefele','KHarl-Heine',$,5,5,5, (#60, 867, #7511

#67= IFCPOITALADDRESS(.QOFFICE.,'Office Telecom Address','official','Building 445',5,%, ' Egoenstein-Leopoldshafen ', 'B. -1
#75= IFCPOITALADDRESS(.QOFFICE.,'Office Postal Address','official','Germany',$,'3640','Karlsruhe’, ' Baden-WMuerttemberog'
#a4= IFCPERSCMANDORGANIZATICN (#63,H#385,5)

#85= IFCORGANMIZATION('',' 'Karl-Heing Haefele','Forschungszentrum Earlsruhe', (#39), (#92)):

#89= IFCACTORROLE [.ARCHITECT.,'','Hobhy Architect']:

#92= IFCPOSTALADDRESS(.OFFICE.,'','','Germany',$,5, 'Karlsruhe',5,5,51:;

#105= IFCOWMERHISTORY (#5854, #2353, 5, .NOCHANGE. ,§,5,%,1215091190) ;

#108= IFCSPACE('3cinMnySDFOglJIekEZWO4Y' (#1058, '015' 5, 5, #121440, #30860, 'Flur Eeller West',.ELEMENT.,.INTERMAL.,5):

#113= IFCSPACE('3Gz?u_d1P?IA35Mmtg48Rc',#105,'016',5,5,#121450,#30908,'Flur EKeller Treppe', .ELEMENT., .INTERMNAL., %) :
fl11g= IFCSPACE (' 1pGVErnglL79fVOSoJhVimD!' #1058, '008" ,§,5,#121430,#30734, ' WC Herren', .ELEMENT., . INTERMAL.,S):

#123= IFCESPACE ' 1nsPmlQOblxwlpzsFR7AXS!' (#105,'009" , 5,5, #121460, #30929, ' WC Daren' , .ELEMENT., . INTERMAL., §)

#1z 6= IFCRELAGGREGATES['113wGHIUrEquKD$h$hYE_',#105,'BuildingStDreyCDntainer','BuildingStDreyCDntainer for Spaces',#1:
#130= IFCEBUILDINGSTOREY('Z53MdCQ=zBEif9ald3gnrh3LV' ,#105, 'Eeller', 'EBasement’' , i, #33627,4,4, .ELEMENT.,-3.];

#173= IFCGECOMETRICREEPRESENTATICOHNCOMNTEXT('Plan','Design',3,1.0000000E-5, #1430, #33591)

#176= IFCSHAPEREPRESENTATICN (#173,'Body','SweptSolid', (#1791

#179= IFCEXTRUDEDAREASOLID (H#19Z, #2206, H207,2.7);

#192= IFCAREBITRARYCLOSEDPROFILEDEF (.AREL., §,#193);

#193= IFCPOLYLINE | (#194,#197, #200,4203))

#194= IFCCARTESIANPOINTI((O0.3,-0.3)):

#197= IFCCARTESIANPOINTI((15.3,-0.3)):

#200= IFCCARTESIANPOINTI((1S.,0.)):

#203= IFCCARTESIANFPOINTI((-Z.44921Z27E-16,0.]]):

#206= IFCAXISZPLACEMENTZD(H#11,H#207,#19)

#207= IFCDIRECTICON((O.,0.,1.)):

#212= IFCPRODUCTDEFINITICHIHAPE (5,5, (H213,#176)1);

#213= IFCSHAFPEREFRESENTATICN (#Z14,'Axis','CurwvezD', (#30515))

#214= IFCGEOMETRICREEPRESENTATICOHNCOMNTEXT('Plan','Model',3,1.0000000E-5, #1430, #30510])

HAAPLC— TEOCOERCMETOD T DR E LRI T AT T hITEST /I T1 1 = | IT 1= <= 4 MCOOOCOrOrmE T S#4Aa72 949294 =



P NIST_ctv21.ifc - IFC Engine Viewer
le Edt View Hep BULD
F S |58 &M oy
C1 #32982. IfcBeam ('3050K9LMNEY6NXa0ZGS 18", #380005, ‘<35 Merml [F2
= (] #9B000S, feOwnerHistory (#9B0003, #980004, 4, ADDED., §, 3,
« (£ #29089. TfcLocaPlacement: (#47745, #46654)
= £ #61148. IfcProductDefinitionshape (¢35 Member', §, (#51149))
=23 #61149. IfcShapeRepresentation (#980011, ‘Body', 'Clpping’, G
« £ #980011. IfcGeometricRepresentationContext (Plar’, Desigr
= (2 #61151. IfcBooleanCippingResuit (DIFFERENCE., #61152, #
=2 #61152. IfcBooleanCippingResuit ( DIFFERENCE. , #6115C
= 1 #61150, IfcExtrudedireasolid (#538, #980040, #980
= (£ #538. IfcrbitraryClosedProfieDef (AREA., 'C10X15
= £ #49042. IfcPolylne ((#49033, #49034, #49035
£ #49033. IfeCartesianPoint (0.0, 0.0))
(1 #49034. IfcCartesianPornt (6.0, 0.0))
£ #49035. IfeCartesianPoint ((56.0, - 11.1))
£ #4036, IfeCartesianPoint (5.1, -11.1))
£ #49037. IfeCartesianPoint (5.1, -242.9))
£ #49038. IfeCartesianPoint ((56.0, -242.9))
£ #49039. IfeCartesianPoint ((56.0, -254.0))
£ #49040. IfeCartesianPoint (0.0, -254.0))
£ #49033. IfcCartesianPoint (0.0, 0.0))
(£ #9B0040. IfcAxisZPlacementaD (#8004 1, #98004
£ #980044, IfeDirection (., 0., 1))
= £ #407. IfcHalfSpaceSold (#61140, F.)
= 0 #61140, IfcPlane (#61141)
= 01 #61141, IfehxisZPlacement3D (#51142, #61141
C1 #61142. IfcCartesianPoint ((5424.4875, 0., 0
£ #61143. IfcDirection ((0.93975, 0., -0.34186,
£ #6114, IfcDirection ((0.34186, 0., 0.93975),
= £ #406. IfcHalfSpaceSold (#61135, F.)
=2 #61135, IfcPlane (#61136)
= #651136, IfcAxisZPlacement3D (#61137, #61136, 4
1 #61137. IfcCartesianPont (0., 0., -253.99941))
1 #61138. IfcDirection ((-0.93975, 0., 0.34186))
£ #61139. IfcDirection ((0.34186, 0., 0.93975))

i

Name, Type [Data [Schematiame | schemaType
TfcRepresentation

C3argumen... IfcGeometricRepr... #380011 Contextofitems  IfcRepresertatio,

[Bargumen... String Type ‘Body' Representationl... Optional IfcLabel

[argumen... String Type ‘Clipping' Representation... Optional IfcLabel

D Argumen... Arguments Type Items Set[1, 7] of IfcR,

(O3 Argume... IfcBooleanCippin... #61151

TfeshapeReprese.

(@Backink 0 IfcProductDefiiti...  #51148

51715 = Body (SweptSolid), Area = undefined, Volume = 2,308E8
$ Name
$ Description
= [ Representations
-0 #12429. IfcShapeRepresentation (#11, 'Body', 'Brep', (#12428))
= [ shapeofproduct
=0 #12431. IfcSlab (' 2FCgQUWAUSOFQSProi7BOAC, #16, 8, ", §, #11990,
[ Globalld '2FCguwWAUSOFgSProi7BOAC'
- OwnerHistory
¥ Name
[ Description
[ HasAssignments
[ 1sDecomposedBy
> Decomposes
[[ HasAssociations
$ ObjectType
[ IsDefinedBy
[ ObjectPlacement
B Representation
=-0 #12430. fcProductDefinitionShape ($, $, (#12429))
$ Name
$ Description
= [ Representations

ERe] # 12429, IfcShapeRepresentation (#11, 'Body', 'Brep, (#]

e

= shape0fProduct ‘ Name | Type Data Schema Name Schema Type -
- 22[#12431. TfcSlab ('2FCQUWAUSOFgSProi7BOAC, #16, $, ", $, #11990, #12430, §, .ROOF.)]| IicRepresentation
[ Globald '2FCQUWALSOFgSProi7BOAC TArgument 0 IlcGeometricRepresent...  #11 ContextOfltems IfcRepresentatio...
+ [ OwnerHistory E’Argument 1 String Type 'Body" RepresentationIdentifier Optional IfcLabel
5 Name [ Argument 2 String Type 'Brep' RepresentationType Optional IfcLabel
" [Argument 3 Arguments Type Items Set [1, ?] of IfcR...
Description (1 Argument 3.0 IfcFacetedBrep #12428
[ HasAssignments P Inverse 0 RepresentationMap Set [0, 1] of IfcR...
[ IsDecomposedBy Pinverse 1 LayerAssignments Set [0, 7] of TfcPr... “
[ Decomposes Binverse 2 OfProductRepresentation Set [0, 1] of IfcPr...
[ HasAssaciations () Inverse2.0  IfcProductDefintionSha...  #12430 T-.
$ ObjectType - TfcshapeModel *
3 LN TN 3 BInverse 3 OfShapeAspect Set [0, 1] of Ifcs...

IfcShapeRepresentation
#290 = Body (Brep), Area = 0., Volume = undefined




We come from the BIM/IFC world !

- We made the IFC Engine Series
* Free IFC viewer
 Fastest IFC renderer in the world
« DLL for IFC implementation
« www.ifcbrowser.com

- We made the open source Building Information Modelserver
* Free and open source
* Only native BIMserver in the world

- Based on IFC
* Www.bimserver.org

* We are in all the modelling groups of IFC


http://www.ifcbrowser.com/
http://www.bimserver.org/

The stuff that you’re here for.



GIS and BIM — (City)GML and IFC

BiIM-world:

* Intense 3D geometry (CSG, Brep, boolean, etc)
* Focus on file exchange

* Focussing above surface objects

- Typically for modelling new buildings

Geo-world:

* Focus on server based (central)

» Focussing on areas (X,y)

» Typically for modelling existing data



Where two worlds meet...

Learning (stealing) from each other:
 CityGML (3D object-Geo)

- BlMserver.org (server based BIM)



Heroes at IFC — CityGML translation

Thomas H. Kolbe

Claus Nagel

Alexandra Stadler

Gerhard Groger

Lutz Plumer

All from the Institute for Geodesy and Geoinformation Science; Berlin
University of Technology

Karl-Heinz Hafele

Joachim Benner

Andreas Geiger

Klaus Leinemann

Forschungszentrum Karlsruhe; Karlsruhe Institute of Technology

* Thomas Liebich
International Alliance for Interoperability - AEC3

- Sisi Zlatanova
- Umit Isikdag
OTB - Delft University of Technology



> <<Feature>> :] <<Feature>> 1
_CityObject _Site

<<Geometry>> | 0.1 4 lodX, X<[3..4]
<<Geometry>> <<Geometry>> gml::MultiSurface ”
gmi::_Solid gmil:: MultiCurve 0.1 <<Feature>>
0.1 N 0.1 0.1 CeilingSurface
A | & lodx, 4
3 alodX, Xe[1.4]  « Xe[2.4] T | [ <<Feature>
= == t |+ N'E' InteriorWallSurface
* l'><
<<Feature>> | S <<Feature>> = <<Feature>>
Room —<>|  _AbstractBuilding kK> | 2 FloorSurface
0..15)()0..1 0.1 0.1 .
<> | | <<Feature>>
* RoofSurface
L
| b d ‘ b | | | <<Feature>> | <<Feature>>
* * * * WallSurface Door
<<Feature>> <<Feature>> <<Feature>>
BuildingFurniture| |IntBuildinginstallation Buildinglnstallation <<Feature>> <<Feature>>
* * ¥ || GroundSurface "] Window
lod4 » ¥ lod4 1V
0.1 0.1 | | <<Feature>> <<Feature>>
<<Geometry>> q|9dx, | N ClosureSurface _Opening
gml:;_Geometry | 4 xe[2.4] <<Feature>> < *
_BoundarySurface >
0.2
<<Qbject>> 4|> IfcObject <<Relation>> <<Qbject>> <<Qbject>>
IfcProject 0 / 1.* 0.* IfcPropertyXXX IfcWall IfcWindow
1 h 91
0.* <<Geometry>> <<Object>> <<Object>>
0.* . 1 | i i
. <<Object>> IfcShapeRepresentation IfcCurtainWall IfcSlab
<<Object>> IfcProduct
IfcSite 1 <<Geometry>> <<QObject>> <<Object>>
1 0.1 IfcLocalPlacement IfcBeam IfcRamp
0. | | || <<Object>> | | | <<Object>>
<<Object>> <<Object>> <<Object>> IfcDoor IfcRampFlight
IfcBuilding > IfcSpatialStructureElement IfcFlowTerminal
1 1 |1 0.+ | [ <<object>> | |__[ <<Object>>
0. aa IfcColumn IfcStairFlight
<<Object;> <<Object>>
Bt * IfcElement i j
IfcBuildingStorey 0.. — «ObJECt_» — «ObJ?‘_:t»
] ﬁ) IfcCovering IfcRailing
0. <<Object>> <<Qbject>>
1 - L 1 1 ! IfcStair IfcRoof
<<Qbject>> <<QObject>> <<Object>> <}
IfcSpace IfcOpeningElement IfcBuildingElement
. 0..* 1
SCz slide from: Claus Nagel
B B T e | B e




Differing Modeling Paradigms
BIM (e.g., IFC) 3D GIS (e.g., CityGML)

Constructive Solid Geometry Boundary Representation

IntBuildinglnstallation

IfcWallStandardCase

WallSurface

IfcBeam FloorSurface

Window
GroundSurface

IfcSlab

IfcWindow InteriorWallSurface

~_
Volumetric, parametric primitives Accumulation of observable surfaces of
representing the structural topographic features
components of buildings A

14.5.

scz slide from: Tho:nas H. Kolbe - '|oint work with Claus Nagel & Alexandra Stadler



Element-based volume model (IFC) Surface model (CityGML)

IfcSlab RoofSurface

IfcSpace " Exterior Shell
IfcBuildingStorey

CeilingSurface

Opening
(Window)

[fcBeam

IfcOpening teriorwallSurface

IfcWall

IfcWindow : i 4
oorSurface Opening (Door)

GroundSurface

SCz slide from: Clal=S Nagel
T L — L E— L —



Matching between CityGML and IFC Entities

* Generation of IFC element hypotheses from CityGML entities
* Semantic information as a priori knowledge
* Evaluation of geometric-topological relations between CityGML entities

- n CityGML entities may represent one |IFC element

* Further 71:1 and 1:m relations possible

- High combinatorial complexity 15.5"6

SCZ slide frem: Tho:nas H. Kolbe - |0|nt work with Claus Nagel & Alexandra Stadler



ITarget: Multi LoD CityGML Model AT

CityGML

LoD 1 Model LoD 2 Model LoD 3 Model LoD 4 Model
File size: 0.02 MB File size: 0.7 MB File size: 4.9 MB File size: 8.7 MB
| -
35.

scz slide from: KarI.-Helnz Hafele - KIT



Past work

« Mostly focussed on conversion of geometry
» Mostly focussed on down-grading IFC to lower LOD’s CityGML

* Interest for the rich semantics of IFC

Our goal:
- Extending CityGML with the rich semantics of IFC



Extending CityGML with ADE

* Noise

- Subsurface Structure
- Bridge

- BIM/IFC

- CAFM

* Hydro


http://www.citygmlwiki.org/index.php/CityGML_Noise_ADE
http://www.citygmlwiki.org/index.php/CityGML_Subsurface_Structure_ADE
http://www.citygmlwiki.org/index.php/CityGML_Bridge_ADE
http://www.citygmlwiki.org/index.php/CityGML_BIM_ADE
http://www.citygmlwiki.org/index.php/CityGML_CAFM_ADE
http://www.citygmlwiki.org/index.php/CityGML_Hydro_ADE

EXx

Buildir Room
—+class : outerB . —<<Ext(
+functior . | Build |__Roor
addres <<Fe: addres
interiorl «| core::A %
+class :
+functior
+class :
room 0.1 +functior
+class :
+functior
interiorl
u
ample: Noice ADE
ple:
0..1
+class : — —
. interiorl <<Feal <<Feal
EEHS) Builc Buildin .
consists
0..1 1
.1 lod4lmg Q ‘ lod1So lod1Mul lod1Ter
lod2So lod2Mul lod2Ter! lod2Mul
core::
lod3So lod3Mul lod3Terr lod3Mul
0.1 |0d4S0 lod4Mul 0.1 lod4Terr lod4Mul
0..1
lod4So <<Ge <<(
gml:. gml::|
0..1
0.1 0.1 /[\ 0.1
I o lod4Mut lod2Mul
<<Fea *
_Ope <* lod3Mult lod3Mul
4_ » opening lod4Mul lod4Mul
-
<<Fea <<Feat boul * .
Win¢ Do |—<<
e




The BIM / IFC - ADE

- Extending Room, Window, Door, Opening, Buildingfurniture,
Buildinglnstallation, IntBuildinglnstallation, Building and
BuildingPart with extra (IFC)-properties.

- Extending “ AbstractBuilding” with extra properties

- Extending “ AbstractBuilding” with extra classes (and prop.)

* Focus on adding details (in stead of downscoping)

« Thought of adding a LOD5 (didn’t do it because of viewer comp.)



CityGML.: Levels Of Detail (LOD) concept

< interiorRoom <<Feature>>

_AbstractBuilding
<1> AbstractBuildi
/\ Q* Q*
. §
<<Feature>> ngn
> LOD1 Room =
@
g
> LOD2 )
8 g
o [ | | v]* 2
=2 LOD3 <<Feature>> <<Feature>> v
Building BuildingPart
> LOD4
*
<<Feature>> * < opening 02 <<Feature>>
_Opening _BoundarySurface
I I I I
<<Feature>> <<Feature>> <<Feature>> <<Feature>>
Window Door RoofSurface WallSurface
| N
'I'|l.

(C) slide from: Alexandra Stadler, Claus Nagel, Gerhard Konig, Thomas H. Kolbe
D | B B B O OFhhhhh eI B TS



The IFC classes to squeeze in the ADE:

IfcAnnotation
IfcBeam
IfcBuilding

IfcBuildingElementPart
IfcBuildingElementProxy
IfcBuildingStorey
IfcChamferEdgeFeature
IfcColumn

IfcCovering
IfcCurtainWall
IfcDiscreteAccessory

IfcDistributionControlElement
IfcDistributionElement
IfcDistributionFlowElement
IfcDistributionPort
IfcElectricalElement
IfcElectricDistributionPoint
IfcElementAssembly
IfcEnergyConversionDevice
IfcEquipmentElement
IfcFastener

IfcFooting

IfcBuildingElementComponent .

IfcDistributionChamberElement °

¢ IfcGrid
 IfcMechanicalFastener
* IfcMember
IfcOpeningElement

* IfcPile

- IfcPlate ’
* IfcProjectionElement ‘
* IfcProxy :
* IfcRailing .
 IfcRamp .

IfcRampFlight .

* |fcReinforcingBar .
* IfcReinforcingMesh .
* IfcRoof

* IfcRoundedEdgeFeature
* IfcSite

* IfcSlab
- |fcSpace
* IfcStair
« IfcStairFlight ’

IfcStructuralCurveConnection

* IfcStructuralCurveMember
* IfcStructuralCurveMemberVarying

IfcStructuralLinearAction
IfcStructuralLinearActionVarying
IfcStructuralPlanarAction
IfcStructuralPlanarActionVarying
IfcStructuralPointAction
IfcStructuralPointConnection
IfcStructuralPointReaction
IfcStructuralSurfaceConnection
IfcStructuralSurfaceMember
[fcStructuralSurfaceMemberVarying
IfcTransportElement
IfcVirtualElement
IfcFurnishingElement
IfcWall
IfcWallStandardCase

IfcWindow TT

14'50



27 «package»
xbuilding

wenumerations
=] RailingType

=IHAMDRAIL

=1 GLARDRAIL
=IBALUSTRADE
=1 LISERDEFINED
=1 NOTDEFINED

Q Railing

= predefinedType : RalingType

wenumerations
StairType

=1 StraightRunStair

= TwoStraightRunStair

= QuarterWwindingStair

= QuarterTurnstair

= HalfWindingStair

=1 Half TurnStair

= TwoQuarterWindingStair
= TwoQuarterTurnStair
= ThreeQuarterWindingStair
= ThreeQuarterTurnStair
= enumerationLiteral

= DoubleReturnStair

=1 CurvedRunStair

= TwoCurvedRunStair

= OtherOperation

= MotDefined

H building::Room

E| visibleElement

= lod3Multisurface

Q Beam E Annotation

E stair

= stairType : StairType
=1 stairFlights : StairFlight

\

E stairFlight

= MumberQfRiser ; Integer

= MumberOfTreads : Integer

[= RiserHeight

= TreadLength

= PredefinedType : StairFlightTypeEnum

E building::_AbstractBuilding

= CveralHeight
=1 CveralWidth

H building:Window

H building::Door

= OveralHeight
=1 OveralWidth

E core:CityObiject

=1 Globalld

Q TransportElement

wenumeration»:
=] StairFlightTypeEnum

= STRAIGHT
= WINDER
= SPIRAL

& = CLRVED

= FREEFORM
= USERDEFINED
= NOTDEFIMED

Q Column

H Globalid

=1 value

E OpeningElement

E FlowTerminal

H building:RoofSurface

=1 ShapeType

t

«enumerations
& RoofTypeEnum

= FLAT_ROOF

=1 SHED_ROOF

= GABLE_ROOF
=IHIP_ROOF

= HIPPED _GABLE_ROOF
=1 GAMBREL_ROOF
= MAMSARD_ROOF
=IBARREL_ROOCF

= RAINBOW _ROOF
=IBUTTERFLY _ROOF
= PAVILION_ROOF
= DOME_ROOF

= FREEFORM

= NOTDEFINED



Why we want to do this?!

+ Getting more semantic object/data from IFC into CityGML
(Focus on extending details)

A lot of possibilities: Energy assessment; Space management;

Structural analysis; Piping and wiring; Foundations; Tunnels;
Sewers; ......

 But: you probably all have different reasons to be in this room....

* We just thought it would be cool!
* Orin a nice word: possibility push



The coding stuff and screenshots



Implementation (BIMserver, citygmi4j)

« Open source BlMserver.org software
* |[FC Engine DLL library
» CityGML4j

- “agile” :-S



“The ADE sucks if it can not be
Implemented for practical use”

Don’t invent something that cannot be made
(applied research)



Some ‘agile’ remarks

- We implemented geometry conversion IFC -> CityGML

- Started extending the objects with IFC-specific properties
- Started extending _AbstractBuilding with extra classes

- Extended extra classes with extra properties

« So Roof, Door, BuildingPart, etc.. all have extra (IFC-specific)
properties



The deal

+ Get object from IFC;

* Run it trough the IFC Engine DLL;
+ Get triangles back;

» Get IFC properties;

+ Get next object;

« Convert data to CityGML,;

BiMserver
IFC Engine
IFC Engine
BiMserver
BiMserver

CityGMLA4]



i BiMserver

Project details [Ezample Project)

CAD & BIM desktop tools Web-based Exploration

TR
gil=lty

Autodesk’

L] ||
SOAP Wob Usor REST
Wes Interface Weh
Services Services

L=
WBiMserver

Business Logic

>
BIM Datastore

'BlMserver

Open source Building Information Modelserver




|9 LandXplorer CityGML Viewer

|| Bl Edit View Insert Navigation Tooks Extras Window Help

e Edt Yew teb

wlen il

lmelect lesdballv-om-$-3- 8- (@ -8k =@

K|
Name /- [Tops [ =]
[ Landplarer Project Praject
B TR Haus GH Ver2-2:3 City Model Add Generic Attribute  Convert to...
@) Compass Campass
O Default Sky Backaround Selected Object: noname
Dynamic Sky SkyDame 1D:
i G droups &l Groups Type: Reablibule
Mavigation Settings MavigationSettings = . ) 5
-a }? Start-up Position Bookmark LI File Pasition: Lines 567965 - 567967
i Attribute | Value
erarchy | Type

valug 2178

name

? gencname |OveralHeight
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The beauty part:

Download this stuff for yourself at http://foss4g.bimserver.org


http://foss4g.bimserver.org/

The final words...



Conclusions

* A bit early for conclusions.....
* It is possible!

* There are a lot (maybe too much?) data in just one file

+ Maybe split semantics and geometry?
and/or make CityGML service/server-based?
(using zoom levels and maybe even caching like in WMS?)



Issues

« Geometry issues (see presentations of the heroes)

 Not displaying ADE geometry in Landexplorer (?!)

* File size issues (detailed geometry in XML just doesn’t work out)
* Direction of geometry (Surface normals)

* No network structure in CityGML (like piping)

- Lot of different ways to link objects in I[FC (no hierarchy)

» CityGML4j not supporting everything we want (?)



Future ambitions
* Too much to put in one sheet....

* Please Inspire (and sponsor) US!



More info:

- http:/lIwww.citygmlwiki.org/index.php/CityGML_BIM_ADE
* http://www.bimserver.org

* http://www.tno.nl

* Try for yourself:
http://foss4g.bimserver.org


http://www.citygmlwiki.org/index.php/CityGML_BIM_ADE
http://www.citygmlwiki.org/index.php/CityGML_BIM_ADE
http://www.bimserver.org/
http://www.tno.nl/
http://foss4g.bimserver.org:8080/

Leon.vanBerlo@bimserver.org
Twitter: @berlotti
Twitter2: @bimserver
Skype: berlotti
Yahoo: bikingberlotti
Jabber / G-talk: berlotti@jabber.org
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