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Exploring CityGML — Part 1

Moving from proprietary GIS applications to Open Source geospatial and now working with an Autodesk Partner as a
‘Geographer in a CAD World’, | have used a variety of spatial data formats over the past 20 years. However, it wasn’t
until recently that | started to look at what CityGML could provide to me and the clients that | work with. | started
from knowing very little about CityGML and as this is only Part 1 | definitely still have quite a bit to understand about
this data format and how to get the most from it.

This blog aims to detail the start of my journey exploring CityGML from where you can source examples of this data
format, to how to translate the data into usable formats and then its use within various software packages such as
QGIS and Autodesk InfraWorks.

Ok so | know very little, where should | start?..... Google! .... A quick search for CityGML and | found the CityGML
homepage:

http://www.citygml.org/

& 3> C Y @ Notsecure | www.citygml.org

CityGML

CityGML Versions 2.0 and 3.0 Web Site

Thank you for visiting. This site is temporarily under reconstruction to support the forthcoming v3.0.
Please click or tap OGC CityGML Web Site for information on current versions 1.0 and 2.0.

For the previous version, please visit the archived CityGML site

However, at time of writing this blog (May 2019) the website was under reconstruction.
So, after another google search | then found this website:

https://www.3dcitydb.org/3dcitydb/
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C Y [ & https//www.3dcitydb.org/3dcitydb/

—

The CityGML Database

\ 3D City DB News Features Demos

G Software

WELCOME

The award winning 3D City Database is a free geo database to store, represent, and manage virtual 3D city models on top of a standard spatial relational database. The d;
schema implements the CityGML standard with semantically rich and multi-scale urban objects facilitating complex analysis tasks, far beyond visualization. 3DCity1]
productive and commercial use for more than 14 years in many places around the world. It is also employed in numerous research projects related to 3D city models.

The 3D City Database comes with tools for easy data exchange and coupling with cloud services. The 3D City Database content can be directly exported in KML, COLLA
gITF formats for the visualisation in a broad range of applications like Google Earth, ArcGIS, and the WebGL-based Cesium Virtual Globe.

ABOUT CITYGML VIEW DEMOS

As the homepage states it is a 3D City Database with a free geo database to store the 3D City models. | liked the words
‘free’ and ‘database’, so decided this was a good place to start my journey! There may have been more sensible places
to start.. but this was my journey and | like to explore.

| clicked on the Demonstrations link which indicated that they had 3D Models online for Berlin and New York.

Demonstrations
Visualization of the 3D City  Visualization of the 3D City Visualizations for Different 5
= . < 2 emos

Model of Berlin Model of New York City Applications :

« Visualization of the 3D City Model of

. Berlin
A semantic 3D city model of the German A semantic 3D city model of the German The 3D City Database contains the . Visualization of the 3D City Model of
capital Berlin is freely available to the public as capital Berlin is freely available to the public as semantically rich all-purpose city model New York City”
open data in CityGML format, which contains open data in CityGML format, which contains based on CityGML. This base data can be » Visualizations for Different
Applicati

around 550,000 LoD2 building objects within around 550,000 LoD2 building objects within exported in different 3D visualization formats PRiisarons
the whole city area (890 km?). the whole city area (890 km?). and styles to meet specific customer needs. This Online Demo uses our new 3D Web

Viewer which is an extension of the Open
Source Virtual Globe Cesium WebGL

) CESIUM

@ Google earth

Chair of Geoinformatics” | Technische Universitat Manchen”™  TLIT]
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| started with the 3D City Database Online Viewer for Berlin.

Show / Hide Toolbox ¥

4 x

' May 16 2019 CICESIIMI - BD - g p =
08:23.05 UTC @*L S , e riomases TU NG - 4 4 < o (' Number of

< 1> e 1912 ‘ My 15201 15000 0TC 1 Tiles: 118

The viewer was quite simple to navigate, but rather more complex when it came to the toolbox.

Show / Hide Toolb v

[o] Briin_Buildings_rgbTexture
Add / Configure Layer v Remove selected layer

Add WMS-Layer Remove WMS layer

Add Terrain-Layer Remove Terrain layer

Choose highlighted Object

Choose hidden Object

¥

Generate Scene Link Hide selected Objects

Clear Highlighting Show Hidden Objects

Create Screenshot Print current view

WA TOTEAS .

Toggle Shadows Toggle Terrain Shadows

Show the selected object in Extemal Maps
L WP IOV el YV
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The viewer also provided different basemapping options e.g. Mapbox Aerial Imagery and navigating around the model
it was clear how useful the real-life fagades of the properties could be.

Show / Hide Toolbox ¥ 2

OpenStreet.  Stamen
[ Watercolor

2 BlueMarble Earth at night

Next steps??? Ok let’s get some of this data and see how | can use it. On the 3D City Database | found a Downloads
page which included links to install a Universal Installer.

>
The CityGML Database Home  Privacy & Term Contact
3D Clty DB News  Features Demos . Software  Downloads  Partners  3DCityDBinAction  Publications

Downloads Get the Universal Installer Package
~ Documentation The 30 City Database Importer/Exporter tool is shipped as universal installer that will guide you through the steps of the setup process. A
- 3D City Database full installation of the Importer/Exporter including the 3 City Database SQL scripts, the new 30 Web Viewer, documentation, and example

CityGML as well as KML/COLLADA files requires approx. 480 MB of hard disk space. Installing only the mandatory application files will use

+ Importer/Exporter approx. 349 MB of hard disk space. Installation packages can be chosen during the Setup process.

« Importer/Exporter Plugins

- Web Feature Service Please note that the Java Runtime ment (version 8 or higher)’ needs to be installed on your system in order to run the installer
- 3DCityDB-Web-Map-Client package (and the Importer/Exporter lool afterwards).

« citygmidj

s o 3. Get it 3DCityDB-Importer-Exporter-4.2.0-Setup jar
Our software Is open source and released under the terms of Apache”. o

LeTLNOowW 4.2.0 (Version 4.2.0 | Oracle & PostGIS | 205 MB)
Software Project Page

Visit our GitHub Page- for detalls, further material, the GitHub repository, etc. For downloading the software or documentation separately (including previous versions) and further tools, use the menu In the left box.
Get access to the Wiki, and report bugs.

Docker for 3DCityDB
The 3DCityDB is also available as Docker images. Find out more”,

The installer download a .JAR file.

ne (D) » OPENSQURCEGIS » CITYGML

~

Name Date maodified Type Size

| £/ 3DCityDB-Importer-Exporter-4.2.0-Setup jar 14/05/2019 14:25 Executable Jar File 205,332 KB
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To run the installer, | simply double clicked the .JAR file and the installer opened.

F3 Language Selection

Chair of Geoinformatics, TU Munchen
3D City Database Importer/Exporter

Please select your language

S engisn

=]

This added a new shortcut to my desktop, which included an Importer and Exporter tool and some sample scripts for

creating and managing a 3D Database.

FT] setup - 3D City Database Importer/Exporter v4.2.0

Installing Nees
Please wait while setup installs the 3D City Database Importer Exporter. sEmEm -
CityGML.

Step 7of 9

3D City Database

3D City Database SQL Scripts

48 Pack installation progress:
D:\OPEN SOURCE GIS\CITYGML Installation ib\systems-common-javag-0. 7. 2.jar
core

% Overall installation progress:
| i/8

3DCityDB Importer Exporter

3DCityDB Importer Exporter Uninst...

Documentation

Sample datasets

Templates

3D Viewer

{Made with lzPack -

> e

© quit

The installer also included a series of sample datasets (KML and CityGML) including the data for the Berlin 3D Model.

-
() Name Date modified Type

14/05/2019 14:46
13/02/2019 14:04

tile_0_0 File folder

Q Gasometer.zip

Mew Volume (DX} » OPENSOURCEGIS » CITYGML » Installation » samples » Berlin » CityGML > Gasometer LoD2 »

WinRAR ZIP archive

Size

19,568 KB

The sample scripts were installed to the destination location and included scripts for both Oracle and PostGIS.
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Mew Yolume (Dx) » OPEM SOURCE GIS » CITYGML » Installation » 3dcitydb » postgresgl » SOLScripts
- Mame Date modified Type Size

CITYDE_PKG 14/05/2019 14:36 File folder
MIGRATION 14/05/2019 14:36 File folder
SCHEMA 14/05/2019 14:36 File folder
UTIL 14/05/2019 14:36 File folder

[Z CREATE_DB.sql 13/02/2019 14:04 Microsoft SOL Ser... 3KB

= DROP_DB.sql 13/02/2019 14:04 Microsoft SQL Ser... 2KB

This also included a series of .BAT files that automatically ran the scripts for you.

» CITYGML » Installation » 3dcitydb » postgresgl » ShellScripts » Windows v O Search Windows
~
"~ MName Date modified Type Size
! MIGRATION 14/05/2019 14:36 File folder
COMNMECTION_DETAILS.bat 15/05/2019 10:46 Windows Batch File TKB

CREATE_DB.bat 13/02/2019 14:04 Windows Batch File 4KB
“| CREATE_SCHEMA bat 13/02/2019 14:04 Windows Batch File 4KB
DROP_DE.bat 13/02/2019 14:04 Windows Batch File 2KB
DROP_SCHEMA, bat 13/02/2019 14:04 Windows Batch File KB
GRAMNT_ACCESS. bat 13/02/2019 14:04 Windows Batch File 4KB
REVOKE_ACCESS.bat 13/02/2019 14:04 Windows Batch File IKE

Step one was to create a new blank PostGIS database instance using PGAdmin.

Filew Objectv Toolsv Helpv

Browser ] Dashboard Properties SQL Statistics Dependencies Depende

v i Servers (4) = v .oQ v @ 8 | @v| v|v [Nolmt v|
> ({7 PostgresaL 9.5

« G PostgresaL 10 \\ citygmI3d/postgres@PostgreSQL 10

[
[l

v == Databases (5) Query Editor  Query History
> S citygml 1 CREATE EXTENSION postgis;
v = citygmi3d
> [ casts
> 4P catalogs

> [C) Event Triggers
> 95 Extensions
> = Foreign Data Wrappers

Step 2 was to use the .BAT files provided by the installer to automatically create the empty Database Tables. For the
Create Database.BAT file to successfully run, | needed to edit the CONENCTION_DETAILS.BAT file to successfully access
my PostGIS instance. | opened the .BAT file in Notepad and made the relevant edits.
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7J| CONNECTION_DETAILS.bat - Notepad

File Edit Format View Help

:: Provide your database details here ------oommmmmm e
set PGBIN=C:\Program Files\PostgreSQL\18\bin

set PGHOST=localhost

set CITYDB=citygml3d

set PGUSER=postgres

With the connection details correct, | could now run the Create_DB.BAT file and a command shell opened and ran
each of the individual postgres SQL scripts, creating tables and inserting values where required.

B CAWINDOWS\system32iemd.exe - O >

FUNC

tion complete!

ial ref

Note - the first part of the Create_DB.BAT asks you the projection to assign to the tables in your database and as |
would be importing data from Berlin | chose the DHD / Soldner Berlin Projection System — (3086).
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Refreshing and checking my PostGIS database, it was clear that the Create_DB.BAT file had ran the scripts as there
were now 66 Tables in the new CityGML PostGIS database.

T

~ [F Tables (66)
> [address
» [ address_to_bridge
> [ address_to_building
> Fade
> [ aggregation_info
» [ appear_to_surface_data
> [ appearance
» [ breakline_relief
> Elbridge

> [ bridge_constr_element

> [ bridge_furniture

> [ bridge_installation

> [ bridge_open_to_them_srf

> [ bridge_opening

>

[ bridge_room

However, the main spatial tables e.g. Buildings were empty.

SELECT = FROM citydb.buildin
DataOutput Explain  Messages
- objectelass_id

4 [PKlinteger integer

building_parent_id
integer

building_root_id
integer

class
character varying (256)

class_code
characterv

Step three was to utilise the Import/Export Tool to now import the sample CityGML data into my new PostGIS
database. From the Import menu | chose browse and located one of the sample Berlin GML tiles.

W 20 City Database Importer/Exporter
File Project View Help
Import Export KML/COLLADA/GITF Export ADE Manager SPSHG Datsbase Preferences Cansole
1T 1
M import x
Lockin: | tle_0_0 v‘ [z A=A
Versioning appearance
Workspace | B Gasometer.gmi
Recent Items
[ Attribute Filter
gmiid | -
gml:nzme | i
[ Feature Counter
from # |
[ Bounding Box omineri=
@ | B Reference system |Same as in database
oo | 5
This PC
Youin |
Mode Al overlapping features Just features inside
File name: | Gasometer.qml Ez=a
[ Feature Types T ‘ g | ‘ |
etwor ’ ’
B[] CityObject Files of type: | GityGML Fies (%.qml, *.xml, *.2ip, *.qz, *.g2ip) <] | cancel |
[ Bridge T T
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Before running the import, | needed to ensure that on the Database tab the Database connection details were correct.

Import Export EML/COLLADA/QITF Export ADEManager 5PSHG Datsbase  preferences
Connection | citygml3d
Connection details
Description  |dtygmiad
Usermame  |pastgres
Password  |essemane
] Save password
Type PostoreSOL PostGIS
Server Incakhost
Database  |gtygmidd

Hf'i

Port |5433

v Feteh schemas

Once the connection to my new PostGIS CityGML database was successful | could then use the Import Tab to choose
which features to import and then start the import process.

W 20 City Database Importer/Exporter : citygmi3d - ] X
File Project View Help
Import Export KML/COLLADA/GITF Export ADE Manager SPSHG Datobase Preferences Console
[10:12:27 INFG] Initializing database import...
[D1\OPEN SOURCE GIS\CITYGML {Installation \samples\Berlm(CityGML \Gasometer_LoD2\tle_0_0\Gasometer,gml P [10:12:27 INFO] Spacial indexes are enabled
[10:12:27 INFO] Normal indexes aze enabled.
Remove [10:12:27 INFO] Creating list of City@ML filss to be imported
[10:12:27 INFO] List of import files suceessfully created.
[10:12:27 INFO] 1 file(s) will be imported.
Versioning ~ [10:12:28 INFO] Importing file: D:\OPEN SCURCE GIS\CITYGML\Installation\samples\Berlin\CityGML\Gasometer_L:
Workspace |Use default workspace |
[ Attribute Filter
gmiid | |
gmizname | 1
| CityGML import X
[ Feature Counter
from = ‘ ‘ to® ‘ ‘Gasometer.gml
Importing city abjects. .
[ Bounding Box orting dly o0 -
@ B B Reference system |Same as in database
etails
Xin | (=] Top-evel features: 0
Texture images: 0
Yo | ] o |
Remaining files; 0
Mode Al overlapping features Just features inside
. = -
-
Just validate
Importing CityGML dataset... | [PostareSOL/PostGIS database comnected| | < 2]
(] R——

The import process took only 20 seconds and after refreshing my PostGIS database | could see that | now had records
in my spatial tables.
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gAdmin 4 Filev Objectv Toolsv Helpv
Browser # |[=] Y| Dashboard Properties SQL Statistics D B citydb.build I3d ostgresaL 10
> Ebreskiine_relief mlmlval~anllalz v~ ADEIRERE
> Hbrge BN citycb.building/citygmisd/postgres@PostgresQL 10 =
citydb.building/citygmI3d/postgres@Postgre:
> E5bridge_constr_element iy g/citygmiSd/postgres@Posigresq
> E3bridge_furiture Query Editor  Query History
> E3bridge installation S T
> Ebridge_open to_them_srf -
» Ebridge_opening Data Output  Explain  Messages
> E3bridge room
id objectclass_id building_parentid building_root_id class class_codespace function function_codespace usage
> [bridge_thematic_surface 4 [PKjinteger | integer integer integer character varying (256) character varying (4000) character varying (1000) character varying (4000) character varying (1000)
> Bbuiding 1 17 2 Tl 17, [pul] ol 2121 fouil] Touil] -
> E3building_furniture
2 a5 2% Tl 45 [oul] il 1744 [ Tnul]
> E3building installation
> EScity_furniture 3 58 26 [rull] 58 [null] [null] 1231 [nui [nuil]
» Fcitymodel 4 77 26 [run] 77 [nun] [ 2121 [nui] Inui]
> Ecityobject 5 133 2 Tl 133 fnull ol 2121 [ Tnul]
> Eeityobject_genericattrib 3 157 2% [ 157, fnui o 1231 our oui]
> [ cityobject member 7 165 26 [nuny 165 | [null] [nuil) 2364 [nuil] [null]
> Ecityobjectgroup 3 249 26 Tnui] 249 fnuil Toui] 1231 Thuil Tnuil
> Edatab
Eygatabase.sre s 285 2 Inuil 285/ Inull il 1221 il il
> Fexteral_reference
» Egencralization 10 a0s 2% ] 305 [null] [nui) 1748 [nui] [nui]
> Egeneric_cityobject n 325 26 [nuil] 325 [null] [ 1231 [nui Inuin)
> Egrid_coverage 2 349 2 Tl 349 fnull ol 1231 [ Tnul]
> E3group_to_cityobject 1 ass 2% ) 285 fnui] o 721 our oui] <
> Eimplicit_geometry « »
> Ejindex_table |
> Fland u

So we now have a new PostGIS database with 3D CityGML datasets for
Berlin!.... how can we visualise these? My first thought was definitely QGIS. ’ I

In QGIS | created a Connection to my new PostGIS CityGML database.

G Create a3 New PostGIS Connection =

‘Connection Information

Name |dtygm|3d|

Service |
port  [s5433

Database |r:|tygm|3d

|
|
Host. |\omlhost |
|
|
|

551 mode |d\5ab|e ~

Authentication

Then in the Data Source Manager | chose to load in the Building Layers.

Connections
aitygmi3d -
Connect E Edit Remave Load Save
Eichema Tabie Comment Column Cata Type Spatial Type SRID %
citydb bridge_installation led2_implicit_re.. Geometry PaintZ 4326
A citydb bridge_installation lod?_other_geom Geometry & Select... 2326
citydb bridge._installation lod3_implicit_re... Geometry Point? 4326
Ay citydb bridge_installation lod3_other_geom Geemetry B Select... 4326
citydb bridge_installation lodd_implicit_re... Geometry PaintZ 4326
M citydb bridge_installation lodd_other_geomn Geometry B Select.. 4326
citydb bridge_opening led3_implicst_re.., Geometry PaointZ 4326
citydb brndge_opening lodd_implicit s PaintZ 4326
Multil i
Multi.
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However, as the Data Source Manager indicated the Buildings geometry type was MutliLineString and didn’t provide
a footprint for the buildings. After a little searching in the database | found that the Surface_Geometry layer provided

the polygons for the building outlines.

Layers

«BeTVE-RAL

8

=

4 Ml surface geometry
v [4 ¥ OpenStreetMap

Layers  Browser

e to locate (Ctri+K) 1legend entres removed.

-]
syens )

s& Bionap,
§
5

Guistav- %

tongenscheic-

;

CheruskerstraBe

Crenss,

Hio Sl
Leber-

4
wm*"'&

=

 Gatenstraie

Leberstrae

Gotenstrale

Leberstrate

__ LeberstraBe

“Brucke "o

NG

Slolrsticaeka

*

&

X Jatannes- -

=RV N | 177

ok
&
&
&

& 8 DB Manager

&

Brunh|
Providers

Database Schema Table
o [3] Brotioere. Elevotore.

Info  Table Preview =

o

+= GUstav-Muller-Strae

L

B

Gustav: Mifler-Straie

opening_to_them_surface A
plant_cover

(5 raster_relief

(9 relief_component

= relief feat_to_rel_comp

(5 relief feature

room
schema
schema_referencing
[ schema_to_objectclass
" solitary_vegetat_object
2 solitary_vegetat_object
© " solitary_vegetat_object
2 solitary_vegetat_object
" solitary_vegetat_object
2 solitary_vegetat_object
© solitary_vegetat_object
2 solitary_vegetat_object
o surface_data
9 surface_geometry

(9 surface_geometry
R suface_geometry

& toimage

9 textureparam

[ thematic_surface

V" tin_relief

o tin_relief

/" tin_relief

[ traffic_area

2 transportation_complex
V" tunnel

V" tunnel

V" tunnel v

Eessaiu ERL

e

S R W

i

3

Vot bl /i A/ 1, i S i i s

T Wostnoftst |

Coordnate [21234,17715 | Scale[1:4436 | @ Magnifier [100%

%] Rotaton [0.0°  [3] MARender @ psciioss @ P

In order to view the CityGML data in true 3D, draped over surface terrain, | needed to source terrain data for Berlin.
This Cadline FAQ outlines how you can source world-wide terrain data for free —

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360001501558-QGIS-World-3D-Mapping

QGIS — Can you create 3D Maps for any
location in the World?

’\GIS

cadline
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| was then able to source 3D terrain data for the area around Berlin.

30-Meter SRTM
Tile Downloader

dtile N52E013

yellow tiles to download their
AT Download DEM
onding data

Or, view preview image.

You clicke:

Once the file was downloaded | simply dropped the terrain into my QGIS map window.

Layers El
; &~ 20

Q 3D Configuration

174
W surface_geometry
v [ " OpenStreetMap Terrain

Elevation = NSZE013 ~

Vertical scale |1.00
Tile resolution |16 px

Skirt height | 10.0 map units

Map tile resolution

Max. screen error

Max. ground error 1.0 map units
Zoom levels 0-18

[ show labels

[ show map tile info

[] show bounding boxes

[ show camera's view center

ok || cancel

To open the QGIS 3D viewer, from the View menu | chose New 3D Map window. Once the 3D Map window was open
| selected the configuration settings and set the Elevation to use the Berlin Terrain data (N52E013).
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To view the CityGML data in 3D, you need to use the Layer Styling Pane, and activate Enable 3D Renderer. Once this
is activated, you can choose a Height value and Extrusion.

Layers & X 3DMepl & X |LayerStyling 8 x
S EwTE-FRO R Loading 148 tes (- arface_geometry v

. . . Layer Styling & x
The Height and Extrusion values can be a static value for all features e.g. 5 metres | .o s, =]
for Height, or you can use the Field values in the source dataset. However, | £ Enable 0 Renderer
couldn’t find a field in my PostGIS table that contained the height value. -~ o wﬁa &
= o
ke bk Store Data in the Project
- . Attribute Field
This indicated that there was likely other settings or translation steps | would ;‘méﬂmw  Fieldtype it doublesuing >
Expression
need to do in order to visualise CityGML correctly within QGIS, but as a first ::‘“:t;";‘:n';«;“"'@ Variable ,
Z Edit...
attempt | was happy using a static height value for all features. ”;: ::::) Paste
is_composite (double) Assistant...
is_triangulated (double) I iy
is.xfink (double) =
is_reverse (double)

solid_geometry (string)
implicit_geometry (string)

This was the first time | had viewed CityGML data in a client application and it Iw
was from a PostGIS database instance that | controlled.... Very exciting!

If you don’t have QGIS, or you aren’t a GIS user, | also found another free to use Viewer so that you too can view and
sample CityGML datasets. Follow this link - http://www.citygmlwiki.org/index.php/Freeware

To download the KIT Viewer - https://www.iai.kit.edu/1302.php
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ST PSR R | A

Karlsruher leastitut fir Technologie Institut fiir Automation und angewandte Informatik
SUCHEN
Download

Informatik fur die

Energiesystemanalyse

s tische Dat dell FZKViewer 5.1 (Build 978) Details

21. Mérz 2019, 31.375 KB Release Notes
Unterstitzung fir das neue IFC4X2 Schema, Archiv

* Lastmanagement z
Diverse Fehlerkorrekturen

ifcCheckingTool 1.5 (Build 41) Details
04. Mé&rz 2013, 7.655 KB

GML-Toolbox Version 10.6 & Details
18. Mai 2018, 38,3 MB

I then simply used the Open button to find my Berlin CityGML file — Gasometer.gml —and the CityGML features opened
into the KIT Viewer window.

2 FZKViewer x84 V 5.1 - Gasometer.gml - O X
File View Representations Display Cuery Extras Window ?

FEEIEL TR ]

Hk ok @2 @@ bw B #a= 080580808 Had P AP0ATTI0101

Brt Toolbar
e * | 4] Gasometergmi ==

CityGML Building [118] IGasumeler.gmlr CITYGML_1_0

" coreCityModel

30 View |

<IT

Karlsruhe Inslitute of Technology

Element Toolbar ES
Elements  Layers

¥y
,.

"s' ”.

= < bldg

< 5] bldg:Building
< || bldg:GroundSu
<& | bldg:RoofSurfa:
<= |5 bldg:WallSurfac
= ® core

<& BB core:CityModel

< >

Ready

This was a great find as | could then check the features in the source CityGML file in the KIT Viewer.
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Kariaruhe Insttute of Technology

Against the features as imported into my PostGIS database and being visualised in QGIS.. and they were the same!

With my limited knowledge there was only so far | could go with viewing CityGML within QGIS, so | decided to
concentrate next on accessing my CityGML datasets within Autodesk InfraWorks.

InfraWorks is definitely no stranger to visualising 3D datasets. In fact, you can create 3D Models of most places around
the world using the freely available OpenStreetMap datasets, or if working in the UK you could link your Models to
OS Mastermap and use the new Building Height Attributes for even more accuracy. In addition, with onsite surveying
you can also open Point Cloud datasets to visualise real-world assets.

=
. www.cadline.co.uk D 01784 419 922 # sales@cadline.co.uk ca d ll n e


http://www.cadline.co.uk/
mailto:sales@cadline.co.uk

(= Blog

Exploring CityGML — Part 1: May 2019
Guide by David Crowther

Page 16 of 24

S ]

Groupby: |Featre Type ~ | Show: Al
| GFE a|& £ J =
Name  SourceType Status DateLoaded
=
) buidingmeits Vector Imported Wed May 15 2019
[Elbuidngs  Vector Imported Wed May 15 2019
~ [Coverage Aveas
Eliandse  Vector Imported Wed May 15 2019
~ EGround Imagery
Climagery  Raster Imported Wed May 15 2019
~ DRaiways
Draitmays  Vector Imported Wed May 15 2019
~ EJRoads
Dlroads Vector Imported Wed May 15 2019
~ ElTeran
[elevaton  Raster Imported Wed May 15 2019
~ Ewater Areas
[l waterareas Vector Imported Wed May 152019
() watermultis Vector Imported Wed May 15 2019
Bl waterways Vector Imported Wed May 152019
¥ A +ide Detaie
Data Source Detals
Name: Empy
Desaripton: Empty
Source type: !
Connection sting: | <Emo
Coordinate system: | <Ermpty
Date loaded: Empty>
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And then deleted the existing OpenStreetMap buildings from the centre of my Berlin Model.

,/??7??’7’

i

.

il

Using the Data Source options in InfraWorks | connected my Model to my PostGIS database and loaded in the

Surface_data table.

I Connect to Data Source
Connection type: | PostgreSOL ¥

Connection Settings

Service:
s e ol PR d ]| == ea
[ gemember password

Dotastore: | jpyomiherin
[+#] Shaw all geoenatry tablas

I Choose Data Sources

| Incude Al | | Exclude Al

* citygmiberlin
[l Eiaddress

O Eicitymodel
[ ] cityobject
O Eicitycbjectjeneriattrib
Dﬁidtyobjectgroup
DEiin'||:i|it:itje::‘rnetr\-I
D Eirnasspoint_relief

D ﬁbexmreparam

D Eirelief_component
¥ surface_data

D Gtransporiaﬁon_mmplex

After configuring the Surface_data layer as Buildings, | refreshed the model however no building features were added

into the model.
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HE G|k @ X & = O
a  Name ~ Source Type Status Date Loaded

~ EBuidings

[5] buldingmuits Vector Imported Wed May 15 2019

[ buldings __ Vector Imported Ved May 15 2019
~ [Coverage Areas

[lianduse  vector Imported Ved May 152019
~ EGround imagery

[limagery  Raster Imported Wed May 15 2019
~ Elraiways

[ raiways  Vector Imported Wed May 15 2019
~ EJRoads

[Eroads Vector Imported Wed May 15 2019
~ EJTeran

[lekevaton  Raster Imported Wed May 15 2018
~ Elviater aceas

[ waterareas Vector Imported Wed May 152019

[ watermuits Vector Imported\Wed May 15 2019

[ naternays vector Imported Wed May 152019
¥ A ide 0
Data Source Detais

Reviewing the Surface_data layer in PostGIS | could see the geometry was POINT data and so wouldn’t generate

buildings within InfraWorks. However, the Surface_Geometry layer which we used in QGIS wasn’t available from the
InfraWorks PostGIS import options.

& DB Manager
Database Schema Table
2 [3| B imwotiomrie. Eecotone

Providers Info  Table Preview

surface_data

solitary_vegetat_object -
solitary_vegetat_object

solitary_vegetat_object

|2 solitary_vegetat_object General info
< solitary_vegetat_object Relation type: Table
solitary_vegetat_object Owner: postgres
o7 surface data Pages; 50
ace_geomets Rows (estimation): 1558
' surface_geometry Privileges: select, insert, update, delets
7 surface_geometry
|2 surface_geometry
tex_image PostGIS
(7 textureparam Column: gt_reference_point
thematic_surface Geometry:  POINT
o Dimension 2
V' tin_reliet Spatialrefi  DHDN / Soldner Berlin (3068)
o7 tin_relief Extent: (unknown) (find outy
W tin_relief
traffic area 2

So for the moment, | wasn’t able to connect InfraWorks to the CityGML data in my PostGIS database. The next option
was to use the open CityGML tool directly from within the Data Sources Pane.

_ Group by: Feature Type ~ | Show: Al

Tl S *Cfleal@e X

(3] 20 Model

G AutoCAD DWG (3D Objects)
G AutoCAD DWG as 20 Overlay
(3] Autodesk Gvi 30 DWG

™ () Autodesk IMX

Cloud import for C
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However, at some point it appears that this link is no longer supported and InfraWorks requires that the CityGML
format is translated into .IMX format in order to open into InfraWorks.

Clicking the CityGML button in Infraworks gave me the link to the free to use importer.
Cloud import for CityGML data is no longer suppo . Instead, install and use the

free to col t you! yGML data to IMX before
import. You can also use a trial or licensed version of FME Desktop to convert your

City ata to IMX.

The link opened the download page for the CityGML Importer on the Safe Software webpage -
https://www.safe.com/citygml-importer/

Import CityGML into Autodesk InfraWorks, InfraWorks360, and Map 3D

Autodesk InfraWorks™ and InfraWorks360 allow you to reality-capture data in minutes to provide contaxt for designs
like never before. AutoCAD Map 30™ provides model-based GIS and mapping features to support planning, design,
and data management. Both InfraWorks and Map 3D build in the ability to import from many file-based and
database sources to create a base model, but when it comes to importing CityGML, Autodesk relies on Safe Software C |tyG M L
tohelp.

CityGML is a data model and exchange format 3D models of cities and landscapes. CityGML provides modeling of all
relevant parts of the virtual city according to their semantics, geometry, topology and appearance.
Our partnership with Autodesk gives you two options for importing CityGML, both based on Safe Software’s
industry-leading data transfarmation technology:
= the CityGML Importer - simple loading of CityGML data into Infraorks and Map 30
 FME Desktop - transform GIS, CAD, and database sources into data-rich design concepts in InfraWorks and
Map 3D

Eitherway, FME will help you unlock the full potential of your data for use in Infraworks software.

Free! CityGML Importer for Autodesk FME Desktop: Free 30-day Trial

Easily import CityGML data into InfraWerks and Map 3D. Allthe capabilities of the CityGML Importer plus over
Completely free of charge. Pleasa note that a license of 400 additional formats, the ability to restructure data
either Autodesk InfraWorks or AutoCAD Map 3D is and automate workflows.

required for this option.

Free Download

Clicking the Free Download link meant that | had to register before | could access the FME download page.

blog  community

=
SAFE SOFTWARE™ Products Why FME Learning & Support Community About Q

FME Downloads

Download the latest version of FME Desktop and FME Server.

FME 2019.0 (Official Release) FME Betas

FME Desktop 2019.0 FME Server2019.0

day 7th, 2019

am Windows i@ Windows

In most cases we recommend 64-bit Windows, Learn more In most cases we recommend 64-bit Windows. Learr
FME Desktop build: 19253 rver build: 19253
FME Desktop build: 19253

(i
‘ www.cadline.co.uk D 01784 419 922 Yl; sales@cadline.co.uk Ca I n e


http://www.cadline.co.uk/
mailto:sales@cadline.co.uk
https://www.safe.com/citygml-importer/

(= Blog

Exploring CityGML — Part 1: May 2019
Guide by David Crowther

Page 20 of 24

After installing FME desktop | used the free evaluation licence code | was emailed to activate the software.

ﬁ FME Desktop 2019.0.1 (Build 19253 - win64) Setup = X

Welcome to the FME Desktop 2019.0.1
Setup Wizard

The Setup Wizard installs FME Desktop 2019.0.10n
your computer.

Click Next to continue, or dick Cancel to stop this
installation and to exit the Setup Wizard.

SAFE SOFTWARE"

Back Next | Cancel

One of the welcome emails also had a link to download the Workbenches required for translating CityGML to .IMX
format, which | had to copy to the /FME/Workbenches/ folder.

oard Organise New Open Select

s ThisPC » Documents » FME : Waorkspaces

-

(o) MName Date modified Type Size
vid.crowther@cadline. B2 CityGML_To_IMX.fmw 11/10/201708:41  FMW File 2,072 KB
B72 CityGML_To_Map3D.fmw 11/10/201700:41  FMW File 194 KB

From my Start menu | opened the FME Quick Translator tool and Ran the CityGML to IMX Workbench, loading the
Berlin GML file and editing the location of any LOG files and the output .IMX file.

B FVE Quick T -

@ Phm B RO W

Trarslote  Run ReRun Sto  Geneate  Save Cooy Find FindNext ViordWrap

Get Started
Automating
with FME 2019
Translate Run Register for the webinar >

¥ FME Quick Translator X

Saurce Oy Fiee: M Gosamete Lad2e 0 0 Gosretergr| 1] [~
Recent Wol oo b

GMLSRS Aws Order:
E Community
LogFle: [G:Tempymaline oo
Destnaton 14X Fie: [G: Tempmtestmx | [ B Onine Training

hat with Safe Softwé M
T =z = Chat with Safe Software

No recent files found

Note - | had to uninstall FME and re-install with the Python 2.7 option ticked for the translation to be successful.
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The translation process took about 2-3 minutes to run but was successful.

58% Total Features Read €43
587
588
585 Features Written Summary
550
551
552 Total Features Written a
553
554 Translation was SUCCESSFUL with 237 warning(s) (0 feature(s) output)

595 FME Session Duration: 4 minutes 54.3 seconds. (CPU: 124_.8s user, 120.0s system)

598 END - ProcessID: 12352, peak process memory usage: 422540 kB, current process memory usage: 431600 kB
557 Translation was SUCCESSFUL

558 Translatiom finishe

And generated the required .IMX ouptut file.

CITYGML » Installation » samples » Berlin » CityGML » Gasometer_LoD2 » tile 0.0 w Search tile_0 0
P Name Date modified Type Size
appearance 02/08/2012 1716 File folder
fmelog 13/05/2019 15:47 Text Document 97 KB
D Gasemeter.gfs 15/05/2019 10:26 GFS File 10EKE
E Gasemeter.gml 02/08/2012 17:16 GML File 4033 KB
E test.imx 15/05/2019 1547 IMX File 10,304 KB

Now within InfraWorks | was able to use the Data Source pane and open an Autodesk IMX file.

Group by: |Feature Type ~ Show: _AI b4
Gl a@eXeEs adé
(3 30 Model Date Loaded
Gy) AutoCAD DWG (3D Objects)
Gy AutoCAD DWG as 2D Overlay Wed May 15 2019
) Autodesk Civil 30 DWG Wed May 15 2019
‘Wed May 15 2019
Wed May 15 2019

\Wed May 152019

Wed May 152019

Wed May 15 2019

Wed May 15 2019

\Wed May 152019
T WsTEONS VECEr Imported Wed May 15 2019

Configuring the Berlin .IMX file to be Type — Buildings.
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1 Data Source Configuration X ﬁ
L
S (v |test -BUILDINGS | Source | Autodesk IMX | s
E :-: P
| Description |<Empty> |Type |BL|iIdings hd |
+
= Commaon | IMX | Geo Location Source Tooltip Table Script
i
Surface Options

A
> Surfaces to Import
n
-,

Once the configuration was completed, the InfraWorks model refreshed and was updated with the CityGML features
now added to the model.

On closer inspection the features were raised above the surface, so | used the Data Source Configuration to offset in
the Z direction -0.1 metres, which then corrected the issue.

I Data Source Configuration

MName |test-BUILDINGS | Source | Autodesk M |

Desaription | <Empty > | Type [Buidings |

Commen | IMX | Geolocaton | Source | Tooltp | Table | Sert

Coordinate System | DHON/3.Berlin/Cassini

Position Offset
Coordinate System
\ @] xk

[ Local origin ~ |

¥ J
vlemy> ]| [ |
z| J
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I now had an updated InfraWorks model with CityGML features added into the centre of the model.

Linear Féatuire Extract...

il

Export Point Cloud EX...

8

Point Cloud 1mage Lo...
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This is the first time that | have been able to visualise CityGML features in a 3D model where | have had the facades
truly represented. This is great news, as it means that | no longer have to tell people that an InfraWorks model ‘sn’t
Google StreetView!’,.. well it's definitely getting closer that’s for sure .

That was the start of my journey into exploring CityGML, and the end of Part 1 of my blog. | am not sure where Part 2
of my journey will take me, but | have a feeling | want to better utilise my PostGIS CityGML instance and better
understand how | can utilise CityGML data within InfraWorks. So watch out for Part 2 of this blog series.
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