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Task 2 — Options for geo-
referencing IFC data

Results of the tests delivered by participants

1 https://3d.bk.tudelft.nl/projects/geobim-benchmark/
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Autodesk Revit 2019 — Windows 7 Enterprise

Proprietary
BIM

1 - Very beginner user (it is nearly the first time you use it)

Autodesk Revit 2019

g Software Name ‘Autodesk Revit 2019 Software house Autodesk
E Proprietary or open source software? Kind of software
A proprietary BIM
Operating . .
5 Model and system and CPU GPU Memory (RAM) Hard erve Hard drive free
= |year : capacity space
3 version
S . . Intel(R)
o)
8 Celsius, W|ndow§ 7 Xeon(R) CPU 16 GB 3000 GB around 2 000
about 2012 |Enterprise E-1620 0 GB

Test with Myran.ifc

long does it take,

Zoom into the model to see more detail

it's almost immediate

Pan the model

it's almost immediate

Rotate the model

it's almost immediate

Query an object

it's almost immediate

Make a simple edit

it's almost immediate

approximately, to:

Please, explain what edit was made

Changing size of window

Georef |Before georef, how

g tool

2.1) Are georeferencing tools available in the standard version
of the software or are specific extensions or plugins required?

the software

They are available in the standard version of

CRS |erencin

Managed CRS

geographical CRS
projected CRS

Model
orientation

6.1) As part of the georeferencing process, does the software allow the user to
rotate the model in order to set the correct orientation towards cartographic
North?

Yes

6.1.1) What is the workflow needed to
correctly perform the operation?

Create a site plan and set its orientation to True north, then from the
Manage tab use Position, Rotate True North

Model location

7.1) As part of the georeferencing process, does the software allow the user to
move the model to the correct 'world' coordinates?

Yes

7.1.1) What is the workflow
needed to correctly perform the
operation?

You should be able to modify the N/S and E/W parameters of the Project
Base Point. But, | get an error message that it cannot be placed more
than 16 kilometers from its startup location

7.3) Can all the supported coordinate reference systems and projections (cited
in the answer to question 3) be used while performing the 'move' operation?

No

7.3.1) Which ones can be used for this task?

Could not find any predefined CRS in Revit

After georefer,

take,
approximately, to:

Zoom into the model to see more detail

it's almost immediate

Pan the model

it's almost immediate

Rotate the model

it's almost immediate

Query an object

it's almost immediate

Make a simple analysis

it's almost immediate

Make a simple edit

it's almost immediate

9.1) Are any pre-processing steps or configuration/setting changes needed in the
software to enable a correct and consistent export of the georeferenced file?

No

9.2) short comments to the previous question

| do not think that any parameters need to be changed

Export | Settings| How long does it

10) How long does it take for the georeferenced model to be exported to IFC?

1-5 minutes




FME 2019.2 — Windows 10 Home
Proprietary
Extract/Transform/Load

3 - Expert user (knows very well the technical details and tricks)

FME 2019.2
o |Software Name [version] FME [2019.2] ‘Software house Safe Software
§ Proprietary or open source software? Kind of software
%5 |proprietary Extract/Transform/Load
@ IFC Certification Not certified
Operating . .
@ |Model and year |system and CPU GPU Memory (RAM) Hard qtrlve Hard drive free
2 version capacity space
Q.
€ |Dell Latitude ,
[°] . MS Windows . GeForce MX-
o 2238364 i7- 10.0.18362 x64 i7-8586U 130 NVidia 16 940 405

any errors the
software gives
when importing
the file

Warnings logged in Data Inspector Log while reading the dataset. Many of these are
incidental and do not necessarily indicate an error or problem. The coordinate system was
Please report on |not found in the dataset, and some traits might have been dropped, though these are likely
not significant. The warning included text as follows: "Worker 86976 > Coordinate system
named IFC_COORDSYS_0 does not exist. Worker 86976 > ...
Worker 97736 > Error encountered while copying traits to generated solids. Some solid
components may be missing traits, appearances, measures or attributes Error encountered
while copying traits to generated solids. Some solid components may be missing traits,
appearances, measures or attributes Worker 97736 > ...

Last line repeated 25 times ...

Last line repeated 4 times ..."

Zoom into the model to see more detail

less than a minute

Pan the model

it's almost immediate

Rotate the model

it's almost immediate

Query an object it's almost immediate

Inspect the objects linked to the queried one through a relationship less than a minute

Relationships such as parent id are read when the dataset is initially read, so these can be used to locate a
parent feature using a filter query. Takes a few mouse clicks to do this and user needs to copy the parent _id,
select the IFC_Stair feature type, open the filter query, select GloballD and then paste the parent id value, so
that’s why it takes about a minute.

Make a simple analysis ‘Iess than a minute

Note that these tests were also performed as part of Task 1 for Myran.ifc and Uptown.ifc. The
attached FME workspace Myran_|IFC_Analysis.fmw performs geometry validation using the
Surfaces and Solids test group (GeometryValidator transformer) and calculates volumes
(VolumeCalculator transformer)

.'> IfBeam )

r» ‘GeometryValidator [G¢ tryValidat¢
> Tlate ) R T )
Set of flsme to Detect: Surfaces And Solids

Before georef, how long does it take, approximately, to:

\ e\ - Issue To Detect [Parame ters
» IfcBuildi » IfcPy ld
@ Lo e Self-Intersections in 2D
No
@ > s (Contains Non-Planar Surface:
Please i n o
’ @rrcm @ B o
eXp|a|n ? Invald Sold Voids
h t . » IfcCovering 3y » IfcSlab [ I Invalid Solid Boundaries Flip Appearances: Flip Appearances
wha 77 |
x Ik
. .: > TFcCorminWall vrsar O I
analysis ‘ .
d Brow @y rrir o ‘
WaS ma e Detected Issue List Name: _issues
Attempt Repair: Yes
f 3 Ifc j 3% Summary mode: Detaled
' > TfcHlowSegment 7} . > FeTypeObject (37 (Coordnatesysemsata 1)
» Output
‘ > TrelowTemnal ‘ > Towal B
VolumeCalaufator {}
o =~ DQtht
> T umishingBement 73 @ > TraallSandardCase ) _
(B ey g T
‘ > IfdMember o0 ‘ b IfcWindow o1
‘ > IfcOpeningElement {531 ‘ > Pmpe(tysemeﬁnmnm;;
— BadGeome! o3
E’.E» QuantitySetD efinition {2 ; @

Fig 1. MyranIFC_ Myran_IFC_Analysis.fmw FME workspace for performing analysis related to
geometry validation and volume




FME 2019.2 — Windows 10 Home

Proprietary

Extract/Transform/Load
3 - Expert user (knows very well the technical details and tricks)

Make

How long does it take, approximately, to:

a simple edit 1-5 minutes

FME Data Inspector does not have any edit functionality, so the edit was made in an FME Workspace
that reads the whole IFC file, makes a change and then writes it back out. An AttributeCreator and
GeometryPropertySetter are used to define new values for the IfcBuilding Address properties and then
set them on the IfcBuilding element.

'Reader Feature Types 3 ¥ Writer Feature Types. 83
_> IfcBeam VI,‘) n P I_ﬁ:Beam & ‘
>lfGuldng 0 n b [5) {GeomeryPropertysetier 1))
_ b Output = (Ps= — 1 —{~1fBulding '{:(@
: o — e — Fows T
b <Repciads = B Name
) A 3 (> If Z‘J‘:. DateTimeConverter 5] B} Description
b Output. > . B CjeaType
@& » e ) (e ”
- »
‘ >IfcCovering > s () IkCovering 1. ' / ' o
»
> Trecranwal & 2 (5 Tcurtanwal @ (AtibueGeator ) :
»
P Y ~f o
. » IfcDoor R 62 > IfeDoor £ ' b BuidingAddress.InternalLocation
»} BuikingAddress. AddressLines
E f & 3 If {5 i . Postal
= - — AttributeCreator [AttributeCreator] ” E’,H“g‘ddw ==
Attrbutes To Greate: bt BuikingAddress Town
2 New: Attrbute Attribute Vabe B BuikiingAddress.Region
i pose GeoBIM benchmark testing - FME 2dt - e
7 2O 53?(@ i Addresst 5,751 31 Falun, Sweden Bt BuikingAddress. Gountry
_ BuidingAddress. Town Faun :
» Ifcvember 238 :{» IfctMember »‘},t‘ BuidingAddress Regon Dalama M
= - BuildingAddress. PostalCode IM58+49 Falun, Sweden »
|> IfcOpeni L 172 b IfEOy :.!@ i t Sweden »
Name Myran o
» IfcAlate 6 » IfcPlate &4 % [LongName Myrn fixed 'Y
P Description 1RC architectural buiding test dataset =t
@ »lfchroject G0 1 ) ThPropct 4 ‘ modfed by FME 2015.3 on @Value(_timestamp)
= ~ ht tps:// bilprovning. se/Boka-besiktning
@rmm o 5 SCEETrI )
‘ » tfcRoof & 3 +{ IRRoof '
@B : ST

Fig 2. Myran_IFCtolFC_editBuilding.fmw FME workspace to edit IFC Building Address,Name,
LongName and Description. See also the log file.

FME Data Inspector does not have any edit functionality, so the edit was made in an FME Workspace
that reads the whole IFC file, makes a change and then writes it back out. An AttributeCreator and
GeometryPropertySetter are used to define new values for the IfcBuilding Address properties and then
set them on the IfcBuilding element.

Note that the time it takes to make the edit depends on how many edits are made. Once an edit
workflow / workspace is developed, then modifying a single value and regenerating the ifc dataset can
be done in less than a minute. Also, workflows can be defined that automate the update of features,
perhaps from a status value retrieved from a real time online source, so it is possible to configure
workflows that take 0 seconds of user time.

Link to the Myran_IFCtolFC.fmw




FME 2019.2 — Windows 10 Home

Proprietary

Extract/Transform/Load

3 - Expert user (knows very well the technical details and tricks)

35 FME Data Inspector - 2019.2 - O X |
Wl File View Camera Tools Window Help
[ e e & 3 =3
H 1
EEOD B @ C mL46eHE B B @& 6 6 o x Y 7.
Open Add Close GSaveAs SaveSelected Refresh Stop 2D | 3D Table Sideshow Measure  Orbit | Select Pan ZoomIn ZoomOut = Zoom Selected ZoomExtents =~ SelectNo Geometry Filter Mark
Display Control g X Viewl X View2 X View3 X View4 X Feature Information g X
v M0 View4(2124) Property Value
v [ B Myran_fme_buildingEdits ... ( 2124) v Attributes (34)
FH ifcBeam (71) areaunit (encoded: UTF-8)  square_metre
B IfcBuilding (1) BuildingAddress AddressLin... Enter address here
H;] IfcBuildingElemen... (984) BuildingAddress.Count... Sweden
eBuildingS S BuildingAddress.PostalCo...  JM58+49 Falun, Sweden
B HcBuildingStorey (2) BuildingAddress.Regi... Dalarna
FH tfeColumn (78) BuildingAddress.To... Falun
FH tfcCovering (49) BuildingAddress.UserDefine... GeoBIM benchmark testing - FME edit
2 B IfcCurtainWall (22 CompositionType (encode... ELEMENT
(22)

IFC architectural building test dataset
meodified by FME 2019.2 on
2019-11-18T16:42:20.3045481...
ampere

volt

fme_aggregate

fme_collection

FH ifcDoor (77)

FH tfcFlowSegment (3)

FH ifcFlowTerminal (24)
FH ifcFurnishingElem... (37)
FH tfeMember (238)

B IfcOpeningElement (172)

Description (encoded: UTF-8)

electriccurrentunit (encode...
electricvoltageunit (encode...
fme_geometry (string)
fme_type (string)

forceunit (encoded: UTF-8)  newton
EH HePlate (69) frequencyunit (encode... hertz
BB ifcProject (1) Globalld (encoded: UTF-8)  3s4K7TBIXAmRSbgFrQJUR
FH ifeRailing (13) ifc_instance_name (64.... 8346

ifc_parent_id (encoded: UTF-8) 1DGwFa8Z17QBmPE_Rf9B2I
ifc_parent_unique_... 1DGwFa8Z17QBmPE_Rf9B2I_8343
ifc_type (string) ifc_collection

ifc_unique_id (encode... 354KTTBIXAmRSbgFrQJUR 8346
illuminanceunit (encode...  lux

B HfcRoof (3)
FH ifesite (1)

FH ifeslab (17)
F tfcStair (3)

v Geometry Traits (13)
BuildingAddress.Address..
BuildingAddress.Count...
BuildingAddress.PostalC...
BuildingAddress.Regi...
BuildingAddress.To...
Buil UserDef.

Enter address here

Sweden

JM58+49 Falun, Sweden

Dalarna

Falun

GeoBIM testing - FME edit | v

9/

>

FH ifeStairFlight (4) lengthunit (encoded: UTF-8)  metre =

FH tfewall (13) LongName (encoded: UTF-8)  Myran fixed

EE IfcWallStandardCase ( 186) luminousfluxunit (encode...  lumen

B tfeWindow (38) luminousintensityu... candela

ﬁ PropertySetDefinit...(17) massunit (encoded: UTF-8) gram

- Name (encoded: UTF-8) Myran
planeangleunit (encode... degree
powerunit (encoded: UTF-8)  watt
pressureunit (encoded: UTF-8) pascal
thermodynamictemperature... degree_celsius
timeunit (encoded: UTF-8) second
volumeunit (encoded: UTF-8) cubic_metre
v 49 IFMEAggregate (0 Parts)

Name (encoded: UTF-8) IfcBuilding

X

IFC_COORDSYS_0

Features Selected: 1] of 1 ¢ &
| METER

TITTTIT

Fig 3. Output IFC showing edits made to IfcBuilding Name, Description and Address properties.

L 5 |2.1) Are georeferencing tools available
<2 2 lin the standard version of the software or
2 o o ; . They are available in the standard version of the software
S % are specific extensions or plugins
O ¢ [required?
At what level is the CRS defined? A project CRS is defined
3.2) Can you 9IVE | At the moment FME only has partial automatic CRS support for IFC. FME reads the ReflLat,
a short definition ) -
. RefLong and uses these to define the origin of the dataset. However, FME on the whole
v |about the object h ) :
o as coordinate system support for a full range of datums and coordinate systems. So FME
CRS and/or the ; .
o can be used to georeference a dataset from a local coordinate system and transform it to a

project CRS are

defined and what
are their specific
features?

projected or global coordinate system. Once georeferenced, the dataset can be written to
any format that has full CRS support and the georeferencing will be automatically retained
and written (for example when writing to CityGML, GML, Geopackage etc).




FME 2019.2 — Windows 10 Home

Proprietary
Extract/Transform/Load

3 - Expert user (knows very well the technical details and tricks)

See “1 - Georeferencing_MyranlFC_Observations_Forms_1_3.docx”
B — e
v 2 B Myran fixed [IFC] (2597)
3.3) Attach
screenshots
.E Po’:mySeth) inition ( 19)
e
A.."f““‘ff??ff“x — e . = P Ty e e
F|g 4. FME Data Inspector show dataset full extents -no georeferencmg
Task2 Georeferencing MyranlFC Observations Forms 1-3.docx contains some additional
screen shots related to georeferencing. A complete doc for Task 2 observations will also be
submitted via DropBox in a doc called: 'Task2 Georeferencing MyranlFC Observations
AllForms.docx'
3.4) short Coordinate System support references:
comments to the |https://docs.safe.com/fme/html/FME_Desktop Documentation/FME_Coordinate_Systems/Ho
previous me_cs.htm
question https://docs.safe.com/fme/html/FME_Desktop Documentation/FME_Coordinate Systems/Co
ordSys/coord_sys_about.htm
https://docs.safe.com/fme/htmlI/FME_Desktop Documentation/FME_Coordinate Systems/W
orkbench/How FME _Identifies_Coordinate Systems.htm
https://docs.safe.com/fme/html/FME_Desktop Documentation/FME_Coordinate Systems/Co
ordSys/Included_Grid_Shift Files.htm
Available types of e geographical CRS
georeferenced CRS: e projected CRS
4.2) Can you list |coordsys.db contained in the root FME installation folder contains a list of all predefined,
the supported  |supported CRS’s. In FME 2019.2 this list is 8871 entries long. FME also supports custom or
geographical user defined coordinate systems, user defined datums, horizontal and vertical datums and
and/or projected |grid shifts. FME supports a range of CRS libraries including CSMAP, ESRI,
CRS? GtransReprojector, GridinQuestReprojector to name a few.




FME 2019.2 — Windows 10 Home
Proprietary

Extract/Transform/Load
3 - Expert user (knows very well the technical details and tricks)

4.3) Attach
screenshots

# Coordinate System Gallery

Name Description Group Datum Ellipsoid Projecti..,
SPAIN-UTM Spain; UTM Zone 30 (cent. merid 3d W), Europe 1950... UTMN ERP50-W  INTNL ™
SW-0GONV RT90 0 gon 0:-15 [EPSG #3022] EUROPE RT90-3-7P  BESSEL ™
SW-25GONO RT90 2.5 gon O 0:-15 [EPSG #3023] EUROPE RT90-3-7P  BESSEL ™
SW-25GONV RT90 2.5 gon V 0:-15 [EPSG #3021] EUROPE RT90-3-7P  BESSEL ™
SW-5GONO RT90 5 gon O 0:-15 [EPSG #3024] EUROPE RT90-3-7P  BESSEL ™
SW-5GONV RT90 5 gon V 0:-15 [EPSG #3020] EUROPE RT90-3-7P  BESSEL ™
SW-75GONV RT90 7.5 gon V 0:-15 [EPSG #3019] EUROPE RT90-3-7P  BESSEL ™
SW-NAT90 National synonym for SW-25GONV [EPSG #3021] EUROPE RT90-3-7P  BESSEL ™
SWEREF-99-12-00 SWEREF 99 12 00 [EPSG #3007] EUROPE SWEREFS9 GRS1980 TM
SWEREF-99-13-30 SWEREF 99 13 30 [EPSG #3008] EUROPE SWEREF99 GRS1980 M
SWEREF-99-14-15 SWEREF 99 14 15 [EPSG #3012] EUROPE SWEREF99 GRS1980 TM
SWEREF-99-15-00 SWEREF 99 15 00 [EPSG #3009] EUROPE SWEREFS9 GRS1980 TM
SWEREF-99-15-45 SWEREF 99 15 45 [EPSG #3013] EUROPE SWEREF99 GRS1980 M
SWEREF-99-16-30 SWEREF 99 16 30 [EPSG #3010] EUROPE SWEREF99 GRS1980 M
SWEREF-99-17-15 SWEREF 99 17 15 [EPSG #3014] EUROPE SWEREF99 GRS1980 TM
SWEREF-99-18-00 SWEREF 99 18 00 [EPSG #3011] EUROPE SWEREFS9 GRS1980 TM
SWEREF-99-18-45 SWEREF 99 18 45 [EPSG #3015] EUROPE SWEREF99 GRS1980 TM
SWEREF-99-20-15 SWEREF 99 20 15 [EPSG #3016] EUROPE SWEREFS9 GRS1980 M
SWEREF-99-21-45 SWEREF 99 21 45 [EPSG #3017] EUROPE SWEREF99 GRS1980 TM
SWEREF-99-23-15 SWEREF 99 23 15 [EPSG #3018] EUROPE SWEREFS9 GRS1980 TM
SWEREF-99-TM SWEREF 99 TM [EPSG #3006] EUROPE SWEREF99 GRS1980 TM
SWEREFS9.5T74 ST74 [EPSG #3152] EUROPE SWEREF99 GRS1980 M
SYR-PAT Patya System, 36 deg East to 39 deg East, Europe 1950... EUROPE ERP50-IQ  INTNL ™
SYR-SEST Sestya System, East of 39 deg East, Europe 1950 datum  EUROPE ERP50-1Q  INTNL ™

Show Coordinate Systems:

| Properties...

Where | Any Column v | contains leuro

Fig 5. Some supported Swedish coordinate systems.

Height reference systems

5.1) What types of
height reference
systems are
available?

FME supports height measurements in 5 possible different ways and can convert between
them: « Leave unchanged * Relative to ellipsoid or geocentric * Ellipsoid height to
orthometric height « Conversion between vertical datums « Use of Offsetter, Affine and
AffineWarper transformers to specify a implement a specific height transformation.

5.2) Can you list the
supported height
reference systems?

FME supports the following vertical grid formats:

* Geoid96 (GEO)

* Geoid99 (bin)

* OSGM91 (txt)

* Byn (byn)

* Egm96 (grd)

See:

https://docs.safe.com/fme/htmlI/FME_Desktop Documentation/EME_Coordinate_Systems
[CoordSys/vertical_grids.htm

Additional vertical grid shifts can be added.




FME 2019.2 — Windows 10 Home
Proprietary

Extract/Transform/Load
3 - Expert user (knows very well the technical details and tricks)

Heights in FME Coordinate Systems:
https://docs.safe.com/fme/html/FME_Desktop Documentation/FME_Coordinate Systems
/CoordSys/coord sys heights.htm

# CsmapReprojector Parameters X

Transformer

— Transformer Name: iCsmapReprojector I N

Coordinate Systems

Source Coordinate System: IEDSOUTMZB v | v
53) AttaCh — Destination Coordinate System: [EPSG:3013 VI o H
screenshots
Transformation: |<Auto> vl v
Vertical
- Vertical Handling: |Ignore heights and leave them unchanged v||v =
_ g O ————— -
S20I0 REIght Grids | Heights are relative to the ellipsoid(s) or geocentric -
-1 Geocentric or ellipsoid height -> Orthometric height
Orthometric height -> Geocentric or ellipsoid height
Raster Parameters NAD27 heights in NGVD29; NAD83 heights in NAVD88
b Help {Ci Presets ¥ | OK I Cancel
" — 7 —_ ; 7T » .
Fig 6. CSMapReprojector transformer settings showing FME vertical handling options
5.4) short I'm uploading the current version of 'Task2 Georeferencing MyranlFC Observations.docx'

comments to the
previous question

as | go, so there will be overlap between items in this doc and previous uploads. The
master doc will be uploaded to Dropbox\Task2

6.1) As part of the georeferencing process, does the software allow the user to

_§ rotate the model in order to set the correct orientation towards cartographic North? Yes
g 6.1.1) What is |For FME, for many formats, the CRS and georefencing are read automatically. In the case of
.2 Ithe workflow [IFC, where CRS support is only partial, typically users can use a sequence of Scale, Offset,
9 Ineeded to Rotator and CoordinateSystemSetter transformers within an FME workspace to orient a
3 |correctly dataset correctly on the earth’s surface and tag it with the correct CRS.
§ perform the In this case, it appears that FME automatically reads the orientation of the Myran.ifc dataset
operation? correctly so there is no need for a rotation.
7.1) As part of the georeferencing process, does the software allow the user to Y
) ' : es
move the model to the correct 'world' coordinates?
For FME, for many formats, the CRS and georefencing are read automatically. In the case of
_g 7.1.1) What IFC, where CRS support is only partial, typically users can use a sequence of Scale, Offset,
© is‘ tHe Rotator and CoordinateSystemSetter transformers within an FME workspace to orient a dataset
3 correctly on the earth’s surface and tag it with the correct CRS. In this case, it appears that FME
— |workflow ! . . ; ,
S |heeded to ra(;g)t:gz;tlcally reads the orientation of the Myran.ifc dataset correctly so there is no need for a
o .
= co:;ectlyth For this Myran.ifc dataset, a Scaler transformer is used to change the scale from mm to meters
gge:)artri]:m?e by multiplying coordinate values by 0.001. Then the offset values are applied with an Offsetter

as follows: E: 145312.8320 m N: 6721748.645 m H: 340.5 m. Finally, the destination CRS is set
to EPSG:3013 with a CoordinateSystemSetter.




FME 2019.2 — Windows 10 Home

Proprietary

Extract/Transform/Load

3 - Expert user (knows very well the technical details and tricks)

Georeferencing: Orientation

See “4 - Georeferencing_MyranlFC_Observations.docx” in OSF

We used the georeferencing information available for Myran IFC on the GeoBIM website:
https://3d.bk.tudelft.nl/projects/geobim-benchmark/ifcmyran.html#georeferencing-details

Brunkebergstorg

3

x oy x
Objectiype  Lomgptame

srtmersrony X

bty X ke X fomt X S X
Name Tipe  Beflatiude  Reflongiude  Beftievston  LumdTietumber

Coordinate reference system: EPSG::3013 SWEREF 99 15 45, RH2000
Coordinates of the reference point (blue in Figure 1):

E: 145312.8320 m N: 6721748.645 m H: 340.5 m

Rotation to the true North of the reference direction (blue in Figure 2): 48°.
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Fig 8. Myran_ViewlFC.fmw FME Workspace used to geolocate model using scale, offset and coordinate
system settings in the Scaler, Offsetter and CoordinateSystemSetter transformers. See also the log file.

&

CommonLocalReprojector [CommonLocalReprojector]
Transformer:

Group By Mode: Process At End (Blocking)
Parameters:

Projection Type: Equidistant (AZMED)

Vertical Handling: Ignore heights and leave them unchanged

)

-{ CommonLocalReprojector{ ;)

{ AttributeSplitter 5%

{ CoordinateSystemsetter
P> Output

P Output

Pouput

Fig 8a — Georeference IFC

AttributeCreator_6 [AttributeCreator]
Attributes To Create:

New Attribute Attribute Value
RefLongitude | @Value(_list{3})
Reflatitude  @Value(_list{4})
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# FME Data Inspector - 20192 - o x
file View Comera Tools Window Help

OB0O B @
~ Open

24 Cose Sevehs Seveseectsd Refesh Sip Badground
(Dispavcootrol & % Feature Information 5 x
v @M view1 (1) Property Value &
v [ B inspector [FFS) (1) Feature Type HcSie |
B Hesite (1) System £RSGaN
v (3B STAMEN: terrain [STAMEN] Dimension 30
2| Number of Vertices u7S1
Min Extents
Max Extents
Vv Attributes (35)
‘areaunit (encoded: UTF-8)
CompositionType (encoded: UTF-8) ELEMENT
iccurrentunit( UTF-§) ampere
i it (encoded: UTF-8) voit
fme feature_type IcSite
fme_geometry (string) fme_sggregate
fme_type (stri fme_collection
forceunit (encoded: UTF-8) newton
frequencyunit (encoded: UTF-8) hetz
Globalld (encoded: UTF-8) 1DGwF28Z17QBmPE_Rf9B2I
ifc_instance_name (64 bt unsigned integes) se8612
fe_parent
ifc_parent_unique i 105
ifc_type (string) ifc_collection
ife_unique € R9821 508612
illuminanceunit (encoded: UTF-&) Tux
lengthunt (encoded: UTF-§) metre
fuminousfluxunit (encoded: UTF-8) tumen
luminousintensityunit (encoded: UTF-) candels
‘massunt (encoded: UTF-8) gam
mult_reader_fullid (32 bit integer) ]
mult reader_id (32 bitinteger) [
multi_reader_ i IFC1

Table View & x
[ mspecto () - tfesne ~]
Globalld Name Description  ObjectType  LongName. CompositionType  Reflatitude  Reflongitude  Refflevation  LandTitleNumber SiteAddressInternallocation

a | [any cokmn vl 1selected | 1r0ms)
Log  Table View

X 1450024604 Y: 67216990.1438 |EPSG:3013 | METER|

F_ig 9. Georeferencing using Scale and Offset values anda)ordinateSystemSetter (Myran_ViewlFC.fmw
FME Workspace).
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Fig.10 - Myran georeferenced — building slab
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Move

7.3) Can all the supported coordinate reference systems and projections (cited in

the answer to question 3) be used while performing the 'move' operation? No

The method above should work when moving between one projected coordinate
system and another. To convert between geographic and projected it would be best
to make use of a reprojection library as part of the workflow given that the transforms
are typically more complex. However, in some cases an Affine transformation may be
sufficient if the affine transformation coefficients are known, or a series of
transformation vectors for known control points can be applied using an
AffineWarper.

7.3.1) Which ones can
be used for this task?

After georeferencing,
how long does it take

Zoom into the model to see more detail |it's almost immediate

Pan the model it's almost immediate

Rotate the model it's almost immediate

atalv tn-

Query an object it's almost immediate

Inspect the objects linked to the queried

one through a relationship less than a minute

annravyi

Make a simple analysis less than a minute

Make a simple edit 1-5 minutes

Settings

9.1) Are any pre-processing steps or configuration/setting changes needed in the

software to enable a correct and consistent export of the georeferenced file? Yes

FME uses the IfcSite RefLatitude and RefLongitude to geolocate the model. In the original
source Myran_fixed.ifc dataset provided, these values seem to be not very accurate and

9.1.1) Can you |places the model somewhere near Stockholm (RefLatitude=59.33199999972223,

add a short RefLongitude=18.06499999972222). To preserve the dataset geolocation so that FME can
description of [read it back in at the correct location, new values need to be derived for RefLongitude and

the steps RefLongitude. Once the dataset is correctly placed using the georefencing parameters above,
involved in the |a CommonLocalReprojector is used to temporarily move the dataset to a local coordinate

pre- system. FME automatically names this local CRS with the long, lat of the centroid of the
processing? |dataset. String parsing was then used to extract these values from the local CRS name. These
values are then used to set correct values for RefLatitude and RefLongitude before the original
geometry is restored and the updated IFC dataset is written.

Export

10) How long does it take for the
georeferenced model to be exported to |less than a minute
IFC?

Exporting Georeferenced Model to IFC

For FME, for many formats, the CRS and georefencing are read automatically. In the case of IFC, where CRS
support is only partial, typically users can use a sequence of Scale, Offset, Rotator and
CoordinateSystemSetter transformers within an FME workspace to orient a dataset correctly on the earth’s
surface and tag it with the correct CRS.

For this Myran.ifc dataset, a Scaler transformer is used to change the scale from mm to meters by multiplying
coordinate values by 0.001. Then the offset values are applied with an Offsetter as follows: E: 145312.8320 m
N: 6721748.645 m H: 340.5 m. Finally, the destination CRS is set to EPSG:3013 with a
CoordinateSystemSetter.

The method above should work when moving between one projected coordinate system and another. To
convert between geographic and projected it would be best to make use of a reprojection library as part of the
workflow given that the transforms are typically more complex. However, in some cases an Affine
transformation may be sufficient if the affine transformation coefficients are known, or a series of
transformation vectors for known control points can be applied using an AffineWarper.

Because FME uses RefLongitude and RefLongitude to geolocate IFC upon read, it's important to update these
values to accurately represent the dataset’s location on the earth’s surface.
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FME uses the IfcSite ReflLatitude and RefLongitude to geolocate the model.
Myran_fixed.ifc dataset provided, these values seem to be not very accurate and places the model somewhere
near Stockholm (ReflLatitude=59.33199999972223, RefLongitude=18.06499999972222). To preserve the
dataset geolocation so that FME can read it back in at the correct location, new values need to be derived for
RefLongitude and RefLongitude. Once the dataset is correctly placed using the georefencing parameters
above, a CommonLocalReprojector is used to temporarily move the dataset to a local coordinate system. FME
automatically names this local CRS with the long, lat of the centroid of the dataset. String parsing was then
used to extract these values from the local CRS name. These values are then used to set correct values for
ReflLatitude and RefLongitude before the original geometry is restored and the updated IFC dataset is written.

In the original source

v Set IfcSite CRS and Recd asate Reflongitude and Refl atitude

RefElevation |0

Scaler [Scaler]
Scale Factors:

&
——f{Gmmerf_xtm 8 | o [CommontL
» Quipt *— Transfomer: —{attributesplitter {§} FeaueMerger 3) —{AttributeCopier {)}]
b <Rejected> 5 Parfn’?eutir?MDdE: Process At End (Blocking) == T ) (b oups <
Projection Type: Equidstant (AZMED) / { Supplie-
| Handli h h E_
: == Y5 Vertical Hand-ng Ignore heights and leave them { 5 @J b Marged
~ = (> UnmergedRequestor [€ {Geomerwmpetysaa{é‘}
(ope T (> UsedSupplir > = > (I JC)
ibuteCreator_6 [/ reator] S (7 Untouched .
Attrbutes To Create: ] “— > <Rejeced “—
New Attrbute |Attrbute Vabie U" o e

Reflongtude |@Vabe(_ist{3})
Reflattude |@Vabe(_list{4})

Fig 10. Recalculate RefLatitude and RefLongitude using CommonLocalReprojector and overwrite source
incorrect values in order to correctly to geolocate the model for EPSG:3013 for writing to IFC.
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Fig 11. MyranlFC_georeference.fmw - complete georeferencing model which applies scale, offsets, sets the
CRS name and recalculates RefLatitude and RefLongitude model before writing to IFC.
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3 FME Data Inspector - 2019.2 - o X
Ul File View Cemera Tools Window Help
== =k e T | % |G B
GEQO B @ oLy 2 RO e o o @ x Y 7 Blsrave teran
Open Add Close SaveAs SaveSelected Refresh Stop | 2D 30 Table Sideshow Measwe Orbit Select Pan ZoomIn ZoomOut ZoomSelected ZoomExtents —SelectNoGeometry Fiter Mark —Background
Display Control B X Vewi X Feature Information 8 x
i v 0 View1(2107) Property Value
v [ B Tesk_MyranExport_georeferenced_epsg3013_fme [IFC] (2107) Feature Type IfcSite
M HH ffcBeam (71) Coordinate System EPSG:3013
Dimension 3D
R tfcBuilding (1) §
FH tcBuildingElementProxy (84) NmberoRVerices 130550
eBuildines S Min Extents 145335152498, 672176218297, 339.3
i £ B feBuildingStorey (3) Max Extents 145432322595, 6721844.903673, 340.7
FH ffeColumn (78) v Attributes (30)
FH IfcCovering (49) areaunit (encoded: UTF-8) square_metre
BB ficCurtainWall (22) CompositionType (encoded: UTF-8)  ELEMENT
&1 tfeDoor (12) electriccurrentunit (encoded: UTF-8)  ampere
B ifcFlowsegment (3) electricvoltageunit (encoded: UTF-8)  volt
: fme_geometry (string) fme_aggregate
EH tcFlowTerminal (24) fme_type (string) fme_collection
[ HH cFurnishingElement (37) forceunit (encoded: UTF-8) newton
FH tfcMember (238) frequencyunit (encoded: UTF-8) hertz
[ WcOpeningElement (172) Globalld (encoded: UTF-8) 1DGWFa8Z17QBmPE_Rf9B2!
T ifc_instance_name (64 bit unsign... 8343
FH ifcplate (69) 9!
2B Hebroject (1) ifc_parent_id (encoded: UTF-8) 3s4KTTBIXAMRSbgFrIIQ
- ifc_parent_unique_id (encode... 354KTTBIXAMRSbgFrQIIQ_45
HH tfeRailing (13) ifc_type (string) ifc_collection
[ ffcRoof (3) ifc_unique_id (encoded: UTF-8) 1DGwFa8Z17QBmPE_Rf9B21_8343
& H tesite (1) illuminanceunit (encoded: UTF-8)  lux
FH IfeSlab (17) lengthunit (encoded: UTF-8) metre
B festair (2) luminousfluxunit (encoded: UTF-8)  lumen
° luminousintensityunit (encode...  candela
o
) "‘““’”'f‘““ massunit (encoded: UTF-8) gram
FAHH ffewall (13) [U Name (encoded: UTF-8) Surface:3759715
FH IfeWallStandardCase (126) an ObjectType (encoded: UTF-8)
HH IfeWindow (38) planeangleunit (encoded: UTF-6)  degree
v 2B STAMEN: terrin [STAMEN] powerunit (encoded: UTF-8) watt
Y terain pressureunit (encoded: UTF-8) pascal
. (64 bit real) o
{RefLatitude (64 bit real) 60.60787405194444
RefLongitude (64 bit real) 15.66572037138889
thermodynamictemperatureu... degree_celsius
timeunit (encoded: UTF-8) second
volumeunit (encoded: UTF-) cubic_metre
v 49 IFMEAggregate (9 Parts)
Name (encoded: UTF-8) IfcSite
v Geometry Traits (9)
CompositionType (encode... ELEMENT
Globalld (encoded: UTF-8) 1DGWFa8Z17QBmPE_Rf9B2!
ifc_instance_name (64 .. 8343
ifc uniaue id (encoded: UTF-8)  1DGwFa8Z17QBmPE Rf9B21 8343 v
< >
Y - J . - Features Selected: [1 of 1 ¢ 1
X: 1456237791 V: 6721726.8866 |EPSG:3013 | METER

Fig 12. Viewing Task2_ MyranExport georeferenced epsg3013_fme.ifc, the georeferenced output from
MyranlFC_georeference.fmw. See also the log file. This is the view from FME Data Inspector without any
preprocessing workspace. The only requirement is the user needs to set the CRS to EPSG:3013 on the IFC
reader. Note data source = IFC (not FFS as is the case for preprocessed) and CRS = EPSG:3013 (not _FMEOQO
or IFC_COORDSYS_1 as is the case for unknown CRS).

=== END OF Myran.ifc Task 2 ===

(other datasets not evaluated with FME)

Would you like to share any other comments or observations?

In general, IFC2X3 does not have full CRS support, so that is the main reason the FME IFC reader / writer
does not have full CRS support. However, using the approach and conventions above, it is possible to create
workflows that transform IFC datasets to be georeferenced using RefLatitude and RefLongitude so that all that
is needed is for the user to know the CRS name and then they are able to read the IFC dataset as
georeferenced and display it as such or convert directly to other formats which have full CRS support such as
CityGML.

We anticipate that since IFC v4 has inherently better potential to support for CRS, we should be able to
improve our CRS support soon. However, we still need to review what conventions are used across the BIM
industry to ensure that whatever approach we take for IFC4 is as widely useful as possible.

For more info see: https://thinkmoult.com/ifc-coordinate-reference-systems-and-revit.html
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eveBIM 2.10.0.300

CSTB

o |Software Name eveBIM develooer https://logiciels.cstb.fr/contact/?dmd=telechargement
S |[version] [2.10.0.300] P &log=eveBIM%20derni%C3%A8re%20version&th=bi
% m-et-maquette-numerique
> |Proprietary or open source software? Kind of software

proprietary 3D viewer

Operating . .

_ [Modeland systemand  |CPU GPU Memory (Raw) 12rd drive - Hard drive free
2 y version pacity P
Q.
E |DELL Windows 7 [Intel Core i7- | NVID!A
O |precision 7510 |Professionnel |6820HQ M2000M 4Go 16 1000 347

2018 64 bit 2.70GHz GDDR5

Zoom into the model to see more detail

it's almost immediate

Pan the model

it's almost immediate

y |Rotate the model

it's almost immediate

Query an object

it's almost immediate

Inspect the objects linked to the queried one
through a relationship

it's almost immediate

Make a simple analysis

it's almost immediate

Please, explain what analysis was made

export all properties of the elements to en excel sheet

How long does it take,
approximately, to

Make a simple edit

less than a minute

Please, explain what edit was made

Add properties to an element (add Description to an IfcStair)

2.1) Are georeferencing tools available in the standard
version of the software or are specific extensions or

They are available in the standard version of the

k%) : ) software
S plugins required?
:q:, lots of possibilities for the georeferencing:
5 |2.2) short comments |1) use by default the IFC local placement
8 to the previous 2) Multi scale using the - site georeferencing - and the true north - and the
question (optional) |ifclocalplacement - and the site elevation
3) personalized
At what level is the CRS defined? |A project CRS is defined
3.2) Can you give a short definition about the object CRS and/or EPSG 2154
the project CRS are defined and what are their specific features?
Géoréférencement | ﬂlér ts
Systéme de coordonnées par défaut : [ EPSG:2154 ]
Méthode de géoréférencement IFC :
Visualisation IFC Q) Multi-échelles Personnalisé
Paramétres multi-échelles : ran
: Ut?lise :e géogédfér:m;nlt du site J L
wn Ut!l!se e nord du projef ! )
% : 3{:::: {Iealp;iltaucdeem;l?tSiI&c.al du site comme translation st

3.3) Attach screenshots

C'es

%

OK

l [ Annuler

| oo |
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3.4) short comments to the previous question (optional) ‘Possibility to change the default CRS
What type of georeferenced CRS e geographical CRS
) ! !
¢ |are available? e projected CRS
2 EPSG
T |4.2) Can you list the supported WKT
8 |geographical and/or projected PROJ4
) ?
CRS? Aliases
5.1) What types of height reference systems are available? vertical Datum
QE) Geodetic
§ 5.2) Can you list the supported EGM84 geoid
g height reference systems? EGMO96 geoid
Q EGM2008 geoid
g ®  Geodetic - the default; osgEarth uses
Hq_) the Horizontal datum ellipsoid as a
~ reference
% 5.3) Attach screenshots * EGMB84 geoid
© ¢ EGMY6 geoid - commonly
I called MSL; used in DTED and KML
+  EGM2008 geoid |
6.1) As part of the georeferencing process, does the software allow the user to rotate the Yes
model in order to set the correct orientation towards cartographic North?
6.1.1) What is the workflow needed to Affichage > Georeferencement > Personnalisé > select to "Nord
correctly perform the operation? du projet" YES or NO
Géoréférencement = & XS
Systéme de coordonnées par défaut : [ EPSG:2154 l
Méthode de géoréférencement IFC :
c Visualisation IFC Multi-échelles Q) Personnalisé
o Modéle Géoref. du site Nord projet Placement site Altitude site i
S IFCgeometries Non Non Utilisé comme t...  Oui SG:2| =
[
% IFCgeometries_L.. Non Non Utilisé comme t... Oui G:2
o |6.1 2) Attach screenshots Myran_fixed Non Non Utilisé comme t...  Oui 2
-8 < 1 »
E Valeurs par défaut
Utiliser le géoréférencement du site : Oui Q) Non
Utiliser le Nord du projet : Oui Q) Non
Utiliser le placement du site : Utilisé comme translation locale 'l
Utiliser I'altitude du site : Q) Oui Non
I Appliquer valeurs par défaut ]
[ OK ] [ Annuler ] [ Appliquer ]
6.2) short comments to the choose yes or no to the appropriate line. Possible to select by project the
previous question (optional) orientation
7.1) As part of the georeferencing process, does the software allow the Y
o [ ' A es
3 £ |user to move the model to the correct 'world' coordinates?
o
§ € |7.1.1) What is the workflow needed |In the same area possible to select YES or NO for "Georef du site"
to correctly perform the operation?  |"placement du site" "altitude du site" "srs"
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Géoréférencement ﬂtéj
Systéme de coordonnées par défaut : EPSG:2154 J
Méthode de géoréférencement IFC :
Visualisation IFC Multi-échelles Q) Personnalisé
Modéle Géoref. du site Nord projet Placement site Altitude site Srs -
[[FCgeometries Non Non Utilisé comme t...  Oui EPSG:2154 L
IFCgeometries_L.. Non Non Utilisé comme t... Oui
71 2) Attach Screenshots Myran_fixed Non Non Utilisé comme t...  Oui
Savigliano Non Non Utilisé comme t...  Oui -
Valeurs par défaut
Utiliser le géoréférencement du site : Oui Q@) Non
Utiliser le Nord du projet : Oui Q@ Non
Utiliser le placement du site Utilisé comme translation locale -
Utiliser I'altitude du site : Q) Oui Non
[ Appliquer valeurs par défaut J
[ ok ][ annuer | [ appliquer |
7.2) short comments to the previous question same location to personnalize the georeferencing
7.3) Can all the supported coordinate reference systems and projections (cited in the Yes
answer to question 3) be used while performing the 'move' operation?
7.4) short comments to the . .
). ) X Possible to move the model in another srs
previous question (optional)
Zoom into the model to see more detalil it's almost immediate
5 & Pan the model it's almost immediate
g “+|Rotate the model it's almost immediate
X = X X X X
o % Query an object it's almost immediate
o= . . . . . . . .

g » g Inspect the objects linked to the queried one through a relationship it's almost immediate
o X X X . .
%.8 OMake a simple analysis it's almost immediate

s g
£ © : . . . .
< Make a simple edit it's almost immediate

9.1) Are any pre-processing steps or configuration/setting changes
needed in the software to enable a correct and consistent export of |No
the georeferenced file?

10) How long does it take for the georeferenced model to be

exported to IFC? it's almost immediate

Export | Settings
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ArcGIS Pro
o |Software Name ArcGIS Pro Software house ESRI
g Proprietary or open source Kind of software
%5 |software?
» proprietary GIS
Operating . .
Model and system and CPU GPU Memory (RAM) Hard erve Hard drive free
year : capacity space
o version
(0]
a ﬁ\jiﬁ:‘;ﬁ'}i‘;r g Intel (R) Core
S |TUFzago.  |Windows 10 (TH)i7-8700K |\ .o Geforce 465 GB + 3630(353 GB + 77.9
o Pro version CPU . 64 GB ;
PRO GTX 1660Ti GB GB
1809 @3.60GHz
GAMING) 3.60GHz
2018 ]
Zoom into the model to see more detail it's almost immediate

Pan the model

it's almost immediate

Rotate the model

it's almost immediate

] Query an object

it's almost immediate

one through a relationship

Inspect the objects linked to the queried

it's almost immediate

Make a simple analysis

it's almost immediate

How long does it take,
approximately, to

Please, explain what analysis was made

| used Layer 3D to Feature Class analysis which exports features
layers with 3D display properties to 3D lines or multipatch features.

Make a simple edit

it's almost immediate

Please, explain what edit was made

| used to edit the project using "Modify features" with tools as move,
rotate, etc..

2.1) Are georeferencing tools available in the standard version |They are available in the standard version of
of the software or are specific extensions or plugins required? |the software

Georef
tool

2.2) short comments to the
previous question (optional)

I have the georeference tool but ArcGis didn't allow me to use it on IFC file.

At what levels is the CRS defined?

e Each object has its own CRS
o A project CRS is defined

3.2) Can you give a short definition about the |Even if the project was upload with the correct CRS, ArcGIS pro
object CRS and/or the project CRS are did not positioned it in the right place. So all the coordinates,
defined and what are their specific features? |even if are shown for each feature, are not correct.

CRS

3.3) Attach screenshots
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What types of georeferenced
CRS are available?

e geographical CRS
e projected CRS

4.2) Can you list the supported
geographical and/or projected
CRS?

Geographical CRS: Africa, Antartica, Asia, Atlantic Ocean, Australia and New
Zealand, Caribbean, County Systems, Europe, Indian Ocean, North America,
Pacific Ocean, Solar system, South America, spheroid based, World

Projected CRS: ARC (equal Arc - second), Continental, County Systems,
Gauss Kruger, National Grids, Polar, State Plane, State Systems, Tribal,

4.3) Attach screenshots

UTM, World, World (Sphere - based).

5.2) Can you list the supported height reference systems?

oot [

5.1) What types of height reference systems are available? Vertical Coordinate System
Vertical CS including:
Africa
Asia

Australia and New Zealand
Ellipsoidal - based

Europe

Ireland an UK

North America

Oceans

Portugal

South America

World

Height reference system

5.3) Attach screenshots

E

SWEREF99 15 45
Coordinate Systems

cartographic North?

Model
orientation

6.1) As part of the georeferencing process, does the software allow the
user to rotate the model in order to set the correct orientation towards No

Model
move

7.1) As part of the georeferencing process, does the software allow the
user to move the model to the correct 'world' coordinates?

No




ArcGIS Pro — Windows 10 Pro
Proprietary

GIS

2 - Current user

7.3) Can all the supported coordinate reference systems and projections
(cited in the answer to question 3) be used while performing the 'move’
operation?

No

7.3.1) Which ones can be used for this task?

| couldn't georeferenceted the file.

After georef,

Zoom into the model to see the software does not allow this

more detail

Pan the model the software does not allow this
Rotate the model the software does not allow this
Query an object the software does not allow this
Inspect the objects linked to the

queried one through a the software does not allow this
relationship

Make a simple analysis the software does not allow this
Make a simple edit the software does not allow this

Settings

9.1) Are any pre-processing
steps or configuration/setting
changes needed in the software
to enable a correct and
consistent export of the
georeferenced file?

No

9.2) short comments to the
previous question (optional)

| couldn't georeferenceted the file. So, | couldn't export an IFC file.




IfcGeoRefChecker 0.3.2.2 — Windows 10 Enterprise
Open source

Georef IFC Extractor

4 - Developer of the tested software

IfcGeoRefChecker 0.3.2.2

Dresden, University of Applied

Q2 |Software Name [version] IfcGeoRefChecker developer |Sciences / https://github.com/dd-

© [0.3.2.2] :

.-E bim/IfcGeoRef/releases

& |Proprietary or open source software? Kind of software

open source Georef IFC Extractor

Operating . .

o |Model and year system and |CPU GPU Memory Hard qnve Hard drive

2 ) (RAM) capacity free space

3 version

£ , . Intel UHD

@] -

S |LENOVO T480s, 2018 |Windows 10, lIntel i5 Graphics |8 475 200
Enterprise  |8250U 620

Before georeferencing,
how long does it take,

Zoom into the model to see more detail

the software does not allow this

Pan the model

the software does not allow this

Rotate the model

the software does not allow this

Query an object

the software does not allow this

Inspect the objects linked to the queried one through a relationship  |the software does not allow this

Make a simple analysis

the software does not allow this

approximately, to:

Make a simple edit

the software does not allow this

2.1) Are georeferencing
tools available in the
standard version of the
software or are specific
extensions or plugins
required?

They are available in the standard version of the software

Tool reads existent Georef information out of the IFC file

w
o
ke]
I3
(]
]
)
3.3) Attach screenshots
see screenshot of protocol
® |At what level the CRS is * onlylocal CRS
% |defined? e geographical CRS

projected CRS




IfcGeoRefChecker 0.3.2.2 — Windows 10 Enterprise
Open source

Georef IFC Extractor

4 - Developer of the tested software

4.2) Can you list the

supported geographical geographical: WGS84 LatlLon / projected: user-defined

and/or projected CRS?

Hieght reference

5.1) What types of height reference systems are available?

system

user-defined

6.1) As part of the georeferencing process, does the software allow the user to rotate the
model in order to set the correct orientation towards cartographic North?

Yes

-Update GeoRef ...via browser map (the building contour will be calculated )

10) How long does it take for the georeferenced
model to be exported to IFC?

less than a minute

C
2 -save JSON with contour
g -load JSON with contour in the opened Building Locator
2 16.1.1) What is the -follow the steps
© |workflow needed to -use rotate functionality to rotate the building around the base point
3 |correctly perform the -save the updated JSON
§ operation? -switch back to Checker window
-open "Export Updates to IFC"
-select wished Export option
-export IFC
7.1) As part of the georeferencing process, does the software allow Yes
o the user to move the model to the correct 'world' coordinates?
3 ; \-same workflow
E Zje.:;t?g:'?t is the workflow needed to correctly perform the - or manual update for IFC attributes via
g P ) --Update GeoRef -> ...via manual setup
§ 7.3) Can all the supported coordinate reference systems and
projections (cited in the answer to question 3) be used while Yes
performing the 'move' operation?
@ 19.1) Are any pre-processing steps or
£ |configuration/setting changes needed in the Yes
‘g software to enable a correct and consistent export
¢ |of the georeferenced file?
§- 9.1.1) Can you add a short description of the choose the wished georef for the IFC file (regarding
W |steps involved in the pre-processing? LoGeoRef level, e.g. MapConversion, SitePlacement, ...)
)
g
i




FZKViewer V 5.1 — Windows 10 Pro
Proprietary

3D viewer

Level of tester expertise: 1 - Very beginner user (it is nearly the first time you use the software)

FZKViewer V 5.1

Karlsruhe Institute for Technology.

g Software Name [version] |FZKViewer [x64 V 5.1] |developer [Institute for Automation and Applied
-E' Informatics
& |Proprietary or open source software? Kind of software
proprietary 3D viewer
Operating . .
Model and system and CPU GPU Memory (RAM) Hard erve Hard drive free
. |year . capacity space
o version
3 Intel(R)
€ |HP ZBook . Core(TM) i7- |NVIDIA
8 . Windows 10
Studio G3, Pro 6700HQ Quadro 32 GB 218 GB 30,6 GB
2015 CPU@2.60GH |M1000M
z 2.59GHz

How long does it take,
approximately, to

Zoom into the model to see

. |more detail

less than a minute

Pan the model

less than a minute

Rotate the model

1-5 minutes

Query an object

less than a minute

Inspect the objects linked to
the queried one through a
relationship

it's almost immediate

Make a simple edit

the software does not allow this

2.1) Are georeferencing tools
available in the standard

4.3) Attach
screenshots

Open
parameters

n
g version of the software or are |They are available in the standard version of the software
o |specific extensions or plugins
5 required?
E, We have used Myran_fixed. It is necessary to choose a CRS when the model
Q0 is imported. By default shows “Local CRS — Local Cartesian Coordinate
g 2.2) short comments to the System” but we change it to “Unknown SRS” because the CRS EPSG:3013 is
8 previous question (optional) not available. The Local Placement position for the ifcProject is (0,0,0). To
measure the SW performance we consider only when it works. Frequently it is
not responding.
Kind of CRS managed projected CRS
Screenshoots:
. 0_Open_parameters_ SRS_1.JPG
4é20) ?:nh)i/gallll I,;t dt/r;er Slr“'gggtré %d 0_Open_parameters_ SRS_2.JPG
gCRSg? P pro) 0_Open_parameters_ SRS_3.JPG
’ 0_Open_parameters_ SRS_4.JPG
0_Open_parameters_ SRS_5.JPG
0 [ EpsG:26914 - NADB3 /UTMzone 14N INIIEPSG31370- Belge 1972 / Belgian Lambert 72 ~
o
o

ETRS89 / GK27FIN

ETRSE9 / GK28FIN

883 - ETRSE9 / GK29FIN

ETRSE9 / GK30FIN

5 - ETRSS9 / GK31FIN
RGF

| |psGi394s - RGF93 / CCas v




FZKViewer V 5.1 — Windows 10 Pro
Proprietary

3D viewer

Level of tester expertise: 1 - Very beginner user

(it is nearly the first time you use the software)

4.4) short comments to the , .
). ) ; It is not available the CRS EPSG::3013 SWEREF 99 15 45, RH2000.
previous question (optional)
[0
o
&
o aE) 5.1) What types of height
o -2 [reference systems are It is not possible to choose any ‘world’ height reference system.
£ %|available?
Ry
)
T
[
- .9
3 © [6.1) As part of the georeferencing process, does the software allow the user to rotate the model in No
§ S |order to set the correct orientation towards cartographic North?
5
7.1) As part of the georeferencing process, does the software allow the user to move the model to the Yes
correct 'world' coordinates?
We load the model changing the Spatial Reference System to “Unknown SRS”
7.1.1) What is the workflow (screenshot 2_Open_parameters.JPG). At the Browser toolbar we select the
needed to correctly perform ifcProject and choose the right mouse option “Transform element” (screenshot
the operation? 8 TransformElement.jpg). We enter the new coordinates at de dialog
(screenshot 9_TransformElement_parameters.jpg)
0>.> SRS Dialog n _ ‘
o . A FZKViewer x64 V 5.1 - [Myran_fixed.ifc]
= Model Boundingbox (Local CRS) & File View Display Query Model Transformations
— Min: ; AL IR AR ]
T in ’22320‘498047, 13537.970169 ‘ S A T o s
) Max: ; : 1 ———————————————
S [7.1.2)Attach | | 19490594800, 96258.673315 | - A ———
screenshots ifi S/® | ViewHemen
Unsupported SRS Identifiers Transform . @ o Z, :EII z‘
e 2 { elect element
| EPSGi3013 | elements ¥78 Zoomtocemen
Open z = IfcGroup [4] EXPRESS Data
parameters P (e S = ~ B Model (| Transform Element 13852855
‘Unknown SRS v % 7 8825 Compare Hement Irt build env:3852497
= B Basi Irt build env:3852500
@ , @Basi 'SOlateFlement It build env:3852508
Abbrechen ¥ ~ B Basi Remove Element irt build env:3852509
# ~ BBasi  Add Element ft build env:3352504 Y
@ Transformation Dialog X
Position
XValue: | 1453128320 m
Y Value: 6721748645 m
Z Value: 3405m
Transform elements - SEEnT
parameters Scale Value: | 1.0
Usage
[[JRelative Transformation
Abbly to Child Elements
Abbrechen
7.4) short comments to the We did not find any option to change the CRS while performing the 'move’
previous question (optional) operation.
p %8 |Zoom into the model to see more detail less than a minute
o) X
T |Pan the model less than a minute
(@] .
5 © |Rotate the model less than a minute
= = |Query an object less than a minute
o . - - - - - - -
hT |Inspect the objects linked to the queried one through a relationship it's almost immediate




FZKViewer V 5.1 — Windows 10 Pro
Proprietary

3D viewer
Level of tester expertise: 1 - Very beginner user (it is nearly the first time you use the software)

9.1) Are any pre-processing steps or configuration/setting changes needed in the software to Y
. . es
enable a correct and consistent export of the georeferenced file?

g;sgr)&;?] %?uthaedgt:psshort Selection of export parameters, for the IFC2x3 and for IFC4

involved in the pre-processing? (10_ExportIFC_parameters_IFC2x3.jpg, 11_ExportIFC_parameters_IFC4.jpg).
10) How long does it take for
the georeferenced model to be |less than a minute
exported to IFC?

Export settings




Autodesk Revit 2020.0.0.377 — Windows 10 Pro
Proprietary

BIM

1 - Very beginner user (it is nearly the first time he/she use the software)

FME Desktop 2018.1

PROJECTION["Azimuthal_Equidistant"],
PARAMETER["latitude_of_center",59.33199999972223],
PARAMETER(["longitude_of center",18.06499999972222],
PARAMETER["false_easting",0],
PARAMETER["false_northing",0],
UNIT["MILLIMETER",0.001]]

Software Name ‘FME Desktop 2018.1 Software house Safe Software
Proprietary or open source software? Kind of software
proprietary Extract/Transform/Load
Operating . .
Model and system and CPU GPU Memory (RAM) Hard erve Hard drive free
year version capacity space
Windows 10 |Intel Core i7- |7 S8 ST
2018 . 8700 BOX 32 500 270
Enterprise Asus TURBO-
(Coffee Lake) | 57x1060-6G
© @  >Zoom into the model to see more detail less than a minute
S 3 5 & Pan the model it's almost immediate
% cgnfu E Rotate the model it's almost immediate
g 'z = gQuery an object it's almost immediate
%-8 dlnspect the objects linked to the queried one through a relationship  |it's almost immediate
g “ % 2.1) Are georeferencing tools available in the standard version |They are available in the standard version of
@ @ S|of the software or are specific extensions or plugins required? |the software
https://3d.bk.tudelft.nl/projects/geobim-
benchmark/linkedfiles/T2/FME_script/UpTown_georeference.fmw
https://3d.bk.tudelft.nl/projects/geobim-

Used FME workspaces benchmark/linkedfiles/T2/FME_script/Myran_georeference.fmw
https://3d.bk.tudelft.nl/projects/geobim-
benchmark/linkedfiles/T2/FME _script/Savigliano_georeference.fmw

. ' e Each object has its own CRS
At what level the CRS is defined « A project CRS is defined
The CRS that is assigned is:
PROJCS["IFC_COORDSYS_0",
GEOGCS["WGS 84",
DATUM["WGS_1984",
SPHEROID["World Geodetic System of 1984, GEM
10C",6378137,298.257223563,
. _— AUTHORITY["EPSG","7030"]],
3.2) Can you give a short definition AUTHORITY["EPSG","6326"]]
about the object CRS and/or the " e
project CRS are defined and what PRIMEM["Greenwich"0],
&) are their specific features? UNIT["degree",0.0174532925199433],
O P ’ AUTHORITY['"EPSG","4326"]],

are available?

What types of georeferenced CRS o

geographical CRS
e projected CRS

4.2) Can you list the supported

https://docs.safe.com/fme/html/FME_Desktop Documentation/FME

Work

geographical and/or projected

bench/CoordSys/coord sys about.htm

CRS?




Autodesk Revit 2020.0.0.377 — Windows 10 Pro

Proprietary

BIM

1 - Very beginner user (it is nearly the first time he/she use the software)

5.1) What types of height reference
systems are available?

Height reference systems are not explicitly supported

Height reference
systems

An EGM96 geoid grid is available to convert between WGS84 ellipsoid
heights and tide-free EGM96/WGS84 orthometric heights, anywhere in
the world.

ﬁézi) riarr;fé?gn“cset tshztse‘;fgf”ed GEOID96/99/03 grids convert between NADS83 ellipsoid heights and
9 y ' NAVDB88 orthometric heights in the United States.

VERTCON converts between NGVD29 (a legacy vertical datum) and
NAVDB88 orthometric heights, also in the United States.

__ &16.1) As part of the georeferencing process, does the software allow the user to rotate Yes
-3 5 |the model in order to set the correct orientation towards cartographic North?
oTc 3
= S5.1.1) What i . Transform data using
= |6.1. is the workflow n to correctly perform the operation?
) 6 ) atis the workflow needed to ¢ yp P Rotator transformer
7.1) As part of the georeferencing process, does the software allow the user to
® \ . . Yes
o |move the model to the correct 'world' coordinates?
2 Transform data usin
€ 17.1.1) What is the workflow needed to correctly perform the operation? rans 9
o | ) What'is the workflo yp P ) Offsetter tranasformer
>
§ 7.3) Can all the supported coordinate reference systems and projections (cited in the answer to Yes
question 3) be used while performing the 'move' operation?
© @  >Zoom into the model to see more detail it's almost immediate
2 ©  @Pan the model it's almost immediate
O D . . .
35 fu -3 Rotate the model it's almost immediate
y—
g = = 2Query an object less than a minute
o . - - - - - - -
ST dinspect the objects linked to the queried one through a relationship it's almost immediate
9.1) Are any pre-processing steps or configuration/setting changes needed in the Yes
software to enable a correct and consistent export of the georeferenced file?
There are several options available to set the way the IFC file is read.
(s Industry Foundation Class STEP Files (IFC) Parameters X
Reader Version
In FME 2014 a new IFC reader was implemented. The previous reader implementation is now deprecated, and no longer maintained. For backwards
compatibility, the previous IFC reader implementation may be used by changing this parameter.
Use Deprecated Reader: |No v
V Reader Parameters
Data Model: | Relational 5
Read all Geometric Representations: |Yes e
g Property/Quantity Set Parameters
c Create Property/Quantity Set Definition Features: |Yes -
£ |9.1.1) Canyou add a Read Property Quantity SetsAs: [ Geometries >
g short description of Type Object Parametes
(@] the Steps inVOIVed in Read Type Objects As: | Single IfcTypeObject Feature Type -
LI% the pre_processing? Merge Property/Quantity Sets of Type Objects into Property/Quantity Sets of Real Objects: |Yes v
Ge;me’tr‘;k
Read IfcSpace Geometries: |No v
Subtract Opening Geometries: |Yes v
Add Projecting Geometries: | Yes v
Evaluate CSG Solids:  No E
Simplify Extrusion Base Faces: |No v
Encoding
String Encoding: v
Schema Attributes
[[J use search Envelope
Help Defaults Cancel
10) How long does it take for the georeferenced model to be exported to IFC? 1-5 minutes




Autodesk Revit 2020.0.0.377 — Windows 10 Pro
Proprietary

BIM

1 - Very beginner user (it is nearly the first time he/she use the software)

Autodesk Revit 2020.0.0.377

Revit [2020.0.0.377
(&)
§ Software Name (20190327 _2315(x64))] Software house Autodesk
% |Proprietary or open source software? Kind of software
» proprietary BIM
Operating . .
Model and system and CPU GPU Memory (RAM) Hard erve Hard drive free
. |year ) capacity space
o) version
3 Intel(R)
g HP ZBook Windows 10 Core(TM) i7- |NVIDIA
O |Studio G3, Pro 6700HQ Quadro 32 GB 218 GB 25 GB
2015 CPU@2.60GH |[M1000M
z 2.59GHz
Test with Myran.ifc
o> Zoom mto_the model to see it's almost immediate
c © |more detail
o
; _g Pan the model it's almost immediate
2 § Rotate the model it's almost immediate
. Q - o - :
© %sQuery an object it's almost immediate
3 g Make a simple edit it's almost immediate
oS
o= . .
© 8 Please, explain what edit was Delete window F18.02 and delete related wall openings.
m 8§ |made
©
« |2.1) Are georeferencing tools available in the standard version |They are available in the standard version of
g 5 |of the software or are specific extensions or plugins required? |the software
oiRe] . . : :
O  |2.2) short comments to the previous question (optional) 'lggienltn;p(%rtg ?LIS :anndR?rYg g‘zf\g; lfg?r{?it (E(S)aos %)
6.1) As part of the georeferencing process, does the software allow the user to rotate the Yes
__ & |model in order to set the correct orientation towards cartographic North?
% ® 6.1.1) What iis the workflow From 3D View, in TOP orientation, with Properties/Phasing/Phase Filter=None
s _E nééded to correctly perform  |V€ visualize the Site/Project Base Point in Properties/Graphics/Visibility
o : yp Graphics Overrides. Then modify the Angle to True North of the Project Base
the operation? Point
__|7.1) As part of the georeferencing process, does the software allow the user to move Yes
-8 2 |the model to the correct 'world' coordinates?
o Q9 -
= £1(7.1.1) What is the workflow needed to correctly perform the Modify N/S and E/W of the Project Base Point.
operation?
Sog %’» Zoom into the model to see more detail it's almost immediate
. 553§ ‘g Pan the model it's almost immediate
O = - .
=2 % = % SRotate the model it's almost immediate
LQFQ80o
§) 59 § Make a simple edit it's almost immediate
10) How long does it take for the georeferenced .
model to be exported to IFC? less than a minute
Test with UpTown.ifc
(7)) J .
0 leoom mto_the model to see it's almost immediate
o s gmore detail
%’E EPan the model it's almost immediate
z = SRotate the model it's almost immediate
T §Query an object it's almost immediate




Autodesk Revit 2020.0.0.377 — Windows 10 Pro
Proprietary

BIM

1 - Very beginner user (it is nearly the first time he/she use the software)

Make a simple edit it's almost immediate
Delete one element: Railing:44 RAI_KLA VMG_cassette _hoog:2852177.
RT HG- el Alg-o= .5 Autodesk Revit 2020 - 20190528 UpTown no georeferenced.vt - 3D View: {30} « 00 R jaugust W @~ - 0OX

I Achitecwre  Stucture  Steel  Systems  Insent  Amnotate  Analyze Massing &Site  Collaborate View Manage  Add-ins  Modify | Railings

Select v Properties  Clipboard Geometry Modify View  Measure  Creat{
Type Properties X
Modify | Railings

Properties L]

Famiy 5 ‘

> a

0 Iype
Railings (1) v | B8 Edit Type Type Parameters. Lv‘ = 4(‘
Comments ~ Parameter Valve [~ & 1
Pl Mark
€ase, | i +

Phase Created New Construction N
IFC Parameters. o

explain | micomome o

]
. IFC Parameters L B NameOverride Railing:44_RAI_KLA_ VMG _cassette_h0og:2852177 E
what edit| ‘o 2ROBIGsHAOPUZDANIPK \ [Objectrypeoveride Railing:44_RAI_KLA YMG_cassette_hoog
- N |category Railings
was — N [foriy Railg. 4 RAL KA cassete oo
o= Family and Type Railing: 44_RAI KLA VMG cassette_hoog
mad e t Browser - 20190528 UpTown no georeferenced.ivt Type Railing: 44_RAI_KLA. VMG_cassette_hoog N
£ 0, Views (all) Type Id Railing: 44_RAI_KLA VMG _cassette_hoog
&= Legends Reference 44 RA| KLA VMG cassette_hoog
= Schedules/Quantities (all [reo POTE]
D Sheets (all) {
5 B Families [Family Name Railing y
& @] Groups { [isExtemal 0
#® Revit Links Height 9000 mm

=
NN Y

03*;' S |Zoom into the model to see more detail it's almost immediate
5 8 %"- Pan the model it's almost immediate
o C -9 N . -
o0 -83_3 g Rotate the model it's almost immediate
=z 0 C
< ° o =2 X Query an object It's almost immediate
o =2 =
52 % Make a simple edit it's almost immediate

Selection of <IFC2x3 Coordination View 2.0 Setup> and default parameters.

Modify Setup

<In-Session Setup> General | Additional Content | Property Sets | Level of Detail | Advanced
| <IFC2x3 Coordination View 2.0 Setup>

<IFC2x3 Coordination View Setup> IFC version iGacicooanatonView2y
<IFC2x3 GSA Concept Design BIM 2010 Setup> File type IFC
<IFC2x3 Basic FM Handover View Setup>
<IFC2x2 Coordination View Setup> Phase to export Default phase to export
91 1 ) Can you add a Short <IFC2x2 Singapore BCA e-Plan Check Setup>
deSCI‘Iptlon of the StepS <IFC2x3 COBie 2.4 Design Deliverable Setup> Space boundaries None
H H <IFC4 Reference View Setup>
|nV0|Ved N the pre' Project Origin Current shared coordinates

. ) <IFC4 Design Transfer View Setup>
processing”

Split Walls, Columns, Ducts by Level
Include Steel Elements ‘

File Header Information...

‘ Project Address...

cand

@
F?)

Bh @ s

10) How long does it take for
the georeferenced model to |20 minutes — 1 hour (41 minutes)
be exported to IFC?

Test with Savigliano.ifc

o 9 i
2o =Zoom mto_the model to see it's almost immediate
1© 5 |more detalil
Pan the model it's almost immediate
Rotate the model it's almost immediate

Query an object it's almost immediate




Autodesk Revit 2020.0.0.377 — Windows 10 Pro
Proprietary

BIM

1 - Very beginner user (it is nearly the first time he/she use the software)

Make a simple edit

it's almost immediate

Select ~
Modify | Roofs

Properties  Clipboard

Properties

~

!

Roofs (1)
Comments

> = . <

Geometry Modify.

(K&} 2]

Autodesk Revit 2020 - Savigliano - 3D View: {3D}

View  Measure

X

Create Model

IETM Acchitecure  Stucture  Steel  Systems  Insert Amnotate  Analyze  Massing &Site  Collaborate  View  Manage  Add-ns  Modify | Roofs

Type Properties

Famiy:

~ £ Edit Type T

Mark
Phasing
Phase Created
Phase Demolished
IFC Parameters
1fcGUID

Please, explain
what edit was
made

None

Properties help

Project Browser - Savigliano
10, Views (all)
[ Legends
[ Schedules/Quantities (all)
[ED) sheets i)
& 2] Families
i [@] Groups
9 Revit Links

Ready

New Construction

[BXUmgBeDVEPAKPINDKZQA

A Type Parameters

Parameter

Value

Assembly Code
[Type Mark

Cost

Apply

IFC Parameters
NameOverride

Tetto di

- 35 cm:383527

ObjectTypeOverride
IsExternal
Reference

Tag

Tetto di base:Generico - 35 cm

Generico - 35 cm
383527

ProjectedArea
TotalArea

PitchAngle

126051°

Delete one element: Roof:IfcGUID 3xLmgBeDVEPAKP2vNDKZQA.

REGCHG Q-2-@ 2-F0A -0 %@+

o~

7/
7,

<08 & jaugust W @- -o

long
does

Zoom into the model to see
more detail

it's almost immediate

Pan the model

it's almost immediate

Rotate the model

it's almost immediate

Query an object

It's almost immediate

Make a simple edit

it's almost immediate

General | Additional Content | Property Sets | Level of Detail | Advanced

Split Walls, Columns, Ducts by Level

Modify Setup
<In-Session Setup>
<IFC2x3 Coordination View 2.0 Setup> )
911 ) <IFC2x3 Coordination View Setup> IFC version
Can yOU <:E(C:§x: :SA CFxc:pt:eygr:/.BlMSZmo Setup> File type
<IFC2x3 Basic andover View Setup>
add a Y hende g
short <IFC2x2 Coordination View Setup> Phase to export
Lo <|FC2x2 Singapore BCA e-Plan Check Setup>
descripli ||| (o coie 2.4 Design Deliverable Setup> | Space boundaries
on of the || <irc4 reference View Setup> ) o
Steps <IFC4 Design Transfer View Setup> Project Origin
involved
in the Include Steel Elements
pre-
processi
ng?
BDhEYE

IFC4 Design Transfer View

IFC

Default phase to export

None

Current shared coordinates

l File Header Information...

[ Project Address...

OK ‘ | Cancel

10) How long does it take for
the georeferenced model to

be exported to IFC?

Less than a minute.

Finalization




Autodesk Revit 2020.0.0.377 — Windows 10 Pro

Proprietary
BIM

1 - Very beginner user (it is nearly the first time he/she use the software)

14) Would you
like to share
any other
comments or
observations?

1. Import Myran.ifc into Revit takes 3 minutes and 45 seconds, with the options AutoJoin Elements=ON
and Correct lines that are slightly off axis=OFF.
R

Look in: Dades_ISPRS_Benchmark v ga f_} *x f_] Views v
TOR ~ | Nombre - Fecha de modificac... Tipo Tamatio
. task2 27/05/2019 8225 Carpeta de archivos
task4 18/06/2019 11:08 Carpeta de archivos
“JIFCgeometries.ifc 14/05/2019 12:29 Archivo IFC 31KB
L= «JIFCgeometries_IFC4.ifc 14/05/2019 12:28 Archivo IFC 27 KB
] Myran.ifc 22/03/2019 11:44 Archivo IFC 27,788 KB
«J Savigliano.ifc 22/03/2019 11:45 Archivo IFC 22,071 KB
;g «] UpTown.ifc 22/03/2019 11:45 Archivo IFC 246,824 KB
.
o
File name: | Myran.ifc v
v | Files of type: | All Supported Files (*.ifc, *.ifcXML, *.ifcZIP) v
Tools ¥ Autoloin Elements [ correct lines that are slightly off axis Open Cancel

2. Import Myran.ifc into Revit with the same options gives errors. See
https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190527 Myran.ifc.log

and error reports:

https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190527 Myran_Error Report 1.html

https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190527 Myran_Error Report 2.html ,

https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190527 Myran_Error Report 3.html

3. Import UpTown.ifc into Revit takes 4 hours and 27 minutes, with the options AutoJoin Elements=ON and
Correct lines that are slightly off axis=OFF.

4. Import UpTown.ifc into Revit with the same options gives errors. See the attached log
https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190528 UpTown.ifc.log

and error reports:

https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190528 UpTown_Error Report 1.html

https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190528 UpTown Error Report 2.html

https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190528 UpTown Error Report 3.html

https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190528 UpTown Error Report 4.html

https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190528 UpTown Error Report 5.html

5. Import Savigliano.ifc into Revit takes 4 minutes, with the options AutoJoin Elements=ON and Correct
lines that are slightly off axis=OFF.

6. Import Savigliano.ifc into Revit with the same options gives errors. See the attached log
https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190717 Savigliano.ifc.log

and error reports:

https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190717 Savigliano Error Report 1.html
and

https://3d.bk.tudelft.nl/projects/geobim-benchmark/linkedfiles/T2/20190717 Savigliano Error Report 2.html

7. Import Savigliano.ifc into Revit. It seems that some roofs cannot be visualized (for example, IfcGUID=
2W3r2Zrw12RQ5NDhqyzMP_.




