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License

This presentation is licensed under the Creative Commons License CC

BY-NC-SA 4.0. According to CC BY-NC-SA 4.0 permission is granted to @ @ @
share this document, i.e. copy and redistribute the material in any @
medium or format, and to adapt it, i.e. remix, transform, and build

upon the material under the following conditions:

* Attribution: You must give appropriate credit, provide a link to the license, and indicate if
changes were made. You may do so in any reasonable manner, but not in any way that suggests
the licensor endorses you or your use.

*  NonCommercial: You may not use the material for commercial purposes.

* ShareAlike: If you remix, transform, or build upon the material, you must distribute your
contributions under the same license as the original.

* No additional restrictions: You may not apply legal terms or technological measures that legally
restrict others from doing anything the license permits.


https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode
https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode

Software tools

Data modelling

Viewers
CityGML/CityJSON generators
Parsers

Validators

Databases



Data modelling




Data modelling

Enterprise Architect (UML modelling)

Commercial UML modelling tool

Windows only

Class diagrams, Sequence diagrams, use case modelling, etc.
Useful for creating CityGML ADEs
https://sparxsystems.com/products/ea/



https://sparxsystems.com/products/ea/

Data modelling

ShapeChange (UML to XSD)
* Open-source software to generate GML application schema (like CityGML) from UML models

* JAVA based
e https://shapechange.net

/ ShapeChange

Target Execution options: Model

Target files % * command line
* with or without dialog Sul e

n

§ = invoke from Enterprise

l% XML Architect YML

3
Requirements: W
= Javal.6

* other open source libraries,

(Src: https://shapechange.net/about/)



https://shapechange.net/
https://shapechange.net/about/

Viewers
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FZK Viewer

* By Karlsruhe Institute of Technology (KIT)
*  Freeware & Windows only

Viewers * Visualizes CityGML, IFC & ghXML
. FZK * Opens and visualizes also CityGML ADE datasets

* Azul e https://www.iai.kit.edu/1302.php

° FME Datei Ansicht Darstellung Abfragen Extras Fenster ?

ECIETIIENEIa . o) I

* CityJSON Viewer G S @ - (@29 I@)P [ T k|8 = B G0 AT TATAHEE
Stadt-Ettenheim-LoD3_edited_v1.0.0.gml| EI@

|

Element Toolbar x

Elemerte

= B CityGML Modell

< [ CityGML ReliefFeature

<% [ CityGML TINRelief

< (G CityGML Building

< i@ CityGML BuildingInstallation
<= [ CityGML RoofSurface

<+ [§ CityGML WallSurface

< (@ CityGML GroundSurface
<% J] CityGML Door

<= [ CityGML Window

< [@] CityGML WaterBody

<= (@] CityGML WaterSurface

<& (@] CityGML Road

<% (i@ CityGML PlantCover

<% |ig@] CityGML CityFurniture

<= @ CityGML LandUse

< [@] CityGML GenericCityObject

[[Bereit



https://www.iai.kit.edu/1302.php

Viewers

Azul

By 3D Geoinformation, TU Delft

* Open source & MacOS only

Visualize CityGML & CityJSON
https://itunes.apple.com/nl/app/azul/id1173239678?mt=12

Q Search
» * Ppart-1-Terrain-WaterBody-Ve
¥ * Part-2-Tunnel-Bridge-V3

® Bridge (GMLID_BUI20558!
® Bridge (GMLID_BUI0062¢
W Bridge (GMLID_BUIS1891_
® Tunnel (GMLID_BUI18002°
® Tunnel (GMLID_BUI33699
@ Tunnel (GMLID_BUI4224:

» @ Tunnel (GMLID_BUI28987'

> * Part-3-Railway-v2

» * Part-4-Buildings-V4

> % Part-5-CityFurniture-V2

> * Part-6-Generics-V1

Value
Bridge KIT 1
1000
1000

(Src: https://github.com/tudelft3d/azul)


https://itunes.apple.com/nl/app/azul/id1173239678?mt=12
https://github.com/tudelft3d/azul
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FME Data Inspector
* By Safe Software
* Commercial & works on MacOS, Windows, etc.
* Visualizes CityGML, OBJ, COLLADA, etc.

Viewers

* FZK “o D e T ol
v @ O builting_sxampls [CTT By Velue
B Ascress (1) Feature Type Balding
. Azul £H Buitng (1) Casrdinate System ePsaaues
@ BB ciymocel (1) Sinansien S
MNumber of Vertices 52
* FME o S spsie:
W Estrts 3a24185.660, 57073%6...

v Attributes (34)

* CityJSON Viewer ool SRR

ade_noisa_building_inhabitants (encoded: uf.. 22

.com/articles/10.1186/s40965-018-0055-6)

ade_noiss_buiing Lea_day encodes: WI-16] 58123
ade_noise_buiding Le_day_units (encoded:... dB
ade_noise_buiding Lea night (encoded: utf-... 43128
ade_noise.buicing Lea night_units (encode..  d8
ede_noise_bui ding Lmex day (enzodec ull-.. 85123
stle_neise_builing_Lmex_day_units (encode... d8

arte_noise_bui ding_Lmax nignt (encoded: ut... 56123
ade_nolse_bui ding_Lmax_night_urits (ancad..
2tle_noise_bulding_Lmin_day (encoded: utf-.. 44123
de_noise_buiding_Lmin_day_units [oncode..  dB
ade_noise_buiding_Lmin_night (encoded: ulf.. 39123
ade.noise_buiding_Lmin_night_units (encod.

de_noise_bui ding.reflection (encod glatte Geuaydelassade
aise_building reflection_correction (en.. 4123

atle_naise_bul sing._relectien_corraction_url.
adle_nolse_bul ding_remark (encoded: ut-16)  kelne Anmerkung

.springeropen

eitygm _creationDate {encoded: utf-16) 2006-11-28
cityon _feature_role (encoded: utf-16) cityObjectMember
eitygml_funetion(0) (eneoded: uti-16) 1002

citygml_level_of_detail(0} (encoded: ut-18) 1
citygml_measured_height (encoded: utf-16) 4123
m

//opengeospatialdata

citygm!_me red_height_units (encode =
citygm|_target_url (encoded: utf-16) hitp:/fveww.opengis.net/c...
=

externalReference(oh nformationsystem fen,. "I SHaueGUAL <

fme_geometry (string) fme_aggregate

fme_type (string me salid

gl_id (encoded: ut1-18) LUID_25300212-2261-4...

ol name (encodsc uf-16) Wirtschelts- oder_indust.

gml_parant Jd (ancadct if-18) fime-gen-302/9806-1235.

xmi_type (string) xmi_solid

~ @ IFMEBRepSalid 0 Inner Surfaces

Name (encaded: utf-16) lodiSolid oo
> Geomeiry Trats (3) 0

Front Appearance Reference <inherited_or_default_ap... Q

Back Appearance Reference <inherited or defeuit ap.. =
“ §ii Outer Surface: IFMECompositeSurfac... =

Name (encoded: utf-16) exterior

(Src
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https://opengeospatialdata.springeropen.com/articles/10.1186/s40965-018-0055-6
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Viewers

* FZK

e Azul

* FME

* CityJSON Loader
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Viewers

CityJSON Loader

Python-based plugin for QGIS
Free and open source
https://plugins.qgis.org/plugins/CityJSON-loader

https://github.com/cityjson/cityjson-ggis-plugin

224Bmomets QOIS cooe bt Beked 2
xao

200
10054 (2022:02:13)
31 0

@)



https://plugins.qgis.org/plugins/CityJSON-loader
https://github.com/cityjson/cityjson-qgis-plugin

Dataset generators




Generators

3dfier

* By 3D Geoinformation, TU Delft

* Open source & works on MacOS & Windows, etc.
* Generates CityGML, OBJ, CityJSON

* https://github.com/tudelft3d/3dfier

2D data (topographic map)  +  Elevation dataset (lidar) = 3D city model

(Src: https://github.com/tudelft3d/3dfier)



https://github.com/tudelft3d/3dfier
https://github.com/tudelft3d/3dfier
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Generators
* 3dfier

* geoflow

* CityEditor
* FME
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Generators

geoflow-bundle

* By 3DGI, a spin-off of 3D Geoinformation group at TU Delft

Building modelling from footprint and 3D point cloud.
Open source & works on Linux

Generates CityJSON, OBJ, GeoPackage, PostGIS
https://github.com/geoflow3d/geoflow-bundle

V'SDel

(Src: https://github.com/geoflow3d/geoflow-bundle/blob/master/docs/img/pc_to_model.png)


https://github.com/geoflow3d/geoflow-bundle
https://github.com/geoflow3d/geoflow-bundle/blob/master/docs/img/pc_to_model.png
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Generators
* 3dfier

* geoflow

* CityEditor
* FME
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Generators

CityEditor

SketchUp plugin by 3Dis GmbH
Commercial & Windows only

Import, edit & export CityGML models
Import point clouds & terrain models
https://www.3dis.de/cityeditor/

CrE-SM+CH LB G2AXOBE® FTTEL OO TAS hRAA NS

B SketchUp

https://www.3dis.de/produkte-und-dienstleistungen)



https://www.3dis.de/cityeditor/
https://www.3dis.de/produkte-und-dienstleistungen/
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FME Workbench
* Can read and write CityGML data
* Canread and write CityJSON data (currently with some limitations)
* Support for ADEs

*  Commercial
Generators

* 3dfier ” .
« geoflow DERP. EXDONAMOA & ey o @ 0 2 88 e T— —
* CityEditor S v |

* FME

Navigator

CiModel  @——
© Fomatatibutes

StyObjedSroup 33—

Lildng S— Type Wid.. Precisi..  Val

space Parameters | Eoierrea xmi_buffe
Q Workspace Search L bffer
sl buter

xmi_bufes

Toolsuta 75

| bounded by()adink href  xmi )

o 3B etens ctrame [
o

- | ware

Waltsurface D

 building_pa.

FME Database Edition

Fixed License

Transformer Gallery 8 x
48 Serial Number: DLYW-T33D-20U9, expires in 181 days

orized

FME(R) 2023.0.1.0 (20230630 - Build 23332 - WING4)

ed Transformers v

Attention: This computer program and related documentation are protected
by Canadian, US and international copyright laws and treaties. For more
information on the legal terms governing your use of this computer program
and related documentation, please see the included Software License
Agreement and Legal Notices.

Q Search Results

T ==

16 2 Cle 2 More Info... Legal Notices oK




CityGML/CityJSON parsers
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Parsers

* citygml4j

* CityJSON/io
* Etc.
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Parsers

citygml4j

* Open-source JAVA library

* Reads, processes and writes CityGML datasets
* Supports CityJSON

* https://github.com/citygml4j/citygml4j

Cjio (CityJSON/io)

* Open-source Python library

* Reads, processes and writes CityJSON datasets
* Supports CityJSON

* https://github.com/cityjson/cjio



https://github.com/citygml4j/citygml4j
https://github.com/cityjson/cjio

Parsers and API for programmers

citygml4j ()
Open source Java class library and API

CodeSynthesis XSD ()
XML Schema to C++ data binding compiler, see the CityGML specificities

FME
Can be used to read, write, process and visualise CityGML; Windows, macQS, Linux

HUMBOLDT Alignment Editor (HALE) ()
Can read, write, process CityGML and other GML application schemas (incl. INSPIRE)

libcitygml ()
Open source C++ class library for reading CityGML. Supports most CityGML elements; also provides a plugin for the
OpenSceneGraph library for CityGML visualization

ogc-schemas ()
Provides JAXB (Java) and Jsonix (JSON) bindings for XML Schemas defined by OGC incl; CityGML v1.0 and v2.0

0GR (R)

Could help in reading ‘vanilla’ GML, not support for CityGML objects though

(Src:https://www.citygml.org/software/)



https://www.citygml.org/software/

Database management
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DBMS
« 3DCityDB
* GeoRocket
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DBMS

3DCityDB

* Geo-database schema to store, represent, and manage virtual 3D city models on top of a
standard spatial relational DBMS (PostgreSQL/PostGIS & Oracle)

* Comes with a JAVA-based Importer/Exporter

* Works with CityGML/CityJSON files, exports to gITF, KML/COLLADA files, too

* Open source & cross-platform

* https://www.3dcitydb.org

* https://github.com/3dcitydb —

The CityGML Database

3D City DB



https://www.3dcitydb.org/
https://github.com/3dcitydb
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DBMS
* 3DCityDB
* GeoRocket

22

DBMS

GeoRocket

By Fraunhofer IGD

High performance data store for CityGML, GeoJSON & any other GML files
Open source (& a Pro edition)

https://georocket.io

O@Q



https://georocket.io/

Web visualisation
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Google Earth Pro
* Freeware, closed source
* Can visualize CityGML data exported as kml/kmz

Web visualization
* Google Earth Pro

S Google Eath Pro

* CesiumlJS i

¥ Search

Trento CityGML

General Buiding = Cadastrs | Energy  About

General information

Pl #sn san Bartolameo s 2 Edificio, use

VIA DELLA MALPENSADA, 156

38123, TRENTO
1

146.04957125620535, £ 11.135033618757651

Ses logiton n Gooale Maps

»
B bloces 562 loGatnn n Openstrestitap

» L% Bhotos = ! N | » s See location (oblue ey 0 Trento WebGIS
5 foads i \ '

» uidngs - - 3 N L
8 308uiléng: . - ! ‘ cts - 8 o1 2014-07-03 by Giorgio Agugiaro

Weather - et \ .
+ Ot Gohey UUID_94e5d76e-1997 4762 ba3f 4602135867
» L5 wore

24




<3
TUDelft
30geoinfo

Web visualization
* Google Earth Pro
* CesiumlS

25

Web visualization

CesiumlS

Open-source JS library to create 3D globes in the web browser
No plugin dependency

Built using web standards: HTML5 & WebGL

Runs almost everywhere...

https://cesiumjs.org

locathost

o 4

%

Mar 120
23:1:‘29 u?c ® cESIUM b bing s

\ <l ) r.m:;atue(;r.vmr,\-uvc



https://cesiumjs.org/
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Dr. Giorgio Agugiaro
g.agugiaro@tudelft.nl

3D Geoinformation Group

TU Delft

The Netherlands
https://3d.bk.tudelft.nl/gagugiaro
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