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Round Table: How to exchange Surveying Data with IFC?
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Questions:

1. For which purpose do you use IFC?

- stake out

- large scale facility management / maintaining (roads, airports,..)
- 3D cadastre / property /boundaries /

- geographical context for design (deliver ifc to planers)

- delivers as-built models as IFC + quality check
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g

uestions:

2. Which BIM Software are you working with

- Revit (design Company)

- Structural Software (Tekla)

- Infraworks/Navisworks

- Agisoft for data capture

- ArchiCAD (good IFC export), Allplan, Sketchup
- BIMServer.org ifc-database / EDM Jotne

- FME / Dynamo
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Questions:

3. What should be improved?
- Main problem: more simplicity would be good
- Georeferencing for planning (link IFC directly)
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= Using IFC (only) to georeference building models

= Pessimistic assumption: Building Models in IFC are not perfectly referenced in
practice.

=  The higher the LoGeoRef is the more quality of georeferencing

= higher levels do not automatically include information out of lower levels. Each level
comprises their own IFC-schema attributes and is standing on its own.

=  Decimal steps / intermediate steps possible e.g. for elevation, quality of attribute
values, project-specific extentions...
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Level of Georeferencing (LoGeoRef) for BIM data drops

ISTANBUL

Easy to use Checker

™ |FC GeoRefChecker

Status report
Input file:
KIT_georeferencing_UTM ifc
Status: Done.
Results
LoGeoRef_10: false
LoGeoRef_20: true
LoGeoRef_30 false
LoGeoRef_40: false
LoGeoRef_50: true
Details: Seelogfile...
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] D:\htw\02_Drittmittelprojekte\BMWI - ZIM - CityBIM\06_Modelle\LoGeorefChecker\|[FCGeoRefChecker_v0.1.0.2\IFCGeoRefCl

Datei Bearbeiten Suchen Ansicht Kodierung Sprachen Einstellungen Werkzeuge Makro Ausfihren Erweiterungen
s EHERGE 4 hkide dh * BRI FEEENe® & 0!
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Select IFCfile...
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Rotation X-axis = (1/0/0)
Rotation Z-axis = (0/0/1)

TrueNorth:
If present there is a rotation of the XY-plane towards the True
(Caution: IFC-schema does not define an attribute for Grid Nort

There is no value for TrueNorth mentioned.

LoGeoRef 40 = false

Specific entities for georeferencing (only in scope of IFC4; IfcM

There is a conversion of the world coordinate system (WCS) in a
Project Context element which is referenced by IfcMapConversion:

Conversion parameteres (WCS to CRS): #2= IfcMapConversion
Translation:

Eastings: 3458715.92

Northings: 5439966.65

Orthogonal height: 113.7

Rotation of the XY-plane:

Abscissa of the X-axis (vector component): 0.270600445976
Ordinate of the X-axis (vector component): 0.9%62691746426
Scale:

Definition of the CRS:

Target system (CRS3): #1= IfcProjectedCRS

Name: EPSG:31467

Description: DHDN / 3-Degree Gauss-Krueger Zone 3
Geodetic Datum: ETRS8S

Vertical Datum:

Projection:

Name: Gaus-Krueger
Zone: 3

Normal text file

Simple Result: Logfile
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for BIM data drops
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IfeSpatialStructureElement UML class dlag ram for
+lfcRoot Globalld Level of GeoRef 10
+lfcRoot. OwnerHistory ( IFC schema extract )

+lfcRoot. Name[0..1]

+lfcRoot Description[0..1]
+lfcObject.ObjectType[0..1] legend-
+lfcProduct. ObjectPlacement]0..1]

“(g ot +lfcProduct. Representation[0..1]
e&\@' 4 S +lfcSpatialElement LongMame(0..1] abstract IFC entity | | important
&) % 4 " ! +CompositonType note
41 & . ‘xl“ 3’0‘30“ i
Y . ‘5 'X{\ic}t‘“\ . instance IFC entity <<{f€g-|;ype”
Wy H E& . oy ype
. ‘C_“h & QG\‘ Rat %Qa»(,xa ﬂ“a(\"l
2 . Yo 3 *
\gi’(’e“ 15 *xf}{%’i?*‘z\;yc‘i ?01“69 ' lcSite
1 %b“x‘ x’?}&“; (‘ 1 (5 2l £ Y +Reflatitude: lfcCompoundPlaneAngleMeasure -
3\(» ! 93 At d—e‘“‘ aj,O“ +Refl ongitude: IfcCompoundPlaneAngleMeasure HcBuilding
‘1\?@ Ly 'y %b’ e g S +RefElevation: [fcLengthMeasure +ElevationOfRefHeight
%\X) A3 M’L ! ‘3@ v 63“ ¢ +LandTitleNumber +ElevationOfTerrain
1;0@‘3{} C}@\ ' L Q’i v ‘Qieﬁ +SiteAddress: IfcPostalAddress +BuildingAddress: lfcPostalAddress
O ob iz
v 5 LS P S
o 257 el ar WYt
2B 217 447 pd 4
* -
ﬁ?)\\ﬂ \6\— ‘(L_‘ a® A - a‘_‘)":’e For fulfillment:
gt W) 5'&‘3 5,’(3; grrmmmmree] one of them must [7=7="7=""""" H
‘-’34 1 XK‘ { Y&)%%\' “‘93‘(}“ be given
k&.b‘ G@Q’SX‘Q \8) e:&(;\\e +SiteAddress +BuildingAddress
o 5¥ Ggorgi C IfcPostalAddress :
%X\’ = 1 +lfcAddress Purpose 0.1 :
J\«Q% 1 01 +lfcAddress.Description +AdressLines tveT
% +lfcAddress.UserDefinedPurpose -
+InternalLocation ring (255)
+AddressLines: licLabel[0..1] 01
+PostalBox -
+Town: licLabel[0..1] —
+Region: IfcLabel[0..1] «dataType» «primitiveTypes
+PostalCode: IfcLabel[0..1] 01 lfcLabel 1 String (255)
+Country: lfcLabel[0..1] .
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UML class diagram for

! Level of GeoRef 20
IfeSpatialStructureElement ( IFC schema extract )
+lfcRoot.Globalld
N +IfcRoot. OwnerHistory
R X1 +lfcRoot. Name([0..1] legend:
x> +lfcRoot Description[0..1]
R +IfcObject. ObjectType[0..1] - : b
AL ! +IfcProduct ObjectPlacement[0..1] abstract IFC entity | | important
<@ ‘(} “3 ' +lfcProduct Representation[0._1] note
NN +lfcSpatialElement LongName[0..1]
. cgﬁ(’ “\:\' +CompositonType
b1 A instance IFC entity | | «dataType»
N Y (IFC) type
%93%&“ p
A
x)%’és \:\?} g
@%Qaq@ ' -
\){3}(}{' %ﬁﬁ’ IfcSite 1 «dataType» «primitiveTypes
3‘0% ’L‘(L‘ +RefLatitude: lfcCompoundPlaneAngleMeasure lfeCompoundPlaneAngleMeasure | 3 4 Integer
o et +RefLongitude: IfcCompoundPlaneAngleMeasure
&«ﬁ)\‘ \ +RefElevation: IfcLengthMeasure
Q{jfa +LandTitleNumber —
s +SiteAddress: lfcPostalAddress «dataType» «primitiveType»
ny 0 1 |MeLengthMeasure Real
%
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UML class diagram for
Level of GeoRef 30
(IFC schema extract)

IfeSpatialStructureElement For fulfillment:
+lfcRoot.Globalld subclass must be of type j _______
+lfcRoot. OwnerHistory lfcLocalPlacement H
+lfcRoot.Name[0..1]
+lfcRoot. Description[0..1] o —
+lfcObject.ObjectType[0..1] ; r ment:
+lfcProduct ObjectPlacement: HcObjectPlacement +ObjectPlacement PlacementRelTo: must be empty
+lfcProduct Representation[0._1] RelativePlacement: must be of type
+lfcSpatialElement LongName[0..1] 1 licAxisPlacement3D \
+CompositonType
HcObsecth) 4 <} Iian::ﬂIPlacemenl
s +PlacementRelTo: fcObjectPlacement = NULL
: +RelativePlacement: [fcAxis2Placement3D
; 1| +RelativePlacement
IfcSite T N
. IfcBuildin IfcAxis2Placement3D
Y ! i [+RefLatiude . 9 +Location : —
. . H - +ElevationOfRefHeight +lfcPlacement Location: [fcCartesianPoint
“ ] : +ReflLongitude . - Caes
1 & 1 Q ‘\ : +RefElevation +ElevationOfTerrain +Axis: IfcDirection[0..1]
. '),‘3 § +LandTitleNumber +BuildingAddress +RefDirection: IfeDirection[0..1]
a“\:\_ ‘2@(} +SiteAddress
30 \’36‘\' (3 6‘} &(}6 &\ . ot IfcBuildingStorey IfcSpace +RefDirection
3 ~ ?‘9 s WV ’P»Q +Elevation +PredefinedType licDirection <dataTypen
EBB'L& '5?, ag,&%&\ . ,f? p h&% . @9 , +ElevationWithFlooring o DiectionRatios: eReal| 3 lfcReal
N { \ \ ] q(}g <Y % ﬁaﬁ\e 3& i i | For fulfillment: A
'&@ As Q62 9’&3 e b} . _| at least ane of the subclasses IS ——
w?@ Qet 939 1) \X must be implemented with the lfcDirection «primitive Type»
'Y,%%‘& X \\Q 3 AGQ&Q 69&3‘2" *&‘\' ¥ gﬁe‘} ! T FEAS 1 0.1 | *DirectionRatios: lfcReal Real
3 1 -
€C'C}Eh C*fg‘&a \\Q ‘9 BQ ‘." gx?:ﬁ C@ﬁﬁ ! O ,%6 IfcCartesianPoint
= 'S' Q’&:?‘E) Q&Qﬁ ‘@ﬁ(g 5 *6 2 *{ - 2 +Coordinates: IfcLengthMeasure 3
ag‘\'%?‘ ‘&?c' ,&@G @Q% ﬁ'g (R Q‘ﬁ?‘\ﬁ' \‘&% ' legend: «dataTypes _|<<primiti\.reType»
* 34 C)‘} C:;? ‘ﬁi\ & ] IfcReal Real
6%‘&% = ‘&? ﬁ:&" g ?‘\}"CE’ Qaq 6"?‘ X)‘@.\.AE&& abstract IFC entity | |important 3
% ‘&% & '&EC‘ Cw i‘{\@ - ‘E‘ note «dataType» | ...
%69 %64 ?C‘X)Q @\‘ X. %0 . ] IfeLengthMeasure
% E&Xxﬁ 1= 'S.‘&g 6§1ﬁ1 *Qrg,‘& instance IFC entiy [ «catalyeor r—
] type .
¥ e ] aamj
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IfeContext

+lfcRoot.Globalld

UML class diagram for
Level of GeoRef 40
(IFC schema extract)

: For fulfillment:
::Egiiﬁ‘:‘rﬂzgglsﬁw ContextType: must be of value =
'&,\ | +HicRoot Description[0..1] Model" (no plan check in scope) egend-
*‘a +ObjectType: IfcLabel[0..1] : '
‘3('} ¥ +LongMame: IfcLabel[0..1] +RepresentationContexts
\ ) f* +Phass: IfcLabel[0..1] i abstract IFC entity | | important
6 ’&\ ,‘(}@/ +RepresentationContexts: IfcRepresentationContext lfcRep tationContext note
. . P "
’&_ QQ\J +UnitsinContext: IfcUnitAssignment 1. +Contextidentifior- licLabel
,\ £ (}QC‘(} +ContextType: lfcLabel = Model = IFC entity TamType
- g ir entr «! »
nq\gq\ (000" T ¢ B For fulfilment (IFC) type
y & - oordinateSpaceDimension: must
o < v R CoordinateSpaceDimensi
A 3‘(_\ %\ 1 be of value = 3
1 ?3 i = '9 5&% WorldCoordinateSystem: must be
bY i ,')3‘»»' QX\ ] IfcProject of type HfcAxisPlacement3D
1 Y»G 5{\— H
“S\, % 6;&‘ 1 “¥(§3 E _~— T e s R IfcGeometricRepresentationContext
1 7 E— - -
1 § . +CoordinateSpaceDimension: [fcDimensionCount = 3
g&@ . ‘5‘?’:\‘ +WorldCoordinateSystem | . precision: IfcReal[0..1]
” 1 \aY 1 +WorldCoordinateSystem: HoAxis2Placement3D
Y @ lfcAxis2Placement3D +TrueNorth: IfcDirection[0..1]
+lfcPlacement Location: fcCartesianPoint .
+Location | +Axis: lfeDirection[0..1] S +TrueNorth
+RefDirection: cDirection[0..1]
+RefDirection
0.1 0.1
IfcCartesianPoint IfcDirection IfcDirection IfcDirection

1 +Coordinates: lfcLengthMeasure

+DirectionRatios: lfcReal

+DirectionRatios: lfcReal

+DirectionRatios: lfcReal

3 3 3 ?
For fulfillment:
«dataType» «dataType» «dataType» «dataType»
?Jifﬁé“;‘:;’éﬁ;ﬁ’ggg""“‘sj h‘c.[_engﬂii"nfeasure IfcReal IfcReal IfcReal
«primitiveTypes «primitive Type» «primitiveTypes «primitive Types»
Real Real Real Real
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IfcContext For fulfillment. j UML class diagram for
+IfcRoot Glaballd <]—| ContextType: must be of value = Level of GeoRef 50
+IfcRoat OwnerHistory . ‘Model" {(no plan check in scope) ( IFC schema extract )
+lfcRoot. Name[0..1] IfcProject H

+lfcRoot.Description[0..1]
+ObjectType: clLabel[0..1]

+LongName: lfcLabel[0..1] IfcRepresentationContext
+Phase’ Ifclabel[0 1] +RepresentationContexts z
+RepresentationContexts: IfcRepresentationContext P :ga::z:}\Tdent\rhlt'ari_lfgt‘aEeliﬂod |
+UnitsinContext: fcUnitAssignment L1 ype. ficane = c S
g For fulfillment:
CoordinateSpaceDimension: must
be of value =3
For fuffillment: +SourceCRS :
SourceCRS: must be of type 1 lfcGeometricRepresentationContext
lfeGeometricRepresentationContext - - - :
~ +CoordinateSpaceDimension: lfcDimensionCount =3[
+Precision: fcReal[0..1]
IfeCoordinateOperation +WorldCoordinateSystem: fcAxis2Placement
+TrueNorth: IfeDirection[0..1]
"] +SourceCRS: lfcGeometricRepresentationContext I,
+TargetCRS: IfcCoordinateReferenceSystem EPSG-Code
P recommended
1 IfcCoordinateReferenceSystem
H dataType rimitiveType
+TargetCRS | +Name: lficLabel —l “ fchafJI;J * —| «pstring (2§E) "
5 +Description: IficText[0..1]
IfcMapConversion +GeodeticDatum: Ifcldentifier[0..1] pro— eo—
T e o +VerticalDatum: lfcldentifier(0..1] «dataType» «primitiveTypex
. IfeText String
+Northings: IfcLengthMeasure
+OrthogonalHeight: [fcLengthMeasure -
+XAxiDsa%\bsmssa.glchieal o ZIX «dataTypes |—| «primitiveType»
+XAxisOrdinate: lfcReal «dataType» lfcProjectedCRS | Ifeldentifier String (255)
+Scale: lfcReal Hofea]
+MapProjection: Hcldentifier{0..1] Ifeh. Ut
+MapZone: Hcldentifier[0..1] +MapUnit c 1N
+MapUnit: lfcNamedUnit[0..1] +Dimensions i:%lﬂﬁ:es for
«primitiveType» +UnitType degree or metre
Real
IfeConversionBasedUnit [F IfeSiUnit
legend: +Name: IfcLabel +Prefix: IfcSIPrefix
+ConversionFactor: lfcMeasureWithUnit +Name: IfeSIUnitName

abstract IFC entity | |important
I note
instance IFC entity
I —

«dataType»
(IFC) type
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