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Autodesk Infraworks 2020 — Windows 10 Home

Proprietary software

Infrastructure design

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

Autodesk Infraworks 2020

Software Name

: Infraworks [2020] Software house
[version]

Autodesk

Proprietary or open source software? Kind of software

Software

proprietary Infrastructure design

Operating CPU GPU Memory

Model and year system (RAM)

Hard drive
capacity

Hard drive free
space

Lenovo
Thinkpad P1
Gen 2 (2019)

Windows 10 |i7-9750H @ Nvidia Quadro
Home 2.60GHz T1000

Computer

16

512

220

1.1) Does it
support
CityGML
ADEs?

ADE

No

2.1) Does it
support this
CityGML
dataset in
native format?

(explain why and how does it work in the next questions)

Yes, but | used one specific tool/plugin/procedure/different implementation format than GML

2.1.1) Which

following is used.
true?

one of the Some specific translation through specific tool/plugin is necessary, or other kind of formats are

2.1.1.2) What
processing
and/or
tools/plugins It needs to be converted to .imx using an FME importer
are necessary
to import the

Needed Data Format and conversion

CityGML file?
3tnire ¥ 1GSON0 (s FMAme i tucMT. YEMAD At o—cenl
;I B FME Quick Translator pd
;: Source CityGML File(s): h1atics\SA\CityGML\Amsterdam_LoDl.gml o
2.1.1.3) Attach [} Target LOD: MAX >
screenshots 1 Gui_ SRS Axis Order: v
Image 1.1 ;I K03 C:0matics\SA\CityGML\Amsterdam \fme.log| J RS
at Nastinatinn TMX File* hy\Genmatics\SA\CIRvGMI \amsterdam imy | [ [+ ¥
;I {9 Presetc~ Cancel

3
iluce 7 suowos palmmar. moLoyiTAL Arcimn S

ature # 265000 (xfMap: CityGML XFMAP aut

R
o—gen)

Test with Rotterdam.gml

o |Import (and visualise, if the software allows it) the model |1-5 minutes

5 7; Zoom into the model to see more detail it's almost immediate
% é Pan the model it's almost immediate
- Rotate the model it's almost immediate




Autodesk Infraworks 2020 — Windows 10 Home

Proprietary software

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

Query an object

it's almost immediate

Inspect the objects linked to the queried one through a
relationship

the software does not allow this

m 4.1) How are
A [the different . .
© |LoDs read Seemingly, only LoD2 is loaded
/managed?
4.3) Attach
screenshots
Image 1.2
2 o Can textures
25 be visualised |Yes (see image 1.2)
correctly?
5.1) Are you able to determine, by inspecting the data, the world (projected) coordinate Yes
reference system of the data as described in the data description?
(@]
5 |6.1) Are the world (projected) coordinates taken into account when locating the model
e | \ d Yes
o |in the software's coordinate reference system?
()
@ |7.1) Are the "real-world" elevation values (heights) considered when locating the model The software does not
5 | have the necessary
@ [in the software (z)? O
0] tools for checking it
8.1) Is the model oriented correctly with respect to the true North? Yes
9.1) When you import the data, Is it necessary to set the correct CRS manually? No
10.1) Is the eventual translation consistent with the CityGML |The software does not have the necessary tools
definitions? for checking it
0 X - X X .
.2 110.2) short comments to the previous question (optional) Can't see any info or attributes
§ 11.1) Are the hierarchical relationships consistent with the The software does not have the necessary tools
8 CityGML hierarchy? to determine this information

12.1) Are the attributes present in the CityGML entities

retained and consistent?

The software does not have the necessary tools
to determine this information




Autodesk Infraworks 2020 — Windows 10 Home
Proprietary software
Infrastructure design

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

13.1) Are the relationships between the objects retained?

The software does not have the necessary tools
to determine this information

£ 14.1) Is geometry read correctly? Yes
3 % Are you able to visualise textures Yes
© 15.1) Did normals change? No
© 5 16.1) Is it possible to view the model in 3D? Yes
> 17.1) Is it possible to view the model in 2D? No
":EJ 2/18.1) Is it possible to edit the model? No
8 > 19._1) Is it possible to query the model and the No
@ |attributes?
‘® 9 20.1) Is it possible to analyse the objects and No
< >|the model?
o |You arrived at the end of the phase 1: "Import . .
._% £ [and manage the file in the software".Now gﬁgsseofztware cannot export to CityGML, therefore skip the
choose:

Test with BuilsdingsLOD3.gml?

Import (and visualise, if the software allows it) the model

less than a minute

) |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

How long does it take,
approximately, to

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

Georef

24.1) Does the model maintain its correct dimensions and proportions? Yes

Test with amsterdam.gml

How long does it take, approximately, to: Import the model

it crashes without completing the operation

Final notes
Kind of CityGML management possible * Import
e view

2 The information already reported for the Rotterdam dataset is not repeated, unless there is any noticeable difference.
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kaemco CitESim Pro — Windows 10 Home

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

Kaemco City Sim Pro

E Software Name [version] |CitySim Pro |Software house |kaemco
c?) % Proprietary or open source software? Kind of software
Energy Analyser
. |Model and Operating Hard drive Hard drive free
% year system CPU GPU Memory (RAM) capacity space
Q.
£ |Lenovo : - .-
S [Thinkpad P1 VHV(')?:;WS 10 v 690733': @ ¥I6%8 Quadro |, ¢ 512 220
Gen 2 (2019) '
'-'QJ 1.1) Does the software support No
< |CityGML ADEs?
E » [2.1) Does the software support this Yes
£ ©|CityGML data in native format?
Test with Rotterdam.gml
G Import (and visualise, if the software allows it) the model less then a minute
< o |Zoom into the model to see more detail it's almost immediate
*; = |Pan the model it's almost immediate
3 % Rotate the model it's almost immediate
?,,-E Query an object it's almost immediate
5§
§ g Inspect the objects linked to the queried one through a relationship the software does not allow this
4.1) How are the different LoDs Only LoD2 is loaded: It can only load LoD2 and LoD3, so for
read/managed in the software? Rotterdam, only LoD2 is loaded
\ ’JIIR
. g™
\_ "
li L °
\ My W g S
Mo Il.l!lll"_i"i‘l'l lll .
"
.I " »
& |4.3) Attach DX
S |screenshots " A
Image 2.1
T a
.II\ 1\
..:ll"'




kaemco CitySim Pro — Windows 10 Home
Proprietary software

Energy analyser

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

Text
ure

Can the textures be
visualised correctly?

No, the software does not support the texture visualization (see image 2.1)

Georeferencing

5.1) Are you able to determine, by inspecting the data, the world
(projected) coordinate reference system of the data as described

in the data description?

No, the software does not have the
necessary tools for checking it.

6.1) Are the world (projected) coordinates taken into account when|The software does not have the necessary
locating the model in the software's coordinate reference system? |tools to check this information

7.1) Are the "real-world" elevation values (heights) considered The software does not have the necessary

when locating the model in the software (z)?

tools for checking it

8.1) Is the model oriented correctly with respect to the true North?

The software does not have the necessary
tools to determine this information

9.1) When you import the data, Is it necessary to set the correct

CRS manually?

No

10.1) Is the eventual translation consistent
with the CityGML definitions?

The software does not have the necessary tools for checking it

&8 |11.1) Are the hierarchical relationships The software does not have the necessary tools to determine
‘% consistent with the CityGML hierarchy? this information
g 12.1) Are the attributes present in the The software does not have the necessary tools to determine
v |CityGML entities retained and consistent? this information
13.1) Are the relationships between the The software does not have the necessary tools to determine
objects retained? this information
£ . 14.1) Is geometry read correctly? Yes
O 1S
& ©|15.1) Did normals change? No
2 16.1) Is it possible to view the model in 3D? Yes
> 17.1) Is it possible to view the model in 2D? No
£ |18.1) Is it possible |Yes,
W  Ito edit the model? |You can edit some energy-related attributes of parts of the building (u-value, glazing ratio)




kaemco CitySim Pro — Windows 10 Home

Proprietary software

Energy analyser

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

Shading device: A " visible surface ID=4304
Cut-off irradiance = =
Reflectance 0,20 5
C it d insulati
OMmposCes and INsu@cion Solar DEI’IE[S:
wall (0
v oV rati
insulation 0cm
Type w
Roof (1) LesosaiBTK D =~
insulation I 0 cm Thermal ratio
Floor (0) Type w
insulation 0cm
Grounds
1812) AttaCh Ground [D] ) =
screenshots Reflectance -
COpening properties
Occupants
M S
E - Mumber =l
Glazing ratio ol i
W = | Wip
Uvalue | 0,00 [2] witm®K)] - Wb
g-value 0,00 Occupancy profile
Openable fraction 0,00 5
5 19.1) Is it possible to query the model No
& |and the attributes?
g 20.1) Is it possible to analyse the No, . .
c n| Nothing works at least - no buttons to click. Can only export a .rad
c |objects and the model? : ' . g "
< (radiance) file, not sure if an analysis is performed for this.
§_ IOl: arrived at the end of the_ phase The software cannot export to CityGML, therefore skip the phase 2
<+~ |1: "Import and manage the file in the :
i " i The export button is greyed out
software".Now choose:

Test with BuildingsLOD3.gml?3

Import (and visualise, if the software allows it) the model it's almost immediate

5 |”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

How long does it take,
approximately, to

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

24.1) Does the model maintain its correct
dimensions and proportions?

Geom
etry

The software does not have the necessary tools to determine

this information

3 The information already reported for the Rotterdam dataset is not repeated, unless there is any noticeable difference.
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kaemco CitySim Pro — Windows 10 Home

Proprietary software

Energy analyser

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

Test with amsterdam.gml

How long does it take, approximately, to:Import (and

visualise, if the software allows it) the model it crashes without completing the operation

Final notes
Kind of CityGML management : I\?:O”
possible Iew
o edit

The software couldn't do much. | couldn't see any attributes for example,
besides something built into the software related to energy (U-value for
example), but this didn't come from the original files.

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




Blender — Windows 10 Home

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

Blender
© Software Name [version] Blender [2.814a] Software house https://www.blender.org
g Proprietary or open source software? Kind of software
@ 3D modeling suite

Open source

Computer

Model and Operating CPU GPU Memory (RAM) Hard erve Hard drive free
year system capacity space
Lenovo . . -
. Windows 10 i7-9750H @ Nvidia Quadro
ggzkzpad P1 lHome 2.60GHz T1000 16 512 220

1.1) Does the software support CityGML ADEs? |Yes

1.1.1) Are they directly managed without any

justify your choices.

w . , 2 ; Yes
<DE change in the settings / specific tools / plugins?
Kind of management of ADE information * !t can be wewgd and inspected
e it can be queried
S No
0
© i’LIt].lr])alg\cl)g?c)trr\me;c;ﬂware support this CityGML data Some specific translation through specific tool/plugin is
% ' necessary, or other kind of formats are used.
E; 2.1.1.2) What processing and/or tools/plugins are
8 necessary to import the CityGML file?Please It is converted to CityJSON using citygml-tools

Test with RotterdamLOD3.gml

How long does it take,
approximately, to

Import (and visualise, if the software allows it) the model

less then a minute

) 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

Inspect the objects linked to the queried one through a

relationship

the software does not allow this

LoDs

4.1) How are the different LoDs
read/managed in the software?

They are all read and managed in the software and a consistent multi-
LoD view and management is possible by visualising / managing /
analysing the objects in the different connected LoDs.

4.2) Please, give more details and

examples

The LoDs are loaded into different layers. You can remove layers or
make them invisible. You can see which objects belong to every layer.

10




Blender — Windows 10 Home

Open source software

3D modeler

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

4.3) Attach screenshots

Image 3.1

Can the textures be visualised correctly? No, the software does not support the texture visualisation

0
()
S |Attach screenshots
k2
Image 3.2
> 5.1) Are you able to determine, by inspecting the data, the world (projected) Yes
S coordinate reference system of the data as described in the data description?
@ |6.1) Are the world (projected) coordinates taken into account when locating
) . \ . No
% |the model in the software's coordinate reference system?
$ 16.1.1) Where is the origin of the model coordinate reference system as The origin starts at (0, 0), in the
O limported in the software? bottom left of the dataset

11



Blender — Windows 10 Home

Open source software

3D modeler

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

vl @ B E

> View

¥ 3D Cursor

lool  Item

Location:
X
Y,
z

view

6.1.2) Attach

Rotation:

screenshots %

Y
Image 3.3 — Z
Coordinates of the XYZ Euler
round cursor, origin S Coean
in the yellow box. » Annotations

6.1.3) What is the coordinate reference system and projection and |Local right-handed system with metres as
what the unit of measure is used for the representation? unit of measurement (see image 3.3)

7.1) Are the "real-world" elevation values (heights) considered when
locating the model in the software (z)?

Yes

8.1) Is the model oriented correctly with respect to the true North? |Yes

9.1) When you import the data, Is it necessary to set the correct

CRS manually? No
» |10.1) Is the eventual translation consistent with the CityGML definitions™? Yes
*(-'E) 11.1) Are the hierarchical relationships consistent with the CityGML hierarchy? Yes
% 12.1) Are the attributes present in the CityGML entities retained and consistent? |Yes
@ 13.1) Are the relationships between the objects retained? Yes
g > 14.1) Is geometry read correctly? Yes
8 © 15.1) Did normals change? No
q;) 16.1) Is it possible to view the model in 3D? Yes
> |17.1) Is it possible to view the model in 2D? No
_ |18.1) Is it possible to edit the model? Yes
E 18.1.1) What editing is possible (attributes, geometry, You can edit attributes and geometry (move,
georeferencing, please add details)? rotate, scale, edit vertices) (See images 3.4-3.6).

12



Blender — Windows 10 Home
Open source software

3D modeler

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

&

Extrude Vertices

Bevel rtices
18.1.2) Attach
screenshots

Image 3.4 — Editing
vertices

"

Image 3.5 —
Rotating objects

Image 3.6 — Editing
attributes

Collections

Add

attributes.creationD..  2019-06-11

type  BuildingPart

Query

19.1) Is it possible
to query the model |Yes
and the attributes?

19.1.1) What kinds |Any query (spatial and on attributes), but you have to write it in Python
of query are (https://blender.stackexchange.com/questions/122878/selecting-objects-with-the-same-
possible? property-values-without-python)

Analysis

20.1) Is it possible to analyse the objects and the
model?

Yes, analysis about the validity and features of the model
are possible (geometry, semantics, validity...) (type 1)

20.1.1) What analysis are possible? Do you know
if the results are reliable? How much time is

needed to perform them?

You can clean the geometries. It is also possible to create
(visual) shadows, but | don't think that counts as actual
shadow analysis.

13




Blender — Windows 10 Home

Open source software

3D modeler

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

Weights

Sort Elements...

20_1_2) Show/Hide
Attach Separate
screenshots Clean Up Delete Loose
Image 3.7 — Delete > Decimate Geometry
Clean Degenerate Dissolve
geometries Limited Dissolve
Make Planar Faces
ICmag'? 7= Split Non-Planar Face A
=] 0 anar races
SI’:ZZO?NS gplit Concave Faces High Bitdepth

. Soft Shadows
Merge by Distance Sallr Sz

Fill Holes

Light Threshold 0.010

20.1.3) Time required to perform the analysis about the model itself (type 1) |it's almost immediate

20.1.4) Time required to perform the analysis about the model itself (type 2) |[No analysis of type 2 are possible

You arrived at the
end of the phase 1:

g "Import and The software has also export-to-CityGML abilities
55 |manage the file in  |However, The output file is basically empty.
the software".Now
choose:
Test with BuildingsLOD3.gml*
&5 _|Import (and visualise, if the software allows it) the model it's almost immediate
© O
s ; Zoom into the model to see more detail it's almost immediate
§ % Pan the model it's almost immediate
T £ . . .
=2 g Rotate the model it's almost immediate
g g Query an object it's almost immediate
@
f Inspect the objects linked to the queried one through a relationship the software does not allow this

31.1) Is it possible to view the model in 3D? Yes

View

32.1) Is it possible to view the model in 2D? Yes

Test with Amsterdam.gml

How long does it take, approximately, to:Import (and visualise, if the it crashes without completing the
software allows it) the model operation
Final notes

e Import
Kind of CityGML e View
management e Query
possible e Edit

e analysis

4 The information already reported for the Rotterdam dataset is not repeated, unless there is any noticeable difference.
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ESRI CityEngine — Windows 10 Home
Proprietary software
3D modeler

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

ESRI CityEngine

necessary to import the CityGML file?Please

justify your choices.

° Software Name [version] CityEngine [2019.1] Software house ESRI
3
% Proprietary or open source software? Kind of software
n
proprietary 3D modeling software
< |Model and year Operating CPU GPU Memory (RAM) Hard Qr|ve Hard drive free
= system capacity space
Q.
S : Windows . AMD Radeon
S ?ggig‘)“" deskiop 11 Home gz,' '250'?31720 HD 7800 8 GB 120 GB 20 GB
64-bit ' Series
1.1) Does the software No
support CityGML ADEs?
'-'DJ 1.2) Add short First of all, you have to use the Data Interoperability extension for ArcGIS (so this is
< | done outside of CityEngine!). You need a license for it. Then, within the extension,
comments to the . , X
. . you need to specify the path to an ADE schema (.xsd file), which you have to
previous questions download If. In the end, you'll h database that includ ib
(optional) ownload yourself. In the end, you'll have a geodatabase that include an attribute
table with ADE attributes, but this can't be opened in CityEngine. (See image 4.1)
2.1) Does the software support this CityGML data No
in native format?
m e . e . .
% |2.1.1) Which one of the following is true? Some specific transla_tlon through specific tool/plugin is
£ necessary, or other kind of formats are used.
@)
e You have to use the Data Interoperability extension for
Ers 2.1.1.2) What processing and/or tools/plugins are |ArcGIS (so this is done outside of CityEngine!). You need a

license for it. Then, within the extension, you can create a
toolbox and convert CityGML to a geodatabase. This can
be opened in CityEngine.

15




ESRI CityEngine — Windows 10 Home

Proprietary software
3D modeler

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

2.1.1.3) Attach
screenshots

Image 4.1 —
CityGML to ESRI
geodatabase
converter and
setting for ADE

| % yGML_Toals\ GptDC tyMeaintenancel CtyGML Tocktimport Builing LoD 1 znd 2imw) - o X
| file Edi View Fedes Tensiomes Wiles Run ool Help
min G I 2 =3 o N =
PR AR XOO0AROAE e ¢ +FACDGSEON # B2 _
A Nargatr 8% M ClyGHMaper bl
v B <notset> [CTYGML] A R suildng [
1 source CiyGuA Fec Linked to SourceDataset CTTVGML) Jject
. Coordinate System: <notset> r‘ﬂﬁm-ﬂr [5)
v . L) =
@ prameters //_ = > Buiing
3 L it (zcommended) i e
s ¥ inked to CITHGMALIN_SKP. ; . /
@ GML SRS Ais Order: (Linked o' CITVGML_IN SRS AXIS DRDER CITYG.. FootPrh. plaer 3 3|
8 Textue Cocrdinate Orde o ollow SRS Auis Odes: No (Recommended) ¥ hopegn JEUT 56 | /
B Network Luthestication: <ot sets L I-" b Aggreg. ATE 69 }——/
@ Network Prany: <ot sets g [ }
B SearchEneloe o et g | Avidngshel f
- - 1 | » passad >—< )
Farameter Edior #x / b Ealed P AftributeRenamer &; ) BuidngShel
p ! ¥ oot d e
- @ g - ) O P .j
-'}_\ Bukar_namer 7 L) / SM;&/ = /
Tool Parameters kb b umat p— L emator 6£3) /
o i | (o i bomt +—
| ~Fbegrepe )
e e —
Canguy: | ! _\ A BuldagshellFat
| y \ BukdngShelPart
Descipton L .
—
| T———{» Bl Pt |
¢ =
effetb 0 /
o 1-4. Surfoce p—c—— ) aEm—
(et s p—c—HTeder 10 &3 | Grounds..odor 3 (3
[V anfhsed> - b Pasaad  Bulding N
g »sied b (rsmpe.m0_m3p—
Prraneter Efr  Tenshoner Galery ¢ J

==

B eneg,

Databases

I (R roffeddgdb

Test with Rotterdam.gml

Import (and visualise, if the software allows it) the model

20 minutes-1 hour

> |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

How long does it take,
approximately, to

Inspect the objects linked to the queried one through a relationship

the software does not allow this

4.1) How are the

& |different LoDs
S |read/managed in the
software?

Only LoDO (footprints) and LoD2 are imported

There are three layers:

Buildings - the building footprints (LoDO)
BuildingShell - full buildings in LoD2
BuildingShellPart - the separate parts of buildin

gsin LoD2

16




ESRI CityEngine — Windows 10 Home
Proprietary software
3D modeler

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

o +

@ Buiding 546 ctyects]

€ Bubtnghe8 [0 cbjecs. | sebected]

4.3) Attach
screenshots
Image 4.2-Full |

buildings in LoD2,
with texture

15 Dbt Project
SR

4.3) Attach

screenshots

Image 4.3 —

Building part in ey ~
LoD2, with texture T

» « + 1 Qo
o ®
q
& Biding [545 objects. 1 selected] v :“4‘:‘ —
. : 7 -"'.' S Bue Sewct..
L ~ 3
< -
4.3) Attach SRRz
screenshots y 2
Image 4.4 — — A o N
Building footprint 5 o e J = =
(LoDO). _ T Ve Ly o

Fandom Seed

17



ESRI CityEngine — Windows 10 Home

Proprietary software

3D modeler

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

Can the textures be visualised correctly?

Yes

S |Attach
£ |screenshots
ki
Image 4.5 —
building textures
5.1) Are you able to determine, by inspecting the data, the world
(projected) coordinate reference system of the data as described in the |Yes
data description?
6.1) Are the world (projected) coordinates taken into account when Yes
locating the model in the software's coordinate reference system?
7.1) Are the "real-world" elevation values (heights) considered when Yes
locating the model in the software (z)?
o This is demonstrated by buildings
% 7.2) short comments to the previous question (optional) floating in the air. The floors of
@ buildings are not move to height 0.
()
® Yes
o
& There is no north arrow, but by

8.1) Is the model oriented correctly with respect to the true North?

inspecting the coordinates (and grid
lines), you can check that it's oriented
correctly.

9.1) When you import the data, Is it necessary to set the correct CRS
manually?

Yes

9.1.1) What are the tools needed to set the correct CRS, or where is it
possible to set it in the software?

You need to set the CRS of the scene
first. Then you can import the model
which will use the scene CRS.
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ESRI CityEngine — Windows 10 Home

Proprietary software
3D modeler

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

type filter text

Export
General

L TR

Scene

Scene coordinate system | EPSG:28092

Help Show handles £
Network
Python
Reset Preferences
Scene
) Select Coordinate System p <
9.1.2) Attach
screenshots &| > [roner Y
~
Im 4.6 © cHIS03 V03 EPSG
age 4.0 — © CH1903 LV03C-G EPSG
3  ED 190 TMON EPSG
<@
Set“ng CRS ) ED 1950 TM 5 NE EPSG
€3 HD 1972 Egyseges Orszagos Vetuleti  EPSG
) ETRS 1989 T™ Baltic 1993 EPSG
€ Datum 73 Modified Portuguese Grid  EPSG Rastore Defods
€3 British National Gnid EPSG
© rooid EPSG
) RO New e, |[ox ]
- - S - e L
oK Cancel

Apply

Cancel

10.1) Is the eventual translation consistent with

the CityGML definitions?

Yes

11.1) Are the hierarchical relationships consistent

with the CityGML hierarchy?

Yes

Parts are linked to their parents through an attribute field
containing an ID.

12.1) Are the attributes present in the CityGML

entities retained and consistent?

No

12.1.1) What changes / inconsistencies / errors /

other issues were noted?

Only LoD2 can be checked. The yearOfConstruction
attribute that is shown can't be found.

3 0 View X

v

xe

O &
o e Q s =t
i it o
b st i
@ Sepe 2
@ Papet P
@ b
= € Supenn
c € et
g 12.1.2) Attach orwn
o |screenshots P
(V)] € Dupet
€ Supent
Image 4.7 — 0 g
attributes and c i s
semantics o
13.1) Are the relationships The software does not have the necessary tools to determine this information
. g
between the objects retained? The relationships can't be seen.
= > 14.1) Is geometry read correctly? Yes
8%
o 15.1) Did normals change? No
> -—|16.1) Is it possible to view the model in 3D? Yes
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ESRI CityEngine — Windows 10 Home
Proprietary software
3D modeler

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

17.1) Is it possible to view the model in 2D?

No

18.1) Is it possible to edit the model?

Yes

18.1.1) What editing is possible (attributes,
geometry, georeferencing, please add details)?

You can edit the attributes of all features. You can move, scale
and rotate geometries. Georeferencing can't be edited (only
for the whole scene, but this does not affect the data).

18.1.2) Attach
screenshots

Image 4.8 —
Editing attributes

=Y (@ e
Name Shape 92 ~
A Rules
Bule Fle | | Assign...
Start Bule | [seect.
V' Reports
A Object Attributes
ORJECTID 20
ateibution | ISurace/lod2MuttSurtace
buidng> [Buting S|
descrgtion
i -
name
protectont evel [ |
4 Add new object attribute...

A Vertices

x y z
93329.0390...

627995877 -436935.5
93320.0390.. 163422012, 4369355
SINVSA0..  16.342012.. ~436937.75
PRSI0, 627995677 43893175
PBRETIN.. 165570983, ~436932.0
m 933257109, 19.00939M... 4369320
c IA59ITS  19.00929%.. 4365205
= 331459375 741799926, ~£365205
= BIRETIN. AR LHIL0
'O 933290390, 163422072 ~436935.5 v
Lu Avan avan - manvan e
Y
10
Bl
=
A1)
v
v
v
Image 4.9 —
Editing geometry
. |19.1) Is it possible to query the model and the attributes? |[No
(]
3 > . . You can query only based on same
C  ]19.1.1) What kinds of query are possible? query only .
layer/group/type of an already selected object
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ESRI CityEngine — Windows 10 Home

Proprietary software

3D modeler

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

Select Layer Graph Shapes Analysis Search  Scripts W
Select All Ctrl+A
Deselect All Ctrl+Shift+ A

Invert Selection
®  Selection Tool Q

Select Objects in Same Layer

19.1.2) Attach c Select Objects by Map Layer >
screenshots Select Objects in Same Layer Group
L
Select Objects of Same Type
Image 4.10 — L J B
. Select Objects of Same Group
Selection tool |
Select Objects with Same Start Rule
L Select Objects with Same Rule File
L Select Continuous Graph Objects...

L Save Selection Set As...
1 Apply Selection Set »
Edit Selection Sets...

20.1) Is it possible to analyse the |Yes, both analysis about the model and the model performaces are
objects and the model? possible (type 1 and 2)

Type 1: you can clean shapes up (merge vertices, remove coplanar edges,

20.1.1) What analysis are remove double faces etc.). Takes a few seconds.

possible? Do you know if the
results are reliable? How much

time is needed to perform them? Type 2: viewshed, view dome, and view corridor analysis. Takes about ten

seconds.
= Inspector X
' Viewshed & 4o
Name Viewshed 1
Colorze Scene ¥ Enabled v
]y
K2
2]
>
)
2
20.1.2) Attach
screenshots Visbity by Layer
Image 4.11 — L:]:.m.,... :-:om ::-«o‘szm
V|eWShed ¢ . - O 000
analysis
A Properties

Horizontal Angle of View | 600
Vetical Angle of View [ 209

Observer Point X $33164953123
Observer Point ¥ 3335048046875
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ESRI CityEngine — Windows 10 Home

Proprietary software

3D modeler

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

o

Cleanup Shape

The checked operations are executed one after another.

Preset:

< Previous Cleanup Shape Settings>

20.1.2) Attach
screenshots

Merge Vertices

Remove Coplanar Edges

No Cleanup on Discontinous Textures
Remove Colinear Vertices

Remove Double Faces

Remove Zero Faces

Intersect Edges

Split Coplanar Palygons

Conform Normals

Image 4.12 —
clean up
geometries

Distance Tolerance

~ e DOORRREERE

o

Angle Tolerance

Cancel

20.1.3) Time required to perform the analysis about the model itself (type 1)

it's almost immediate

20.1.4) Time required to perform the analysis about the model itself (type 2)

less than a minute

The software cannot
the phase 2

You arrived at the end of the phase 1: "Import and
manage the file in the software".Now choose:

Export

export to CityGML, therefore skip

Test with BuildingsLOD3.gml°

Import (and visualise, if the software allows it) the model

1-5 minutes

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

How long does it take,
approximately, to:

Inspect the objects linked to the queried one through a relationship

the software does not allow this

etry

24.1) Does the model maintain its correct dimensions and proportions?

Yes

S| Geom

27.1.1) What changes / inconsistencies / errors / other issues were noted?

Only storeysAboveGround is kept

5 The information already reported for the Rotterdam dataset is not repeated, unless there is any noticeable difference.

22




ESRI CityEngine — Windows 10 Home

Proprietary software

3D modeler

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

27.1.2) Attach
screenshots

Image 4.13 —
semantics in
BuildingsLOD3.g
ml

30.1.2) Attach
screenshots

Image 4.14 —
Normals and
appearance in
BuildingsLOD3.g
mi

You arrived at the end of the phase 1: "Import and manage the file in
the software". Now choose:

It is possible to export to CityGML

Export

37) How long does it take for the data to be exported to CityGML?

less then a minute

Test with Amsterdam.gml

How long does it take, approximately, to:Import
(and visualise, if the software allows it) the model

the software was not able to import the model, even without
crushing
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ESRI ArcGIS PRO — Test 1 — Windows 10 Home
Proprietary software
GIS software

Level of tester expertise: 2 — Current user

ESRI ArcGIS Pro—Test 1

management of
ADE information

v Software Name [version] ‘ ArcGIS Pro [2.0.0] Software house ESRI
5]
E Proprietary or open source software? Kind of software
(@)
o proprietary GIS
o Operating Memory Hard drive Hard drive
% Model and year system CPU GPU (RAM) capacity free space
o
£ |self-built desktop |Windows 10 |Intel i5-4570 AMD Radeon
@]
S |(2013) Home 64-bit |@ 3.20GHz |00 7900 |8 CP 120GB 2068
eries
1.1) Does the software support CityGML Yes
ADEs?
1.1.1) Are they directly No, some specific settings / tools / plugins are necessary
manage_d without any First of all, you have to use the Data Interoperability extension. Then, within the
change in the settings / . . ! .
= . extension, you need to specify the path to an ADE schema (.xsd file), which you
specific tools / plugins?
have to download yourself.
1.1.1.2) Attach
screenshots -z
Image 5.1 — Query |
of an element
(outer wall)
defined within the
Energy ADE.
L
[a)
<
&
3
Image 5.2 — e =
Configuration
needed to use an | =
ADE schema :
Kind of e it can be viewed and inspected

e it can be queried
e itis possible to use the ADE information for analysis in the software
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ESRI ArcGIS PRO — Test 1 — Windows 10 Home

Proprietary software
GIS software
Level of tester expertise: 2 — Current user

CityGML data in native format?

2.1) Does the software support this

Yes, but | used one specific tool/plugin/procedure/different implementation
format than GML (explain why and how does it work in the next questions)

true?

2.1.1) Which one of the following is

Some specific translation through specific tool/plugin is necessary, or other
kind of formats are used.

tools/plugins are necessary to
import the CityGML file?

2.1.1.2) What processing and/or

You need to use the ArcGIS Data Interoperability extension, which works
with FME. Then you have to download FME models that convert CityGML
to a geodatabase.

https://github.com/Esri/3d-cities-

L

2.1.1.3) Attach
screenshots

Data formats

Image 5.3 —Inthe | «= &
left, the FME
model, on the right || «-
a built toolbox
function which
uses the FME

script.

£ oo Parameters

template/tree/master/Workflows/3DCityMaintenance/CityGML%20Tools

"RPE QX

- A G QL e =
Lale i e RCRC R []
o%

"

- h boidnged iall]

< Tes

Test with RotterdamLoD12.gml

Import (and visualise, if the software allows it) the model

20 minutes-1 hour

> |Zoom into the model to see more detail

it's almost immediate

Pan the model

it crashes without completing the operation

Rotate the model

it crashes without completing the operation

Query an object

it crashes without completing the operation

How long does it take,
approximately, to

relationship

Inspect the objects linked to the queried one through a

it crashes without completing the operation

4.1) How are the different LoDs
read/managed in the software?

LoDs

The software gives problems importing a multi-LoD CityGML file and crashes

The model visualizes, but when | try to do anything, the whole computer
freezes

Test with BuildingsLoD3.gml

approximately, to:

encing

Georefer|How long does it take,

Import (and visualise, if the software allows it) the model 1-5 minutes

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

Inspect the objects linked to the queried one through a relationship the software does not allow this
24.1) Does the model maintain its correct dimensions and proportions? Yes

5.1) Are you able to determine, by inspecting the data, the world (projected) Yes

coordinate reference system of the data as described in the data description?
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ESRI ArcGIS PRO — Test 1 — Windows 10 Home
Proprietary software

GIS software

Level of tester expertise: 2 — Current user

6.1) Are the world (projected)
coordinates taken into account when
locating the model in the software's
coordinate reference system?

Yes

However, the features are located somewhere in France. | don't know if
this is correct.

7.1) Are the "real-world"
elevation values (heights)

considered when locating the

model in the software (z)?

Yes

But when importing the data, the heights were negative, and as the features
show up in France they would be under the ground. | therefore had to set the
layers to be placed above the ground based on their height values, rather than
being placed at their absolute height values.

8.1) Is the model oriented correctly with respect to the true North?

Yes

9.1) When you import the data, Is it necessary to set the correct CRS manually?

No

Semantics

10.1) Is the eventual
translation consistent with
the CityGML definitions?

Yes

Yes, but only as far as | could check. The importer only works with LOD1/LOD2
data, so Windows, Doors and BuildingInstallations seem to be ignored.

11.1) Are the hierarchical
relationships consistent
with the CityGML
hierarchy?

Yes

The hierarchy is retained. There are different layers for full Buildings and for
BuildingShellParts. However, the BuildingShellParts refer to their parent Building
with an attribute.

12.1) Are the attributes present in the
nd consistent?

CityGML entities retained a

No

12.1.1) What changes /
inconsistencies / errors /
other issues were noted?

Element 3 and Element 4:
roofTye (or roofForm in the software) has the value Other rather than the correct
Flat. yearOfConstruction and function are not there.

Catalog

12.1.2) Attach
screenshots

Image 5.4 — Test
with element 4

S124°E 4TSTSSSTIN 434,50 1t

= Delete | Highlighted: =
i SHAPE Ler _SHAPE Area

72,6231

Delet
s totalHeight eaveHeight roofFomr | levelsAboveGroun  bevelBelowGroun
<Hu

<Mull> Other 3 <Null> €

13.1) Are the relationships between the objects retained?

Yes
Yes, by means of attributes that refer to others

29.1) Is geometry read correctly?

Yes

30.1) Did the normals change?

No
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ESRI ArcGIS PRO — Test 1 — Windows 10 Home
Proprietary software

GIS software

Level of tester expertise: 2 — Current user

30.1.2) Attach
screenshots

Image 5.5 — LoD3
model

% 31.1) Is it possible to view the model in 3D? Yes
> 32.1) Is it possible to view the model in 2D? Yes
33.1) Is it possible to edit the model? Yes
33.1.1) What editing is possible (attributes, You can edit the attributes, geometry and georeferencing of
geometry, georeferencing, please add details)? |project (or coordinate system of a layer) however you want.
(o]
£
£ [33.1.2) Attach
W |screenshots
Image 5.6 —
Editing attributes
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ESRI ArcGIS PRO — Test 1 — Windows 10 Home

GIS software
Level of tester expertise: 2 — Current user

~. Modify Features

Search

Favorites | All Tools
~ Alignment

£ Move

() Rotate

7 Scale
[.7 Transform

2 Align Features
& MoveTo

~ Reshape
Image 5.7 — —’:"h
Editing geometry e

20 Replace Geometry

23 Replace MultiPatch

Image 5.8— Editing| . comnuererue
coordinate system |, :

~ Divide
A Split Line
el Split

th Planarize

7" Explode
~ Construct
% Duplicate Vertical
3% Merge
{=] Traverse
54 Buffer
~ Topology

Cataloa = Modify Features

3

Geoprocessing

* Input Feature Class

® Batch Project =

Parameters | Erwvironments @

or Dataset

* Output Workspace

Output Coordinate

Systemn

Template dataset

Transformation

v

5.7

5.8

General

Extent
Metadata
Elevation Surface
Image 59 - Transformation
Edltlng llumination
georeferencing of | e

the whole project

Map Properties: Scene

Select the Coordinate System to view the available options.

Current XY Details Current

Z

‘ RD New ‘

<None> |

XY Coordinate Systems Available ‘ Search

2T &

4 Layers

ry

[4[@roNen  #

L ek

| BuildingShell
Building

BuildingShellPart

i

Query

34.1) Is it possible to query the model and the attributes?

Yes

34.1.1) What kinds of query are possible?

Select by attributes or select by location
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ESRI ArcGIS PRO — Test 1 — Windows 10 Home
Proprietary software

GIS software

Level of tester expertise: 2 — Current user

~  Geoprocessing -
® Select Layer By Attribute =
Parameters | Ervironments @
Layer Name or Table View
Building -
Selection type
Mew selection -
@Expression Geoprocessing = & &3
34.1.2) Attach : ® Select Layer By Location =
Screen)shots Field Fields -Cancel
vironmea @
SEEGTD Bl s Equal to . Parameters | Environments 2
OBJECTID Input Feature Layer
Image 5.10 — BuildingFID Building -
Select by attribute name [ Invert Where Clause Relationship
description
R Intersect -
attribution -
|mage 5.11 — usage Selecting Features .
Select by location | |bee
subtype Search Distance
totalHeight Meters M
eaveHeight Selection type
roofform - New selection -
Se| levelsAboveGround £2 Dl <al relationshi
|eveleBelowGround nvert spatial relationship
status
beginLifespan E
Grd endlifespan o
SHAPE_Length ul
SHAPE_Area
5.10 511
35.1) Is it possible to analyse the objects and the model? Yes

35.1.1) What analysis are
possible? Do you know if
the results are reliable?

for this.

Basically any kind of GIS analysis. | did a 3 metre (2D) buffer around all buildings
and it works reliably (I've measure the buffers). Others didn't work well (such as
spatial join and intersect). It seems like you need the ArcGIS 3D Analyst extension

35.1.2) Attach
screenshots

Analysis

Image 5.12 —
Buffer 2D around
building parts

35.1.3) Needed time to perform the analysis about the model itself (type 1)

less then a minute

35.1.4) Needed time to perform the analysis about the model performance (type 2)

less then a minute

You arrived at the end of the phase 1: "Import and manage the file in the
software".Now choose:

The software has also export-to-
CityGML abilities

36.1) Are any pre-processing or setting changes needed in the software to
enable a consistent export?36

Export

No

37) How long does it take for the data to be exported to CityGML?

less then a minute

Test with Amsterdam.gml
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Proprietary software
GIS software
Level of tester expertise: 2 — Current user

if the software allows it) the model

How long does it take, approximately, to:Import (and visualise, |the software was not able to import the model,

even without crushing

Final notes

Kind of CityGML management
possible

Import
Export
View
Query
Edit
analysis

30




ESR

| ArcGIS Pro — Test 2 — Windows 10 Home

Proprietary software
GIS software

Level

of tester expertise: 2 — Current user

ESRI ArcGIS Pro — Test 2

importing the file?

% Software Name [version] | ESRI ArcGis [Pro 2.4] |Software house ESRI
E Proprietary or open source software? Kind of software
@ proprietary GIS
Operating Memory Hard drive Hard drive
Model and year systemand |CPU GPU .
= ; (RAM) capacity free space
5 version
5
g I(R)C
Inte ore
2 |Assembled . ) -
© | (Motherboard TuF |W/indows 10 |(TH) i7-9700K Nvidia 465GB+ 353 GB +
Pro version CPU Geforce GTX |64 GB
Z390-PRO 809 3.60G 660Ti 3630 GB 77.9 GB
GAMING) 1 @3. Hz 1660Ti
3.60GHz
1.1) Does the software support CityGML ADEs? Yes
w [1.1.1) Are they directly managed without any change in the settings / specific tools / plugins? Yes
Ia) . . .
< [Kind of ADE information * ltcan be _wewed and mspect(_ad . .
. e itis possible to use the ADE information for analysis in the
management:
software
2.1) Does the software support this|Yes, but | used one specific tool/plugin/procedure/different implementation
CityGML data in native format? format than GML (explain why and how does it work in the next questions)
2.1.1) Which one of the following is true? Some specific transla_tlon through specific tool/plugin is
necessary, or other kind of formats are used.
g 2..1.1.2) What processing and/or tools/plugins are necessary to import the Quick import from the toolbox
S CityGML file?
s |2.1.1.3) Attach
§ |screenshots https://api.typeform.com/responses/files/0f6e739eabf072f2f732a9f5a472c477c514436b24
1c626d27f92f0d7438770/Report Rotterdam_Cristina_Leoni.pdf
Software log of
import phase
2.2) short comments to the previous |l found some warnings after the quick import tool which are shown in
question (optional) the report.
Test with RotterdamL0D12.gml
g){' Import (and visualise, if the software allows it) the model 5-20 minutes
8 9_ Zoom into the model to see more detail it's almost immediate
'é 2=IPan the model it's almost immediate
S g Rotate the model it's almost immediate
g'g Query an object it's almost immediate
- Q
§ Ch Inspect the objects linked to the queried one through a relationship it's almost immediate
1. NOT changing coordinate system of reader identified by keyword "R_1' from
< |Was anv error "_Netherlands-RDNew-2008_0' to 'EPSG:28992' -- mapping file setting of *_Netherlands-
g Y RDNew-2008_0' overrides coordinate system "EPSG:28992' read from file;
g reported when

2. The feature class 'Address_point' will be created to store multipoint features rather than
point features, since the first feature destined for this feature class is a multipoint.
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https://api.typeform.com/responses/files/0f6e739eabf072ff2f732a9f5a472c477c514436b241c626d27f92f0d7438770/Report_Rotterdam_Cristina_Leoni.pdf

ESRI ArcGIS Pro — Test 2 — Windows 10 Home

GIS software
Level of tester expertise: 2 — Current user

All the LoDs are imported at the same level.

4.1) How are the different LoDs read/managed in the software?

§ Mt : @ ~

LoDs

4.3) Attach
screenshots

Yes

& |Can the textures be visualised correctly?
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Proprietary software

GIS software

Level of tester expertise: 2 — Current user

Attach
screenshots

Georeferencing

coordinate reference system of the data as described in the data description?

Yes

6.1) Are the world (projected) coordinates taken into account when locating
the model in the software's coordinate reference system?

Yes

After the import, data are
located on the software's map.

7.1) Are the "real-world" elevation values (heights) considered when locating

manually?

the model in the software (z)? es
8.1) Is the model oriented correctly with respect to the true North? Yes
9.1) When you import the data, Is it necessary to set the correct CRS Yes

9.1.1) What are the tools needed to set the correct CRS, or where is it

possible to set it in the software?

Geoprocessing, quick import
tool asked me to put the right
CRS.
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Proprietary software
GIS software

Level of tester expertise: 2 — Current user

9.1.2) Attach
screenshots

B Select” x

Select an Item

8. RD New a
Nassauhav & RDOId

‘% REGCANSS LAEA Europe

: 8. REGCANGS LCC Europe

' | ‘&, RT90 2.5 gon West

i &, S-JTSK (Ferro) Krovak

u. 5-JTSK (Ferro) Krovak EastNorth
Format: | CityGML v & 5-ITSK Krovak

8. 5-JTSK Krovak EastNorth

Reader

18.1.2) Attach
screenshots

Dataset: |end‘|mark|ng\ClTYGML\Rntherdam_LﬂDl_LndZ.ng'l -] | . ) e
Parameters. .. Coord, System: |= tar
Help = Cancel Details. .. Impart... Cancel
. Yes, but some of the CityGML entities are not imported.
10.1) Is the eventual translation if he f id: " datab iter Th
consistent with the CityGML Evenl | can seet_ e features, my report said: "Geo gta ase Writer: The
S field 'OBJECTID' in table 'ClosureSurface_surface' will not be updated
definitions? ) - i "
since it is not editable".
11.1) Are the hierarchical Yes
¢ |relationships consistent with the
€ |CityGML hierarchy? the class-subclass relationships are maintained
I X :
£ [12.1) Are the attributes present in
% the CityGML entities retained and |Partially
consistent?
12.2) short comments to the For example for the building_geom attribute's table are missed some
previous question (optional) information as citygml_feature_role, gml_description, gml_name and so on.
13.1) Are the relationships Yes
between the objects retained?
% >(14.1) Is geometry
% Blread correctly? | °°
o @ |read correctly?
16.1) Is it possible to view the model in 3D? Yes
% 16.2) short comments to the previous question (optional) | can see the 3D model in ArcScene.
> |17.1) Is it possible to view the model in 2D? Yes
17.2) short comments to the previous question (optional) | can see 2D model thank in ArcMap.
18.1) Is it possible to edit the model? Yes
18.1.1) What editing is possible (attributes, It is possible to modify attributes, move, merge, split,
geometry, georeferencing, please add details)? |explode the geometries.
Editing Status X
[ map Search 2
[E] Map1 ¢ @ Noneditable (2)
Scene hd @ This member cannct be found at the location specified.
» Workspace name:
hd @ Tiled service layers are not editable.
» Workspace name: https://services arcgisonline.com/arcgis/rest/services/Elevation/Werld_Hillshade/MapServe
g ! Editable with warnings (0)
= ¢ 7 Editable {10)
E ~ Workspace name: Rotterdam_LoD1_Lod2_PROVAZ

Address_point
Building_surface
BuildingPart_surface
ClosureSurface_surface
GroundSurface_surface
OuterCeilingSurface_surface
RoofSurface_surface
WallSurface_surface

[ Building_geom

~ Workspace name: MyProject]
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question (optional)

18.2) short comments to the previous Time needed for editing was not much, a couple of seconds

Query

attributes?

19.1) Is it possible to query the model and the

Yes

Create a new definition query, create a new definition

19.1.1) What kinds of query are possible? query in SQL, Add definition queries from files.

19.1.2) Attach
screenshots —

Analysis

20.1) Is it possible to analyse the
objects and the model?

Yes, both analysis about the model and the model performances are
possible (type 1 and 2)

20.1.1) What analysis are
possible? Do you know if the
results are reliable? How much
time is needed to perform them?

Different analysis are possible from data analysis tools: summarize data,
enrich data, overlay data, analyze patterns, determine proximity and
manage data. | tried to put shadows of buildings, to modify geometries and
so on. The time needed for the changes were not much, a couple of
minutes. (1-2 minutes).
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Summarize Data
Enrich Data
Overlay Data |4 ,T\

Analyze Patterns

)

Determine Proximity

Manage Data

>

20.1.2) Attach
screenshots

20.1.3) Time required to perform the analysis about the model itself (type 1)

it's almost immediate

20.1.4) Time required to perform the analysis about the model itself (type 2)

it's almost immediate

You arrived at the end of the phase 1: "Import and manage the file
in the software". Now choose:

The software has also export-to-CityGML
abilities

21.1) Are any pre-processing or setting changes needed in the
software to enable a consistent export?

No

Export

21.2) short comments to the previous question (optional)

Through the quick export tool | can export
my layers in different expansion files.

22) How long does it take for the data to be exported to CityGML?

less than a minute

Test with BuildingsLoD3.gml

I o |Import (and visualise, if the software allows it) the model

’Iess than a minute
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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

Inspect the objects linked to the queried one through a relationship

it's almost immediate

Does the software support this [Yes but | used one specific tool/plugin/procedure/different implementation
CityGML data in native format? |format than GML (explain why and how does it work in the next questions)

Which one of the following is kind of formats are used.
true?
Quick import tool

Some specific translation through specific tool/plugin is necessary, or other

Import

Attach
screenshots

24.1) Does the model maintain its correct dimensions and proportions?

Georefe
rencing

Yes

37) How long does it take for the data to be exported to CityGML?

Export

less than a minute

Test with Amsterdam.gml

How long does it take, approximately, to:Import (and visualise,
if the software allows it) the model

it crashes without completing the operation

Final notes

Import
Export
View
Query
edit
analysis

Kind of CityGML
management possible
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58) Would you like to | was sure that my computer would have been able to open Amsterdam CityGML
share any other comments |dataset because it's very performant. After 3/4 hours it crashed without importing
or observations? the data.
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ESRI ArcGIS — Test 1

% Software Name ‘ ArcGIS [10.2] Software house ESRI
E Proprietary or open source software? Kind of software
A proprietary GIS
o Model and year Operating CPU GPU Memory Hard qlrlve Hard drive free
2 system (RAM) capacity space
E |HP ZBOOK : . Intel UHD
o -
S |STUDIO G5, 2018 Windows 10 |i7-8750H Graphics 630 16 476.81 270.5
1.1) Does the software support CityGML ADEs? Yes
1.1.1) Are they directly managed without any change in the settings / specific tools / plugins? [Yes

w |Kind of ADE e it can be viewed and inspected
9( management possible: e it can be queried
1.2) Add short comments |We didn't see any ADEs used in RotterdamLOD12.gml. Instead, we downloaded
to the previous questions |one with energy ADE from
(optional) http://www.citygmlwiki.org/index.php?title=KIT_Sample files Energy ADE
2.1) Does the No
software support
this CityGML data |Some specific translation through specific tool/plugin is necessary, or other kind of formats
in native format? |are used.
2.1.1.2) What processing and/or tools/plugins |CityGML files need to be transformed to geodatabases first in
are necessary to import the CityGML order to be imported into ArcGIS. The ETL tool we use is Data
file?Please justify your choices. Interoperability extension.
o ArcToolbox 1 x
) ArcToolbox
= B3 30 Analyst Tools
% Input Dataset & & 3DCIM CityGML Import and Export
= B Analysis Tools
= @ Cartography Tools
"C—G‘ ¥ Qutput Staging Geodatabase = g Conversion Tools
-+ = Data Interoperability Tools
g =) #, Quick F_sport Y
-..9 ﬁ Quick Import
© & a Data Management Tools
IS @ Specify Data Source X : g E‘:;Lnogd?:;:ws
a 2113) AttaCh i B Geostatistical Analyst Tools
h t Readeq - = &9 Linear Referencing Tools
screensnots Format: ‘CWGML v| = B Multidimension Tools
Dotoer: e .. - Jtimtin
Parameters... &7 Coord. System: |Read from source : g 2:':;:_3:‘5;-”“
& ot e o
= @Tra:king Analyst Tools
OK Cancel Environments... Show Help »>
2.2) short comments to the Some warnings appeared during validation. Besides, we think it would be better
previous question (optional) [to have the transformation automatic and load the created gdb files directly.
Test with RotterdamLoD12.gml
_|Import (and visualise, if the software allows it) the model less then a minute
% 5 |£oom 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
E.E Query an object it's almost immediate
o
S5
:,%: @ |Inspect the objects linked to the queried one through a relationship it's almost immediate
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4.1) How are the different

LoDs read/managed in  |They are all read and managed in the software together.

the software?

4.2) Please, give
more details and

The ETL tool transformed CityGML file into several layers among which all LoDs existed.
For example, LoD1 refers to layer 'Building_surface' and LoD2 refers to layer
'RoofSurface_surface', 'WallSurface_surface' and so on. Although we can't import objects

examples according to LoD, we can decide which layers to be imported. In other words, if we know
which layers belong to which LoD beforehand, it is possible to load one specific LoD.
?Add Data X
| Look in: J RotterdamLOD12.gdb AERA Ev22EAOGD
I3 Address “|RoofSurface_surface
[T Building_geom # WallSurface_surface
1) Building_surface
[ Buildinglnstallation_geom
|2) BuildingPart_surface
UOtyModel
12 ClosureSurface_surface
1) GroundSurface_surface
19 OuterCeilingSurface_surface
m r
% Name: } | ‘ Add
-
Show of type: | 5cene supported Datasets and Layers ~ Cancel
4.3) Attach
screenshots .
- ey '1 e o5
oo — o ] : s
L’D » = - > g (€ E
o t il . :
: Lnye;,s i v P 3
2. - . M~ A :
" \. k. - .
Ytbley g @

d N ‘
4.4)_short comments to the previous question It would be great if the software could visualize different LoDs.
(optional)

5.1) Are you able to determine, by inspecting the data,
the world (projected) coordinate reference system of the|Yes
=2 data as described in the data description?
g 5.2) Add short comments to the previous questions Right-click the layer, select 'Properties’->'Source’, you
O |[(optional) can see it in the 'Data Source' dialog
(]
‘© |6.1) Are the world (projected) coordinates taken into
g [|account when locating the model in the software's Yes
O |coordinate reference system?

6.2) short comments to the previous question (optional)

ArcMap is ideal for checking coordinates but bad at
visualizing 3D objects. ArcScene is the opposite.
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7.1) Are the "real-world" elevation values (heights)

considered when locating the model in the software (z)? Yes

7.2) short comments to the previous Elevation information can be found by right-clicking the layer, and
question (optional) then selecting 'Properties’->'Base Height'.

8.1) Is the model oriented correctly with Yes

respect to the true North?

8.2) short comments to the previous From my point of view, the orientation of the model keeps the
question (optional) same when the coordinates keep the same, i.e. not shifted

9.1) When you import the data, Is it No

necessary to set the correct CRS manually?

9.2) short comments to the previous

. . You can set the CRS manually, but it is not necessary.
question (optional)

10.1) Is the eventual translation consistent with the CityGML definitions? ‘No
10.2) short comments |In fact, the type of objects can be recognized from its layer name. For example,
to the previous buildings are all stored and displayed in layer 'Building_surface'. Thus, it is consistent
question (optional) with the CityGML definitions seemingly. But the underlying geometry type is different.
11.1) Are the hierarchical relationships consistent with the CityGML hierarchy? ‘No
11.1.1) What changes / In RotterdamLOD12.gml, ‘address' is included within '‘Building'. However,
inconsistencies / errors / other after being translated, 'Address' and 'Building_surface' are two parallel
issues were noted? layers.
<gml:polntMemper> < Layers py
" <gml: iogﬁlt’;os =1 (3 CAUsers\50436\Documents\ArcGIS\Rat
= srsDimension="3">02086.663333333301000000 = M Address
= 136622.710000000020000000 2.608733333332669%900 </gml:pos> _p— é
© </gml:Point> = ClosureSurface_surface
% </gml:pointMember> o
(0] 1112) Attach <l/gml:MultiPDint> =1 M GroundSurface_surface
1Point>
screenshots </Bddress> S
</bldg:address> = OuterCeilingSurface_surface 5;
bldg:Building> ] &
</cityod = B BuildingPart_surface
<cityObjectMernim® O
<bldg:Building gml:id="ID 0599100010028368"> -1 & Building_surface
<creationDate>2010-03-09</creationDate>

12.1) Are the attributes present in the CityGML entities retained and consistent? |Yes

13.1) Are the relationships between the objects retained? |No

13.1.1) What changes / inconsistencies / errors |'WallSurface', 'RoofSurface’, and 'ClosureSurface' and so on
/ other issues were noted? which are integrated in 'Building' have been separated.
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Table of Contents

:::\E,L

= Scene layers

= b Address
[}
= O RoofSurface_surface

[]

= O WallSurface_surface

l

=] Building_surface
[
]_3_]__2) Attach = O BuildingPart_surface

screenshots (]
= O ClosureSurface_surface

O

= O QuterCeilingSurface_surface

O

= O GroundSurface_surface
B CityModel
B Buildinglnstallation_geom
B Building_geom

<

14.1) Is geometry read correctly?

No

ry

14.1.1) What changes / inconsistencies / errors /
other issues were noted?

Geomet

'Solid' (‘Building’) has been translated to 'MultiPatch'
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14.1.2) Attach
screenshots

L -

= Scene layers
= L3 C\Users\50436\Documents\ArcGIS\Rc

= O Address
o
= O RoofSurface_surface

]

= O WallSurface_surface

]

Time

General Source Selection

Extent

Rendering

Display Symbology Fields

Top: 437389.475000 m

Left: 92837.130000 m

Right: 93947.370000 m

Bottom: 436421.570000 m

Data Source

Definition Query

BuildingPart_surface | Address

Building_surface | WallSurface_surface

= Building_surface Data Type: File Geodatabase Feature Class ~
D Database: C:\Users\50436\Documents\ArcGIS\RotterdamLOD12.1
o Feature Class: Building_surface
= O BuildingPart_surface Feature Type: Simple
D Geometry Type: MultiPatch
Coordinates have Z values:
= O ClosureSurface_surface Coordinates have measures: Ho
D - Projected Coordinate System:  RD_New
= O QuterCeilingSurface surface Projection: Double_Stereographic W
D < >
= O GroundSurface_surface
D Set Data Sourc
B CityModel
B Buildinglnstallation_geom
B Building_geom
Table of Contents 2 x
-[a]8 :
£ Scene layers . "
= 3 C:\Users\50436\Documents\ArcGIS\Rc - ‘
[ Address
]
= O RoofSurface_surface v
= DTNa\ISurfa[e,surfa(e
I:I_Build\'ngPart_sur‘fa(E
= O ClosureSurface_surface
= D_OuterCewlingSurface_surface
S DEroundSurface_surface
M CityModel
E Buildinglnstallation_geom
@ Building_geom
< >
Table
=R R L
Building_surface
| -Object D"~ Shape "\ gml_id
> 1| MultiPatch D_0599100000643092 fme-gen-b
2 [MuttiPatch [liD_0599100000755840 fme-gen-b
3 [MultiPatch  [lD_0599100000755841 fme-gen-b
MultiPatch D _0599100000755936 fme-gen-b
5 |MultiPatch | ID_0599100000648669 fme-gen-b
6 [ MultiPatch ID_0599100000647069 fme-gen-b
7 [ MultiPatch 1D_0599100010040401 fme-gen-b
<
o4 1w Q (1 out of 148 Selected)

16.1) Is it possible to view the model in 3D? Yes
% 16.2) short comments to the previous question (optional) In ArcScene
> [17.1) Is it possible to view the model in 2D? Yes
17.2) short comments to the previous question (optional) In ArcMap.
E’ g 18.1) Is it possible to edit the model? Yes
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18.1.1) What editing is possible (attributes,
geometry, georeferencing, please add

details)?

Attributes can be edited (update, delete, relate...) in attribute table.
Geometry can be edited by a built-in tool called ‘3D Editor'.

For geometries, we can both edit placement and vertex. The
former can move, rotate and scale the whole object while the latter
move, delete and create vertices of an object.

We haven't found any tools to edit georeferencing.

3D Editor~ |[%g] » | > 7 [0.000 I BN E
Table 0o x ]
R RN
Building_geom X
"Object ID" * gml_id -
v 1/1D_0599100000631689 fme-gen-b94adaib-04(
18.1.2) Attach 2 [1D_0593100000631694 fme-gen-b34ada3b-04(
hot 31D_0599100000631696 fme-gen-b94a9a3b-04C
screensnots 4[ID_0599100100006522 | fme-gen-b94ada3b-04C
5 [ID_0599100100006523 fme-gen-b94a9a3b-04C
& |1D_0599100000670907 fme-gen-b94a9a3b-04C ,,
7 Iin nconodnnnnne7Tnnno Frmm mmem ROA AT AT
o < >
\ "o 1 » » [E|®| /(0 out of 104 Selected)
BuildingP... | Address | WallSurfa... | CityModel | Buildingl... | Building_...

18.2) short comments to the previous

question (optional)

Saving edits in '3D Editor' will change the model/database
permanently!

19.1) Is it possible to query the model and the attributes?

Yes

19.1.1) What kinds of query are possible?

SQL query to select features by attributes.

Select by Attributes

Object 1D

Enter a WHERE clause o select records in the table window.

Method : Create a new selection

time is needed to perform them?

gml_id
gl
ity .
: 1T
O |19.1.2) Attach - =
screenshots = I
Is GetUnique Values ~ Go To
Clase
20.1) Is it possible to analyse the objects and the model? ‘Yes
* For attributes, ArcGIS offers 'Statistics' in 'ArcToolBox'->'Analysis Tools' to
@ |20.1.1) What analysis are calculate summary statistics (MIN, MAX, MEAN, AVG, STD, SUM...) for
g possible? Do you know if the fields in a table.
< |results are reliable? How much For geometries, extract (select, clip...) and overlay (intersect, union, spatial

join...) can be performed in the same place which can perform intersect,
spatial join, and union operations.
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ArcToolbox o x
@l ArcToolbox ~
% @ 30 Analyst Tools
= @ 3DCIM CityGML Impert and Export
@ Analysis Tools
= & Extract
“,, Clip
#, Select
“, Split
#, Table Select
= & Overlay
|dentity
Intersect
» Spatial Join

LYY

Symmetrical Difference

20.1.2) Attach Unien

#, Update
screenshots Bl

& Statisti
requency
#., Summary Statistics
#, Tabulate Intersection
& @ Cartography Tools
& @ Conversion Tools
@ Data Interoperability Tools
#, Quick Export
#, Quick Import
7 @ Datz Management Tools
@ Editing Tools
., Densify
#, Erase Point
#_Fvtendline

[®) ArcToolbox | [ Result

20.2) short comments to the
previous question (optional)

There are very likely other analyzing tools exist. Because we are new to ArcGIS
and not familiar with it. There are many tools in the toolbox.

the software". Now choose:

You arrived at the end of the phase 1: "Import and manage the file in

The software has also export abilities

21.1) Are any pre-processing or setting changes needed in the
software to enable a consistent export?

No

Export

21.2) short comments to the previous
question (optional)

The export is very similar with the import. It also offers a button named
'‘parameters' which enables settings. But it is not necessary. The
default settings are consistent.

22) How long does it take for the data to be exported to CityGML?

|Iess then a minute

Test with BuildingsLoD3.gml

Import (and visualise, if the software allows it) the model

it's almost immediate

Zoom into the model to see more detalil

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

approximately, to:

Inspect the objects linked to the queried one through a
relationship

it's almost immediate

ref

24.1) Does the model maintain its correct dimensions and proportions?

Yes

25.1) Is the eventual translation consistent with the CityGML definitions? Yes

CS

Semanti| Gero | How long does it take,

issues were noted?

26.1.1) What changes / inconsistencies / errors / other |All the components of a building are separated. The
same components are put into one specific layer.
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& Buildinglnstallation_surface

26.1.2) Attach B2 ClosureSurtace.surface
screenshots & Door_surface
& GroundSurface_surface
& RoofSurface_surface
I Skl i
27.1) Are the attributes present in the CityGML entities retained and consistent? Yes
28.1) Are the relationships between the objects retained? Yes
28.2) short comments |The relationships are stored in the attribute table. For example, all the components of
to the previous a building (i.e. roof, groundsurface, and so on) have a field '‘gml_parent_id' indicating
question (optional) the gml id of its superclass (i.e. building).
2 29.1) Is geometry read correctly? Yes
g 29.2) short comments to the previous Surfaces are surfaces indeed. But the underlying geometry type
2 question (optional) is changed from 'MultiSurface' to ‘MultiPatch'.
O 130.1) Did the normals change? Yes

35.1.3) Needed time to perform the analysis about the model itself (type 1) less then a minute

37) How long does it take for the data to be exported to CityGML? less then a minute

Exp |Anal
ort |ysis

Test with Amsterdam.gml

. >|Import (and visualise, if the software allows it) the model more than one hour
% % Zoom into the model to see more detail 5-20 minutes
Q
S £pan the model 5-20 minutes
g g Rotate the model 5-20 minutes
= & |Query an object 5-20 minutes
S g
T f‘cg Inspect the objects linked to the queried one through a relationship 5-20 minutes
g 9 145.1) Is the eventual translation consistent with the CityGML definitions? Yes
B E 47.1) Are the attributes present in the CityGML entities retained and consistent? Yes
%‘.Q 55.1) Is it possible to analyse the objects and the model? Yes
g? 55.1.3) Needed time to perform the analysis about the model itself (type 1) more than one hour
You arrived at the end of the phase 1: "Import and manage the file in the The software has also export
£ |software". Now choose: abilities
§- 56.1) Are any pre-processing or setting changes needed in the software to No
W |enable a consistent export?
57) How long does it take for the data to be exported to CityGML? more than one hour
Test with Amsterdam.gml
e Import
e Export
. . : View
Kind of CityGML management possible: °
[ ity g possi « Query
e Edit
e Analyse
58) Would you like to share any other ArcScene cannot deal with massive data, every step takes ages to
comments or observations? finish.
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ESRI ArcGIS — Test 2

% Software Name [version] ‘ ArcGIS [10.2] Software house ESRI
E Proprietary or open source software? Kind of software
A proprietary GIS
Model and year Operating CPU GPU Memory Hard erve Hard drive
system (RAM) capacity free space
HP ZBook Studio . Intel Core i7- |Nvidia Quadro
G5 x360, 2018 Windows10 8750H P1000 16GB 512GB 210GB
LéJ 1.1) Does the software support No
< |CityGML ADEs?
2.1) Does the software support this CityGML data in native format? No
2.1.1) Which one of the following is  |[Some specific translation through specific tool/plugin is necessary, or
true? other kind of formats are used.
& |2.1.1.2) What processing and/or tools/plugins are necessary |The Data Interoperability extension should be
€ |[to import the CityGML file?Please justify your choices. installed.
S S e
% 2.1.1.3) Attach =N Batzézln_tekrgera:lllty Tools.tbx
A |screenshots N e
. Quick Import

2.2) short comments to the
previous question
(optional)

We need to install ArcGIS’s “Data Interoperability” extension to import the CityGML
file, this extension can read CityGML files directly without any conversion.

Test with RotterdamLoD12.gml

Import (and visualise, if the software allows it) the model 1-5 minutes

.|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

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

How long does it take,
approximately, to

4.1) How are the different LoDs They can only be imported and visualised all together, with overlaps in
read/managed in the software? their view / management / analysis

LoDs

4.2) Please, give more details and |The features of objects from different LoDs are put together, thus we
examples cannot distinguish which LoD it is by the software.
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-] = layers
= L8 Co\study\Master \QIGEC1008 G
= Address
.
= Building_surface
|
= BuildingPart_surface
|
= ClosureSurface_surface

[
43) AttaCh GroundSurface_surface

screenshots O

OuterCeilingSurface_surface
|
RoofSurface_surface
|
WallSurface_surface
(|
Building_geom
Buildinglnstallation_geem
CityMedel

(1 e T ]
R E H

T
]

0\ |

4.4) short comments to the Features with different semantics are put into different groups, but the
previous question (optional) LoDs are not considered when making groups.

5.1) Are you able to determine, by inspecting the data, the world
(projected) coordinate reference system of the data as described in the Yes
data description?

5.2) Add short comments to the previous questions (optional)

The coordinate reference system
is still RD_New after importing.

2 |6.1) Are the world (projected) coordinates taken into account when locating
S ) | : Yes
2 |the model in the software's coordinate reference system?
o X . X X ;
@ [6.2) short comments to the |in ArcGlobe, the warning arises when importing data. But we can transform the
© [previous question model’s CRS when importing data or transform the globe’s CRS after importing
8 |(optional) data to make these two CRS as same.
> 7.1) Are the "real-world" elevation values (heights) considered when locating the
) Yes

model in the software (z)?

8.1) Is the model oriented correctly with respect to the true North? Yes

9.1) When you import the data, Is it necessary to set the correct CRS manually? |No

9.2) short comments to the previous question (optional) ‘Correct CRS is imported with the dataset.

10.1) Is the eventual translation consistent with the CityGML definitions?

‘Yes

10.2) short comments to the previous question (optional)

We can see the features are showed in groups
which are divided according to the semantics.

11.1) Are the hierarchical relationships consistent with the CityGML hierarchy?

‘Yes

Semantics

11.2) short comments to the previous question (optional)

attribute tables.

The hierarchical relationships are stored in the

12.1) Are the attributes present in the CityGML entities retained and consistent?

‘No

12.1.1) What changes / inconsistencies / errors /
other issues were noted?

The attributes are retained, but they are stored in different
tables, thus they are not consistent, but we can get
features of one entity by checking their parent_id,

13.1) Are the relationships between the objects retained? Yes, through parent ids
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13.1.2) Attach
screenshots

gml_id

gml_parent_|

ID_1447d95f-b7 fd-4d23-8677-4a23ccdalbat

D_0S55 100000551560

ID_7815da%2-345b-4e44-b4ca-f5451c8T7H0E3

ID_0555100000631689

ID_&05595e5a-adad-4cad-0b58-ralbbf2earl3

ID_0555100000631689

ID_6bae8357-3116-47a5-8c70-bSecdbs1ed4bd

ID_0555100000631654

ID_a7245d00-5831-47cb-Bdbf-10848b3425ae

ID_0555100000631654

ID_d08bladc-2faf-4846-8ad0-1d5dcZa3vias

ID_055510000083 1654

ID_4cEbel14-8114-403c-92ed-22 746522770

ID_055510000063 1696

ID_fcd537a6-cd58-4963-9e97-2699ba13258d

ID_0555100000631696

ID_26fed4cl3-eb36-47d2-af5i-bal17casbla

ID_0585100000631696

ID_a39edZad-7d43-44d7-Baaf-e560ccifZact

ID_0585100100008522

ID_5f338cer-1482-42ee-ad81-167bre3eTcod

ID_05551001 000068522

ID_9%beS667-cadd-494f-aBbo-109e35a6fbba

ID_05551001 000068522

ID_5503d6be-doff-4831-8854-54253b4f18e5

ID_05551001 00006522

D_Z&a0ce5d-d55e-4275-0e4b-317 Jed 18422

ID_0555100100008523

ID_a557afb8-b8f3-4824-5dd0-5a%d8122610c

ID_0555100100008523

ID_ad484157-2ac5-4e17-b57a-37b5545cdf2 e

ID_0555100000670907

"Object 10" * Shape *

* 1 | MultiPatch
2 | MultiPatch

3 | MultiPatch

4 | MultiPatch

3 | MultiPatch

6 | MultiPatch

7 | MultiPatch

& | MultiPatch

9 | MultiPatch

10 | MultiPatch

11 | MultiPatch

12 | MultiPatch

13 | MultiPatch

14 | MultiPatch

15 | MultiPatch

16 | MultiPatch

17 | MultiPatch

12 | MoHiDat~h

ID_f43a528f-4e9d-4851-59a0-a59560769 121

ID_0555100000670907

IN GaTF~ldd CANa 4aT1 aTAC FITalfdarhlb

N NEGGA NANRMASTNIGNT

Geometry

14.1) Is geometry read correctly?

No

14.1.1) What changes / inconsistencies / errors / other issues were

noted?

surfaces.

All the features are divided into

14.1.2) Attach
screenshots

= = lLayers
= L ChstudyMaster 18WO3\GEQ1008 Geo Datas

=

=

Address

*

Building_surface

d

BuildingPart_surface

O

ClosureSurface_surface

d

GroundSurface_surface

(I

OuterCeilingSurface_surface

O

RoofSurface_surface

d

WallSurface_surface

(I
Ed Building_geom

E2 Buildinglnstallation_geom

B CityModel

15.1) Did normals change?

No

15.2) short comments to the previous question

(optional)

We compare the visualization results in FZKViwer with
that in ArcGIS, we think the normal stay the same.

View

16.1) Is it possible to view the model in 3D?

Yes

16.2) short comments to the previous question (optional)

In ArcGlobe we can view the model in 3D.

17.1) Is it possible to view the model in 2D?

Yes

17.2) short comments to the previous question (optional)

In ArcMap we can view it in 2D.

Ed

itin

18.1) Is it possible to edit the model?|Yes

49




ESRI ArcGIS — Test 2 — Windows 10 Home
Proprietary software
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Level of tester expertise: 1

18.1.1) What editing is possible
(attributes, geometry,

georeferencing, please add details)?

In the edit mode, we can edit the attributes and geometry.
And the CRS can be changed with “Data Management Tools” -
“Projections and Transformations” — “Feature” — “Project”.

Editor = IZ‘ 5N 3 D@ & ﬁi&
Attributes
Open the Attributes window s
18.1.2) Attach o can modity the tribte.
Screenshots values of selected features in the
layers you are editing. You can
also edit relationships among
features in this window.
@ Press F1 for more help.
19.1) Is it possible to query the model and the attributes? Yes
19.1.1) What kinds of query are possible? attributes query
Identify O x
Identify from: <Top-most layer» j
= B_uilding_surface
(B3|
Location: 92,948,332 437,016.944 Meters T
Field Value ~
"Object ID” 55
) Shape Multipatch
% 19,1_2) Attach gml_id ID_05591000007008
(@4 screenshots gml_parent_id fme-gen-08e9aa30-€
citygml_taraet_uri http: /. open §
citygml_feature_role dtyObjectMember
citygml_feature_role_attr_name <null =
citygml_feature_role_attr_wval <null =
gml_description <null =
gml_name <null =
ctygml_creationDate 2015-10-17
citygml_terminationDate <null =
externalReference_ externalObject_name <null =
externalReference__ externalObject_uri <null =
externalReference_ informationSystem <null =
citygml_generalizes_to__ xlink_href <null =
citygml_relative_to_terrain <null = A
£ >
|dentified 1 feature
19.2) short comments to the previous question (optional) ‘The query can be easily finished by the identify tool.
2 120.1) Is it possible to analyse the objects and the model?  [No
>
o . -
. . . But the python script is available so maybe the
& |20.2) short comments to the previous question (optional) > Pyt P Y
analysis can be made through python.
You arrived at the end of the phase 1: "Import and manage the file -
. . p P 9 The software has also export abilities
< |in the software". Now choose:
(@] . . .
S |21.1) Are any pre-processing or setting changes needed in the No
W |software to enable a consistent export?
22) How long does it take for the data to be exported to CityGML? |less than a minute
Test with BuildingsLoD3.gml
@g Import (and visualise, if the software allows it) the model less than a minute
C . . . . .
k=) :‘E Zoom into the model to see more detalil it's almost immediate
% ¢ |Pan the model it's almost immediate
T " : :
8 |Rotate the model it's almost immediate
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of tester expertise: 1

Query an object

it's almost immediate

Inspect the objects linked to the queried one through a

the software does not allow this

relationship
% |24.1) Does the model maintain its correct dimensions and Yes
g proportions?
O [24.2) short comments to the previous question (optional) The dimensions and model are maintained.
o
u% £137) How long does it take for the data to be exported to CityGML?  |less then a minute

Test with Amsterdam.gml

How long does it take,
approximately, to

_{Import (and visualise, if the software allows it) the model more than one hour

Zoom into the model to see more detail less than a minute

Pan the model

it's almost immediate

Rotate the model

less than a minute

Query an object

less than a minute

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

Export

You arrived at the end of the phase 1: "Import and manage the file in
the software".Now choose:

The software has also export abilities

56.1) Are any pre-processing or setting changes needed in the
software to enable a consistent export?

No

57) How long does it take for the data to be exported to CityGML? 20 minutes-1 hour

Final notes

Kind of CityGML
management possible

Import
Export
View
Query
Edit
Analysis
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ESRI ArcGIS — Test 3 — Windows 7 Professional
Proprietary software

GIS software

Level of tester expertise: 2 — Current user

ESRI ArcGIS — Test 3
% Software Name ‘ArcGIS 10.5 Software house ESRI
E Proprietary or open source software? Kind of software
A proprietary GIS
Model and Operating Memory Hard drive Hard drive free
CPU GPU .
o |year system (RAM) capacity space
é_ Intel ® Core ™
§ |[i5-6500 CPU |Windows 7 CPU@ Intel(R) HD
S |@3.20GHz |Professional  |3.20GHz Graphics 530 |1 CB 476 GB 298 Gb
3.20GHz
1.1) Does the software support CityGML ADEs? Yes
1.1.1) Are they directly managed without any change in the settings / specific |No, some specific settings /
tools / plugins? tools / plugins are necessary
1.1.1.1) Please give a description about how is it necessary to install the . .
i . Data interoperability tools
needed tool or plugin, or change the software settings, or any other
(parameters)
intervention which is necessary to enable the functlonahty
x|
Reader Driven by GityGML Schema: [ves (Recommendzd) =
AddtonalAGESchemarte@: [ | &
Tonore x:schematocation in Dataset: [No =l
CityGML Version - For Importing Feature Types Without Dataset: [ctyar 2.0 =
LIDJ FME Schema Optons.
< + [ Indude Only Feature Types in Dataset
1.1.1.2) Attach screenshots . T =
Texture Coordnate Order to follow SRS Axs Order: [No (Recommended) =l
Image 9.1 — Data Interoperability T
tool Addtional Attrbutes to Expose: | 5]
=" use Search Envelope
Par |
onxe [
e |
dope: T
v | octeus | [ ] o |
2.1) Does the software support this|Yes, but | used one specific tool/plugin/procedure/different implementation
g CityGML data in native format? format than GML (explain why and how does it work in the next questions)
S 2.1.1) Which one of the following is |Some specific translation through specific tool/plugin is necessary, or other
© |[true? kind of formats are used.
© . R
A [2.1.1.2) What processing and/or tools/plugins are necessary . .
to import the CityGML file?Please justify your choices. Data Interoperabity tools (See image 9.1)
Test with RotterdamLoD12.gml
§<5 Import (and visualise, if the software allows it) the model 1-5 minutes
< S
=2 Zoom into the model to see more detail it's almost immediate
(&)
O =
]
3 £ [Pan the model it's almost immediate
g =
5 § Rotate the model the software does not allow this
- Qo
% Z|Query an object it's almost immediate
I |Inspect the objects linked to the queried one through a relationship less then a minute
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e
g |Was any error reported when No
£ |importing the file?
o} ‘
n =
2 |4.3) Attach screenshots "2
e -@

(]
*;3< Can the textures be visualised correctly? No, the software does not support the texture visualisation
o
5.1) Are you able to determine, by inspecting the data, the world (projected) Yes
coordinate reference system of the data as described in the data description?
6.1) Are the world (projected) coordinates taken into account when locating the
) ) . Yes
model in the software's coordinate reference system?
7.1) Are the "real-world" elevation values (heights) considered when locating
) Yes
the model in the software (z)?
8.1) Is the model oriented correctly with respect to the true North? Yes
o 9.1) When you import the data, Is it necessary to set the correct CRS manually?|Yes
g 9.1.1) What are the tools needed to set the correct CRS, or where is it possible (In the software (Data
S |toset it in the software? Interoperability parameters)
HG_J Sup.: 437464,569000 metro(s)
6 12q.: 92824,468000 metro(s)| Der.: 93947,370000 metro(s)
(<] Inferior: 436417,288000 metro(s)
)
Fuente de Datos
Sislznadecoudsmdasproyecudoa::b‘e i RD_New ‘:'l
Proyecdion: : :_Stereographi
9.1.2) Attach screenshots e E i J
Central_Meridian: 5,38763889
Scale_Factor: 0,999%07%0
Latitude_Of_Origin: 52,15616056
Unidad Lineal: Meter
4| | ;I_J
Establecer la Fuente de Datos...
g -2110.1) Is the eventual translation consistent with the |Yes
0 & |[CityGML definitions? It seems to be, mantains "gml parent id" on attibute table
S 214.1) Is geometry read correctly? |Geometry is reinterpreted by the software (no geometry, points, multipatch)
[} .
O £115.1) Did normals change? Yes
16.1) Is it possible to view the model in 3D? Yes
% 16.2) short comments to the previous question (optional) In ArcScene
> |17.1) Is it possible to view the model in 2D? Yes
17.2) short comments to the previous question (optional) With ArcMap
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ﬁ 2118.1) Is it possible to edit the model? No
19.1) Is it possible to query the model and the attributes? Yes
19.1.1) What kinds of query are possible? Selection by attributes, identify
x|
Capa }"3' BuildingPart Multipatch Ll Shes) ] <Capa superior >
I~ Mostrar sélo capas seleccionables en la lista [=- BuildingPart Multipatch |
Método: ICrearuna nueva seleccion LI [+ | Campo
"OBJECTID" i‘ 4 OBJECTID
“gmi_id" iy
P ”grnl_parem_ﬁ" 4 SZI__JI)arent id
| "citygml_target_uri" = =
(] citygml_target_uri
8 s I I LI-_I dg:ml_feagm:e_role
;I il .Cﬂl citygml_feature_role_attr_name
;' L' L' ;lrtr:?:elgzei:’:g:_role_attr_val
ml_name
19.1.2) Attach screenshots <] <] o] Zw;ml_aeaﬁonoate
EEIEAE i 3l
i] _En_l M Obtener valores ﬁnicosl Ira: r— I
SELECT * FROM BuildingPart Multipatch WHERE: .
"citygml_feature_role” = ‘consistsOf BuildingPart” _:_I . =
_L_l : »7 I —
Bomar I Verificar | Ayuda l Cargar... | Guardar... l B Sy - ‘
Aceptar ‘ Aplicar | Cemar l )
. u
20.1) Is it possible to analyse |l tried but the only entities that the software (ArcScene) let me modify are the
the objects and the model? |"noGeometry" and "points" ones and the analysis does not work properly
» |20.1.1) What analysis are possible? Do you know if the results are reliable? .
% |n o 5 It failed
@ |How much time is needed to perform them®
©
C |20.1.3) Time required to perform the . .
< analysis about the model itself (type 1) No analysis of type 1 are possible
20.1.4) Time required to perform the No analvsis of tvpe 2 are possible
analysis about the model itself (type 2) y yp P
You arrived at the end of the prlase L: Import. and The software has also export-to-CityGML abilities
manage the file in the software". Now choose:
£ |21.1) Are any pre-processing or setting changes Yes
§_ needed in the software to enable a consistent export?
W 121.1.1) Can you add a short description of the steps |l can only export a feature, | guess that maybe certain
involved in the pre-processing? pre-processing could facilitate more funcionalities
22) How long does it take for the data to be exported to CityGML? ‘1—5 minutes
Test with BuildingsLoD3.gml
§<5 ~|Import (and visualise, if the software allows it) the model 1-5 minutes
g £ |Zoom into the model to see more detail it's almost immediate
'é %‘ Pan the model it's almost immediate
S £ |Rotate the model it's almost immediate
g >9< Query an object it's almost immediate
— Q
o
E; © |Inspect the objects linked to the queried one through a relationship |5-20 minutes
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Georef

24.1) Does the model maintain its correct dimensions and proportions? Yes

Geometry

29.1.2) Attach screenshots

Canes de Escena
= B x3OMatensl

.
= BB Window Mutpatch
5 B Window Point
.
= [ Window NoGeomesry
.
= 8 Window Lne
= 8 Window Pelygen
= B WaterSurface
= B waterGroundSurface
5 B WaterComreSurfoce
= B WaterBody Multpatch

= B8 WaterBady Pont
.

.
= 3 waterBiody Lre

= 8 WaterBody Polygon

= BB Walsurface Mutpatch

= B walsurface Pont

= [ Walturface Lne

= B WalSurface Polygon

3 BB TunnePart Mutpatch

5 B TunnePartPont
.

= [ TunnePart NoGeomesry
.

5 B TunePatine

= BB TumnePart Palygon
o

= B waterSody NoGeametry

.
= [ walsurface NoGesmetry
.

-l

!
%

Expor
t

37) How long does it take for the data to be exported to CityGML?

1-5 minutes

Short comments regarding the export functionality (optional)

| can only export a layer

Test with amsterdam.gml

How long does it take, approximately, to:Import (and visualise, if the |it crashes without completing the

software allows it) the model operation
Final notes
e Import
Kind of CityGML management e Export
possible e View
e Query

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

Data Interoperability was not able to import the gml, | tried to importing it
directly with ArcCatalog but it crashes
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1Spatial Elyx 3D

% Software Name [version] ‘ 1Spatial Elyx 3D [2.1] |Software house 1Spatial
E Proprietary or open source software? Kind of software
A proprietary GIS
_ |Model and Operating Memory Hard drive Hard drive free
5 CPU GPU .
= |year system (RAM) capacity space
(o
£ . NVIDIA
S |DELLxps  |Windows 10 intel Core 17 |oory oo GTx |16G 384 7
o Pro 2.6 GHz
960M
2 w1.1) Does the software support CityGML ADEs? No
O]
g g 2.1) Does the software support this CityGML data in native format? |Yes

Test with RotterdamLoD12.gml

{Import (and visualise, if the software allows it) the model it's almost immediate

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

it's almost immediate

How long does it take,
approximately, to

Inspect the objects linked to the queried one through a relationship

4.1) How are the different

LoDs read/managed in the
software?

They are all read and managed in the software and a consistent multi-LoD view
and management is possible by visualising / managing / analysing the objects in
the different connected LoDs.

4.2) Please, give more

Each LOD is considered as a geometry attribute and could be manage

details and examples

individually (visualisation, queries, ...)

s | - 4 o Y = =a
o B o )

" = st
) :
3 : l- ,

4.3) Attach | = I NS NI &0

screenshots | — = '

i
 &|Can the textures be visualised correctly? |Yes

56




1Spatial Elyx 3D — Windows 10 Pro
Proprietary software

GIS software

Level of tester expertise: 2 — Current user

Attach screenshots ——

L —

short comments to the previous [You could apply other thematic than texture, for exemple color depending on
question (optional) attribute or computed attribute (volume, area, ...)

5.1) Are you able to determine, by inspecting the data, the world (projected) Yes
o |coordinate reference system of the data as described in the data description?
c a q o o
‘5 |6.1) Are the world (projected) coordinates taken into account when locating the
c 3 " ] Yes
@ |model in the software's coordinate reference system?
% 7.1) Are the "real-world" elevation values (heights) considered when locating the
2 . Yes
S model in the software (z)?
O |8.1) Is the model oriented correctly with respect to the true North? Yes
9.1) When you import the data, Is it necessary to set the correct CRS manually? |No
9 10.1) Is the eventual translation consistent with the CityGML definitions? Yes
g 11.1) Are the hierarchical relationships consistent with the CityGML hierarchy? Yes
g 12.1) Are the attributes present in the CityGML entities retained and consistent? Yes
O 113.1) Are the relationships between the objects retained? Yes
3 2(14.1) Is geometry read correctly? Yes
[}
£/15.1) Did normals change? Yes
> 16.1) Is it possible to view the model in 3D? Yes
[}
2 . . . . Yes
?2
> |17.1) Is it possible to view the model in 2D? Orthographic view
= 18.1) Is it possible to edit the model? No
% 18.2) short comments to the previous Import in DBMS is available in the software and then data could be
W |guestion (optional) edited
> [19.1) Is it possible to query the model and the attributes? lYes
g
o

Conditions on attribute value, computed attributes (area,

i i ?
19.1.1) What kinds of query are possible* volume, ...) and topology relation (Within, Intersect, ...)
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& Nouveau contexte - Elyx 3D
File Edt View Nevigation Infarmation Tecls T

OeHTai Z0O0 @6 ke« 27 &) 2, 00E Twemows| A TTRS LB =
Informations &%
O suilding
- Attributes
s 1
Creation Date npgs 0o =
santalBoumiagen 4
geboumnummer 0539100000655303
hoogste bouwlaag
lssgets_bouwlsag a
statusOmsch T BULDING 7 x
trpeomche Mame: [New search Desarpion: | ]
» Envelope
> Lod1 Geometry = | =
Rotierdam 1001 Lodz.guiang | | asmbut: Operator: e
”“"a:m‘ Buiding typecmecte = = | tussergan Bl=1E
19.1.2) Attach screenshots || e Creenne EEE OF [ 8 Ao o ] 6w
devigtion Atibute op Value Co
:m'm'“ &MLTLGUMHW_ 50 ; N
mschr ‘tussenpand’
BB
Nevigaton | Display fiter
1§ Envelope
Sélection 1 @ Lod1 Geometry
@ Lod2 Geametry « >
s Tae Q-
14 < > ypeOmiche
1 1 3 Save cancel | apply genpand
2w v 7 yer T59100000635... 2 7 Fandin gebruik  tussenpand
3 1 102019000, 3 0599100000638 2 0 Pandin gebruik  tussenpand
P 1062019 000... 3 0503100000682, 2 0 Pandin gebruik  tussenpand
Dlust | (5 classes
[ setecton ] e 1)
Focus distance — Mouse postion
MNouveau contete [sm0ses61 | o000 Jy[0000 Js[0.000 | u[s3266.426 | 437282001

Analysis

20.1) Is it possible to analyse
the objects and the model?

Yes, analysis about the modelled object performaces (energy, noise,
shadow...) are possible (type 2)

are reliable? How much time i

20.1.1) What analysis are possible? Do you know if the results

Intervisibility, surface calculations, volumes
calculations, buffers

s needed to perform them?

S =
e A
‘unH‘.ﬁ- SO ORANE « G2, U OY i /GRS LRSS
- T
e ae
L] O 2 s -
Lo B8
S B R DN Sy ey
— -
. 4 o
20.1.2) Attach screenshots | -~
Image 10.1 — Intervisibility - = -
- ) o e A an i
analysis S
— L S s
S
e e e =
" nawamme. 1 - ) ' PRV — :’_:" . ""'
T Ts e e T
T T " s s g —
1 g e G ST
P——
T Sy
Rl A R s
— B v GENED
e e
A - tom e .ra - - . -
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Image 10.2 — Buffer analysis

YTimsinss /GRS LS =&

Image 10.3 — Measurement

My

s oo iwww ik o[ - -

20.1.4) Time required to perform the analysis about the model itself (type 2) ‘it's almost immediate

You arrived at the end of the phase 1: "Import and
manage the file in the software". Now choose:

The software has also export-to-CityGML abilities

21.1) Are any pre-processing or setting changes

needed in the software to enable a consistent export?

No

21.2) short comments to the previous question
(optional)

CityGML Export could be done on any data loaded in
Elyx 3D so CityGML ,shp, db data, ...

Export

22) How long does it take for the data to be exported

to CityGML?

it's almost immediate

Short comments regarding the export functionality
(optional)

Possibility to choose data (selection, current view),
attributes (mapping input to standard or generic
attribute) and CityGML version (1.0 ou 2.0)

Test with BuildingsLoD3.gml

_{Import (and visualise, if the software allows it) the model it's almost immediate

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

How long does it take,
approximately, to

Inspect the objects linked to the queried one through a relationship it's almost immediate
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O L . . .
8 ©124.1) Does the model maintain its correct dimensions and proportions? |Yes
-
Oet™ @k Z02 0> 'gIne LB S
—_— T a
~ Cnyomn 2 a2
! Bt v 2 8
Image (@ niaz
10.4 - —
Visualisati |« e
on.: ::.'.. :- Oownttontgtes  Climesryte
geometries| i .
, attributes, || T2 g% | m—ee
relations | it e
b S
P ] - (L
[ . . . . .
5 5137) How long does it take for the data to be exported to CityGML? it's almost immediate
Test with amsterdam.gml
How long does it take, approximately, to:Import (and visualise, if the |it crashes without completing the
software allows it) the model operation
Final notes
e Import
e Export
Kind of possible CityGML e View
management possible e Query
e Analysis
e Importin RDBMS
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QGIS Test 1 — MacOS Mojave
Open source software

GIS software

Level of tester expertise: 3 — Expert user

QGIS—Test 1
% Software Name |QGIS [3.6.3] Developers https://www.qgis.org/en/site/
E Proprietary or open source software? Kind of software
c?) open source GIS
_ |Model and Operating Memory . . Hard drive free
% year system CPU GPU (RAM) Hard drive capacity space
(o
£ |MacBook Pro Radeon Pro 460 4 500 GB SSD (of
S |15 (Late mg;?/g :;“g'GCGor:Z GB / Intel HD EgSSRs which 400 GB are  |17,68GB
2016) J ' Graphics 530 allocated to MacOS)
1.1) Does the software support CityGML ADEs? |l don't know
Lé-‘ The software is supposed to parse generic GML, therefore
<C [1.2) Add short comments to the previous questions|ADEs should be supported through their XSD files.
Unfortunately, it still doesn't work so | cannot verify.
= |2.1) Does the software support this Yes
€ |CityGML data in native format?
(@] .. )
= . Originally, QGIS loads GML files by drag-n-drop.
% 2.2) short comments to the previous The data are loaded in a relational data format (due to QGIS's internal
Q |question (optional) data structure)
Test with RotterdamLoD12.gml
gg Import (and visualise, if the software allows it) the model The geometr){ is not loaded properly
< S (loaded as points)
‘; >|Zoom into the model to see more detail it's almost immediate
[}
§ g Pan the model it's almost immediate
gg Rotate the model it's almost immediate
E § Query an object it's almost immediate
o
T |Inspect the objects linked to the queried one through a relationship |it's almost immediate
E’ 5 |Was any error reported when importing the file? No, but the geometries are shown as points
4.1) How are the different LoDs read/managed in They can only be imported and visualised all together,
the software? with overlaps in their view / management / analysis
4.2) Please, give more details and examples All points of all LoDs loaded in one layer.
wE VA .f-o.,;‘. .ﬂc'z; - EI.P
[2] : &
D "t
o e
S :
4.3) Attach
screenshots C
L
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Level

of tester expertise: 3 — Expert user

Text
ure

Can the textures be visualised correctly? No, the software does not support the texture visualisation

Test with BuildiongsLoD3.gml

How long does it take, approximately to: Import (and the software was not able to import the dataset, even
visualise, if the software allows it) the model if without crushing

Test with amsterdam.gml

How long does it take,
approximately, to

Import (and visualise, if the software allows it) the model

5-20 minutes

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

Querying is fast, but does not work
properly

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

Georeferencing

39.1) Are you able to determine, by inspecting the data, the world (projected) coordinate Yes
reference system of the data as described in the data description?
40.1) Are the world (projected) coordinates taken into account when locating the model in

: \ Yes
the software's coordinate reference system?
41.1) Are the "real-world" elevation values (heights) considered when locating the model in v

es

the software (z2)?
42.1) Is the model oriented correctly with respect to the true North? Yes
43.1) Does the model maintain its correct dimensions and proportions? Yes
44.1) When you import the data, Is it necessary to set the correct CRS manually? No

45.1) Is the eventual translation consistent with the CityGML
definitions?

Yes

Different object types are loaded to different

§ 45.2) short comments to the previous question (optional) layers.
é 46.1) Are the hierarchical relationships consistent with the The software does not have the necessary
g CityGML hierarchy? tools to determine this information
47.1) Are the attributes present in the CityGML entities retained Yes
and consistent?
48.1) Are the relationships between the objects retained? No
3] 49.1) Is geometry read correctly? The software does not have the necessary tools to determine
% > 9 ry y: this information
Q
O |50.1) Did the normals change? The software does not have the necessary tools for checking it
51.1) Is it possible to view the model in 3D? |Yes
> 52.1) Is it possible to view the model in 2D? |Yes
-g Other

52.2) short comments to the previous The 2D viewer is significantly slower than the 3D viewer. All
question (optional) answers regarding performance were given for the 3D viewer.
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48.1.2) Attach
screenshots

Image 12.1 - The
attributes of
buildings as
loaded by QGIS

L]

aw

o

SR ERE R R

SEEEAERERRRERE NI

Image 12.2 — The
3D viewer with
buildings loaded

>

> %

i

3D Map 1

Image 12.3 - The
2D viewer and all
layers as loaded
by QGIS. 2D
viewer is
significantly slower
than the 3D
viewer.

53.1) Is it possible to edit the model?
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53.2) short comments to the previous question (optional)

‘QGIS has grayed out the "Edit mode" option.

Analysis

55.1) Is it possible to analyse the objects and the
model?

Yes

55.1.1) What analysis are possible? Do you know if the
results are reliable?

QGIS provides a toolbox for doing analysis. Most of it
will probably work only for 2D coordinates, but there
are options to use GRASS which has several 3D
processing algorithms implemented.

55.1.3) Needed time to perform the analysis about the
model itself (type 1)

1-5 minutes

55.2) short comments to the previous question
(optional)

The analysis conducted was the extraction of points
from polygons.

Export

You arrived at the end of the phase 1: "Import and
manage the file in the software". Now choose:

The software cannot export, therefore skip the
phase 2

Short comments regarding the export functionality
(optional)

QGIS can export in other formats, but not in
CityGML.

Final notes
Kind of CityGML '\;‘i"gx”
management .
possible Query .
e Analysis

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

Loading is inconsistent. 2D view is sl

slow. Analysis can be conducted but
might be used but that's not working

ow, but querying works. 3D view takes a while to

initialize, but after that it's fast (but querying doesn't work). Inspecting attributes is a bit

is mostly limited to 2D (although GRASS algorithms
with QGIS 3.6).
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QGIS Test 2
% Software Name |QGIS developer ‘QGIS Organization
E Proprietary or open source software? Kind of software
(?) open source GIS
o Model and Operating CPU GPU Memory (RAM) Hard qlrlve Hard drive free
3 |year system capacity space
£ |Lenovo Y700, |Windows 10 | GeForce 960
o ! -
S |2015 Home 64-bit |~ 6790HC  l4Gp 16 500 100
w
<DE 1.1) Does the software support CityGML ADES? No
2.1) Does the software support this CityGML data in native format? No

2.1.1) Which one of the following is true?

necessary, or other kind of formats are used.

Some specific translation through specific tool/plugin is

Data format

2.1.1.2) What processing and/or tools/plugins
are necessary to import the CityGML file?

Conversion to CityJSON with citygml-tools 1.1.0

2.1.1.3) Attach screenshots

Test with RotterdamLoD12.gml

Import (and visualise, if the software allows it) the model

it's almost immediate

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

20 minutes-1 hour

How long does it take,
approximately, to

Inspect the objects linked to the queried one through a relationship

it's almost immediate

software?

4.1) How are the different
LoDs read/managed in the

included there anymore

The software cannot recognize different LoD Levels, information is lost. Exporting
feature to the same format (json) shows the problem, the information is not

LoD

4.2) Please, give more
details and examples

The information referring to LoD (for example, parameter desribing to which level
the feature is assigned, 'lod' ='3', is not available after exporting the imported file

65




QGIS Test 2 — Windows 10

Open source software

GIS software

Level of tester expertise: 2 — Current user

4.3) Attach screenshots

5.1) Are you able to determine, by inspecting the data, the world (projected)
coordinate reference system of the data as described in the data description?
Information about CRS is stored without
any problems

Yes

5.2) Add short comments to the previous questions (optional)

6.1) Are the world (projected) coordinates taken into account when
locating the model in the software's coordinate reference system?

6.2) short comments to the previous question (optional) Information is handled without problem

7.1) Are the "real-world" elevation values (heights) considered
when locating the model in the software (z)?

Yes

Yes

The origin value as well as the height is
stored correctly
8.1) Is the model oriented correctly with respect to the true North? |Yes

In 2D yes. 3D viewer in QGIS does not let
to check that

7.2) short comments to the previous question (optional)

8.2) short comments to the previous question (optional)

2 19.1) When you import the data, Is it necessary to set the correct
'S |CRS manually? No
c y:
(]
T |9.1.1) What are the tools needed to set the correct CRS, or where , , -
N : L It is possible to set it in the software
@ |is it possible to set it in the software?
8 (X Coordinate Reference System Selector
O
e r— i —
9.1.2) Attach screenshots e S e
e Sluccqrnpmm;ﬂi‘?iv ::s;j”;\;o
ersazem
Amersfoort / RD New
9.2) short comments to the previous question (optional) Coordinate system is not an issue in GIS
10.1) Is the eventual translation consistent with the Yes
9 |CityGML definitions?
3 10.2) short comments to the previous question (optional) It 1S possmle to distinguish buildings and
% buildingspart as a type of feature
0 |11.1) Are the hierarchical relationships consistent with the No
CityGML hierarchy?
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12.1) Are the attributes present in the CityGML entities

retained and consistent? No

It is trying to make it consistent, but the classes vary between different objects
- beucase of that, buildingparts information is just a list of NULLs, so it is hard
to treat this information as solid. The information about dimensions, cubature
and so on is stored correctly

12.1.1) What changes /
inconsistencies / errors / other
issues were noted?

12.1.2) Attach screenshots

It is possible to distinguish which object should be a
parent and which should be a child. It is hard to

12.2) short comments to the previous question provide exact solution, but it is possible to distinguish
with naked eye that parent id is shorter and less
complicated.

14.1) Is geometry read correctly? Yes, partially

2 |14.2) short comments to the previous It is possible to visualize the model correctly.

g question (optional) However, a lot of geometries are invalid

g€ |15.1) Did normals change? Yes

© 15.2) short comments to the previous The model looks to be consistent when it comes to normals,
question (optional) however it is just based on the observation (no weird things noticed)

16.1) Is it possible to view the model in 3D? Yes

> 16.2) short comments to the previous question It is quite a new feature in QGIS and it is limited to just a
@ |(optional) view
> 17.1) Is it possible to view the model in 2D? Yes
17.2) short comments to the previous question It is possible to visualize it without any problem in 2D
18.1) Is it possible to edit the model? No
o It is not possible to edit the model - the toggle edit
£ . . button is gray. The found explanation states that i can
5 |18.2) short comments to the previous question be referred to mixed i d driver limitati
D |(optional) e referred to mixed geometries and driver limitations.
Same issue as with the Rotterdam - probably problem
with GDAL capacities and drivers.
19.1) Is it possible to query the model . . . . 0
g, and the attributes? It is possible to do it but not in 100%
8: 19.1.1) What kinds of query are It is possible to query the elements that appear in all of the object

possible? types. As screenshot the query for all the buildings built before 1960.
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19.1.2) Attach screenshots

Q

/| @ Select by Expression - Rotterdam 28982

Exprewon | Puncion Edtor
1

< attribute.deviation

| outetemevens M v Rostens
7| e
== e

Analysis

20.1) Is it possible to analyse the objects and the model? |{In some way - a lot of geometries are invalid

20.1.1) What analysis are possible? Do
you know if the results are reliable? How
much time is needed to perform them?

The results are not reliable - most of the geometries are invalid and
we can simply ignore that and move on. It is not making them valid
anyway. | attach the screenshot with invalid features marked with
dots. The number of them is referring the problem

20.1.2) Attach screenshots

Image 13.1 — geometries validity (analysis output?)?

[

)
8 _oP

- DEPT

L2

°
P

A s

20.2) short comments to the previous question
(optional)

It is performing fast, the results are not reliable and
speed is probably caused by avoiding broken

geometry

Export

You arrived at the end of the phase 1: "Import and manage the file in

the software". Now choose:

The software has also export abilities

21.1) Are any pre-processing or setting changes needed in the

software to enable a consistent export?

Yes

21.1.1) Can you add a short description of the steps
involved in the pre-processing?

If you import GML directly and export it right after - the
information about Buildingparts is lost. With JSON in
the middle, this information is stored (not on the
proper way, but it exist). That's because it is stored as

same level object and it is not lost inside of the parent
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21.1.2) Attach screenshots and files

21.2) short comments to the

. . ; | provided the screenshot with visible BuildingPart as normal object
previous question (optional)

22) How long does it take for the data to be exported to CityGML? ‘it‘s almost immediate

Test with BuildingsLoD3.gml

Import (and visualise, if the software allows it) the . . .
it's almost immediate

o

< o |model

*; >\|Zoom into the model to see more detail it's almost immediate

3 ‘% Pan the model it's almost immediate

‘; § Rotate the model it's almost immediate

=

o 8 Query an object it's almost immediate

= ; : X

g Inspgct thg objects linked to the queried one through a the software does not allow this
relationship

24.1) Does the model maintain its correct dimensions and proportions? ‘Yes

The buildings are still buildings when it comes to type

(optional)

©

S -

8 24.2) short comments to the previous question (optional) The measured distances are the same as on the
picture above

% [25.1) Is the eventual translation consistent with the CityGML definitions? ‘Yes

% 25.2) short comments to the previous question

IS

¢}

N

26.1) Are the hierarchical relationships consistent with the CityGML hierarchy? ‘No
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Feature Value
~ Buildings_28932
~ (Derved)
(clicked coordinate X) 4252
(clicked coordinate Y) 46.63
Area (Cartesian) 173077 m*
Area (Ellipsoidal, WGS84) 172.644 m*
Closest X 4252
Closest Y 48.73
Closest vertex X 4243
Closest vertex Y 48.73
Closest vertex Z 49
Closest vertex number 3
26.1.2) Attach screenshots Sceetve 2
Interpolated Z 1.02
Part number 14
Parts 151
Perimeter (Cartesian) 483560 m
Perimeter (Ellipsoidal, WGS84) 487848 m
Vertices 08
» (Actions)
uid eacfbdf5-a50c-45fe-245b-0da...
type Building
attribute.roofType Flat
attnbute.storeysAboveGround 2
attribute.yearOf Construction 1948
attribute.function Residential
27.2) short comments to the previous question All of the object have same attributes, so no NULL
(optional) values this time
28.1) Are the relationships between the objects No
retained?
28.1.1) What changes / There are no information about relationship, all of the childs of the buildings are
inconsistencies / errors / other |stored into geometry, not as separate objects. Only the whole building can be
issues were noted? chosen, without seperation on the parts

28.1.2) Attach screenshots

> 29.1) Is geometry read correctly? Yes
g 29.2) short comments to the previous question |The model looks consistent when it comes to the visualization.
9 130.1) Did the normals change? Yes
© 30.2) short comments to the previous question |The visualization looks correct
§ . 34.1) Is it possible to query the model and the attributes? |Yes
O |34.1.1) What kinds of query are possible? It is possible to query the attributes

70




QGIS Test 2 — Windows 10

Open source software

GIS software

Level of tester expertise: 2 — Current user

34.1.2) Attach screenshots

34.2) short comments to the previous question ‘On the screenshot buildings with hipped roof were chosen

35.1) Is it possible to analyse the objects and the model? ‘Yes

35.1.1) What analysis are possible? [To some extend yes. Anyway, the geometry is also not valid in that case.
Do you know if the results are We managed to buffer the objects, but the results are far away from

reliable? being considered as reliable. The buffer was performed in 2d.

Analysis

35.1.2) Attach screenshots

35.1.3) Needed time to perform the analysis |it's almost immediate

You arrived at the end of the phase 1: "Import and manage the file in

the software" Now choose: The software has also export abilities

36.1) Are any pre-processing or setting changes needed in the

software to enable a consistent export? Yes

Export

36.1.1) Can you add a short Same as with rotterdam data, the data was transformed to JSON at first,
description of the steps involved in  (when to QGIS and to GML again. The final final lost the geometries and it
the pre-processing? was not possible to visualize it in 3d anymore
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0 > &

36.1.2) Attach screenshots and files

37) How long does it take for the data to be exported to CityGML?

‘it‘s almost immediate

Test with amsterdam.gml

How long does it take, approximately, to:Import (and
visualise, if the software allows it) the model

the software does not allow this

Final notes
Import
Kind of CityGML management possible (through JSON [View
conversion) Query
Analyse
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QGIS - Test 3
% Software Name |QGIS [3.4] developer ‘QGIS Development Team
E Proprietary or open source software? Kind of software
c?) open source GIS
. Operating Memory Hard drive Hard drive free
% Model and year system CPU GPU (RAM) capacity space
(o .
£ |HP ZBook 15 |Windows 64- |Intel Core i7- | :N VIDIA
o X Quadro 8 GB 221 GB 31,6 GB
O |G2 bits 4800MQ 34 K2100M
1.1) Does the
software support  |No
W CityGML ADESs?
a
< 1.2) Add short CityJSON does have support for gml ADEs. However, we could not find out through
comments to the d . L o o
: . ocumentation how this is handled by the cityjsontools converter or the cityjsonloader
previous questions : ;
. plugin. Nonetheless, QGIS3 does not offer direct support.
(optional)
% £12.1) Does the software support this CityGML data N
= | . 0
Q L |in native format?
2.1.1) Which one of the following is true? Some specific translqtlon through specific tool/plugin is
necessary, or other kind of formats are used.
2.1.1.2) What processing and/or tools/plugins are |We used cityjsontools to convert between GML and JSON.
necessary to import the CityGML file?Please justify [Then, the plugin ‘cityjsonloader’ was installed on qgis. With
your choices. this, the converted cityjson could be imported
Q CityJSON Loader n
C:/Users/MariaGabriella/Desktop/GE01008-Assignment05/RotterdamLOD12. json
{
"cityjson_version": "0.9",
"epsg": 28992,
"extensions": false,
"cityobjects_total": 654,
"cityobjects_present": [
"Building",
"BuildingInstallation”,
"BuildingPart"
2.1.1.3) Attach 1 i
SCfeenShOtS ":rea?scfeof’ﬁ?::zlrr;pizZ:enél": false,
"geom_primitives_present": [
"Solid"
1;naterials": false,
"textures": true
}
[ ] split layers according to object type
Test with RotterdamLoD12.gml
= %‘ Import (and visualise, if the software allows it) the model it's almost immediate
w +—
§ g Zoom into the model to see more detail it's almost immediate
=2 § Pan the model it's almost immediate
° % Rotate the model it's almost immediate
3%: &5 Query an object it's almost immediate
8 |Inspect the objects linked to the queried one through a relationship the software does not allow this

73




QGIS — Test 3 — Windows 10

Open source software

GIS

Level of tester expertise: 2 — current user

4.1) How are the different LoDs They can only be imported and visualised all together, with overlaps in

read/managed in the software? their view / management / analysis

For RotterdamLod12 all the information concerning geometries is stored directly under the

4.2) Please, |attribute. However, as QGIS does not support CityGML, this cannot be viewed when importing

give more it directly. So when importing the converted cityJSON, both lod’s can only be seen together. In
details and tthe BuildingsLOD3 dataset, the geometry information is directly found under , with each
examples surface under a attribute. Then, each surface is represented by a . This is different from the

Rotterdam dataset, were all surfaces are stored twice under an lod1 or lod2 Solid.

[%2]
a
o
-
4.3) Attach
screenshots
Levels of Detail. Figure 1.
5.1) Are you able to determine, by inspecting the data, the world
(projected) coordinate reference system of the data as described in the |Yes
data description?
5.2) Add short comments to the previous gquestions (optional) CRS needs to be defined manually
6.1) Are the world (projected) coordinates taken into account when Yes
locating the model in the software's coordinate reference system?
7.1) Are the "real-world" elevation values (heights) considered when The software does not have the
locating the model in the software (z)? necessary tools for checking it
8.1) Is the model oriented correctly with respect to the true North? Yes
9.1) When you import the data, Is it necessary to set the correct CRS Yes
manually?
@ 19.1.1) What are the tools needed to set the correct CRS, or where is it |Just enter it in the prompt that shows
'S |possible to set it in the software? up.
@ # Coordinate Reference System Selector 70X
qq_" .Spaafycﬂs for layer Rotterdam_0D12
(O]
S
o
8 Filter ||
Recently used coordinate reference systems
Coordinate Reference System Authority ID
ETRS8S / ETRS-LAEA EPSG:3035
ETRS89 EPSG:4258
ETRS89 EPSG:5942
ETRS89 EPSG:E144
NADS23 / UTM zone 11N EPSG:26911
9 1 2) AttaCh WGS 84 EPSG:HE?
SCI‘eenShOtS Coordinate reference systems of the world [] Hide deprecated CRSs
Coordinate Reference System Authority 1D "
Voirol 1879 (Paris) EPSG:4821
WG5S 66 EPSG:ATED
WGs T2 EPSG:4322
WGS 72BE EPSG:4124
WGS 84 EPSG:4326
WGST2 IGNFWGST2G
Selected CRS: | \WGS 84
+proj=longiat +datum=WGS34 +no_defs
crat
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10.1) Is the eventual translation consistent with the CityGML definitions?

No

10.1.1)
What
changes /

cies /
errors /
other
issues
were
noted?

CityGML — Firstly, QGIS does not support cityGML properly. So when importing the gml file
directly, all information regarding the geometry of the buildings is lost. This means QGIS reads all
attributes listed directly under the cityobjectmember, but not the geometry itself. So: no walls,
doors or other building parts can be found. However, attributes seem to be present with the proper
inconsisten \nomenclature. And there is one attribute ‘name’ that could not be found in the xml - and is always
NULL in QGIS.

CityJSON — Geometry can be visualized, but is not accessible through the attribute table.
Attribute names are not the same as for the directly imported CityGML.: it becomes
attribute.’name’. Besides, ‘gml_id’ becomes ‘uid’ and an extra attribute ‘type’ is present, that
distinguishes between Building and BuildingPart objects. Therefore, there are 654 features listed
instead of 252.

Semantics

~  GML

& LTESL B =
ﬂ‘ Expression -
[] ID_0599100000059037 ~ gml_id
[] ID_0599100000192051 creationDate
[] ID_0599100000245641 laagste_bouwlaag
[

ID_0599100000248011
ID_0592100000277970
ID_0599100000429068
ID_0599100000432858
ID_0592100000471644
ID_0599100000602255
ID_0599100000602256
ID_0592100000602575
ID_0599100000610034
[ ID_0599100000610036
ID_0599100000610038
ID_0599100000612035
ID_0599100000612037
ID_0599100000612039
ID_0599100000612043

OOo0D0DOo0OO0o0Oo0O

hoogste_bouwlaag
aantalBouwlagen
typeOmschr
gebouwnummer
statusOmschr
theme

imageURT
textureType
wrapMode
borderColor
textureCoordinates

yearOfConstruction

RotterdamLOD12 Building :: Features Total: 252, Filtered: 252, Selected: 0
= &

ID_0599100000059037

2016-03-10

vrijstaand
599100000059037
Pand in gebruik

RhinoCity texturing

LoD0_LoD1_LoD2_Appearance/ID_0599100000059037.jpg

specific
border
0001

fi,...)

~ oEH|

b 4y 4»

[
[
[
[
[
[] ID_0599100000612044 CountryName (1:Nederland)
ID_0599100000612045 LocalityName (1:Rotterdam)
10.1.2) Attach @ g
h t [] ID_0599100000612046 ThoroughfareNumber (1:11)
screensnots [] ID_0599100000612047
ThoroughfareName (1:Blaak)
[] ID_0S99100000612051
[] ID_0599100000615585 PostalCodeNumber (1:3011GA)
[] ID_0599100000615586 deviation ML
[] ID_0599100000615588 name NULL
. JSON RotterdamLOD12 :: Features Total: 654, Filtered: 654, Selected: 0 - olEN
7 8B 5 B & LT E QK LR = 5@
abe uid vi=E v | Update Al Update Selected
ﬁ' Expression -
ID_000f0zb5-Bc..5-3d3741c7631d A || 9 1D_0599100000059037 E
1D_00c19bf1-58...5-d470ada0300a type Building €
[] ID_01687d1d-bo...e-c79984aS6aed attribute. yearOfConstruction |1982 €
ID_018666€2-9c...4-ed8bafd0aca0 attribute.creationDate 2016-03-10 pe
ID_01faf6ef-05...3-B4dcdcf66a19
o attribute. gebouwnummer 0599100000059037 €
] ID_03cD13af-5b...a-877a%ef56ce2
ID_0599100000059037 attribute.hoogste_bouwlaag |0 €
] ID_0599100000192051 attribute. statusOmschr Pand in gebruik T
] ID_0599100000245641 attribute.aantalBouwlagen |2 €
ID_0599100000248011 attribute.laagste_bouwlaag |1 €
ID_0599100000277970
- attribute.typeOmschr vrijstaand €
ID_0599100000429068
ID_0599100000432856 attribute. deviation
11.1) Are the hierarchical relationships consistent with the CityGML hierarchy? No
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11.1.1) What
changes /
inconsistencies /
errors / other
issues were
noted?

CityGML — It is difficult to answer this as many hierarchical relationships take place within
the geometry objects (and these are not properly present in QGIS). However, the program
has made an attempt at it: by including attributes in the attribute table. However, this has
not been done successfully: again, the geometries are not read, and most attributes have
NULL value as not every has an.

CityJSON — In the original GML file BuildingPart objects are found within each Building
object - together with the geometry of the building -, but QGIS reads BuildingPart
geometries as separate features. In the attribute table they are assigned the same
attributes (yearOfConstruction, function, roofType) as their parent Building objects, which
are then left NULL. This assumes that they are equivalent types, which is not the case.

11.1.2) Attach
screenshots

RotterdamlLOD12 Building :: Features Total: 252, Filtered: 252, Selected: 0

~ GML

YT X R
£, expression < pp NUL
1D_0599100000059037 ~ g P ‘exture]imageUR] N
[ 1D_0599100000192051 geartl | exture P N
1D_0599100000245641
« g exture|wraphode nuL
(7] 1D_0599100000248011
O 1D.0599100000277970 gl Pps Texture|borderColor NULL
1D_0559100000429068 Texture|target| TexCoordList|textureCoordinates NUL
[] 1D_0599100000432858 r theme NuL
1D_0599100000471644 1 URE NULL
1D_0599100000602255 -
siding! 9 s ype NULL
ID_0599100000602256
1D_0599100000602575 oo AL
[[] D_0599100000610034 a [Buidings e g I I olor NULL
[ 1_0599100000610036 a < |target| TexCoordListitextureCoordinates NULL
~ JSON RotterdamlLOD12 :; Features Total: 654, Filtered: 654, Selected: 0 - olEN
2 B 8 TXES5 Bk
abe uid v =g v
£ Boression .
e | | 1D_000f02b5-BccS-4cee-8545-3d3741c76314
1D_00¢19bf1-58...5-0470ad203008 type BuildingPart
1D_01687d1d-b0...e-c79984a56aed attribute.yearOfConstruction
1D_01866662-9c.. 4-ed8bofd0acad attrthanrastiiDate
1D_01fof6ef-05...3-B4dcdcf6a19
attribute.gebouwnummer
ID_03c013af-5b...5-877a9ef56ce2
1D_0599100000059037 attribute.hoogste_bouvdaag
ID_0599100000192051 attribute. statusomschr
1D_0599100000245641 attribute.aantalBouwlagen
991000
1_f99160000248011 attribute.lasgste_bouwlsag
1D_0599100000277970
_ attribute.typeOmschr
1D_0599100000429068
1D_0599100000432858 attribute.daviation
1D_0599100000471644 newl NULL [

12.1) Are the attributes present in the CityGML entities retained and consistent?

‘No

12.1.1) What
changes /
inconsistencies /
errors / other
issues were

CityGML — The attributes that were maintained can be read and interpreted by users, but
it may be more difficult to perform queries in cases where one object has several instances
within a subclass (such is the case for attributes within the BuildingPart and Address
classes). In these cases, a list is given in the format (X: a, b, c), with X being the number of
instances found within the attribute class. Besides, the attribute names for all things within
BuildingPart are extensive, and not easy to be written out.

noted? CityJSON — As BuildingPart is seen as a separate object from Building with the same
attributes, all information related to it is lost except its ID. However, this is not enough to
establish a connection with Building objects.
RotterdamiOD12 Building - Features Total: 252, Filtered: 252, Selected: 0 - oES
12.1.2) : S
Attach =
screenshots T '
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13.2) short

(optional)

There are links between instances or objects through the use of gml IDs. For example, a
surface member appointed under will have a reference ID. This ID is used to identify the
polygons under , that together represent a Building/BuildingPart. A polygon, on its turn, will

comments to the |be composed of at least one , which will have the same ID plus * E_X Y’ atthe end. The E
previous question |signalizes it's an exterior ring (I for interior), X identifies which LinearRing it is and Y stands

for the total number of rings in the polygon. However, as no geometries are read when
importing the CityGML, this relationship is lost. And as these ring IDs are used to handle
the appearance of a building properly, everything under will also be affected.

14.1) Is geometry read

The software does not have the necessary tools to determine this information

correctly?
f 14.2) short comments to the |Regarding question 14.1: for the CityGML file there are points (representing the
g previous question (optional) |addresses), but for the JSON file there are no tools
9 |15.1) Did normals change? |The software does not have the necessary tools for checking it
© 15.2) short comments |Regarding question 15.1: the normals are changed for the CityGML file. And for
to the previous CityJSON: there was something experimental which made it possible to add normals.
question (optional) However, nothing changed in the attribute table and the normals were not visualized.
16.1) Is it possible to view the model in 3D? Yes
> 16.2) short comments to the previous question (optional) |It is possible with the tool: New 3D Map View
-g 17.1) Is it possible to view the model in 2D? Yes
17.2) short comments to the previous question (optional) Itis fo_r C|tyGML only possible to view the buildings
as points, which represent the addresses.
18.1) Is it possible to edit the model? Yes
Geometry:
It was possible to manually edit the geometries. The result can be seen in figure 1. The building on
the left is the original CityJSON (invalid geometry) and the building on the right is the CityJSON
after editing. It became a valid geometry, which can be seen in figure 2.
There are also a few tools tried to validate the geometry automatically.
v.clean — generated warnings (figure 3) and it has a very long computation time/or maybe it will be
impossible to run. It is therefore considered not useful.
18.1.1) removing duplicate points — generating output worked, but the geometries of the output were still
What invalid
editing is  |repair geometries — validates a lot of the geometries, but some geometries wil be missing. This
.E’ possible |can be seen in figure 4. This may be due to the absence of spatial index files or it can be a bug in
= |(attributes, |QGIS 3, source: https://issues.qqgis.org/issues/14711.
W igeometry,
georeferen |Georeferencing:
cing, The spatial reference system can be edited as well by right-clicking the data layer and then
please add|choosing “Set CRS”. In 2D, the orientation can not be changed, but in 3D this is possible by
details)? |dragging the mouse.

Attributes:

Attributes can be edited, and new attributes added by right-clicking the data layer and choosing
‘Attribute Table'. it is also possible to perform selections based on certain values within the
attributes. However, the JSON file does differentiate between features of type ‘Building’ and
‘BuildingPart’ - this last has all attributes set to NULL, so this should be remembered when making
selections.
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18.1.2) Attach
screenshots

Editing possibilities. Figure 1. Screenshot which shows the invalid original geometry
(on the left) and the manually added geometry on the right.

78




QGIS - Test 3 — Windows 10
Open source software

GIS

Level of tester expertise: 2 — current user

Browser 2®

§ .
?

Editing possibilities. Figure 2. Screenshot which shows that the feature became
valid. geldige uitvoer means valid output.
Attach e o velean

WARNING: Feature (cat 17): degenerated polygon (3 vertices) “s
screenShOtS : Feature (cat 17): degenerated polygon (3 vertices)
eature (cat 17): degenerated polygon (3 vertices)
: Feature (cat 17): degenerated polygon (3 vertices)
: Feature (cat 17): degenerated polygon (3 vertices)
: Feature (cat 17): degenerated polygon (3 vertices)
: Feature (cat 17): degenerated polygon (3 vertices)
WARNING: Feature (cat 17): degenerated polygon (3 vertices)

0% | Cancel

Editing possibilities. Figure 3. Screenshot which shows the warnings when cleaning
the geometry
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Browser @%
GeyYy=zo
Favorieten 2
» |6 Home
4 /
» [ Volumes
& GeoPackage
/ Spatialite
@ PostGIS
» mssaL
& os2
@ WMS/WMTS
@ XYZ Tiles
 wes
V' WFS

840300

Editing possibilities. Figure 4. Screenshot which shows the repaired geometries in
green and the missing geometries in pink.

(2 Coordinate Reference System Selector X

| Define this layer's coordinate reference system
This layer appears to have no projection specification. By default, this layer will now have its projection set to that
of the project, but you may override this by selecting a different projection below.

Fiter | L |
Recently used dis e Y
Coordinate Reference System Authority ID o
NAD27 / California Albers EPSG:42308
WGS84+GRS80 / Mercator EPSG:42310
WGS 84 EPSG:4326
Amersfoort / RD New EPSG:7415
| Amersfoort / RD New EPSG:28992
v
< >
Coordi i of the world [ Hide deprecated CRSs
Coordinate Reference System Authority ID N
Vv Obligue Stereographic Alternative
ATST77 / New Brunswick Stereographic (ATS77) EPSG:2200
ATST7 / Prince Edward lsl. Stereographic (ATS77) EPSG:2290
Amersfoort / RD New EPSG:28992 v
< >

Selected CRS |Amersfoort / RD New
1Exmnt: 3.20, 50.75, 7.22, 53.70 A
|Projé: +projmsterea +iat_0=52. 1561605555555
+on_0=5.38763888888889 +k=0.9999079
+x_0=155000 +y_0=463000 +elps=bessel
| +towgs84=565,2369,50.0087,465.658,-0.406857,0.3 ,

LEATIZ 1 AMIE A DAY Losmibmamn oo oo . e )

=
Editing possibilities. Figure 5. Screenshot of how to change the spatial reference
system of a layer.

© %119.1) Is it possible to query the model and the attributes? Yes
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19.1.1)
What
kinds of
query
are

possible
?

Example 1. (selecting one building)

In figure 1, one building is selected in the attribute table. In figure 2, it becomes visible that indeed
only one building is selected and when saving this feature as a shapefile, only this building is saved,
which can be seen in figure 3.

Example 2. (selecting all buildings)

In Figure 1 of example 2, it can be seen that all building were selected in the attribute table, but in
figure 2, it can be seen that not all buildings were selected. A strange thing is that by selecting
certain geometries with query language more or less buildings will be selected. The output is
therefore different from the expected output, which makes it not logical and very difficult to use.

Example 3. (selecting all features)

It may be that this happens, because the other buildings only exists of building parts. Therefore, all
features were selected in example 3. In figure 1 & 2, it can be seen that all features well selected.
However, in figure 3 a new layer was created, but not all geometries were kept. This makes the
output again not logical and very difficult to use.

Attach screenshots

uid type e yoarOfConstry tribute.creationDa [Bute. GEDOUWNUMY 3te.hoogste bouw Tibute.statusOmsc bute.aantaiBouwla bute ldagste_bouw fribute.typeOmsct attribute deviation

ID_6eadaBad... BulldingPart
2 UUID_28010.. Buildinginstal
3 ID.d9eeal64.. BuildingPart
4 ID19a05¢96.. BuildingPart
s 10.05991000.. Building 1988 2016-07-28  0599100000.. 2 Pand in gebr... 3 0 tussenpand  NULL

6 1D_c5364851.. BuildingPart

7 1D_05991000.. Building 1987 2016-02-08 0599100000.. § Pandingebr.. 6 0 vrijstaand
8 1D_05991000.. Building 1988 2015-10-16 0589100000.. 2 Pand in gebr. 3 o tussenpand
9 1D.05991000.. Building 1988 2017-01-06 0599100000.. 3 Pand ingebr.. 4 0 tussenpand

Query possibilities. Example 1. Figure 1. Screenshot of one selected building in the
attribute table.
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19.1.2) Attach
screenshots

- A

Query possibilities. Example 1. Figure 2. Screenshot which shows that indeed one
building is selected. Yellow means a selected feature.

Query possibilities. Example 1. Figure 3. Screenshot which shows the new layer
containing one building
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type wita wane W anetr trikite crastinaMe: ihta nahoomem e wite hanneta haoes rikote etatseMmes hote santalBoosds bote lsanete b eikaote fenafimect attribgle devi
IdingPar ® Select by Expression - Rotterdam_28992
idinglns - —
= L Zoeken. Show Values -
IdingPat | = | 4 | - | /= Al () W — groep field
E _ . + Aggregates =
IdingPar = 'Building’| » Algemeen Double-click to add field name to
» Arrays expression string.
Iding » Berekening Right-Click on field name to open
IdingP » Conversies context menu sample value loading
+ Datum en Tijd options.
Iding v Fuzzy overeenkomsten — .
» (O Opmerkinge
Iding ! '“'"fn Loading field values from WFS
Lage layers isn't supported, before the =
iding » Maps ye Lep
* Operatoren Waarden = . Zoeken
Iding » Rasters
= » Record and Attributes Alle unieke 10 voorbeelden
IdingPar + Tekenreeks
+ Variabelen ‘Building’
Iding « Velden en waarden ‘Buildinglnstallation®
abe uid ‘BuildingPart’
e NULL
IdingPar e type
abe attribute yearOfConstruc...
IdingPar abe attribute.creationDate
Iding abc attribute.gebouwnummer
abe attribute.hoogste_bouwla...
Iding abe attribute.statusOmschr
IdingPat Uitvoer voorbeeld: 0 abe attribute.aantalBouwlagen -
IdingPar __HelP £/ Objecten selecteren |~ Sluiten
Iding =

Query possibilities. Example 2. Figure 1. Screenshot of selected buildings in the
attribute table with query language

‘4

2

G
&
b N Rl
==
-7

7,
/2{,

b
g

.'
. L

Query possibilities. Example 2. Figure 2. Screenshot which shows which buildings
are selected. Yellow means a selected feature.
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wa type wte YoarOICOnKtrL ritute. craationDa IDute gebouwnums Wit Hoogste bous Tbute StatusOmSE bute AantaBouwia bute Bagste_ Douw I1rbute fypeOmect attritiute Seviation

1 ID.BeadaBad.. NuLL NuLL NULL NULL NULL NULL NuLL NuULL NULL
2 UUID 28010 NuLL NuLL NULL NULL NULL NULL NuLL NULL NULL
3 ID.d9eealBA.. BuldingPart  NULL NuLL NULL NULL NULL NULL NuLL NULL NULL
4 ID19a05c96.. BulldingPart  NULL NuULE NULL NLL NULL NULL NULL NULL NULL
s 1D.05991000.. Bulding 1988 2016-07-28  0599100000.. 2 Pand in gebr.. 3 0 tussenpand  NULL
6 1D.c5364851.. BulldingPart  NULL NuLL NULL NULL NULL NULL NuLL NULL NuLL
7 1D.05991000... Buiiding 1987 2016-02-08  0599100000.. & Pand in gebr.. 6 0 vrijstaand NULL
& 1D.05991000.. Building 1988 2015-10-16  0699100000.. 2 Pand in gebr.. 3 0 tussenpand  NULL
9 10.05991000... Buiiding 1988 2017-01-06  0699100000.. 3 Pand In gebr.. 4 o tussenpend  NULL
0 1D.05991000.. Buliding 1983 2016-02-08  0599100000.. & Pand in gebr.. 6 0 kop van een rij yes

1 ID.4c6be014.. BuildingPart  ANULL NULL NULL NULL NULL NULL NULL NuLL NULL
12 10.05991000... Building 1949 2015-10-17  0699100000.. 7 Pand in gebr.. 9 1 tussenpand  NULL
13 1D.05991000... Building 1956 2016-10-12  0599100000.. € Pand in gebr.. 7 0 half vrijstaand  NULL
14 ID.505c71be... BulidingPart  NULL NuLL NULL NULL NULL NuLL NuLL NuLL NULL

Query possibilities. Example 3. Figure 1. Screenshot which shows that every feature
was selected in the attribute table.

QP
.
. S

>’

Py
- O
o'f,

Query possibilities. Example 3. Figure 2. Screenshot which shows that all features
are selected. Yellow means a selected feature.
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yellow and the missing geometries in blue.

Query possibilities. Example 3. Figure 3. Screenshot which shows the new layer in

Analysis

20.1) Is it possible to analyse the objects and the model? Yes

20.1.1) What analysis
are possible? Do you

Original CityGML — its was possible to create buffers and select certain points

know if the results are
reliable? How much
time is needed to
perform them?

CityJSON — 3D geometries can only be viewed in the 3D viewer

2D geometries: It is normally only possible to analyse valid geometries, but it may also
be possible to turn this off. However, the output can or will be unexpected, which is
earlier described under the following sections: editing possibilities and query

possibilities

o : .
g You arnved at th_e end of the pf:ase L Import. and The software cannot export, therefore skip the phase 2
W |manage the file in the software". Now choose:
Test with BuildingsLoD3.gml

§<5 __|Import (and visualise, if the software allows it) the model it's almost immediate
:‘% 9_ Zoom into the model to see more detail it's almost immediate
o %’ Pan the model it's almost immediate
3 g Rotate the model it's almost immediate
g ’é Query an object it's almost immediate
- Q

Q . . . . . .
§ @ |Inspect the objects linked to the queried one through a relationship the software does not allow this
§ ‘@ |24.1) Does the model maintain its correct dimensions and proportions? Yes
»n ©|25.1) Is the eventual translation consistent with the CityGML definitions?  |No

85




QGIS — Test 3 — Windows 10

Open source software
GIS

Level of tester expertise:

2 — current user

25.1.1) What
changes /
inconsistencie
s/ errors /
other issues
were noted?

CityGML — As with the Rotterdam dataset, when loading it directly in QGIS, the attributes
having a single value in between (as yearOfConstruction, storeysAboveGround and roofType)
are shown properly in the attribute table. Everything else is absent, including the geometry
information. And as there are no addresses available, QGIS represents the dataset as a table.

CityJSON — Geometry can be visualized, but is not accessible through the attribute table.
Attribute names are not the same as for the directly imported CityGML.: it becomes
attribute.’name’. Besides, ‘gml_id’ becomes ‘uid’ and an extra attribute ‘type’ is present, that

listed instead of 16.

distinguishes between Building and Buildinglnstallation objects. Therefore, there are 20 features

4f7116¢cb-1263-4e...951-6715330fcc7¢
6b995b26-b59f-4...ec-6c63edb26c2b

25.1.2) Attach

. GML BuildingsLOD3 Building :: Features Total: 16, Filtered: 16, Selected: 0
4] € B g 5 = g
£ expression =
T T T omi_id 6b995b26-b59f-489-81ec-6c63edb26c2b
3663d306-6024-4...8e-323076841bcl roofType Flat
3b333330-4429-4...ee-26226b810920 yearOfConstruction
46b1¢152-3837-4...d6-659361d4384d function Industrial
49e947¢4-3537-4...c6-e%2299d36240
storeysAboveGround

—oma

] 46b1c152-3827-4...d6-659361d4284d
49e947¢4-2537-4...c6-e9e€99d36240
4f7116¢b-1263-4e...951-6715330fcc7c
6b995b26-b59f-4...ec-6c6aedb26c2b

attribute.storeysAboveGround 4
attribute.yearOfConstruction 2014

attribute.function Industrial

screenshots
.. JSON BuildingsLOD3 :: Features Total: 20, Filtered: 20, Selected: 0 - oliE3
& € Ra LY MEIGE
€. Expression =
1c94bc05-5633-4...65-81dee85ch22f uid 6b995b26-b59f-4e89-81ec-6c6aedb26c2b
7 3663d306-60a4-4...8e-323076841bc1 type Building
~] 3b322230-4429-4...ee-26226b810920 attribute.roofType Flat

26.1) Are the hierarchical relationships consistent with the CityGML hierarchy?

No

26.1.1) What
changes /
inconsistencies /
errors / other
issues were
noted?

hierarchical level.

which is not the case.

CityGML — It is not possible to assess hierarchical relationships, as the attributes for
geometries are not present. All other attributes listed in QGIS fall under the same

CityJSON — Although in the original GML file BuildinglInstallation objects are found within
each Building object - together with the geometry of the building -, QGIS reads
BuildingInstallation geometries as separate features. In the attribute table they are
assigned the same attributes (yearOfConstruction, function, roofType) as their parent
Building objects, which are then left NULL. This assumes that they are equivalent types,

attribute.roofType NULL

26.1.2) Attach

screenshots attribute.storeysAboveGround MULL

attribute.yearOfConstruction  MULL

attribute.function NULL

uid UUID_3983d8b2-10e5-4626-be33-43181b8d3799

type BuildingInstallation

27.1) Are the
attributes present
in the CityGML
entities retained
and consistent?

Yes
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27.2) short
comments to the

CityGML — The attributes that are present have the correct name as specified in the
CltyGML file, and the values are appropriate for querying.

previous question CityJSON — the attribute names are preceded by the word ‘attribute’ - maybe as to define

(Epienz) the hierarchical relationship? However, this seems to be more impractical.
2 29.1) Is geometry read correctly? No
[} . .
£ . . . CityGML — not possible
S 29.1.1) What phanges / inconsistencies / CityJSON — only possible to view 3D
errors / other issues were noted? . : X
o 2D geometries are invalid
33.1) Is it possible
to edit the model? Yes
It is only possible for CityJSON 2D
Geometry:
manual editing — the same as for Rotterdam. It is possible!
v.clean — generated warnings and it has a very long computation time/or maybe it will be
impossible to run. It is therefore considered not useful.
removing duplicate points — generating output worked, but the geometries of the output
were still invalid
33.1.1) What repair geometries — validates a lot of the geometries, but some geometries will be
editing is possible |missing, which can be seen in figure 1. This may be due to the absence of spatial index
(attributes, files or it can be a bug in QGIS 3, source: https://issues.qqgis.org/issues/14711.
geometry,
georeferencing, Georeferencing:
please add The spatial reference system can be edited as well by right-clicking the data layer and then
details)? choosing “Set CRS”. In 2D, the orientation can not be changed, but in 3D this is possible
by dragging the mouse.
Attributes:
Attributes can be edited, and new attributes added by right-clicking the data layer and
o choosing ‘Attribute Table'. it is also possible to perform selections based on certain values
= within the attributes. However, the JSON file does differentiate between features of type
v ‘Building’ and ‘Buildinglnstallation’ - this last has all attributes set to NULL, so this should
be remembered when making selections.
N =m = B
33.1.2) Attach N W
screenshots al
m 0 o E
Editing possibilities. Figure 1. Screenshot which shows the repaired geometries in
green and the missing geometries in pink.
> |34.1) Is it possible
% |to query the model |Yes
O |and the attributes?
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Example 1. (selecting one building)
Not the whole geometry of the building is selected. This can be seen in figure 2 & 3.

Example 2. (selecting all buildings)

34.1.1) What kinds |When selecting all buildings, most parts of the geometry will be selected, which can be
of query are seen in figure 2. However, when creating a new layer, large parts of the buildings will be
possible? missing. This can be seen in figure 3.

Example 3. (selecting all features)
Even when selecting all features, still some parts of the geometry will be missing when
creating a new layer. This can be seen in figure 3.
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34.1.2) Attach
screenshots

uid type attribute.roofType ite v

1 48b1c152-38... Building Flat 1 1979 Residential

2 f5699ab7-66.. Building Hipped 1 1992 Residential

3 6b895b26-b.. Building Flat 4 24 Industrial

4 ccl4aBB6-40.. Building Pyramidal 3 2006 Residential

5 S62efcd-b.. Building Hipped H 2008 Industrial - - - -
& caf33126-a6.. Building Shed 3 1953 Industrial

7 UUID_ca589.. Buildinglnstal., NULL NULL NULL NULL

& UUID_cB091.. Buildinginstal.. NULL NULL NULL NULL

& 49e947cd-a.. Building Flat 5 195 Industrial

0 95213181-62... Building Shed 1 1952 Residential . l .
1 4f7M16cb-1a... Bullding Flat 1 1846 Industrial

12 BcfB4d98-2.. Building Flat 4 1975 Industrial

13 UUID_a3cSc.. Buildinglnstal., WULL NULL NULL NULL

14 UUID_eSdec?.. Bulldinginstal.. WULL NULL NULL NULL -
16 1c84bc05-5..  Building Flat 4 1964 Residential

16 735ac5d1-6.. Building Flat 3 1987 Residential

17 eacf6df5-a5. Building Flat 2 1648 Residantial

18 958a46b6-7.. Building Gabled 2 1976 Residential

19 3663d306-6.. Building Shed 3 1951 Industrial

20 3b3aaa30-d.. Building Hipped 2 1989 Residential .

Query possibilities. Example 1. Figure 1. Screenshot of one selected building in the  Query possibilities. Example 1. Figure 2. Screenshot which shows that indeed one
attribute table. building is selected. Yellow means a selected feature.

-agen
0’@'-.78..'3?'&

v selected building
v [ Buildings_28992 (o]

Query possibilities. Example 1. Figure 3. Screenshot which shows the new layer
containing one building (pink is the new layer and brown is the missing geometry)

s 0b008b26-b. Bobding Ml . o - |yl clalnlel) lw R0l S0 atuee sroep field =
7 + Aggregates
& cclda866-40.. Buiding = Building + Algemeen Double-chck to add feld name to
+ Arrays expression string.
5 962efBcd-b.. Buiding . Berekening Right-Click on fleld name to open
+ Conversies context menu sample value loading
o cof33126-96.. Bulding » Detinn THE options
7 UUID cas89. Buil insy . ‘Mﬂm o o
w . o.m 0 k
& UUID.c609T.. Buldinginsti * Kieur Loading feld values from WFS
g » Lagen layers isn't supported, before the =
+ Operatoren Waar X Zowker
10 96213181-62.. Buiding + Rasters e
+ Record and Attritutes unieke 10 voorbee!
N aMGeb-a.. Bulding > Takehe LA 2 e
12 8c16496-2.. Bulding e e Bukingratataton
13 UUID_ad3cBc.. Buidinginsti m‘f‘
1 UUID_eBdee?.. Buldinginsti - type
o attribute.roofType
15 1c94bc0s-5..  Building we attribute storeysAboveGrou
o attribute yesrOfConstruction
16 736acSd-6..  Bullding e attribute.function
17 eactBatB-a5.. Buiding * VoSN
+ Recent (Selection)

Query possibilities. Example 2. Figure 1. Screenshot of selected buildings in the
attribute table with query language
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-
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Query possibilities. Example 2. Figure 2. Screenshot which shows which buildings
are selected. Yellow means a selected feature.

» 1/
» [ Molumes
& GeoPackage
/ SpatiaLite
@ PostGIS
P MSsQL
I oB2
@ WMS/WMTS
» &8 XYZ Tiles
@& wcs
7 WFS
) OWS -
Lagen @m

o @ ® T &~ 0

B
v || selected_buildings

v [ Buildings_28992
m 0 o B

Query possibilities. Example 2. Figure 3. Screenshot which shows that the new
layer does not contain the whole geometry of the buildings. The new layer is shown
in orange and the missing geometry in brown.
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ua type attribute r00f Type Ae.510reysADOVEG ute yearOTConstry attribute function

| 4601c152-38... Building Flat 1 w79 Residontial

2 15699ab7-66... Bullding Hopad 1 1992 Residantial

3 6b995b26-b.. Building Flat 4 2014 Industrial

¢ cctdaB66-40... Building Pyramidal 3 2006 Residential = 5
s 962ef8ca-b.. Bulding Hipped 2 2006 Industrial D m = =
o cal33126-06.. Building Shed 3 1963 Industrial

7 UUID.cas89.. Buildinginstal... NULL NLL NULL o

# UUID_c6091.. Buildinginstal.. NULL NULL NULL NuLL —

o 49¢947c4-a. Building Flat 5 1951 Industrial . @

10 96213181-62... Bullding Shed 1 1952 Residential R

1 4f7116cb-1a..  Building Flat 1 1946 Industrial

12 Bcf64d96-2.. Bullding Flat 4 1976 Industrial

13 UUID_a3c9¢c... Buildinginstal.. NULL NLL NULL NULL

14 UUID_eBdcc?... Bulldinginstal.. NULL NULL NULL NULL

15 1c94bc05-5.. Bullding Flat 4 1964 Residential

16 735ac5d1-6... Building Flat 3 1087 Residential

17 eactBdiS-a5._. Bullding Flat 2 1948 Residential

18 958846b6-7.. Building Gabled 2 1976 Residential D o

19 3663d306-6... Bullding Shed 3 1951 Industrial E m =

20 3b338a30-4... Bullding Hioped 2 1989 Residential

Query possibilities. Example 3. Figure 1. Screenshot which shows that every feature  Query possibilities. Example 3. Figure 2. Screenshot which shows that all features
was selected in the attribute table. are selected. Yellow means a selected feature

F 4 Spallanive

W PostGIS

» MssaL

0 pB2

& WMS/WMTS
» &8 XYZ Tiles

@ wcs

Vv WFS

| OWS -

Lagen 2 )

4 » Y B g
v [ selected_features l
v [ Buildings_28992 ()

Query possibilities. Example 3. Figure 3. Screenshot which shows the new layer in
purple and the missing geometries in brown.

35.1) Is it possible to analyse the objects and the model? Yes
Original CityGML — its was possible to create buffers and select certain points; but no other
35.1.1) What . .
o |analysis are geometry is available
2 ible?
%‘ Er?s\?\;biﬁﬁeDo you CityJSON — 3D geometries can only be viewed in the 3D viewer
< 2D geometries: It is normally only possible to analyse valid geometries, but it may also be
results are ) . . L )
reliable? possible to turn this off. However, the output can or will be unexpected, which is earlier
' described under the following sections: editing possibilities and query possibilities.
35.1.3) Needed time to perform the analysis about the model itself (type 1) |1-5 minutes
2 < |You arrived at the end of the phase 1: "Import and manage the file |The software cannot export, therefore skip
@ |in the software". Now choose: the phase 2

Test with amsterdam.gml

Not possible to try out the dataset for Amsterdam |

Final notes
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QGIS — Test 3 — Windows 10
Open source software

GIS

Level of tester expertise: 2 — current user

e Import (through JSON)
Kind of CityGML o View
management e Query
possible o Edit

e Analysis(2D)
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QGIS 3.4 — Some more comments from one additional test

Open source software
GIS
Level of tester expertise: 2

QGIS 3.4 — Some more comments from one additional test

Software Name
[version]

QGIS 34 Software house

Software

Proprietary or open source software? Kind of software

Open source

GIS

native format?

2.1) Does it support this CityGML dataset in

Not for all the datasets

2.1.1) Which one of the following is true?

Some specific translation through specific tool/plugin is
necessary, or other kind of formats are used.

2.1.1.2) What
processing
and/or
tools/plugins
are necessary
to import the
CityGML file?

Needed Data Format and
conversion

Looking online it appears that a variety of other tools are available to convert the data into a
format QGIS will read directly; these include citygml4j-master and cityjson-qgis-plugin-
master.

citygml4j requires Java version 8 or above. The project uses Gradle as build system to build
the program model from source by running commands (https://github.com/citygml4j/ade-
xjc/blob/master/README.md).

Finding the relevant plug-ins and how to use them could be a blocker for many customers,
particularly those with strict software security policies.

Running the data through FME to create a json file is time consuming for some of the datasets.
The resultant data still throws an error in QGIS and will not load.

Test with Rotterdam.gml

4.1) How are the different LoDs read /managed? ‘Multi-LoD data are just loaded like points

modelling:

LoDs

Running the data through FME to
create a Geojson file: Does allow a . : z - : v
simple drag and drop with some 3D |+~

Bvut ‘t‘hvére' are.s-t'ill- .é”);s:terﬁhmeséages advising “Error unsupported geometry
type”. The data loads quickly and can be panned around quickly too.
Applying the Qgis2threejs plugin has no effect with the converted data.

Test with BuilsdingsLOD3.gm|®

6 The information already reported for the Rotterdam dataset is not repeated, unless there is any noticeable difference.
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QGIS 3.4 — Some more comments from one additional test

Open source software
GIS
Level of tester expertise: 2

nceSurvey  Home  Insert  Draw  Design  Layowt  References  Maiings  Review  View  Help
B Color = = L Picture Bordes + F‘ B Positron -
= |~= = = { =y
tions B Artistic Effects ~ 51~ =2 =d |l=d == || PFicuebfe. = A Wirap Test -
rection:
S e (e *| B P oyt e | e
Adjust Picture Styles 7 Aceessibility
Q & o —
~

i Selection Pane
[B=aiign-

Arange

The native building LoD3 file loads only as a table file
with no geomet

Picture Format O Seard

2+

Name

< 1 creationDate

abc 2 function

133 yearOfConstruction
abe 4 10ofType

1235 storeysAboveGround

jrstal din te

Converted to simple .json the data will n

Alia: Type pe nan enatl recisio ommer NMS WF

Gswing Sting 0
Gswing Sting 10
QString String 11
i Imeger 0

Qswing String 9
i Imeger 0

=]

B EEEA A
0B &

ot load at all.

=]

Converted to Geojson, the file can be loaded using
simple drag and drop with geometries, none of which
are 3D.

The same qgis plugin, Qgis2threejs has no effect with
this layer

Test with amsterdam.gml
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QGIS 3.4 — Some more comments from one additional test
Open source software

GIS

Level of tester expertise: 2

Looking at the Amsterdam data, which is used later in the task, the .gml loaded with geometries, almost as a
mesh (possibly a TIN). The data set is immense and took some length to load (9 minutes) and render.

|

Without further processing the data cannot be visualised as a model, though the same qgis plugin,
Qgis2threejs, can be applied to create the simple 3D element as with the Rotterdam data above. | would not
recommend trying this with the whole data file, which would almost certainly crash! Converting the file via FME
to Geojson took a few hours. Loading the resultant file took approximately 1hr 15 minutes!

% u

Panning and zooming is equally as painful! However, this does indicate some 3D element.

Trying to select a smaller area to export and view is also problematic and crashes. Thus, it has not been
possible to test the Qgis2threejs plugin with the Amsterdam data after conversion to Geojson.

Final notes

For someone with limited experience of GIS, this data is not user friendly. The advertised tools cannot be

downloaded easily, as security regulations prevent this;

citygmldj-master: https://www.3dcitydb.org/3dcitydb/citygml4j/

Citygml_tools: https://www.cityjson.org/help/users/conversion/

cityjson-qgis-plugin-master: https://www.cityjson.org/about/

The tools work with java and executable files. Someone with developer skills might find these easy to use,
though OS experience of our customer base would suggest a number of our customers would encounter

issues.
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Tridicon CityDiscoverer Light

Open

source software

3D viewer
Level of tester expertise: 1

Tridicon CityDiscoverer Light

tridicon CityDiscoverer

Hexagon AB,

2 |Software Name . Software house C:\Downloadsh\tridicon_city
g Light [15.10] discovererlight-15.10.exe
5; Proprietary or open source software? Kind of software

open source 3D viewer
. Model and Operating CPU GPU Memory (RAM) Hard qlrlve Hard drive free
2 |year system capacity space
=

i ™

£ |HP zBook 15 |W/indows 10 fintel ® Core™ |\ /150 54110
o - -
S |G3, 2018 tIfi?terprlse, 64 gp6320HQ M1000M 32 474 217
w
<D( 1.1) Does the software support CityGML ADEs? |No

Test with RotterdamLoD12.gml

Was any error reported

when importing

the file?

Yes, the program crasheswhen trying to import it and no further tests are possible
to perform for RotterdamLOD12.gml

Test with BuildingsLoD3.gml

approximately, to:

Import (and visualise, if the software allows it) the

it's almost immediate

model

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

relationship

the software does not allow this

Does the software support this CityGML data in native
format?

Yes

Geor |Data| How long does it take,

efere|form

24.1) Does the model maintain its correct dimensions
and proportions?

Yes

25.1) Is the eventual translation consistent with the
CityGML definitions?

The software does not have the necessary tools for

checking it

8 |26.1) Are the hierarchical relationships consistent with [ The software does not have the necessary tools to
‘% the CityGML hierarchy? determine this information
g 27.1) Are the attributes present in the CityGML The software does not have the necessary tools to
o |entities retained and consistent? determine this information
28.1) Are the relationships between the objects The software does not have the necessary tools to
retained? determine this information
£ [29.1) Is geometry read correctly? Yes
% >|29.2) short comments to the previous question (optional) At least it looks correct.
Q .
O |30.1) Did the normals change? Yes
S ©|31.1) Is it possible to view the model in 3D? |Yes
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Tridicon CityDiscoverer Light
Open source software

3D viewer

Level of tester expertise: 1

32.1) Is it possible to view the model in 2D? No

g

33.1) Is it possible to edit the model? No

34.1) Is it possible to query the model and the

attributes? No

y

Expo|Quer |Editin

37) How long does it take for the data to be exported to
CityGML?

rt

It does not have export abilities

Test with amsterdam.gml

How long does it take, approximately, to:Import (and

visualise, if the software allows it) the model it crashes without completing the operation

Error in application

tridicon CityDiscoverer Light hat ein Problem festgestelt und muss beendet werden. Klicken Sie auf
"Erweitert”, um sich detailierte Informationen anzeigen zu lassen!

Chijektreferensen har inte angetts till en instans av ett objekt.

Diesen Fehler an Hexagon AB melden Restart application

Common  Call stack  Application  Advanced

Exceptions: | - System . NullReference Exception
Function: | ToCoord3d{| Tuple tuple)
Class: |tr1dicon.p|'¥'lath.Migration.LMSMigration
Assembly: | CityDiscoverer, Version=15.10.0.0
AppDomain: | CityDiscoverer.exe
Source file: |
Row / column: | 0/D IL-/Native Offsst: |D,-"41
Thread ID: 1 Phys.memory: | 637896960
Thread User: |
< Erwettet . Hep [ ok
Final notes
. . . e Import
Kind of CityGML management possible Vi:w
°
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FME Data Inspector — FME Desktop 2018.1
Proprietary

ETL tool

Level of tester expertise: 3

FME Data Inspector — FME Desktop 2018.1

FMEDatalnspector-FME

(O]
= Software Name Desktop [2018.1] Software house Safe Software
% Proprietary or open source software? Kind of software
9D Iversion proprietary 3D viewer — ETL tool
_ Model and Operating CPU GPU Memory (RAM) Hard erve Hard drive free
5 |year system capacity space
>
a . Intel® Xeon®
£ Windows 10\ 5104 cpU  |Nvidia Quadro 235 GB + 931 |75,7GB + 462
o - H L
S |HPz4-2018 Egrt;[)pr:ligbs @3.20GHz  |P400 16GB GB GB
3.19 GHz
1.1) Does the software support CityGML ADEs? Yes
'-51 1.1.1) Are they directly managed without any change in the settings / Yes
< |specific tools / plugins?
it can be viewed and inspected it can be viewed and inspected
< ©|2.1) Does the software
g E |support this CityGML data in [Yes
2| native format?

Test with RotterdamLoD12.gml

How long does it take,
approximately, to

; |model

Import (and visualise, if the software allows it) the

1-5 minutes

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

Inspect the objects linked to the queried one through
a relationship

less then a minute

LoDs

4.1) How are the different LoDs They can only be

imported and visualised all together, with overlaps in

read/managed in the software? their view / management / analysis

4.2) Please, give more details and

Multiple geometries (lod1Solid and lod2Solid) are considered as a unique
FME aggregate geometry. This can be seen in the FME FeatureView

examples window (Aggregated LoD1 Lod2.png).
EECBECE ABEIRROAR AT HY T B )

4.3) Attach e

screenshots s

B
) Outes Surface: INMECompositeSurface (41 Pacts)

| Tatkevew  restre infomagon

Festires sebcted: [ 1] ot
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FME Data Inspector — FME Desktop 2018.1
Proprietary

ETL tool

Level of tester expertise: 3

5.1) Are you able to determine, by inspecting the data, the world (projected) coordinate Yes
reference system of the data as described in the data description?
6.1) Are the world (projected) coordinates taken into account when locating the model in v

. . es
the software's coordinate reference system?
7.1) Are the "real-world" elevation values (heights) considered when locating the model in

Yes

the software (z)?

7.2) short comments to the previous question
(optional)

Heights cannot be queried in the scene view but they can be
seen in the feature information window (Heights.png).

Bl Yew Comen

OEOBacCE ALHIVRIAQAARY T E

BX vant

Toch Wimdow bielp

Feste lrmatn
Propeny

Pastre bomaton

Qoo < = Rwerns < Orbmen BEDQ

Georeferencing

1o Duplay Conbel

—eee EPSGIIN METER

8.1) Is the model oriented correctly with respect to the true North?

Yes

8.2) short comments to the previous question (optional)

It has been check with Bing imagery.

% OBOMuC e SGMIELAGRA 4D

G Microsoft Bing Maps Parameters

Usage Information

Mo key? Sign up for a irial Bing Maps key

Connection

Host: h"u'1f[magernyemdamfﬁmagerySet}|

Key: l,:

Constraints

Map List: |Aerial

Semantics

Language:  English (US) -

Defaults - Cancel i
9.1) When you import the data, Is it necessary to set the correct CRS manually? No
10.1) Is the eventual translation consistent with the CityGML definitions? Yes

11.1) Are the hierarchical relationships consistent with the CityGML hierarchy? |Yes

11.2) short comments to the
previous question (optional)

The hierarchy is kept but it is difficult to navigate through the gml hierarchy. The
gml_id and gml_parent_id are available and in Table View it is possible to
search for a features with certain gml_id.or gml_parent_id
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FME Data Inspector — FME Desktop 2018.1
Proprietary
ETL tool

Level

of tester expertise: 3

The following

correspond to the identification
of the BuildingPart in element
6 from Semantics details

OEDDacE ABEILROAA ADRY 7 B

image

12.1) Are the attributes present in the CityGML entities retained and consistent? |Yes

12.2) short comments to the
previous question (optional)

Different CityGML feature types are shown as different tables in FME Table
View: Address, WallSurface, Building, CityModel, BuildingPart,
BuildingInstallation, RoofSurface.

13.1) Are the relationships between the objects retained? |Yes
‘g 14.1) Is geometry read correctly? Yes
2 2(15.2) short comments to the previous question In this example we have not been able to navigate inside a
O |(optional) building to view surfaces from the other side.
% 16.1) Is it possible to view the model in 3D? Yes
> |17.1) Is it possible to view the model in 2D? Yes
w 35(18.1) Is it possible to edit the model? No
19.1) Is it possible to query the model and the attributes? Yes
19.1.1) What kinds |It is possible to search for a string or substring values in a table column or all of them
of query are (attributes of the CityGML feature). It is possible to zoom to it and see its attributes.
possible? Complex queries are not accepted.
CREBECE ASH TR AN RY T B .
2 |19.1.2) Attach
8‘ screenshots

Image - Table
View of a building
(Query_Table_Vie
w.png)

Zoom to selected featume X e W oo ERSG2052 METER
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FME Data Inspector — FME Desktop 2018.1
Proprietary

ETL tool

Level of tester expertise: 3

CEOREC R APETYUHIAA AT HRY T

19.1.2) Attach
screenshots

Image - Feature
Information of the
same building
(Query_Feature_In
formation.png).

- PSGOBY METER

Analysis

20.1) Is it possible to analyse the objects and the model? |No

20.2) short ; L .
comments to the pointers by hand but it is too painful.
previous
question . : . ) . ;
) value of the gml_id in one table and search for objects with this value in gml_id or
(optional) o
gml_parent_id in another table.

It is possible to select all features without geometry and some analysis is possible following

There is no tool to help following the pointers. It can be done manually: you have to find the

Export

You arrived at the end of the phase 1: "Import and manage the file in
the software".Now choose:

The software has also export abilities

21.1) Are any pre-processing or setting changes needed in the
software to enable a consistent export?

No

22) How long does it take for the data to be exported to CityGML?

it's almost immediate

Test with BuildingsLoD3.gml

Import (and visualise, if the software allows it) the model

less than a minute

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

‘; %? Pan the model it's almost immediate

é g Rotate the model it's almost immediate

=y 'g Query an object it's almost immediate

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

% @ ) Ins_pecting the objects linked to arjother one is not easy. Yqu have_ to find the gml_id_ of the
object and search on the Table View for the objects with this gml_id or gml_parent_id

S . [24.1) Does the model maintain its correct dimensions and

8 e proportions? Yes

2 % 29.1) Is geometry read correctly? Yes

O £(30.1) Did the normals change? Yes

o ;

L% = 2)7(2)(!)4;;(::; Ig)ngi(tj;é;gake for the data to be less then a minute

Test with amsterdam.gml

How long does it

take,

Import (and visualise, if the software allows it) the model

more than one hour

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

Inspect the objects linked to the queried one through a relationship

less than a minute
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FME Data Inspector — FME Desktop 2018.1
Proprietary

ETL tool

Level of tester expertise: 3

There was a crash with the default options because the software couldn’t find
ACityGML_2.0\CityGML.xsd
Is any error
£ |reported . . . . .
S |when I _had to place_the CityGML schemg v2.0 in a subdirectory named CityGML_2.0 in the same
s | . directory holding Amsterdam.gml file.
= |importing
the model . . . . . .
Another possibility to avoid the crash is changing the default CityGML Parameters setting
“Reader Driven by CityGML Schema” to No.
[ CityGML Parameters *
CityGML Schema Cptions
Reader Driven by CityGML Schema: |No (Deprecated - Backward-compatible) hd
Additional ADE Schema File(s): | | - ™
Validate CityGML Dataset File: | No -
Ignore xsi:schemalocation in Dataset: |No &7
Add XML Namespace Prefix to Feature Types: |No -
CityGML Version - For Importing Feature Types Without Dataset: &7
FME Schema Options
* || Include Only Feature Types in Dataset
Indude Generic Attributes as Features Types: |
Incdude ¥30Material, ParameterizedTexture and GeoreferencedTexture as Features Types: D
Indude Generic Attributes in FME Schema:
SRS Parameters
GML SRS Axis Order: A
Texture Coordinate Order to follow SRS Axis Order; | No (Recommended) -
Schema Attributes
[] use Search Envelope
Help Defaults ~ Cancel
54.1) Is it possible to query the model and the attributes? ‘Yes
54.1.1) What It is only possible to query for buildings having It is possible to search for a string or
5 kinds of query  |substring values in a table column or all of them (attributes of the CityGML feature). It is
8, are possible? possible to zoom to it and see its attributes. Complex queries are not accepted.
54.2) short comments to the previous question [t is not operative. The program is all the time optimizing the
(optional) memory usage.
You arrived at the end of the phase 1: "Import and manage the file in the |The software has also export
+ |software".Now choose: abilities
o . . .
S |56.1) Are any pre-processing or setting changes needed in the software No
W |to enable a consistent export?
57) How long does it take for the data to be exported to CityGML? 5-20 minutes
Final notes
e Import
Kind of CityGML management e Export
possible e View
® Query
58) Would you like to share any lodOFootPrint, lodORoofEdge for Building and lod1MultiSurface for Bridge
other comments or observations?  |have not been accepted and these geometries were lost.
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FME Data Inspector — FME Desktop 2018-1 — Test 2
Proprietary

3D viewer — ETL tool

Level of tester expertise: 3 — expert user

FME — Test 2
1.Safe Software FME
(&)
g Software Name [2019.0.1 (32 bit)] Software house SAFE SOFTWARE
& |Proprietary or open source software? Kind of software
N proprietary ETL
Model and Operating CPU GPU Memory (RAM) Hard c_irlve Hard drive free
. |year system capacity space
% Intel®
g' Lenovo Windows 10 [Core(TM)i7 - |NVIDIA
8 ThinkPad Enterprise 8550U CPU @ |GeForce 32GB 952 GB 654 GB
T480 - 2019 |v10.0.17134 |1.80 GHz 1.90|MX150
GHz
1.1) Does the software support CityGML ADEs? Yes
1.1.1) Are they directly managed without any change in the
; o . Yes
settings / specific tools / plugins?
e it can be viewed and inspected
Kind of ADE information e it can be queried
"5 management possible: e itis possible to use the ADE information for analysis in the
< software
ibarﬁg?\tzhtgrihe For inspection and viewing you can use FME Data Inspector; whereas for Querying and
revious Analysing the data you can use FME Workbench(this can be done by having a CityGML
puestions ADE schema defined which you can use and import into FME Workbench and
ques corresponding transformers you plan to use).
(optional)
8 £12.1) Does the software support this CityGML data in
C = ’ Yes
QO £L|native format?
Test with RotterdamLoD12.gml
>/Import (and visualise, if the software allows it) the model less then a minute
é £ |Zoom into the model to see more detail it's almost immediate
S E Pan the model it's almost immediate
= g_ Rotate the model it's almost immediate
S g , — : :
= ®|Query an object it's almost immediate
o w : - -
T X Inspgct thg objects linked to the queried one through a less then a minute
+ |relationship
4.1) How are the different LoDs They can only be imported and visualised all together, with overlaps in
& |read/managed in the software? their view / management / analysis
3 4.2) Please, give more details and FME seems to aggregate the LOD geometry together, however this
examples could possibly be mitigated by having different files for each LOD level.
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FME Data Inspector — FME Desktop 2018-1 — Test 2
Proprietary

3D viewer — ETL tool

Level of tester expertise: 3 — expert user

4.3) Attach
screenshots
Can the textures be visualised correctly? Yes
Open ) (lw Sove As :12;:’\1 Rr‘(v:o\h - 2: g v’jz‘(" ‘a.gm ; 1:':.- -.::1 ’\:‘ 1<:::xr Z @\w A'nmv?:v«i«l Im«:‘:‘nwu *A«!N:?«mm- . “ R-‘E‘m-’
BHP{a;'.C-c;ﬂml : z ” & X Vewi x : ? e = i
o 5
3 v
< |Attach
()
 |screenshots
lable View
Rotterdam_LoD3_Lod2 [GML] - ClosureSurtace Columns..
ng‘ml:d - ’:ml;nentvidmu‘ :«y:nl ;mc :uiv t;ygml":l;:c'n:le (::;n:e:;n volc\a;:‘:; : m;g-:n fe:tweroham val  gml description  gml name citygml creationD. *
Q n any columa 2234 row(s)
5.1) Are you able to determine, by inspecting the data, the world (projected) coordinate reference v
. ! - es
o |system of the data as described in the data description?
§ 6.1) Are the world (projected) coordinates taken into account when locating the model in the Yes
@ [software's coordinate reference system?
% 7.1) Are the "real-world" elevation values (heights) considered when locating the model in the Yes
g software (z)?
O 18.1) Is the model oriented correctly with respect to the true North? Yes
9.1) When you import the data, Is it necessary to set the correct CRS manually? No
10.1) Is the eventual translation consistent with the CityGML definitions? ’Yes
10.2) short comments to the All feature types are imported consistently, however Appearence seems to
previous question (optional) be automatically imported without having it as a separate layer to inspect.
11.1) Are the hierarchical relationships consistent with the CityGML hierarchy? ‘Yes
3 Yes they are maintained, however they are not visualised as straightforward
= [11.2) short comments to the . . . ! ) ] .
c L . : and you would rather identify parent and child relationships via Table View
@ |previous question (optional) . . . .
g window and Feature Information window or by querying the data.
» [12.1) Are the attributes present in the CityGML entities retained and consistent? Yes
13.1) Are the relationships between the objects retained? Yes
13.2) short comments |CityGML feature types are shown as different Table View windows(one for each
to the previous feature): Address, WallSurface, Building, CityModel, BuildingPart, Buildinglnstallation,
question (optional) RoofSurface.
3 2(14.1) Is geometry read correctly? Yes
[} .
O £/15.1) Did normals change? Yes
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FME Data Inspector — FME Desktop 2018-1 — Test 2
Proprietary

3D viewer — ETL tool
Level of tester expertise: 3 — expert user

to the previous
question (optional)

15.2) short comments |When you look for example at a specific building from different angles, the textures and

their colour can change -e.g from one direction looks as it should(as the facade in real
life), whereas from a different angle the same facade has grey patches on its texture.

View

16.1) Is it possible to view the model in 3D? |Yes

17.1) Is it possible to view the model in 2D? |Yes

question (optional)

17.2) short comments to the previous The visualisation tools are easy to use and you can switch

between 2D and 3D very quickly.

Editing

18.1) Is it possible
to edit the model?

Yes

details)?

18.1.1) What editing is possible (attributes, All of these options are possible via using transformers within
geometry, georeferencing, please add FME Workbench(rather than FME Inspector which is only used

to inspect/visualise data and its attribution/geometry etc.

18.1.2) Attach
screenshots

Transformers  Writers Run Tools Help
—h 1@

] Y 9 n ® 1 (| ~= &+ o k>
v o ey k ‘N? C‘k Q 84% | = 1 + K 2| b » » g =) st
Selet Pan Zoom In Zoom Out Extents Maximize Full Sreen  Reader Writer Transformer Bookmark  Auto-tayout

¥ Writer Feature Types
¥ Reader Feature Types

= )
{e) > OtyModel _ _
@, M =y XX geometry as drop namespace prefix
omi 3.2.1 xi doc from attribetes

x ) y— — {BalkAttributeRenamer (=
@roam (Conenbintor T)  — (BlibeRerner ) o

b Outpet — (> Outpt — in >mi doc

b <Rejected> 3 ‘\ 7777,,—7*”
- Vigm—— = | = (DateTimeConverter (3

** / >ouns (G )
P Outpet ot b <Rejectad> 3 (& output —

= DU Y 2 5

convert to 150 date

o)

(oot il

r <

18.2) short
comments to the
previous question
(optional)

FME Worbench is quite a powerful tool for editing CityGML, whether it's for editing
attributes or geometry, relating or importing information from other datasets etc. | believe
time and perfomance are very good, however they do depend on the size and complexity of

the CityGML input data.

Query

19.1) Is it possible to query the model and the attributes? Yes

19.1.1) What
kinds of query are
possible?

It is possible to query the data in both FME Inspector and FME Workbench. However,
please note FME Inspector only offers limited and simple ways of querying the data such as
looking into tables and searching for specific values. On the other hand, FME Workbench
allows for more options such as querying the data in relation to other datasets, or querying
to identify a selection of records using location information/data or by using complex SQL

queries etc.(this is done by specific transformers in FME Workbench).
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*CITYGML ~ NONE (Untitled) - FME
+ Edit View Readers
R

) |
18 A >,

ew Open Save Run

Transformer

Agator

~

f® Rotterdam_LoD1._

19.1.2) Attach

C;\
screenshots =

7.
Workspace Paramet.

Name:

Category:

Description

VY
o

& X sat x

Workbench 2019.0
Run

s Writers Tools Help

- N S — + o - 1
IR & & Gro g o8B O 3 88 72 M & i
Undo Selet Pan Zoom In Zoom Out Extents Maximize Full Sreen Reader Writer Transformer Bookmark Auto-Layout
Main
‘bAddress >
‘D Building 00>
AttributeFilter o)
bBuldingIns(allatu:n B > <Empty>

> ClosureSurface
.'i- GroundSurface

FME

¢

&

>

B ol of) of) off o] o o o o o o]

20.1) Is it possible to analyse the
objects and the model?

Yes, both analysis about the model and the model performaces are possible
(type 1 and 2)

20.1.1) What analysis are
possible? Do you know if the
results are reliable? How much
time is needed to perform them?

Analysis

Depending on the transformers you use , you can analyse both the model
and its related attributes if you use corresponding data and information for
your analysis use case(e.g. for energy, you need to use related data and
information within the model, for example relating to physical characteristics
of the buildings etc.)

20.1.4) Time required to perform
the analysis about the model
itself (type 2)

depends on the complexity of the analysis, however given the area is small |
would guess it takes around 20min up to max 1h.

You arrived at the end of the phase 1: "Import and
manage the file in the software". Now choose:

The software has also export-to-CityGML abilities

21.1) Are any pre-processing or setting changes

30.1.1) What changes / inconsistencies / errors / other
issues were noted?

from the inside out, the colours are different, which |
assume is expected.

é needed in the software to enable a consistent export? No
% |22) How long does it take for the data to be exported |. . .
LU 1
to CityGML? it's almost immediate
Short comments regarding the export functionality FME is one of the great flexible software that can even
(optional) allow you to export using a schema saved locally.
Test with BuildingsLoD3.gml
fj - Import (and visualise, if the software allows it) the it's almost immediate
© o|model
= >|Zoom into the model to see more detail it's almost immediate
= % Pan the model it's almost immediate
‘;-E Rotate the model it's almost immediate
=
o g_Query an object it's almost immediate
= ; ; -
g Inspec"t the pbjects linked to the queried one through it's almost immediate
a relationship
S . |24.1) Does the model maintain its correct
O o5 . . Yes
(¢  |dimensions and proportions?
2 29.1) Is geometry read correctly? Yes
g 30.1) Did the normals change? No
o
o
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B FME Data Inspector - 2019.0
File View Camera Tools Window Help

v [T View 1(204)
v [4 B 8uildingsLOD3 [CITYGML] { 204)

V1 B8 euilding ( 16)
[ B8 suildingInstallation ( 4)
B8 cityModel ( 1)
& ClosureSurface ( §)
M Door ( 16)
[ GroundsSurface ( 16)
V158 OuterfloorSurface ( 1)
[V RoofSurface ( 55)
[V 5 WallSurface (89)

30.1.2) Attach
screenshots

fable View

BuildingsLOD3 [CITYGML] - RoofSurface

OED @ ‘B C m O H @& !
Open Add Cose SaveAs SaveSelected Refresh Siop 2D |30 Table Sideshow  Measur
display Control 8 X Vewi x

- =] X
© f @ ) X 2 T b 8 »
Orbit Selet Pan ZoomIn Zoom Out  Zoom Selected Zoom Extents Select No Geometry filter Mark  Background

Feature Information & x
Ul | Property Value
Feature Type  Door
Coordina... EPSG:28992
Dimension 30
Number ... 8
Min Extents  69.86, 24.06, 0.11
Max Extents 69,86, 2547, 206
v Attributes (9)
citygml_cre... 2019-06-11
citygml_fea... opening
citygml_lev... 3
citygml_tar.. http:/www.opengis.n
fme_geom... fme_agaregate
fme_ty... fme_surface
gmlid(..  UUID_134a895e-5b8f-483b-
gml_parent... UUID_4f9152c9-db33-479... o,
< >

Fetures Selected: 1 of 5 «
8 x

v || Columns...

Building x CityModel  x BuildingInstallation  x RoofSurface x
gmlid gmlparentid  citygml target uri  citygml feature role  citygml feature role attr name  citygml feature role attr val  gml description  gml name citygml_creationDate »
1 UUID_745d367.. UUID_d2b1c688-... http://www.opengisn... boundedBy g missing v 3 2019-06-11 v
‘: in any column v ssr)ow(s)
o .
& .. |37) How long does it take for the data to be exported |.., . .
5 = lto CityGML? it's almost immediate
Test with amsterdam.gml
>|Import (and visualise, if the software allows it) the model |more than one hour
'é £|Zoom into the model to see more detail less then a minute
g >E_< Pan the model 1-5 minutes
g’ g_ Rotate the model less then a minute
g & Query an object
E Llinspect the objects linked to the queried one through a
s relationship
8 < |Is any error reported when Not all objects seem to be loading properly and neither textures with their
£ "~ |importing the model corresponding colours.

45.1) Is the eventual translation consistent with the CityGML definitions?

No

were noted?

45.1.1) What changes / inconsistencies / errors / other issues

However | believe some objects might be
missing or not represented properly.

B FME Data Inspector - 2019.0 g X
file View Camera Tools Window Help
tE O @ ‘@ cC m o H B I 9 Y B 5
Open Add Close Save As Save Seleded Refresh Stop 2D 3D Table Slideshow Messure Orbit Selet Pan  ZoomIn Zoom Out Zoom Selected Zoom Extents —Select No Geometry Filter Mark —Background
Jisplay Control B X Viewi x Feature Information 8 x
v M view 1 (319118) Property Value
v [ 6 Amsterdam_LoD1 [CITYGML] ( 319118) Feoture Type  WaterBody
[/JHE Bridge ( 2682) Coordina... EPSGi7415
[V Building ( 90260) Dimension 30
M1 B cityModel (1) Number .. 66
[t GenericCityObject ( 10504) Min Extents 119825.977, 487684.89...
M Landuse ( 103043) MaxExtents 119873701, 4877029...
8 [ PlantCover ( 12885) v Attributes (9)
B 45, 12) [IE Road ( a7668) citygml_cre... 2019-06-12
26 WaterBody (2075) citygml_fea... cityObjectMember
% Attach citygmllev... 1
E h citygml_tar... http://www.opengis.n..
= screenshots fme_geom.. fme_aggregate
fmety.. fme surface
n Im ag e gmiid (.. UUID_25b3332¢-2a8d-49.
1 d gmi_parent... fme-gen-e746b6e8-5865-
amsterdam xmlty..  mlsurface
FM E L v i IFMEMulti Y
G < >
~ Features Selected: tofoss «
fable View 8 x
Amsterdam_LoD1 [CITYGML] - Bridge v || Columns...
gmlid gml parentid  citygml target uri  citygml feature role  citygml feature role attr name citygml feature role attr val  gml description  gml name citygml_creationD.
1 UUID_e2ba2bd... fme-gen-e746b6... http://www.opengisn... cityObjectMember ) ) 2019-06+12
< >
[a In any column v 2682 row(s)
Log Table View
X oo Y e EPSG7415 METER

46.1) Are the hierarchical relationships consistent with the CityGML hierarchy? [No
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46.1.1) What changes / |Some objects are not possibly missing and not shown. However, for buildings for
inconsistencies / errors / |example, some of the attribution (e.g. parent id, citygml_id) and relationships seem
other issues were noted?|to be kept. Not sure if this is also due to computer performance.

Geometry

49.1) Is geometry read correctly? No

49.1.1) What changes / inconsistencies / errors /
other issues were noted?

When you zoom in the model does not load completely.

49.1.2) Attach
screenshots

FME Data Inspector - 2019.0 a x
le View Comera Tools Window Help
BB O @ ] cC m b E B B & O & a @, =] S Y a8
Open Add Oose SaveAs Save Selected  Refresh M (30 Table Sideshow 1 Orbit Select Pon Zoom In ZoomOut  Zoom Selected Zoom Extents  Select No Geometry tark  Background
splay Control View1 x Feature Information & x
A T Wiew 1319118} Property Value
Lol e WaterBody
EPSG:T415
i
66
119825877, 48768489
119873701, 4877029,

019-06-12

ble View & x
amsterdam_LaD1 [CITYGML] - Bridge <] Columns...

gmlid gmiparentid  citygml target uri  citygml feature role citygml feature role_attrname  citygml feature_role attr val  gml description  gml_name citygml_creationD.
1 UUID.e2b42bd.. fme-gen-e746b6.. httpfwww.opengisn.. cityObjectMember 2019-0612
< >
a in any column - 2682 rom(s)
0 Table View
X ¥. EPSG7415 METER

49.2) short
comments to the
previous question

| am not sure if the data is not loading properly due to hardware limitations or whether |
should wait longer for it to load when | zoom in. | did give it a few minutes(around15min)
and it still remains the same as in the screenshot above.

50.1) Did the normals change? No

50.1.1) What changes / inconsistencies /
errors / other issues were noted?

The software has issues with loading the data properly.

51.1) Is it possible to view the model in 3D? ‘Yes

51.2) short comments to the |However there are inconsitencies and issues with the loaded data(possibly

% previous question (optional) |missing objects or not loading properly, issues with loading textures)
> |52.1) Is it possible to view the model in 2D? ‘Yes
52'2.) short comments to the It takes a couple of minutes to switch between 3D and 2D.
previous question (optional)
«» |95.1) Is it possible to analyse the objects and  |The answer is the same | gave while testing the
@ |the model? Rotterdam.gml or Buildings.gml files
§ 55.1.3) Needed time to perform the analysis about the model itself (type 1) more than one hour
< 55.1.4) Needed time to perform the analysis about the model performance (type 2) |more than one hour
You arrived at the end of the phase 1: "Import and manage the file in the  |The software has also export-to-
< [software".Now choose: CityGML abilities
§- 56.1) Are any pre-processing or setting changes needed in the software to No
w |enable a consistent export?
57) How long does it take for the data to be exported to CityGML? 20 minutes-1 hour
Final notes
e Import
. . o Export
possilgle e Query (complex query in FME workbench)
e Edit (in workbench)
e Analysis (in workbench)
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58) Would you like
to share any other
comments or
observations?

Size of the data is critical for the performance of the software. For example, Amsterdam
dataset, being a larger dataset was harder and slower to inspect, edit or analyse.
Chunking the data into smaller size might be a solution to tackle this issue in FME.
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FZK Viewer — test 1

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

Karlsruhe Institute for
. Technology
Q@ |Software Name FZKViewer [5.1 developer ' .
g (54 P C:\Downloads\FZKViewer-
£ 5.1 Build-978.zip
) |Proprietary or open source software? Kind of software
open source 3D viewer
Model and Operating CPU GPU Memory Hard drive Hard drive free
é year system (RAM) capacity space
S Windows 10 |Intel ® Core™
S |HP ZBook 15 X . NVIDIA Quatro
o Enterprise, 64- |i7-6820HQ 32 474 217
G3, 2018 . M1000M
bit CPU
1.1) Does the software support CityGML ADEs? Yes
1.1.1) Are they directly managed without any change in the No, some specific settings / tools / plugins are
settings / specific tools / plugins? necessary
1.1.1.1) Please give a description about how is it necessary to . .
; ) 9 P Y10 Eor the Energy ADE | used it works without any
install the needed tool or plugin, or change the software . ; :
) . . LY changes, otherwise | think the schema file for
settings, or any other intervention which is necessary to
) . the ADE need to be added
enable the functionality.
Kind of ADE information e it can be viewed and inspected
management e it can be queried
Property Toolbar
Element Properties
Mame Descri
E energy:wolume
energy:VolumeType
w | |- energyvalue 608,918 [m’]
D [ energy:thermalZone <el tructionWeight>medium</energy:constructionieight
<< | |- energy:ThermalZone b R
H energyusageZone e resn e aea anscgysvaiums
----- energy:UsageZone olumeTypes|
E energrﬂoornreﬂ E) o ETRS89 32*DE_DH 2. 'GML_d2b5cd6e-45a3 f2-b@d8-dbS8abdef97:
energy:FloorArea e 4um:a v:c"‘s: e ;lj'v‘j\c)- E_DHHN92_NH" gml:id="GML_d2b5cd6@-45a3-41f2- - abdefa7e">
..... J— e 38358 115.05884¢</g;
[H GML Attributes
..... hldg:c\ass 1000 gnl:id="GML_0d710724-1143-47e2-b824-0dadf29c1a84">
bldgfunction 1000 ettt porriciiti sl
----- bldg:roofType 1030 >458889 5438363 113:31759
bldgiusage 1000
..... EnErgy:(Dn!trudiu.u medium wef="8GML_f7f94cac-3601-4cld-a%ed-868ecdda2eas”™ /
----- gmkdescription FZK-Haus (Forschungszentr... T
gmkid UUID_d281adfc-4901-0f52-... ="u2")240¢/energy value>
----- gmkname AC14-FZK-Haus
bldg:yearOfConstr... 2020
----- corescreationDate 2010-12-01 grossVolume</energy:type>
m="m3">608.917893677988</energy:value>
bldg:storeysAbove... 2 umeType>
----- bldgstoreysBelow... 0 ad>falsec/energy: 1iCooleds
bldg:measuredHei... 8.51768 [m] gy e In GML f'le
% £2.1) Does the software support this CityGML data Yes
A £ lin native format?
Test with RotterdamLoD12.gml
8  |Import (and visualise, if the software allows it) the . . .
o it's almost immediate
= model
(@) R . o R R
S < |Zoom into the model to see more detail it's almost immediate
8
= = |Pan the model it's almost immediate
o . . .
I |Rotate the model it's almost immediate
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Query an object it's almost immediate

Inspect the objects linked to the queried one through

. . it's almost immediate
a relationship

5 . .
g— 1= z}/:?s Sy ETer REpOEE winen (mgering iie Yes, Error 1724, "Non-planar face" for more than 100 geometries
4.1) How are the different LoDs T_hey are all read and m_anaget_ﬂ in the s_oftw_are and a consistent mul'gl-LoD
) view and management is possible by visualising / managing / analysing the
read/managed in the software? . ) >
objects in the different connected LoDs.
4.2) Please, give more details |All different LoDs available in the GML file are imported and you can choose
and examples which LoD to visualise
==
(]
Q
o
-
4.3) Attach
screenshots
5.1) Are you able to determine, by inspecting the data, the world (projected) coordinate Yes
reference system of the data as described in the data description?
5.2) Add short comments to the The software describes the bounding box in the original EPSG:28992
previous questions (optional) format but also as Long/Lat and UTM.
6.1) Are the world (projected) coordinates taken into account when locating the model
. X d Yes
o |in the software's coordinate reference system?
'S |7.1) Are the "real-world" elevation values (heights) considered when locating the model v
| es
% in the software (z)?
‘© |8.1) Is the model oriented correctly with respect to the true North? Yes
o
O | |
. cagnasil L
NN\ ’J =
9.1) When you import the data, Is it necessary to set the correct CRS manually? |N0
10.1) Is the eventual translation consistent with the CityGML definitions? |Yes
10.2) short comments to the previous question When for example comparing a gml:id for a WallSurface
9 (optional) in the GML file, it has still the same gml:id in FKZViewer
"% 11.1) Are the hierarchical relationships consistent with the CityGML hierarchy?|Yes
IS : . : When comparing the hierarchy in FKZViewer with
8 11.2) short comments to the previous question (optional) the one in the GML file, it looks correct.

12.1) Are the attributes present in the CityGML entities retained and consistent? ‘Yes

13.1) Are the relationships between the objects retained? |Yes
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—| CityGML Building [252]

Bl ~ EA bldg:Building
= bldg:BuildingPart
E‘ bldg:OuterCeilingSurface

+ E bldg:RoofSurface

+ E bldg:RoofSurface

+ E bldg:RoofSurface

+ E bldg:RoofSurface
In GML file:

<bldg:Building gml:id="ID @59916G@AB615585" >

<bldg:consistsOfBuildingPart:

<bldg:BuildingPart gml:id="ID_ c5364851-8c@9-4ea9-a53a-T508e44c2cas">
<creationDate>2019-86-11</creationDates

<bldg:boundedBy>
<bldg:0uterCeilingSurface gml:id="UUID 4ee86523-8lce-4574-a762-a2f193788d97">
<creationDate>20819-86-11</creationlates

Hame. Value: Descrip
I GtyGML Address
B Address 1

©AL:Countr... Mededand

xAl:Locality... Rotterdam
*AL:PostalC.. 3011PV
xALThorou...  Rijstuin
wALiThotou... -5
B Address2
ALCountr. | Nederond
sALLocality... Rotterdsm
b sALPostalC.. 3011PV
~ dhlLiThotou... | Hoogstrast
sALiTherou,. | 108-110
F] Generic Attributes
—  typeOmschr wrijstaand
statuOmachr  Pand in gebruik
gebouwnummer 0399100000701864
- aamalBountagen 9
~ hoogste bowwl.. 7

lnagste_bouwlaag 1
El GML Attributes
- gmbid

bldgyesrOfon... 1983
corecreationDate | 2019-06-11

14.1) Is geometry read correctly? Yes
>
=
IS
o
[}
)

N
- |

15.1) Did normals change? Yes
% 16.1) Is it possible to view the model in 3D? |Yes
> |17.1) Is it possible to view the model in 2D?  |No

w 5 [18.1) Is it possible to edit the model?|No

> [19.1) Is it possible to query the model and the attributes? |Yes
égy 19.1.1) What kinds of |Yes, viewing elements of an object and by a number of pre-defined queries, e.g. File

query are possible? statistics, Geometry statistics, Entity information and CityGML Building information
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File statistics:

Entity information:

Entity Amount
— Entities 16056 Query Entities
bldg:Building 252 Type I Name Description Geometry Types | &
bldg:Buildinglnstallation 4 CityGML Modell coreCityModel
bldg:BuildingPart 08 CityGML Building bidg:Building Gmisalid
GML Data Type genobjstringAttribute
bldg: ClosureSurface 234 GML Dota Type genobjstringAttribute
bldg:GroundSurface 91 GML Data Type genobjstringAttribute
bldg:OuterCeilingSurface 125 ML Data Type genobjintAttribute
bldg:RoofSurface 2751 GML Data Type genobjintatirioute
bldg: WallSurface 7 GML Data Type genckjintatiricute
- CityGML WallSurface  bldg:WallSurface MultiSurtace | Face
core CityModel 1 CityGML WalSurface | bldg:WallSurface MultiSurface | Face
core:xalAddress 345 CityGML WallSurface | bldg:WallSurface MultiSurface | Face
genobjintAttribute T24 CityGML WallSuface  bldg:Wallsurface Multisurface | Face
genobistringAttribute B4 || CityGML WallSurface | bidgWallSurface MultiSurface | Face
| Relations 16055 CityGML WallSurface bldg:WallSurface MultiSurface | Face
CityGML RoofSurface  bldgRoofSurface MultiSurface |Face
GmiRelFeature 16035 | CityGML RoofSurface  bidgRioafSuriace MultiSurface | Face
CityGML GroundSurface  bldg GroundSurface MultiSurface | Face
oK CityGML Address corexalAddress MultiPoint | Vertex
CityGML Building bidgBuilding GmiSolid

Geomelry statistics: CityGML Building information:

I Query Geometry Information u_
Name | Value |
Number of points: 242880
Number of polygons: 27075 (Convex polygens) s fncien e e
Number of trizngles: 42544
= Number of faces: 34500 -

+ Scene Bounding Box:

20.1) Is it possible to analyse the Yes, both analysis about the model and the model performances are

objects and the model? possible (type 1 and 2)

20.1.1) What analysis are possible? Do you know if the results [ XML Schema validation and distance can be

are reliable? How much time is needed to perform them? measured. Do not know if it is reliable.
= ot =

T

[}
2
e
T 20.1.2) Attach
< |screenshots —
Distance in length wnits: [Totak 470.304469] [Delta X: 318.174000] [Delta V: 346.330000] [Delta Z: 2.670275]
20.1.3) Time required to perform the analysis about the model itself (type 1) 1-5 minutes
20.1.4) Time required to perform the analysis about the model itself (type 2) it's almost immediate
. |You arrived at the end of the phase 1: "Import and The software cannot export, therefore skip the
g manage the file in the software".Now choose: phase 2
&y [Short comments regarding the export |There is no possibility to export to CityGML. The export options are IFC,
functionality (optional) Google Earth, Collada, STL and ghXML
Test with BuildingsLoD3.gml
§<5 - Import (and visualise, if the software allows it) the it's almost immediate
& o |model
‘; >[Zoom into the model to see more detail it's almost immediate
= % Pan the model it's almost immediate
3-% Rotate the model it's almost immediate
(=
o 8 Query an object it's almost immediate
=< : . -
:Ic:> Inspec_t the _objects linked to the queried one through it's almost immediate
a relationship
w 5 [33.1) Is it possible to edit the model? Yes

113




FZK Viewer — Test 1
Freeware

3D viewer

Level of tester expertise: 1

33.1.1) What editing is possible (attributes, geometry,
georeferencing, please add details)?

It is possible to remove elements

- idg RoofSurface
- bidg RoofSurface
B vidg Watsudtace

7 B ddgnaiiutaie
B ridg Wattudace
B vidgwarsurtace
@] tidg GroundSurtace

B tidgBuiding

Bl ridgBuiding

B tidgBuiding

B bidgBuadng

&) tidgBuiding

B tidgBuiding

8l tidg Buiding ~

= || ST

Bl vidgBueding
Kartrute Insattc of Techeokogy

gkt

gmEdescriptien
[ Contained in Bullding

— Builiing Name

B Geometry

e led3 bldghodIMultiSutace
£ MultiSurface 21 Surtaces

8 Face
| Face Normal

0.000000, -1.00000, 0.000000
4Points

20000000, 20.000000, 0.000000
25130000, 20.000000, 0,000000
25.130000, 20.000000, 12.160000
20000000, 20.000000, 12.160000
5

4Points

33.1.2)
Attach

screen
shots

22.520000, 20000000, 0.230000
22520000, 20000000, 2.300000
23.806000, 20.600000, 2.300000
23.500000, 20000000, 0230000

Is the same as:

- -
erahe sttt of Techvaiogy

LI
Ly

Distance in length units: Totak: §7.387263) [Delta X: 15.480000] [Delta Y: $5.260000) [Delka 2: 0060000

cbldg:hallsurface gnl:id="UUID d29¢757F-echb-481b-8156-320870054dad >
<creationDate>2919-06-11¢/creationDate>
<bldg: lod3ul tiSurfaces
<gnl:MultiSurface gnl:id="UUID_92bb7530-1a39-4a43-88fc-737053a8c17b">
<gnl:surfaceMenber>

<gal:Polygan gnl:id="UUTD_87b36898-770e-4232-006F-ebof4726870c™>
<gnl:exteriors
<gnl:LinearRing gul:ids"UUTD_87b36398-770e -4232-906f -ebaf4726579¢_0_">
¢gulipostist srsDimension="3"320.0 20.0 6.0 25.13 2.0 0.8 25.13 20.0 12.16 20.8 20.0 12.16 20.8 20.0 0.8</gul:posList>
</gnl:LinearRing>
«/gnl:exterior>
<gnl:interior>
<gul:LinearRing gul:id="UUID_§7b36336-778e -4232-906F -ebF 4726879 1_">
«gnl:posList srsDimensions~3"322.52 20.6 0.23 22.52 20.0 2.3 23.8 20.0 2.3 23.8 20.0 0.23 22.52 20.8 0.23</gnl:posList>
</gnl:LinearRing>
</gnl:interiors

Test with amsterdam.gml

> |Import (and visualise, if the software allows it) the model  |5-20 minutes
'é £|Zoom into the model to see more detalil it's almost immediate
g g Pan the model it's almost immediate
g 2 |Rotate the model it's almost immediate
E & Query an object 5-20 minutes
Sl : . X
T X Inspgct thg objects linked to the queried one through a 5-20 minutes
+ [relationship
] . . . The answer is the same | gave while testing the
2 |55.1) Is it possible to analyse the objects and the model? - i
= Rotterdam.gml or Buildings.gml files
5: 55.1.3) Needed time to perform the analysis about the model itself (type 1) |more than one hour
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55.1.4) Needed time to perform the analysis about the .
less than a minute
model performance (type 2)
Final notes
Short comments regarding the There is no possibility to export to CityGML. The export options are IFC,
export functionality (optional) Google Earth, Collada, STL and gbXML
e Import
Kind of CityGMI * Export
o View
management
; e Query
possible ) . .
e Edit (only removing objects)
e analysis
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FZK Viewer — Test 2

Karlsruhe Institute of Technology (KIT) -
0 |Software Name FZK Viewer [5.1 Build developer Institute for Automation and Applied
3 978] PET informatics (1AI)
% (https://www.iai.kit.edu/english/1302.php)
") |Proprietary or open source software? Kind of software
Freeware 3D viewer
Model and year Operating CPU GPU Memory Hard erve Hard drive
system (RAM) capacity free space
Windows 10
Pro (version [Intel(R)
1809) 64-bit |Core(TM) i7-
55E7L0L_X2F(’§915 operaing  |8750H CPU |\ gZE;OUSaBbI(:)l’7 937 GB 848 GB
system, x64- |@ 2.20 GHz
based 2.21 GHz
processor
1.1) Does the software support CityGML ADEs? Yes
1.1.1) Are they directly managed without any change in the [No, some specific settings / tools / plugins are
settings / specific tools / plugins? necessary
1.1.1.1) Please give a description about how is it It is necessary to add the schemas extending the
necessary to install the needed tool or plugin, or CityGML model in the software directories (see attached
change the software settings, or any other image). Some 'official' ADEs are already present (Noise
intervention which is necessary to enable the ADE and Robotics ADE), while other new ones can be
functionality. added.
: ADEs ‘o
L - =
ol  Toewet0 x
< iy h ‘ FZKVies B 978 » Schemata > CityGML 2 0 » ADEs * NoweADE > *—J
1.1.1.2) Attach A
screenshots
s Nok SegmentTypeType
;‘:« " plexFunctionType
Kind of ADE information e it can be viewed and inspected
management e it can be queried
& £2.1) Does the software support this CityGML data in
c = ’ Yes
Q L2 |native format?
Test with RotterdamLoD12.gml
¢ |Import (and visualise, if the software allows it) the model it's almost immediate
o . . .
T ;|Zoom into the model to see more detail less then a minute
g’f‘g Pan the model it's almost immediate
% *= |Rotate the model it's almost immediate
I |Query an object less then a minute
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Inspect the objects linked to the queried one through a . . .

) . it's almost immediate
relationship
4.1) How are the different They are all read and managed in the software and a consistent multi-LoD view
LoDs read/managed in the and management is possible by visualising / managing / analysing the objects

A software? in the different connected LoDs.

9 . Through the menu 'Representation’ you can chose if visualising LoD1, LoD2 (in this case
4.2) Please, give N, ) .

. those are present, but it will likely allow to choose among all the LoDs which are included
more details and . . . . . .
in the model) or all together. One of them is considered as the 'Standard' representation,
examples C -
in this case it is the lod 2.
5.1) Are you able to determine, by inspecting the data, the world (projected) Yes
coordinate reference system of the data as described in the data description?

o . . . Through the menu 'Query' --> 'Statistic' -->

% 5.2) Add short comments to the previous questions (optional) 'SRS Statistik’

E 6.1) Are the world (projected) coordinates taken into account when locating the Yes

% model in the software's coordinate reference system?

S 7.1) Are the "real-world" elevation values (heights) considered when locating the

@ ) Yes

O |model in the software (z)?

8.1) Is the model oriented correctly with respect to the true North? Yes

9.1) When you import the data, Is it necessary to set the correct CRS manually? No

10.1) Is the eventual translation consistent with the CityGML definitions? Yes

10.2) short comments to the previous question The same CityGML entities are retained, no

8 (optional) translation is applied.

3 11.1) Are the hierarchical relationships consistent Y_es . . . . .

e | X : hierarchical relationships and grouping are represented in

o |with the CityGML hierarchy? ; )

N the same way in the entity tree
12.1) Are the attributes present in the CityGML entities retained and consistent?  |Yes
13.1) Are the relationships between the objects retained? Yes

2 2£'14.1) Is geometry read correctly? |Yes
O £115.1) Did normals change? No

% 16.1) Is it possible to view the model in 3D? Yes

> |17.1) Is it possible to view the model in 2D? No
18.1) Is it possible to edit the model? ‘Yes

= |33.1.1) What editing is It is possible to remove one entity;

3 |possible (attributes, to move an entity position and scale it (through right click on the entity in the
geometry, georeferencing, |hierarchy --> transform element). It is possible to choose if applying the same
please add details)? transformation also to its children

O $119.1) Is it possible to query the model and the attributes? |Yes
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19.1.1)
What kinds
of query
are
possible?

\- Direct query of an element (from the 3D view, from the properties and relations tables, from the
hierarchical view);

Through the menu 'Query":

- Browse of Entity information tables of: Type (e.g. 'CityGML WallSurface'), Name (e.g.
'bldg:WallSurface"), Description (empty for this file), Geometry type (e.g. ‘MultiSurface \| Face");

- Browse of CityGML Buildings information, which opens a table collecting the objects 'Buildings'
with their properties (as defined in CityGML data model) ;

- Statistics: file statistics (with included entities, and relations), geometry statistics, (with n. of
points, polygons, triangles, faces and bounding box), SRS, geometry types (n. of faces, GmISolid,
Multipoint, Multisurfaces, Vertex).

Through the right button of the mouse, you can compare two elements (their properties are shown
in parallel windows and coloured in red if different;

Moreover, you can select the element; view the element; zoom to the element, isolate the element
and read the element properties.

Some properties of the objects can also be visualised when moving the mouse cursor on them.

Analysis

20.1) Is it possible to analyse the objects |Yes, both analysis about the model and the model performaces

and the model? are possible (type 1 and 2)
20.1.1) What Type 1
analysis are XML Schema validation

possible? Do you

know if the results |Type 2

are reliable? How |You can apply a symbology based on Entity, Types, Face Normals, Property Values,
much time is specific CityGML attributes (like yearOfConstruction, function, measuredHeight, roofType,
needed to perform |localityName of Address, localityName and ThoroughfareName of Address,

them?

relativeToTerrain/Water), energy demand (based on Heating or Heating/m?2).
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Messagelog
fcormments Warnings and tiron]
! Message Type Message Descrption
Ervor [381075)
| XMLSchemaValidation_001 [381075) - (only the first 100 me
XMLSchermaVakdation 001 XML Schemna validation error
Could not find schema for the element hitp: ygmiv2 0 CityModel”
Line: 3, Position: 2
XMLSchemaValdation 001 XML Schema validation error
Could not find schema for the element ‘hitp gt net/ge y
Line: 4, Position: 3
JOMLSchemaValdation 001 XML Schema vahdation error
Could not find schema for the element hetp/
Line: S, Position: 4
- IO T . e vabcdaton error
4 XMLSchemaValdation 001 XML Schema validation error
* XMLSchemaValdation 001 XML Schemna vabdaton error
XMLSchermaValdation 00 XML Schema valhidation error
+ XMiSchemavaldation 001 XML Schema vabdaton error
+ XMLSchemaValdation 001 JOAL Schema validation error
+ XMUSchemaValidation 001 XML Schema vakdaton eror
+ XMLSchemaValdation 001 XML Schema vakdation eror
+ XML SchemaValdation 001 XML Schema vahdation error
+ XMLSchemaValdation 00 JOAL Schema vabdation earor
JOMLSchemaValdation 001 XML Schema validation eror
Could not find schema for the eleenent hitp 9 /g Ovalue’
Line: 14, Position: 6
XMLSchemaValdation 001 XML Schema vahdaton ermor
Could not find schema for the element hitp ygmilge
Uine: 16, Position: 5.
XMLSchemaValdation 001 XML Schema validation error
Could not find schema information for the attribute ‘name’.
Une: 16, Position: 22
+ XMLSchemaValdation 001 XML Schema vakdation error
+ XMLSchemaValdation 001 XML Schema validation ecror
XMLSchemaValdation 001 XML Schema validation error
+ XMLSchemaValdation 001 XML Schema vabdaton error
+ XMUSchermaValdation 001 XML Schema validation error
+ XMLSchemaVakdation 001 XML Schema vabdation error
4 XMLSchemaValidation 001 XML Schema validation error
+ XMLSchernaValdation 001 XML Schema validation error
+ XMUSchemaValdation 001 XML Schema valdation error
+ XMLSchemaValdation 001 XML Schema validation error
+ XMLSchemaValdation 001 XML Schema valdation emor
< Il Schemavabdarion 001 XMI Schema validation erroe
| Speichen Cloar
Figure 1 — XML Schema validation result
Mersagelog
fonments Warnngs and trroo)
Message Type Message Description
Comment [27)
Duta preparing time Time for preparing data 01055
+ Loadng tme Loading data
* GMULSCHEMARead 001 [15]
+ SRS statistic Number of found SRS 1
+ Lat/Lon bounding box (3]
+ SRS vabdation SRS validation for the model bounding box:
+ OpenGL 001 [5)
Debug [1]
+ Geometry calcudation Epsion: Se-08
Ervor [4141)
+ Non-planar face [1373] - (ooly the first 100 messages are displayed?)
+ Coolinear points [1034] - (only the first 100 messages are displayed!)

002 5.1 Buid tt cannot open fike for reading
OpenGL_00% Element type not registered: CityGML Address (Error in COpenGL Draw_GML prepareView)
OpenGL 004 Blement type not registered CtyGML Address (Eror in COpenGL_ Draw_GML:prepareView)
OpenGL_004 Blement type not registered CtyGML Address (Error in COpenGL_Draw_GML prepareView)
OpenGL 004 Element type not registered: CryGML Address (Eror in COpenGL_ Draw_GML:prepareView)
OpenGlL_004 Bement type not registered: CityGML Address (Eror in COpenGL_ Draw_GML:prepareView)
OpenGL_004 Element type not registered: CityGML Address (Error in COpenGL_ Draw GML:prepareView)
OpenGL_004 Element type not registered: CityGML Address (Eror i COpenGL_ Draw_ GML:prepareView)
OpenGL 004 Bement type not registered: CityGML Address (Eror in COpenGL_ Draw_GML-prepareView)
OpenGL 004 Blement type not registered: CityGML Address (Error in COpenGL Draw_GML:prepareView)
OpenGiL_004 Blement type not registered: CtyGML Address (Error in COpenGL Draw_ GML-prepareView)
OpenGL_ 004 Element type not registered: CityGML Address (Error in COpenGL Draw_GML-prepareView)
OpenGL_ 004 Element type not registered. CtyGML Address (Error in COpenGL_Draw_GML prepareView)
OpenGL_004 EBlement type not registered: CityGML Address (Eror in COpenGL Draw GML-prepareView)
OpenGL_004 Element type not registered: CityGML Address (Error in COpenGL Draw GML-prepareView)
OpenGL 004 Element type not registered: CityGML Address (Eror in COpenGL_Draw_GML:prepareView)
OpenGL_004 Element type not registered CityGML Address {Error in COpenGL_Draw GML-
OpenGL_00& Blement type not registered CityGML Address (Error in COpenGL_Draw_GML prepareView)
OpenGL_004 Element type not registered CityGML Address (Error in COpenGL_Draw_GML-prepareView)
OpenGL_ 004 EBlement type not registered: CityGML Address (Error in COpenGlL_Draw_GML-prepareView)
OpenGL_ 004 Element type not registered: CityGML Address (Error in COpenGL Draw_GML-prepareView)
OpenGL 004 Element type not registered: CityGML Address (Error in COpenGL_Draw_GML-prepare\View)
OpenGL_ 004 Element type not registered: CityGML Address (Error in COpenGL_ Draw GML-prepareView)
OpenGL_004 Element type not registered: CityGML Address (Error in COpenGL_ Draw_GML-prepareView)
OpenGL_004 Element type not registered: CityGML Address (Error in COpenGL_ Draw_GML-prepareView)
OpenGL 004 Element type not registered: CityGML Address (Error in COpenGL_ Draw GML:prepareView)
OpenGt_004 Element type not registered: CityGML Address (Eror in COpenGL Draw_GML:prepareView)

- Onenti 008 Flement tvne not motstersd CIGMI Address (Frne in CO0R0GEL Deaw GMI -nrenarsView)
Speichern Cear

Analysis possibilities

Figure 2 — Error message log about the geometry
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20.1.2) Attach
screenshots

RotterdamlOD12 gl - CITYGML 2 0

It

Figure 4 — Symbology considering the attribute ‘yearOfConstruction’ (colour
transition from blue for the oldest ones to red for the newest ones)
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yellow).

Figure 5 — Symbology considering the attribute ‘yearOfConstruction’ (colour
transition from blue for the oldest ones to red for the newest ones, with the ones built
in the ‘50s in green and the ones built in the XIX Century selected in transparent

Export

You arrived at the end of the phase 1: "Import and

manage the file in the software".Now choose: The software cannot export, therefore skip the phase 2
21.2) short comments to the the software can export but not back to GML (it can export to IFC, Google
previous question (optional) Earth, Collada, STL, gbXML)

Test with BuildingsLoD3.gml

How long does it take,
approximately, to

Import (and visualise, if the software allows it) the
; Imodel

it's almost immediate

Zoom into the model to see more detail

it's almost immediate

Pan the model

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

Geor

“ 24.1) Does the model maintain its
correct dimensions and proportions?

Yes

Test with amsterdam.gml

How long does it take,
approximately, to

Import (and visualise, if the software allows it) the
; Imodel

5-20 minutes

Zoom into the model to see more detail

more than one hour

Pan the model

more than one hour

Rotate the model

less then a minute

Query an object

more than one hour

Inspect the objects linked to the queried one through

a relationship

more than one hour

Georef

39.1) Are you able to determine, by inspecting the data, the world (projected)
coordinate reference system of the data as described in the data description?

Yes

39.2) Add short comments  |All the operations were allowed (inspecting georeferencing and navigation), but it

to the previous questions requires a lot of

resources and the software blocks and stop answering very

(optional) often, preventing its use for anything, even if it does not crushes immediately.

43.1) Does the model maintain its correct

dimensions and proportions?

Visually it does, but it is not possible to check it, due to the huge
computation requirements
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It should, but the high computational requirements makes it very
difficult to check many elements

Final notes

g % 45.1) Is the eventual translation consistent
» & |with the CityGML definitions?
e Import
Kind of CityGML o View
management e Query
possible e Edit
e analyse
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3DCityDB Importer-Exporter’ & 3DCityDB Web Map CLient

3DCityDB-Importer- . . .
% Software Name Exporter & 3DCityDB- developer -,{/IUOMSU nSChggr'nV':tue ?lgté?izss-rg\eﬂ;’
E Web-Map-Client [4.0] T P y
& |Proprietary or open source software? Kind of software
open source Extract/Transform/Load
Model and Operating Memory Hard drive Hard drive free
= CPU GPU .
o |year system (RAM) capacity space
>
o . Intel® Xeon®
E |up 24 2018 \éﬂ?edro‘;‘i’ielo W-2104 CPU  |Nvidia Quadro |, - 235 GB + 931 |75,7GB + 462
&) TPrSe, @3.20GHz 3.19 |P400 GB GB
version 1803
GHz
1.1) Does the software support CityGML ADEs? ‘Yes
.1'1'1) Are. they d|rectlly managed w!thout any change No, some specific settings / tools / plugins are necessary
w |in the settings / specific tools / plugins?
[a) . - ..
< [11.1.1) Pleas_e give a description about hO\.N IS it A specific Java library is required for each ADE to
necessary to install the needed tool or plugin, or change ) .
) . . o manage the reading and writing of ADE XML
the software settings, or any other intervention which is
. . elements
necessary to enable the functionality.
. The 3DCityDB 3.x does NOT support ADEs natively. The newer 3DCityDB 4.x
*
Addition from a test of the support automatic generation of the database schema for ADES, provided that the
software by another : S o . . . )
: xsd file of the ADE is given. However, there is still no automatic plugin for importing
Geobim benchmark d ' data into/f he datab he tabl d
articipant: and exporting ADE data _mto/ rom the database, once the tables are generated.
P ' This can be achieved using other software, e.g. FME
2.1) Does the software support this CityGML data in native format? Yes
= |2.1.1) Which one of the |The CityGML file is read through one of its different implementation possibilities
€ [following is true? described by OGC (e.g. 3DcityDB)
2 2.1.1.1) Which implementation is used? If a database management system
o | . S S X PostGIS
% |is employed, which one is it?Please justify your choices.
- 2.2) short comments to the previous After import, Maintenance (vacuum full freeze verbose analyze)
question (optional) took 34 s.
Test with RotterdamLoD12.gml
> |Import (and visualise, if the software allows it) the model less then a minute
é % Zoom into the model to see more detail it's almost immediate
8 E Pan the model it's almost immediate
%’ g_ Rotate the model it's almost immediate
g 53 Query an object the software does not allow this
) : . -
T X Inspgct thg objects linked to the queried one through a the software does not allow this
+ |relationship
% 4.1) How are the different LoDs |One LoD can be selected and only the objects having the chosen LoD can
— |read/managed in the software? |be imported in the software to be visualised / managed / analysed

7*Addition from a test of the software by another GeoBIM benchmark participant: 3DCityDB only imports/exports data
into/from the database. No queries of objects or visualisation are actually possible directly, but this is not the purpose of the

software
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4.2) Please, give
more details and
examples

The models from the database must be exported to gITF. It is in the gITF Export when LoD
can be selected (Export_gITF.png).

Some coding in javascript is required to render the models with Cesium. We are rendering
models without terrain.

Exporting requires a bounding box in the same reference system as in database
(Export_BB_projected.png) or in WGS84 (Export_ BB _geo.png). A view in Cesium is
attached (Cesium_View.png).

4.3) Attach
screenshots

4 Ao x| & Cok Com % |10 Sue X | @ Therx | @Ko x| @l x| TEwe K| Mt x| o x| W Amx R x4 = k2
€ & C O wanosx 4 arg@goome -~ @ O
* a .- © - wion-?. @ P Genrgarwswn [ Moutorockaca [ HP Osonet Pro 4 - v boskes

7 h./r

T@cesiim

4.4) short
comments to the
previous question
(optional)

8 3D City Database Importer/Exporter : postgres_5433 - u] ®
File Project View Help
Import Export KML/COLLADA/TF Export ADE Manoger SPSHG Database Preferences Era—
[13:27:17 INFO] Conaecting to Qatabase profile 'postgres_S433".
[13:27:17 INFC] Database connection established.
1 \users\a.ruz.g \mods ML M_Benchmark!\3DCi amiod2.
o \a.ruz.g els 30 CityGML|BIM_Be ityDB\otterd 2kl [13:27:17 INFO] 3D City Database: 4.0.0
Versioring A | [13:27:17 THFO] DEMS: PostgresQL 5.€.11
e e IR [18:27:17 INFO] Comaection: postgresflocalhost:§433/rotterdsm

[13:27:17 INFC] Schema: citydb
[13:27:17 INFO] SRID: 28982 (Projected)

Export canterdn (13:27:17 INFG] SRS: Amersfoort / RD New
(O Single object [13:27:17 INFO] gml:srsame: urn:oge:def:crs:EZPSG::28952
omkid [13:27:17 INFO] Versicning: Not supported
@ Bounding Box
o=l Reference system | [Default] WGS 84 ~
N 4,48 Nmax | 4.49
Ymin | 51.91 Ymax |51.93
Tiing
(O noting @ Automatc (0) Manual Rows |1 Columns |1
Expart from level of detal Display as
[0 Feotprint visble from pixels
LoD2 ~ [ Extruded visble from pixels
[/ Geometry visbie from 0 pixels
[ colLapa/gTe visble from |4 Dixels
Appearance/Theme none ~ | Fetch themes from 08
Feature Classes
&[] CityObject
- A eridge. v
Export
Ready PastgreSQLPostGLS database connected
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8 3D City Database Importer/Exparter : postgres 5433 - o
Eile Project Yiew Help
Import Bxport FMLICOLLADA/GTTF Export ADEManager SPSHG Database Preferences o T T ST TU T O T TR e geEeTEyTEeT
: C:\axamples cd12\Tiles TV _Tile_7_i_collada.imi
C:\examples ratterdamiod 12 ratterdamiod 12.kmi | Browse \examples cdi2\Tilas\TuL sl _i_gecmatry.kml
: Cilaxamples cd12\T11as) 7,2 2412 Tile_7_2_collada
Wersaning ~ : Ci\examples cdi\Tiles\Th2 _2_gecmetry.kml
e [ Tmestamg (DDMM. 1Y) : Cilexamples Cd1NTiles\TVEN: _3_collada.kml
g \sxarples a1Z\TLLeS V3N oarz_: _3_geometry.kml
Export contents. criexarples CALZATILESA VAN 5a12_Tile_7_d_coilaca.kml
CALZATLLesA VAN odl2_Tile_7_4_gecmetry.kml
O snge lyect a1\ T TS 7 5_collada.km
okt CALZATLLESATVS\: o _7_5_geometry.kni
: Cilexanples CALZATLLESATLEN 5412_Tile_7_6_collada.kml
@ oo d'_ =L : Cilexamples ©d12\Tiles\ T\H\: odll_Tile_7_i_gecmetry.knl
@ o Refirence systen |Same ac i database 5 : Ci\axsmples: cd12\Tiles\ VT od12 Tile_7_7_ccllada.kml
- . : Cilexamples\ d12\Tiles\7\7 2412 Tile 7_7_gecmetey ksl
g 200 | (L1:51:54 INFO] Exporsing to file: C:\examples\ CdLZ\Tiles\TvE odl2_Tile 7_8_collada.kml
min 436900 Ymax 437500 t 1 cALZATiles\Ty
Sd1\Tiles\ T\
il : Cileramples) d12\Tiles) 7y,
O Noting @ Automabc O Maml  fows |1 Columns |1 (11:81:84 INFO] : Ci\examplesy cd12\Tiles\ 8y
(L1:81:84 TNFO] : E:\examples 12\ iLest Y
TSI di2\Tilas\eul
Export from level of detal Disploy as _ fr1ms1:se cd12\T4Las\ 8L
[J Feclprint Vit from) [z [ri:eiiee od12\Tiles1 82
highest LoD avaiable [ Extruded visbie from pivels fri:aiied odid\Tilesiii2
trisise cdiZ\TLLas\EY
[ Geomeny visbie from |0 pivels [11:51:54 cd12\T1Les\8N
= cowsagT viable from [4 | [11:81:58 Ci\examples d12\Tiles)ENAN;
t11:52:54 : Cilexamples A1\ TLLesENA _Tile_:_4_gecmery.kml
#Appearance/Theme |nane || Fetth themes from D8 [21:51:54 TWFOI & Ca1Z\TILESNE NS 5a12_Tile_3_5_coilaca.kml
t11:52:54 TWFOL CALZATILESNBNS 5a12_Tile_5_5_gecmetry.kml
Faatre Classes [11:51:84 TWFOI CALZATLLesABLE odl_Tile_5_¢_collada.kml
[21:81:84 THFOI A1 TLLes\BLEN: _Tile_5_s_geomesry.kml
E-(4 ject (1151154 TNFOI S412\TiLes\BVT\: 5413_Tile 5_7_sellada.iml
- [ snidge [11:51:54 INFO] ©d1Z\Tiles\#\7\ 0dl2_Tile §_7_geometry.kml
- £7] Bukdng [11:51:55 TNFO] odlZ\Tiles\ BVEL odl2_Tile_9_8_collada.kml
(& 7] CityFurriture: [L1:51:85 INFOI dlZ\Tiles\Bvg odl2_Tile_3_§_geomesry.kml
- (2] GlyObjectrop [11:51:85 INFO] : Cilexamples) d12\Tiles\y, 2412 Tile 8_5_collada. kml
(#1- 7] Genesics (L1:51:85 INFO] Zxporving to file: C:\emamples\ cd12\Tiles\ 8y _Tile 8_5_gecmetry.kal
&[] LandUse (L1:81:85 INFO] Exported city cbiects:
[ ¥ | (11:61:86 INFO] bldg:Building: 504
[L1:81:65 INFO] Processed geomesry chyects: 34500
[11:51:85 INFO] Total expors time
{11:81:85 INFO] Database export successfully finished
Ready Fosigre5QL PostGIS database connected
4 3D City Database Importer/Exporter : postgres_5433 - a X
File Project View Help
Import Export KML/COLLADA/QITF Export ADE Manager SPSHG Database Preferences Console
[13:27:17 INFO] Connecting to database profile 'postgres 54337,
)-CityGML Import General [13:27:17 INFO] Database connection established.
()-CityGML Export [13:27:17 INFO] 3D City Database: 4.0.0
CityGML version [13:27:17 INFO] DBMS: PostgreSQL 5.6.11
Bounding box Create giTF model; Path of the COLLADA2GITF tool: [13:27:17 INFO] Connection: postgres@localhost:§433/rotterdam
CityCbjectGroup contribs \collada2git \COLLADAZGLTF-v2. L 3-windows-Rele  Browse [13:27:17 INFO] Schema: citydb
Address [13:27:17 INFO] SRID: 28552 (Projected)
Appearance [] Do not create COLLADA (.dac) fies (13:27:17 INFO] SRS: Amersfoort / RD New
NLinks [13:27:17 INFO] gml:srsHame: urn:oge:def:crs:EPSG::28552
Embed textures in gITF (.gltf) fies El
XSL transformation O [13:27:17 INFO] Versicming: Net supported
Resources () Export giTF version 1.0
(5 KML/COLLADA/gITF Export @ Export ofTF version 2.0
] Exportin kmz farmat
EA Show bounding box borders
2] show tle borders
Reference systems
& General Tie side length for automatic tling 1250 m.
[ Each CityObject in an own region
visble from | 50.0
wview refreshmade | onRegion
view refresh time 1.0 s
=] Write 350N file
[0 of tye 3501
with calback method name
hande_3DCityDE_data
Restore Defaut Apply
Ready PostgreSQL/PastGIS database connected
. 30 City Database Importer/Exporter : postgres_5433 - O x
File Project View Help
Import Export KML/COLLADA/QITF Export ADEManager SPSHG Database Preferences
- CityGML Import Continuation
Data ineage
Reason for update
Updating person
(@) Use database user name
(O speafy updating person
Method for ceatonDate allocation
@ Inherit missing creationDate from parent object (or set to current date instead)
O set valses date
7 EaROR)
O Replace all reationDates with the urent date ERR0R)
ERROR)
Method for terminatonDate allocation
@® from parent object (or ¢t to
() Setmissing terminatonDate vakies to nul
() Setall terminationDate values to nul
WARN] 3294 ¢
INFO] Total
- INFO] WML ve
i — Apply INFO] Sereir
v
Ready PostgreSQL/POSIGIS database connected| | © >
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File Project View Help

=-CityGML Import
| -Cantinuation

18 3D City Database Importer/Exporter : postgres_5433

gmkid handling

Import Export KML/COLLADA/gITF Export ADE Manager SPSHG Database Preferences

handing
Bounding bax
-Address
Appearance
Geometry
Indexes

XML validation
AL

Method for gmi:id assignment
(®) Only use UUIDs in case of missing gmi:id
(O Replace al gmisids by UUIDs

Store original gml:ds as external reference

Import log
| " Resources
#-CityGML Export
= KML/COLLADA/GITF Export
i General
&-Rendering
- Balloon
Altitude Terrain
= Database
Reference systems
¥ General

Ready

Restore

() Use path and file name of CityGML fie
(O Userefined codespace

Default Aoply

PostreSQL/PostGLS database connected

INFO] Initializing XML vali A
INFO] Creating list of City
INFO] List of import files
INEO] 1 file(s) will be val
INFO] Validating £ile: D:\u
at [

111:s
111:85:

File Project View Help

ﬂ 3D City Database Importer/Exporter : postgres_5433

[=-CityGML Tmport
-+ Continuation
--gml:id handling
--Bounding box
--Address

- ADPEarance
~-Geometry

--¥ML validation
--¥5L transformation

Import log
--Resources
[+]-CityGML Export
[=H-KML/COLLADA/aTF Export
~-General
Rendering
Balloon
L altitude/Terrain
[-Database

-Reference systems

[+-General

Ready

Import Export KML/COLLADA/QITF Export ADE Manager

Indexes

SPSHG Datsbase Preferences

Console
=ansee

FS
r1

[

Spatial indexes

(® Keepindex status

(O) Deactivate before impert and automatically reactivate

(7) Deactivate before import and keep deactivated

Mormal indexes

(®) Keepindex status

(C) Deactivate before import and automatically reactivate [

(C) Deactivate before import and keep deactivated

r1
r

Restore ‘ | Default | ‘ Apply | ri

PostgreSQL PostGIS datat

connected
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I 3D City Database Importer/Exporter : postgres_5433 — [m| X
File Project View Help
Import Export KML/COLLADA/QITF Export ADEManager SPSHG Datsbase Preferences Ersie
~
[=-CityGML Import XML validation Ei
--Continuation I
gml:id .handling Vvalidation of CityGML documents 1
:ud'::;:g pox Perform XML validation during database import [
Appearance Invald topfevel features will mot be imported ﬁ
Geometry [] 3Justreport one error per top-evel feature I
Indexes n
o
5L transformation n
Import log n
Resources I
CityGML Export I
E-KML/COLLADA faITF Export n
--General I
Rendering rn
Balloon rn
L-Altitude [Terrain rn
- Database rn
Pt Reference systems rn
General
1
1
1
1
1
1
1
1
n
1
Restore Default Apply 1
v
Ready PostgreSQL /PostGIS database connected <2
[, 3D City Database Importer/Exporter : postgres 5433 - O X
File Project View Help
Import Export KML/COLLADA/GITF Export ADE Manager SPSHG Database Preferences C‘[’;i"'e
~
S-CityGML Import Resources L
--Continuation i it
le”dd ha”:"”g Multithreaded processing 1
Bounding box -
Address Minimal number of threads |2 11
Appearance Maximal number of threads |4 L
---Geometry : ﬁ
- Indexes § Batch processing i1
- ¥ML validation i
. X5L transformation Commit after |20 Top-evel features :1t
~Impart log 1000 gml:id cache entries L
g esources
-CityGML Export 1000 temporary information [LL
S-KML/COLLADA/GTF Export L
- General amlid cache : ﬁ
Rendering Geometry | 200000 Entries -
-Balloon
- Altitude Terrain 85 Page factor [%] 1L
= Database 10 Table partiti o
i “-Reference systems anle partitans L
General Features | 200000 Entries iﬁ
85 Page factor [%] [
- [$59
0 Table partitions 11
[$59
Texture image cache [ir
Texture images 200000 Entries [ir
[1L
85 Page factor [%] 1L
10 Table partitions (1L
[1L
1L
1L
Restore Default Apply i it
1L v
Ready PostgreSQL/PostGIS database connected hie
5.1) Are you able to determine, by inspecting the data, the world (projected)
coordinate reference system of the data as described in the data Yes
[e)) R
c |description?
(8] . L. .
5 The data is stored in its own coordinate system and the software knows how to convert to
@ wgs84 which is standard for visualization on www.
“—
o5} 2 a 2 a
5 |6.1) Are the world (projected) coordinates taken into account when locating Yes
8 the model in the software's coordinate reference system?
7.1) Are the "real-world" elevation values (heights) considered when locating Yes

the model in the software (z)?
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When the model is exported for visualization the elevation can be changed. If absolute elevation
is used, a DTM must be provided coherent with these elevations. It is also possible to ignore the
elevations of the buildings and use elevations relative to the terrain.

8.1) Is the model oriented correctly with respect to the true North? Yes
9.1) When you import the data, Is it necessary to set the correct CRS Yes
manually?

9.1.1) What are the tools needed to set the
correct CRS, or where is it possible to set it in
the software?

When creating the database, you have to set the correct CRS.
The PostGIS database has to be created beforehand with the
correct coordinates system. There is a bat file to do this and it
asks for the coordinates system.

10.1) Is the eventual translation consistent with the Yes
CityGML definitions?
11.1) Are the hierarchical relationships consistent Yes
with the CityGML hierarchy?
@ [11.2) short comments to the previous The _CltyGML structure is converted into a schema with many
£ |question (optional) relational tables.
é q P There is no distinction between Buildings and BuildingParts.
= 12.1) Are the attributes present in the CityGML Yes
entities retained and consistent?
13.1) Are the relationships between the objects
. Yes
retained?
13.2) short comments to the previous There is no distinction between Building and BuildingParts. Both
question (optional) are stored in the same table and it seems this is not a bad thing.
S £'(14.1) Is geometry read correctly? Yes
O £15.1) Did normals change? No
> 16.1) Is it possible to view the model in 3D? Yes, through external platforms
.g 16.2) short comments to the previous question (optional) [The model has to be exported to gITF of kml format.
17.1) Is it possible to view the model in 2D? Yes
c
5 ©|18.1) Is it possible to edit the model? No
w
§ - 19.1) Is it possible to query the model and the No
O |attributes?
r_crs ©20.1) Is it possible to analyse the objects and the No
< >|model?
oS < |37) How long does it take for the data to be it's almost immediate
o  |exported to CityGML?

Test with BuildingLoD3.gml

Import (and visualise, if the software allows it) the model

less than a minute

)
j‘g G |Zoom into the model to see more detail it's almost immediate
‘; %'\ Pan the model it's almost immediate
é g Rotate the model it's almost immediate
8"5 Query an object it's almost immediate
é g Import (and visualise, if the software allows it) the model |the software does not allow this
S ; - -
2 ©|Inspect the objects linked to the queried one througha |, (a0 4ooc 0ot allow this
relationship
The import is done with 3DCityDB-Importer-Exporter and the visualization, zoom, pan
£ and rotate are done with 3DCityDB-Web-Map-Client
g- (T3_BuildingsLoD3_3DCityDB_4.0_CityGMLv1_ICGC_import_view.jpg). The validation
= previous to the import reports the contents is invalid:
T3_BuildingsLOD3_3DCityDB_4.0_CityGMLv1_ICGC_import_validation.log.

Test with amsterdam.gml
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Import (and visualise, if the software allows it) the

. more than one hour
model

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 the software does not allow this

How long does it take,
approximately, to

Inspect the objects linked to the queried one through a

» : the software does not allow this
relationship

Is any error reported Indexes should be deactivated before importing the model. Import takes 41m 14s.
when importing the The export for visualization crashes if it includes vegetation. All the other layers can
model be exported. Export takes 1h 9m 23s.

Import

49.1.1) What changes / inconsistencies / errors / |Vegetation cannot be loaded because it has multisolid
other issues were noted? geometry.

Sem
antic

51.1) Is it possible to view the model in 3D? Yes

51.2) short comments to the |The model has to be exported to gITF of kml format but vegetation layer has to
previous question (optional) |be avoided because it contains multi_solid and this not supported by 3DCityDB.

The model has to be exported to gITF of kml format but vegetation layer has to be avoided because it
contains multi_solid and this not supported by 3DCityDB.

[11:26:11 ERROR] SQL error while querying the highest available LOD: ERROR: column
pc.lod2multi_solid_id does not exist

Hint: Perhaps you meant to reference the column "pc.lod2_multi_solid_id".
Position: 223
Exception in thread "db_exporter_pool 1" java.lang.NullPointerException
at org.citydb.modules.kml.database.PlantCover.read(PlantCover.java:124)

at org.citydb.modules.kml.concurrent. KmlExportWorker.doWork(KmIExportWorker.java:482)

view

at org.citydb.modules.kml.concurrent. KmIExportWorker.run(KmlExportWorker.java:266)
at java.lang.Thread.run(Unknown Source)

[11:26:11 ERROR] SQL error while querying the highest available LOD: ERROR: column
pc.lod2multi_solid_id does not exist

Hint: Perhaps you meant to reference the column "pc.lod2_multi_solid_id".
Position: 223
Exception in thread "db_exporter_pool 0" java.lang.NullPointerException
at org.citydb.modules.kml.database.PlantCover.read(PlantCover.java:124)
at org.citydb.modules.kml.concurrent.KmlExportWorker.doWork(KmIExportWorker.java:482)

at org.citydb.modules.kml.concurrent. KmlExportWorker.run(KmlExportWorker.java:266)

52.1) Is it possible to view the model in 2D? Yes

You arrived at the end of the phase 1: "Import and manage the

file in the software".Now choose- The software has also export abilities

56.1) Are any pre-processing or setting changes needed in

the software to enable a consistent export? Yes

Export

| have to unselect vegetation for exportation.

56.2) short comments to the previous question (optional) Otherwise, the program crashes

57) How long does it take for the data to be exported to CityGML? 1-5 minutes

Final notes
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Kind of CityGMI
management
possible

e Import
e Export
o view
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novaFACTORY® + WEGA-3D°

Q |Software Name novaFACTORY [8.1.1.1] |[Software house M.O.S.S. Computer Grafik
g Systeme GmbH
& |Proprietary or open source software? Kind of software
» proprietary GIS — 3D viewer / ETL / 3D Data management
_ |Model and year Operating CPU GPU Memory Hard Qrwe Hard drive free
by system (RAM) capacity space
>
a . Intel®
£ Windows 7 —
S |FUJITSU-2011  [Professional gggg(g\gb'z@ g\lj;?j'rﬁ s00 |16GB 666 GB 85,6 GB
6.1) 3.40GHz
1.1) Does the software support CityGML ADEs? Yes
w |1.1.1) Are they directly managed without any change in the Yes
<D( settings / specific tools / plugins?
Kind of ADE information management * !t can be VIeW?d and inspected
e it can be queried
% £12.1) Does the software support this CityGML data in native v
= es
QO L|format?
Test with RotterdamLoD12.gml
>|Import (and visualise, if the software allows it) the model 1-5 minutes
é £ |Zoom into the model to see more detail it's almost immediate
S § Pan the model it's almost immediate
g g_ Rotate the model it's almost immediate
o a . - - -
> @ |Query an object it's almost immediate
S . . -
T X Inspgct thg objects linked to the queried one through a the software does not allow this
+ |relationship
» |4.1) How are the different |They are all read and managed in the software and a consistent multi-LoD view
% LoDs read/managed in the |and management is possible by visualising / managing / analysing the objects in
— |software? the different connected LoDs.

8novaFACTORY is an advanced Spatial Data Management solution for efficient Geo-data cataloguing, exploitation
and dissemination. With novaFACTORY we are leading the way in the full integration of enterprise-wide geospatial
data sources which the whole organization can have access to and work from, covering all aspects of:

- Data Import

- Integration

- Data Storage

- Management

- Data Dissemination.

° WEGA-3D, is the extended Web-GIS platform WEGA with the integrated use of 3D Geo-data and free plugin in the browser and
mobile workstation. This allows locating and visualizing city and landscape models, including the associated factual data, to be
available quickly and everywhere for user groups with any size in the Intranet or Internet.
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4.3) Attach
screenshots

Produkt® |GBIM3 B 10 erzeugen X3

Bestehende Ebenen @
Nr Kurzel Name Ebenenprioritat Tabellenname Importauflosung (m/pix) Import-Datentyp Rahmenebene

= 423 bd 3D-Buidings 0 CityGML
Kurzel Name weiterleiten  Ebenenprioritat
bid 30-Buildings 0
Sicherheitskopien Konfigurations-Eintrag
DEFAULTS

Datenbankschema fur CityGML -Daten (novaFACTORY 3D GDI)

Datenbankprodukt Schema ©

Orade (Locator) v 330% [ Prufen }
Benutzer Passwort Datenbank Server Pon
nfcgmi_gbim3d ssecsssnseee nfdemo03 localhost 1521

Produktionseinheiten verwalten

4 importeinheiten gruppieren Kachelung pro | Gebiet
* Schema Indizes verwalten

Datenproduktion (novaFACTORY 30 Pro)
Freigegebene CityGML Daten importieren

(U ke Import
(®in das oben angegebene Datenbankschema (Lokal)
Import weiterleden (Remote)

Figure 1, The schema setting to import CityGML with different LoDs.

Datenbankschema fur CityGML-Daten (novaFACTORY 3D GDI)

Datenbankprodukt Schema ©

Oracle (Locator) v 33 z
Benutzer Passwort Datenbank ? Port
nfcgmi_lod2 CLTTT T Ty nfdemo03 localhost 1521

& Importeinheiten gruppieren Kachelung pro | Gebiet

= Schema-Indizes verwalten

Import starten Indizes nur bei Massendaten-Option ausschalten
Import beenden Indizes automatisch erstellen +
Export starten Fehler melden, wenn Indizes fehlen v

Figure 2. The databank setting to import CityGML with different LoDs.

Georeferencing

5.1) Are you able to determine, by inspecting the data, the world (projected)
coordinate reference system of the data as described in the data description?

Yes

import process.

Essentially the software can not directly inspect the coordinate system. The coordinate frame has to be defined
in advance in order to import and land data with correct coordinates. By using the header file it is possible to
determine the coordinate system. Then, the relevant coordinate system can be defined in advance to begin the

6.1) Are the world (projected) coordinates taken into account when locating the model Yes
in the software's coordinate reference system?
= 68 Niederlande - GEOBIM-Test3 RDS_NLTEST_GEO 28992
Niederlande - GEOBIM-Test3
6.1.2) Attach
screenshots ©
Figure 3, The coordinate system is defined to geo-reference and import the data.
8.2} Sl For the purpose of visualization based on the coordinate system, the WEGA-3D is called.
comments to the . . ) . .
revious question In the case of importing, the model will be located with respect to the coordinate system
?optional)q defined in the novaFACTORY in advance.
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7.1) Are the "real-world" elevation values (heights) Yes
considered when locating the model in the software (z)?
8.1) Is the model oriented correctly with respect to the

Yes
true North?
9.1) When you import the data, Is it necessary to set the

Yes
correct CRS manually?

The software requires defining the coordinate system in
advance. Then, the data can be imported in the right
coordinate system.

9.1.1) What are the tools needed to set the correct
CRS, or where is it possible to set it in the software?

= 109 GBIM3 GEBIM - Test3 1 bid
GBIM3 GEBIM - Test3 1 =
SRS Druck-Uberschrift

Amersfoort_RD_New -

Aktiviert Vom Vorbereich ausgeschlossen Metadaten erforderlich

¥l

Blatteinteilung

Niederlande - GEOBIM-Test3 (28992) [+

Rechtswert SW Hochwert SW  Rechtswert NO Hochwert NO

9.1.2) Attach
SCI’eenShOtS -1.000 -1.000 130000.000 491000.000
* Optionale Einstellungen
* DHK-Einstellungen
* GDM-Einstellungen
Zulassige Exportformate

sbi 20 v n tugeordneten Ebene &in | aus

CityGML Y| KML/COLLADA* SKP 3DDXF 3DSHAPE
IDTF NFX u3D 3DPDF
KML PROD3DMODEL VRML 3DSAM

©
Figure 4, the coordinate system definition.

10.1) Is the eventual translation consistent with the

CityGML definitions? Yes

Sem
antic
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Teloptionen
Werkieuge

Anwchten
Anzegeoptionen

74 Modelhuerarchie anzeigen
JevaScrpt susfuhren

In Uberiagertem Fenstes anzegen

30-Vorenstellungen._

Inhalt geaktroeren

»
»
»
»

10.1.2) Attach

O Teiloptionen »
' Werkzeuge »
= 2 Ansichten »

Anzeigeoptionen

JavaScript ausfohren

In Gberlagertem Fenster anzeigen
Vollbildmodus far Multimedia
3D-Voreinstellungen...

Inhalt deaktivieren

Object selection and attributes table and hierarchy presentation (all information stored in the data format)

screenshots
o
Figure 5, 3D model visualization in WEGA-3D
‘.- F
10.2) short As it is presented in the Fig.5 the imported model represents 3D buildings in WEGA-3D.

comments to the |Additionally, the appearances in this CityGML data will be attached to the model and can
previous question (be exported and visualized in a 3D PDF format (Fig.6).

11.1) Are the hierarchical relationships consistent with the CityGML hierarchy? Yes
12.1) Are the attributes present in the CityGML entities retained and consistent? Yes
13.1) Are the relationships between the objects retained? Yes
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14.1) Is geometry

Yes
read correctly?

15.1) Did normals
change?

Geometry

15.1.2) Attach
screenshots

Figure 7, The visualization in order to check the normals on the objects.

16.1) Is it possible to view the model in 3D?

‘Yes

16.2) short comments
to the previous question
(optional)

It is possible in the WEGA-3D component to have a 2D and 3D at the same time with
the side by side window (Fig.8).

17.1) Is it possible to view the model in 2D? ‘No
‘ - s A . ; % ",E
% — ,‘ Nees ik comn — ; '( =
> i e & ==
17.2) short Jrmet e~ QAT T N e
Oy \ =
comments to the s o Jesi= K =
previous question d82 8
(optional) e % N\
Figure 8, 3D and 2D visualization windows in WEGA-3D.
B 18.1)_ Is it possible Yes
W |to edit the model?
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18.1.1) What editing is possible
(attributes, geometry,
georeferencing, please add
details)?

Through the plug-in software tridicon© Editor as an implemented Module in
the novaFACTORY it is possible to edit the buildings and their properties.
Additionally by using SketchUp- Plugin in novaFACTORY as a editing tool,
the attributes of buildings can be edited.

In the WEGA-3D the main aim is to visualize/analyze the model in 3D next
to a 2D window. However, it is possible to edit the details, attributes using
a third party plugin software in the novaFACTORY such as tridicon® Editor
Module to do the editing on the building objects.

[ & NFXtnformationen = @
9511 NFX - novaFACTORY SketchUp Plugin

Plugin zum Edtieren und Attributieren von 3D-Gebauden

I
B i

Figure 17, SketchUp (left) visualization and CityDisc;)verer (right).

Query

19.1) Is it possible to query the model and the attributes? ‘Yes
19.1.1) What kinds of query |It is possible to make a query which is focused on any attributes of the objects
are possible? such as height attributes, area size and etc.
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screenshots

19. 1-2) Attach Figure 9, The measurement illustration in 3D and 2D views.

Figure 10, Query from objects.

Analysis

20.1) Is it possible to analyse the objects and the model?

Yes

20.1.1) What analysis are possible? Do you know if the
results are reliable? How much time is needed to perform

them?

Analysis such as height profile, visual axes,
object shadows or classification/selection of 3D
buildings based on a threshold.
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WEGA Bearbeiten 30 Darstellung  Hilfe
Hohenprofil
Aufiosung [m] 2 : Z
Bezugsoberfiache DOM v
= >
\“‘\
“.‘ 4
e ~
:’/’,' -
) ‘ .
4 i Z
20.1.2) Attach f
screenshots =l ¢
4l i ~ 3D\
Figure 24, Analysis.
Hihenprofil
E A 2 4 P Az e DOM
i i | |
E | I [
- i '
| |
| II |
I |
Liinge [m]
Figure 11, An example of a height profile acquisition in WEGA-3D.
20.1.3) Time required to perform the analysis about the model itself (type 1) less than a minute
You arrived at the end of the phase 1: "Import and manage the file in the |The software has also export
software". Now choose: abilities
21.1) Are any pre-processing or setting changes needed in the software to enable a consistent export? |No
As an interesting example Fig.14 shows a 3D PDF export of the Rotterdam.glm model:
=
o
o
4 [21.1.2) Attach
screenshots and
files
Figure 15, 3D PDF export view from the Rotterdam.gm!
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Figure 14, Automatic production of 3D buildings.

Auftrage | Konfiguration Information
1. Produktdefincon |~ |2 [¥) @
Keine Vorlage
Vorlage tellen © ey
Produkt GBIM3 = JHur engene Vorlagen anzeigen
Gebiet AMS
;,;,'Fmomm
Produktionsverzeichnis auf dem Server.D.\Daten\novaFACTORY\import\GBIM3\AMS R ;’""""9' Kombination
EEnzelebenen
Metadaten ausgeben %]
Automatische Produktion Produkt GESIM - Test3
( ) » ) (R » ) ( » CityGML ) Ausgabe Bezug (SRS) _RD_New
[7) CatyGML Ausgabeformat © ®8asis ONormat OAdv
= _ 01234 @ alie gewahiten LoD-Stufen
Objektart konfigurieren ® Gebaude Oweitere Objektarten CayGML Detaistiden (LoD) @ o 5 rur Kieinste LoD-Stide
AT Dnur hchste LoD-Stufe
Konfiguration Keine Konfiguration vorhanden Exporiente Obpitiategonen © £ Alle
Darstellungsthemen fitemn @
Modelltyp 1002 [v] :
LoD2 :
LOD1 |‘_!|
Objekt-D 2 2 Zusatziunktionen ©
(1]
@ Automatische Numenerung f/,! Yy .f
Defauithohe (LOD1) 9.0 m .
Datedormat @ CtyGML
Minimale Hohe (oder Default) m =
Zechenkoderung default
Bilddaten verwenden CayGML-Schema Gefout
1. Produltdefingon |« [ M)

Figure 13, CityGML export setting.
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Figure 12, CityGML export.
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Figure 18, Export Module setting in detail.

21.2) short comments to the

previous question (optional) metadata

The export phase consists of the following main steps: LoDs details, type of
export format, CityGML schema, coordinate reference system and

22) How long does it take for the

data to be exported to CityGML? |1™> Minutes

Test with BuildingsLoD3.gml

Query an object

3 Import (and visualise, if the software allows it) the it's almost immediate
4 model

';g- Zoom into the model to see more detail it's almost immediate
(_% & |Pan the model it's almost immediate
g Rotate the model it's almost immediate
T it's almost immediate
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Proprietary

3D

viewer

Level of tester expertise: 3

Inspec_t the ijects linked to the queried one through the software does not allow this
a relationship
S . [24.1) Does the model maintain its correct
O o, . . Yes
¢  |dimensions and proportions?
29.1) Is geometry Yes
read correctly?
-
o,
IS
2 129.1.2) Attach
O |screenshots
Figure 16, 3D visualization of the BuildingLOD3.gml data.
g 35.1) Is it possible to analyse the objects and the model? Yes
%‘ 35.1.3) Needed time to perform the analysis about the model itself (type 1) It's almost immediate
§: 35.1.4) Needed time to perform the analysis about the model performance (type 2) It's almost immediate
£ \_(ou_ arrived at the 'fend of the phe.lse 1: "Import and manage the The software has also export abilities
s file in the software".Now choose:
W 137) How long does it take for the data to be exported to CityGML? ‘Iess than a minute
Test with amsterdam.gml
o X Import (and visualise, if the software allows it) the model |20 minutes - 1 hour
@ |Zoom into the model to see more detail it's almost immediate
g g Pan the model it's almost immediate
2 g_ Rotate the model it's almost immediate
Lo a - — - -
= @ |Query an object it's almost immediate
5 g ; . -
T 5 :r;f;[?ggéﬂﬁ)objects linked to the queried one through a the software does not allow this
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50.1.2) Attach
screenshots

o | = —p—

£ 1 LESIFITFS
’ / A
7 \
)
> \».
N
»” s .

Figure 20, 3D visualization.

View

fage=sso0

Figure 21, 3D visualization of Amsterdam.gmi
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54.1.1) What kinds
of query are
possible?

It is possible to make a query which is focused on any attributes of the objects such as
height attributes, area size and etc.

Query

54.1.2) Attach
screenshots
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Figure 22, Quary setup, WEGA-éD.

55.1) Is it possible t

o analyse the objects and the model? ‘Yes

55.1.2) Attach
screenshots

Analysis

WEGA  teatetes 0 Gurvatuny e

! E»

Messen
70 Messung
30 Messung :

kY

N
Y T

Figure 23, 3D and 25 measurements.

55.1.3) Needed time to perform the analysis about the model itself (type 1)

|Iess than a minute

You arrived at the end of the phase 1: "Import and manage the file in
the software".Now choose:

The software has also export abilities

Export

57) How long does

20 minutes - 1 hour

it take for the data to be exported to CityGML?

Final notes
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Kind of CityGML
management possible

Import

Export

View

Query

Edit (through additional plug-ins)
analyse

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

The software uses a relational database for data storage. Oracle, PostGreSQL and
MS SQL Server

are supported by the software. Oracle was used in the benchmark Task 3
experiment.
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Proprietary
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Level of tester expertise: 4

eveBIM
CSTB
https://logiciels.cstb.fr/contact/?dmd=telechargeme
(O]
3 Software Name eveBIM [2.10.0] |developer nt&log=eveBIM%20derni%C3%A8re%20version&t
% h=bim-et-maquette-numerique
) |Proprietary or open source software? Kind of software
proprietary GIS
o Operating Memory Hard drive Hard drive
% Model and year system CPU GPU (RAM) capacity free space
o
£ |DELL Precision  |Windows7 | IMt€I(R) NVIDIA
Q : Xeon(R) CPU 16 Go 953 276
O -
5510 - 2018 professionel E3-1505M V5 M1000M
1.1) Does the software support CityGML ADEs? |Yes
1.1.1) Are they directly managed without any Yes

change in the settings / specific tools / plugins?

4.2) Please, give
more details and
examples

L
9( Kind of ADE information management possible it can be viewed and inspected
1.2) Add short Energy ADE 0.8.0 and utilityNetwork 0.9.0 are managed in eveBIM 2.10.0. We have
comments to the |integrated also our own ADE. The process for integrating an ADE is mainly automatic. It
previous questions [remains however a small manual part that requires the development of specific code
< T |2-1) Does the software support this CityGML data in native format? |Yes
< E . . . eveBIM can open IFCéx3, IFC4
D L 1
S /2.2) short comments to the previous question (optional) CityGML and shapifiles format
Test with RotterdamLoD12.gml
> |Import (and visualise, if the software allows it) the model
@ 2 |Zoom into the model to see more detail 5-20 minutes
S E Pan the model it's almost immediate
g g_ Rotate the model it's almost immediate
g 53 Query an object it's almost immediate
o) : . ;
T X Inspgct thg objects linked to the queried one through a it's almost immediate
+ |relationship
£ Was any error
g- reported when Long time to load the file ~12 minutes. If we load without texture it's much faster
= |importing the file?
4.1) How are the different |They are all read and managed in the software and a consistent multi-LoD view
LoDs read/managed in the jand management is possible by visualising / managing / analysing the objects in
software? the different connected LoDs.
% eveBIM display a LOD depending on the range of visibility (for example LOD 4 used when

camera is between 0 to 100 m from the center of the scene, LOD 3 between 100 to 1000,
....). These ranges of visibility can be configured for all the files (by defaut) and can be

override for each file. So we don't manage the LOD object by object but we can display a
particular LOD for all the scene
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| File £ait

<

View Pugins Heip ©

VIXB - @0 x@ox-90BDEERRD

s x

0 roturtom i Ce. 21 (8065808 & Cf

2 Rattwepem L. L. L1 (0001, 86010 C]

reuper Property e

SRS: EPSG:28992
- J

“o Proper Property ex

4.3) |
AttaCh Figure 1 eveBIM with model Rotterdam_LoD1_Lod2 loaded - LOD 2 displayed
screensh |

| evebin 2100300 - Proik
ots L.; o View Puges Hep ©

JIXB a0 &#00 x@OoN-00BDBEMRED
| ety ot wange vty |

Figure 2 eveBIM with model Rotterdam_LoD1_Lod2 locded - LOD 1 displayed
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|
|

' Click on the range

Q
Nl X8 e« #0900 x@o*-00DEMRED
S e e

evelliM

—

LOD Mavmum Vistsiity Rarge

Loo4 b m Y (v py————
| 1 100 10000 leas
Wwoa Im [ | "
1 100 10000 lev
| 002 1Wem r ag T - T - 1
1 100 10000 les
| LO0L 1000000 m - r'l_"|
1 100 10,000 Lo
o = ) -
looe 1owcem [ remrEITEYR Result: When camera is less
than 100 m from the center
o Concel of the scene, then LOD 2 is
displayed, otherwise LOD1 is .
. displayed.
| '[01 Proy Mo Proper Property ex I eve csT8
SRS: EPSG 20992
& |Can the textures be visualised correctly? Yes
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5.1) Are you able to determine, by inspecting the data, the world (projected) coordinate

reference system of the data as described in the data description? Yes

5.2) Add short comments to the previous guestions
(optional)

You can see the CRS bottom right of the application. You
can also see the CRS by clicking on a CityGML object

6.1) Are the world (projected) coordinates taken into account when locating
the model in the software's coordinate reference system?

Yes

7.1) Are the "real-world" elevation values (heights) considered when
locating the model in the software (z)?

Yes

7.2) short comments to the previous question

eveBIM is muti files and allows the load of files with

(optional)

different CRS and elevation

Georeferencing

8.1) Is the model oriented correctly with respect to the true North?

|Yes

8.2) short comments to the
previous question (optional)

Several files can be loaded with eveBIM (with different CRS, elevation and
orientation). So it has to manage correctly the orientation.

9.1) When you import the data, Is it necessary to set the correct CRS manually?

‘No

9.2) short comments to the
previous question

The CRS is given in the envelop. In the application, the first found is the reference.
If there are other CRS, then eveBIM reproject the data in the first found
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10.1) Is the eventual translation consistent with the CityGML definitions? Yes
10.2) short comments to the previous question (optional) No translation done
» |11.1) Are the hierarchical relationships consistent with the CityGML hierarchy? |Yes
é 11.2) short comments to the We have the differnts kind of object type (CityModel Buildings WallSurface
g previous guestion (optional) RoofSurface GroundSurface BuildingPart, ClosureSurface, ....)
& 12.1) Are the attributes present in the CityGML entities retained and consistent? |Yes
12.2) short comments to the I've test with the info found in geoBIM data. We have the same info except for
previous question (optional) Element 5: eveBIM don't display that it's a lod2MultiSurface
13.1) Are the relationships between the objects retained? |No
o5
g £ |14.1) Is geometry Yes
O £ [read correctly?
16.1) Is it possible to view the model in 3D? |Yes
% 16.2) short comments to the In eveBIM, we can simulate the date and hour of the day. Then we can see
S |previous question (optional) the difference of color on the faces.
17.1) Is it possible to view the model in 2D? |No
18.1) Is it possible to edit the model?  |Yes
18.1.1) What editing is possible We can modify attributes (also codelist attributes). We can also add
(attributes, geometry, georeferencing, |new attributes (add only the attributes defined in CityGML norm or in
please add details)? the ADE). You can modify several attributes in a same time
e I",[ﬂx<w‘T&®09a0>‘~®DEE]F{,ES‘D
X8« -aa?oaox-eomaﬁ‘,%@w« — . oy
o S
2 e .
()]
£
E T S r— csTB LS e e i . T R 11 1o 0 W
WXB 0 8O 280X -0 DEnBEERO
Method 2: Add or modify properties (defined in the CityGML Schema) ""‘:"v -
GOXB 6o 800 280%-9008@BO
iy E&
e _
18.2) short comments to the previous question (optional) ‘editing attributes doesn't take time
19.1) Is it possible to query the Yes
2 |model and the attributes?
8: 19.1.1) What kinds of query are Measure, clipping plane, filter or export properties with some rules

possible?

(example filter all the buildings with creationDate superior to ...)
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eveBiM 210.0.300 - Profle : Démo - CRyGML 2.0 : C/Users/rolland/CSTEGroup/MIC - Docurments/MIC - mark/rotterdam_LoD1_LoD2/Rotterdam LoD1 _Lod2. gmi -
Il e Edit View Pugn: Mep © "
vIXB € &#90 REOX-90BERNED
Froperses ox
Nave
4 Fields
CreationDate 1
TerminationDat 19
RelativeToTeman yAboveTerain
CassType WallSurtace
0] JUID_€030¢c46-027d-4080-8§968-8427317
N
M
|
|
|
|
#ree mose A conrre: o constrae >
& an - [
P (3cape 1o sbort mesuss SRS: (PSC20M2
Figure 1 eveBIM: Measure tool
eveBIM 2.10.0.300 - Profile : Démo - CityGML 2.0 : C:/Users/rofland/CSTBGroup/MIC - Documents/MIC -.mark/rotterdam_LoD1_LoD2/Rotterda... 16 —
I File Eait View Puging Help © I
m ™~ . 1 |
v XB a0 &0 28 0X-H0 0 B B RS
Project o x

o name | Range veaamy |

2 Romertem L. CL. 21 (3,001, 0,004, T,

19.1.2) Attach
screenshots

I = ‘ evelll\| CSTB

B rropa | [ Modet | [F Property export

SRS: EPSG:20992

Figure 2 Clipping plane

eveBIM 2.10.0.300 - Proble : Démo - CtyGML 2.0 : C:/Users/rolland/CSTBGroup/MIC - Documents/MIC -.mark/rotterdam_LoD] LoD2/Rotterdam_LoD1_Lod2.gmié = .
m fle Edn View Plugine Melp © 'l
viIXB e @00 2@OoX-Q0DBDBRED
Progerty expert o x ’
Onject type g ~
Common fastures Troperty set Plugin property export :
4 M Fields .

Filter by year of construction

statuns

geboumnumemer

Aopty only viwiée tems Hitacy —

e update

|
}
[
l

earONCanstruction

v 00

v.om

173 cbgects tert

B vopar | B Mot | 1 rroperty apont eve csT8

SRS OPSG 20002

Figure 3 eveBIM: filter by year of construction (>1970)

20.1) Is it possible to analyse the

objects and the model? No

Anal
ysis
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You arrived at the end of the phase 1: "Import and manage the file |The software has also export-to-CityGML
in the software". Now choose: abilities

21.1) Are any pre-processing or setting changes needed in the

software to enable a consistent export? No

Export

21.2) short comments to the previous question (optional) CityGML can be saved. It's not an export.

22) How long does it take for the data to be exported to CityGML? |less then a minute

Test with BuildingsLoD3.gml

> |Import (and visualise, if the software allows it) the model it's almost immediate
é % Zoom into the model to see more detail it's almost immediate
S g Pan the model it's almost immediate
=4 g_ Rotate the model it's almost immediate
o a5 . " - -
= @ |Query an object it's almost immediate
S - ; -
T x Inspgct th_e objects linked to the queried one through a it's almost immediate
+ [relationship
=4 = 37) How long does it take for the data to be exported to less then a minute
o |CityGML?

Test with amsterdam.gml

Insufficient memory on my computer Microsoft asks to close
the application.

How long does it take, approximately, to: Import |However if the file is on 3DCityDB, eveBIM can be

(and visualise, if the software allows it) the model |connected to it: In eveBIM, we have a plugin '3DCityDB
Connector', so we could load it via this connector but it won't

be tested.
Final notes
e Import
Kind of CityGML : \E/:;F\’ACI’” (save)
management . Ouery
possible L Edi
e Analysis
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FME Data Inspector

FME Data
(O]
= Software Name Inspector [2018.1] developer Safe Software
% Proprietary or open source software? Kind of software
» proprietary 3D viewer
Model and year Operating CPU GPU Memory (RAM) Hard erve Hard drive
system capacity free space
Radeon
5 Pro 560
= 4096
g- MB 16 GB 2133 MH
MacBook Pro 15” |macOS : z
O
S 12017 10143 3.1GHz i7 Intel HD LPDDR3 1TB 341 GB
Graphic
s 630
1536
MB
1.1) Does the software
support CityGML Yes
ADEs?
1.1.1) Are they directly
w .
&) manageq without any No, it is required to attach the schema file.
< |change in the settings /
specific tools / plugins?
Kind of ADE
information it can be viewed and inspected, queried and analysed
management possible
o 2.1) Does the
(-6 .
< ¢ |software support this
8 5|CityGML data in ves
native format?
Test with RotterdamLoD12.gml
o= Import (and visualise, if the software allows it) the model 1-5 minutes
@ 2 |Zoom into the model to see more detail It's almost immediate
S é Pan the model it's almost immediate
g g_ Rotate the model it's almost immediate
= 53 Query an object it's almost immediate
o) : . X
T Inspgct th_e objects linked to the queried one through a Less than a minute
+ [relationship
: One LoD can be selected and only the objects having the chosen LoD can be
4.1) How are the different |. . : .
) ; imported in the software to be visualised / managed / analysed
Qg |LoDs read/managed in the
2
software? | see only the LOD2 loaded and no option to switch between LODs.
S 5.1) Are you able to determine, by inspecting the data, the world (projected) coordinate Yes
o [reference system of the data as described in the data description?
(]
© 2 6.1) Are the world (projected) coordinates taken into
g |account when locating the model in the software's Yes
O |coordinate reference system?
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7.1) Are the "real-
world" elevation values
(heights) considered
when locating the
model in the software
(2)?

Yes

8.1) Is the model
oriented correctly with
respect to the true
North?

Yes

9.1) When you import the data, Is it necessary to set the correct CRS manually? ‘No

Semantics

10.1) Is the eventual translation consistent with the CityGML definitions? |Yes

11.1) Are the hierarchical
relationships consistent with Yes.
the CityGML hierarchy?

12.1) Are the attributes present in the CityGML entities retained and consistent? |Yes.

13.1) Are the relationships between the objects retained?

Yes

14.1) Is geometry

Yes
read correctly?

Did the normal

change? No.

16.1) Is it possible to view the model in 3D? Yes

17.1) Is it possible to view the model in 2D? Yes

18.1) Is it possible to edit the model?  |[No

19.1) Is it possible to query the

model and the attributes? Yes

19.1.1) What kinds of query are Search values of attributes, e.g. all objects where
possible? citygml_year_of construction corresponds to a certain value

20.1) Is it possible to analyse the

objects and the model? No

You arrived at the end of the phase 1: "Import and manage the file |The software has also export-to-CityGML

in the software". Now choose:

abilities

21.1) Are any pre-processing or setting changes needed in the

software to enable a consistent export?

No

22) How long does it take for the data to be exported to CityGML? |1-5 minutes

Test with BuildingsLoD3.gml

How long does it
take, approximately,

Import (and visualise, if the software allows it) the model

it's almost immediate

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

Inspect the objects linked to the queried one through a
relationship

it's almost immediate

Expo

rt

37) How long does it take for the data to be exported to
CityGML?

less then a minute

Test with amsterdam.gml

How

long

Import (and visualise, if the software allows it) the
model

More than 1 hour

Zoom into the model to see more detail It crushes without completing the operation

Pan the model 1-5 minutes

Rotate the model It crushes without completing the operation
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Query an object

1-5 minutes

through a relationship

Inspect the objects linked to the queried one

It crushes without completing the operation

Be exported to CityGML

5-20 minutes

Final notes

Kind of CityGML
management
possible

Import

Export (save)
View

Query
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FME —Test 3
FME [2019.2

(O]

= Software Name b19800] developer Safe Software

% Proprietary or open source software? Kind of software

» proprietary ETL

. Operating Memory Hard drive Hard drive

% Model and year system CPU GPU (RAM) capacity free space

g DELL Windows Nvidia

Q ; 10.0.18362 x64 i7-8586U |GeForce MX- |16 Go 940 405

O |Latitude3400 :

64-bit 130
1.1) Does the software support CityGML ADEs? Yes
Yes
No special configuration is necessary to achieve ADE
1.1.1) Are they directly managed without any support other than to specify the path or paths to the ADE
change in the settings / specific tools / plugins? application schema within the ‘Additional ADE schema
files’ reader or writer setting. ADE’s are fully supported on
L{ljl both reader and writing.
<C |Kind of ADE information management possible it can be viewed and inspected, queried, analyzed
We have provided comprehensive CityGML support for more than a decade, so offer
1.2) Add short perhaps some of the most extensive support in the industry. We also provide citygml
cbmments o the importers and exporters to many software vendors such as AutoDesk, ESRI and others.
revious questions For ADE’s we have experience support the IMGeo ADE, Energy ADE, Noise ADE , and a
P q few research oriented ADE’s such as Indoor ADE (from the OGC Indoor GML pilot) and
INSPIRE ADE.
iélfz\N%?gsthe ort Yes. CityGML is OGC GML with the CityGML standard group of application schemas. We
N PP support CityGML v0.4, 1.0, 2.0 and have done extensive testing with the draft CityGML
this CityGML data . . S :
. . v3.0 schemas. V3.0 uses our generic GML reader / writer for now which is more flexible.
in native format?

= Once a CityGML model is imported, it is loaded into an internal FME FFS feature store file

= and spatially indexed. This allows for instantaneous or near instantaneous viewing and

S interaction. FME also exposes the complete feature model, include any XML attributes and

& |2.2) short series attributes which are represented as lists.

8 comments to the |On the geometry FME shows the source feature type, extents, coordinate reference
previous question [system (CRS), and the complete geometry model. The complete, nested geometry model
(optional) can be explored including geometry names, types, LOD parameters, gml_ids,

appearances, textures etc. Anything visible in the Inspector can be exposed and
manipulated within an FME workspace workflow which allows full automation of
transformation processes.
Test with RotterdamLoD12.gml
> |Import (and visualise, if the software allows it) the model 1-5 minutes
é % Zoom into the model to see more detail It's almost immediate
i= § Pan the model it's almost immediate
g g_ Rotate the model it's almost immediate
S g _ — , ,
= @ |Query an object it's almost immediate
SR : - -
T X Inspgct thg objects linked to the queried one through a Less than a minute
+ |relationship
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Import

Was any error
reported when
importing the file?

No errors or warnings in the reader log when opening Rotterdam_LoD1_Lod2.gml in
FME Data Inspector. Also, no errors were reported when importing the dataset into a
workspace in FME Workbench. However, it should be noted that the reader does not do
a complete validation of the CityGML features. FME does not enforce schema
consistency on read — it basically reads whatever it can. Then it is up to the user to use
Data Inspector or diagnostic workflows such as the CityGML validation workflow
described below that uses GeometryValidator to find problems with 3D surfaces and
volumes. Often, because the writer enforces the schema, some problems may not
surface until writer time. Note that there is a Validation flag that can be set on the
reader which will make the reader evaluate the source CityGML against the CityGML
and or ADE application schemas. Note that setting Validation = true did not raise any
warnings on reading this dataset. However, application schema validation typically has
little to no bearing on most types of geometry validation.

4.1) How are the

Different LODs are handled as separate, named geometries, format attributes and
geometry traits. In FME, geometry traits are the equivalent of attributes, but they are

% different LoDs . values that are stored within the nested structure of the geometry. This allows FME to
= |read/managed in the . . L
model different gml_ids, apprearances and geometry names within a nested geometry
software? : .
structured required by CityGML.
Yes, in most cases the textures appear to be visualized correctly. There were some

" problems observed, such as walls and roofs that did not appear to have textures. Some

o of this is caused by coincident surfaces, such as when a Building envelope solid

5 |Can the textures be X ; o 9 .

2 |- : obscures an underlying Wall surface. This can be rectified by viewing one layer at a time.

% |visualised correctly? . "

2 Other texture display problems may be a result of missing texture references. However,
with this and many datasets, display problems are typically caused by wrong surface
orientation or other geometry problems — see info on analysis / validation below.

It is important to remember that when reading datasets with FME, the source
coordinate system denotes what CRS the data already is in and the destination
CRS (in the case of a workspace) denotes the desired CRS for the output.
Changing the source CRS does not reproject the dataset, but rather just retags it.

5.2) Add short comments |For formats like CityGML which have comprehensive CRS support, typically the

to the previous questions |[source CRS does not need to be set at all as FME will auto recognize it.

(optional) Sometimes the dataset is missing a proper CRS reference. Another problem is that
sometimes the axis order of the geometry vertices is not consistent with the CRS.
In these, when the source CRS and axis order are known, these reader settings
can be used to override or set them when they are missing or incorrect in the
source.

6.1) Are the world (projected)

coordinates taken into account when Yes : .

: . . Amersfoort RD 2008 (EPSG 28992), with metres as unit of

locating the model in the software's

o : measurement

¢ |coordinate reference system?

< Yes

<

(&)

© According to the datum specification above, the height is based on Amersfoort 2008

S which is ultimately based on the BESSEL 1841 Ellipsoid

)

We are not sure of the exact origin for EPSG: 28992, since these are likely modelled
as geocentric coordinates. For the purposes of this dataset, the vertical origin is

7.1) Are the "real-world" |likely best considered to be 0. That is, 0 likely coincides with some mean high tide

elevation values
(heights) considered

when locating the model

in the software (z)?

value. Notice that in the screen shot above, the vertical extents are from 3.0 to 9.7
metres, which would be consistent with O representing sea level.

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.

155




FME — Test 3
Proprietary

Extended 3D viewer

Level of tester expertise: 3

7.2) short comments to
the previous question
(optional)

For FME, as for many formats, the CRS and georefencing are read automatically
and stored on the features. If the destination coordinate system is set to a different
CRS than the source FME automatically reprojects the feature to the destination
CRS. Alternatively, a reprojection transformer can be used to control the exact
method of reprojection, including horizontal and vertical datum and grid shifts.

8.1) Is the model oriented correctly with respect to

the true North?

Yes
The model coordinates are in EPSG:28992 / Netherlands-
RDNew-2008 so no further orientation is required.

9.1) When you import the data, Is it necessary to set the correct CRS

manually?

No

10.1) Is the eventual translation

consistent with the CityGML Yes

definitions?

11.1) Are the hierarchical
relationships consistent
with the CityGML
hierarchy?

Yes. hierarchical relationships are maintained through gml_id, gml_parent_id
relations. This can be observed in Fig.4 and Fig.5 above, where the gml_parent_id
of the WallSurface is the gml_id of the parent building. Within the feature object
structure it can be observed that the geometries belong to the parent feature and the
solid and surface geometries are composed of simpler face and polygon geometries
many of which have their own gml_ids and properties. These are all consistent with
the source GML structures and relationships.

11.2) short comments to
the previous question
(optional)

No problems or errors with hierarchical relationships were observed with this
dataset. If there were problems with such relationships, often the validate on write
would pick them up. When we reran the Task3_Rotterdam_citygml2citygml.fmw
with validation = true, no errors where observed. This validation process does not
use FME. Rather it invokes the Apache Xerces open source XML parsing library,
which has methods for comprehensive checks of XML against applications
schemas. Note that if there were problems such as gml_parent_ids on a feature
with no feature with that gml_id found in the dataset, the log would show a warning
about orphaned features. Also, Geometry Validator can be used to find geometries
with null or missing component geometries (null faces for example).

12.1) Are the attributes present in the
CityGML entities retained and

consistent?

Yes. This is proven by the Task3_Rotterdam_citygml2citygml.fmw
round trip. No data loss was observed.

12.2) short comments to the previous |l've test with the info found in geoBIM data. We have the same info

question (optional)

except for Element 5: eveBIM don't display that it's a lod2MultiSurface

¢ |13.1) Are the relationships between the objects retained? }Yes
= 14.1) Is geometry read Yes
% correctly?
n No. If they were we would likely see inconsistencies with how the source dataset
Did the normal change? is read and displayed vs how the round trip dataset (created by the round trip
workspace) Rotterdam_LoD1 Lod2_fme.gml is displayed.
16.1) Is it possible to view the Yes
model in 3D?
17.1) Is it possible to view the model in 2D? }Yes
o b ' i
23 18.1)_ Is it possible Yes
O E [to edit the model?
FME Data Inspector does not have any edit functionality, so the edit was made
18.1.1) What editing is in an FME Workspace that reads the whole CityGML file, makes a change and
possible (attributes, then writes it back out. An AttributeCreator and is used to define new values for
geometry, georeferencing, the Building attributes and then they are written back out to the destination
=z |please add details)? Building feature type. Edits to geometry traits and names are typically made
-g with GeometryPropertySetter.

18.2) short comments to the
previous question (optional)

For editing individual features there are likely CityGML editors that offer better
interactive edit functionality. FME is suitable for rule based edits and updates
for groups of features using a workflow defined in a FME workspace.

17.1) Is it possible to view the model in 2D? Yes
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18.1) Is it possible to edit the model?  |Yes
FME Data Inspector does not have any edit functionality, so the edit
o was made in an FME Workspace that reads the whole CityGML file,
£ [18.1.1) What editing is possible makes a change and then writes it back out. An AttributeCreator and
3 |(attributes, geometry, georeferencing, |is used to define new values for the Building attributes and then they
please add details)? are written back out to the destination Building feature type. Edits to
geometry traits and names are typically made with
GeometryPropertySetter.
@ _|19.1) Is it possible to query the .
> .
8 model and the attributes? ves, attributes

Many types of analysis are possible from validation attributes and
geometry, to basic statistics such as Volume and Area, to more
complex domain specific analysis such as using slope and aspect to
compute solar potential for PV. Because of the flexible Workbench
interface for developing FME workspace workflows, the types of
analysis are only limited by the imagination and expertise of the author.
For the purposes of this exercise, given time limitations, the analysis
performed was simply a GeometryValidation to analyze Rotterdam
citygml geometries for potential problems related to surface and solids

20.1) Is it possible to analyse the
objects and the model?

Analysis

You arrived at the end of the phase 1: "Import and manage the file |The software has also export-to-CityGML
in the software". Now choose: abilities

21.1) Are any pre-processing or setting changes needed in the

software to enable a consistent export? No

Export

21.2) short comments to the previous question (optional) CityGML can be saved. It's not an export.

22) How long does it take for the data to be exported to CityGML? |less then a minute

Test with BuildingsLoD3.gml

>|Import (and visualise, if the software allows it) the model it's almost immediate
é % Zoom into the model to see more detail it's almost immediate
g § Pan the model it's almost immediate
2 g_ Rotate the model it's almost immediate
o a5 . " - -
= @ |Query an object it's almost immediate
SN ; . X
T x Inspgct th_e objects linked to the queried one through a it's almost immediate
+ [relationship
oS « |37) How long does it take for the data to be exported to less than a minute
o |CityGML?
Final notes
e Import
. . Export (save
Kind of CityGML *  Export(save)
o View
management e Query
ossible .
P e Edit
e Analysis
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