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Data model == UML

Encoding == XML or JSON or ...
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CityGML files are very complex

It makes the life of
developers very
unpleasant

files are deeply nested, and large
many “points of entry”
many diff ways to do one thing
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@jamesmfee | |

| just got sent a CityGML file.
11:41 PM - Jun 29, 2016

Q1 M2 Qs

= few software packages correctly read/write CityGML-XML

= No parsers In JavaScript
= | personally get @ each time | get a new file


https://twitter.com/jamesmfee/status/748270105319006208
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CityJSON v2.0 implements most of CityGML data model
L

. all core modules of CityGML data model v3.0 are mapped s
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- Modules not supported is on purpose (to keep it simple)
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® O CityGML v3.0 implementation detail X + %
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(V] 100% supported - J
partially supported (often missing features are for the sake of an efficient implementation)
Datasets
Extensions X module not supported at all
Software
Schemas CityGML . .
compliant? extra info
. : module
CityJSON Lines
Specifications all geometries can be represented, Implicit Geometries are supported
. Core (called Geometry Templates). Only the ExternalReferences are not
Experimental v
supported.
Help for developers v
. the CityGML class TexCoordGen is not supported, ie one must specify
Tutorials v Appearance ) . .
the UV coordinates in the texture files.
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9
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GIS specialists do not all use/have FME: Python parsing Is very easy

0
tmport json

Fin = open( 'myctity.json’)
cm = json. loads(fin.read())

print "There are", len(cm['CityObjects’']), "CityObjects"

for id in cm|[ 'CityObjects']:
print "\t", 1d
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What is CityJSON?

CityJSON is a JSON-based encoding for storing 3D city models, also called digital
maquettes or digital twins (longer explanation).

The aim of CityJSON is to offer a compact and developer-friendly format, so that files
Need help? Want to contribute?

Spofied R eito? can be easily visualised, manipulated, and edited. It was designed with programmers in

mind. so that tools and APIs supportina it can be auicklv built. and several are available
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ression of files: Zurich LoDZ2 buildings
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Attribute Value

CityJSON v2.0 = 292MB

Compression == /.1X
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CityJSON support in software

00 Software | CityJSON X + o
< > C o O B https://www.cityjson.org/software/ E 4 Y B @ s @ & H » =
CityJSON
Summary table
Software View Generate Edit Convert Parse/API Validate
Datasets
3D City DB ® -
Extensions
Software 3dfier ® > <> %
Schemas Autoconverter - #* #*
CityJSON Li
ity. ines ol @ . -
_, Specifications
| ) C# library ® > <b ik
. | Experimental v
G O O d | I St Of S Oftwa re Help for developers v citygmi-tools ® > #*
Tutorials v citygmiaj ® 5. o »
cityjson2jsonfg ® - O ik
Most are open-source - * s e
| cjval ® = *
FME S =R 3
Many written by students at TUDelft roouson® > @
| Measur3D ® S - ik
ninja ® b o ik i
ParaView reader ® [N Q #*
QGIS plugin ® b (] ok
RevitCityJSONImporter ® & (]
RhinoCity h (- ik
RhinoCityJSONReader ® & Q
Need help? Want to contribute? Schema Store ® > <> %

Spotted an error?
~v (0) -
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citygmld) + citygml-tools

® O O citygml4j/citygml-tools: Collect X + v
<« - C QO 8 https://github.com/citygml4ij/citygml-tools E] % a2 Y @O @ B @ & 55 »
= O citygml4j |/ citygml-tools Q Type (/] to search >- +~~ GO 1 B8 @

<> Code () Issues 3 f9 Pullrequests U Discussions (») Actions [ Projects () Security |~ Insights

4t citygml-tools  Pubiic ®Unwatch 7 v~ % Fork 16 ~  Y¢ Star 101  ~
. ) About
. clausnagel updated dependencies d376940 - 2 months ago () 402 Commits
Collection of tools for processing
CityGML files .
(3 - Supports CityGML-XML
processing tool citygml cityjson
8 .github/workflows run build action on multiple platforms last year )
citygmi-tools
B gradle/wrapper updated Gradle to 7.5.1 last year V3 O
00 Readme .
M resources
a a a a
" sreimain : : : - Bidirectional conversion
iwwwwm  full conversion CityGML <-> CityJSON
B smes - Open-source
[) CHANGELOG.md updated changelog 2 months ago
% 16 forks
[ Dockerfile use Apline image for Docker last year Report repository
[ LICENSE Initial commit 5 years ago
Releases 15
README.md updated changelog and readme 5 months ago
0O p gelog g © v2.1.0 (Latest)
Apr 4
0 build.gradle updated dependencies 2 months ago onaer
+ 14 releases
0 gradlew updated Gradle to 7.5.1 last year
[ gradlew.bat updated Gradle to 7.5.1 last year Packages
[ settings.gradle initialized Gradle last year No packages published
Contributors 2
[0 README 38 Apache-2.0 license 7 = 15
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CityJSON & CityGML

00 i1 hugo@hl-mpb16: ~[software/citygml-tools-2.1.0

Last login: Tue Sep 26 10:17:47 on ttys005
cd ~/software/citygml-tools-2.1.0

Cl

Usage: citygml-tools [-hV] [-—-extensions=<folder>] [-L=<level>]
[-—log-file=<f1ile>] [—--pld-file=<file>] [@B<filename>...]
| COMMAND ]

Collection of tools for processing CityGML files.

[@<flilename>...] One or more argument files containing options.

-L, —-log-level=<level> Log level: error, warn, info, debug (default: info).
-—-log-file=<file> Write log messages to this file.
-—-pld-file=<file> Create a file containing the process ID.
-—extensions=<folder> Load extensions from this folder.

-h, —-help Show this help message and exit.

-V, —-version Print version information and exit.

Commands:

help Display help information about the specified command.

stats Generates statistics about the content of CityGML files.

validate Validates CityGML files against the CityGML XML schemas.

apply-xslt Transforms city objects based on XSLT stylesheets.

change-height Changes the height values of city objects by a given offset.

remove-apps Removes appearances from city objects.

to-local-apps Converts global appearances into local ones.

clip-textures Clips texture 1images to the extent of the target surface.

subset Creates a subset of city objects based on filter criteria.

filter-lods Filters LoD representations of city objects.

reproject Reprojects city objects to a new coordinate reference system.

from-cityjson Converts CityJSON files into CityGML.

to-cityjson Converts CityGML files into CityJSON.

upgrade Upgrades CityGML files to version 3.0.




CityJSON & CityGML

@0 O i1 hugo@hl-mpb16: ~[software/citygml-tools-2.1.0

00 ./citygml-tools to-cityjson ~/temp/DenHaag 01.xml
[08:32:04 INFO] Starting citygml-tools.

[08:32:04 INFO] Executing 'to-cityjson' command.

[08:32:04 INFO] Found 1 file(s) at /Users/hugo/temp/DenHaag 0O1l.xml.

[08:32:04 INFO] [1|1] Processing file /Users/hugo/temp/DenHaag 01.xml.

Usage: cit [08:32:05 INFO] Writing output to file /Users/hugo/temp/DenHaag_01.json.

[08:32:07 INFO] Total execution time: 02 s.

[08:32:07 INFO] citygml-tools successfully completed.
Collecti ]

Last log

cd

-L,

-h,
-V,
Commands
help
stats
validadt
apply-:
change-
remove-
to-local-a|
Clip—tEXtUI"ES LL1pPS TeXTure 1mages TO The extentT oOoT The Target surrtace.
subset Creates a subset of city objects based on filter criteria.
filter-lods Filters LoD representations of city objects.
reproject Reprojects city objects to a new coordinate reference system.
from-cityjson Converts CityJSON files into CityGML.
to-cityjson Converts CityGML files into CityJSON.

~

upgrade Upgrades CityGML files to version 3.0.




Certainly 1t can't be that simple? Indeed, there are 2 caveats

[ NON ) Extensions | CityJSON

& C @

CityJSON

Datasets
Extensions
Software

Schemas

CityJSON Lines
Specifications
Experimental

Help for developers

Tutorials

Need help? Want to contribute?
Spotted an error?

O & https://www.cityjson.org/extensions/

B % &2 Y @O @ © mn @ & 55 »

Q Search CityJSON

Extensions

CityJSON uses JSON Schemas to document and validate the data model, schemas should be seen
as basically validating the syntax of a JSON document.

A CityJSON Extension is a JSON file that allows us to document how the core data model of
CityJSON may be extended, and to validate CityJSON files containing new objects and/or attributes.
This is conceptually akin to the Application Domain Extensions (ADEs) in CityGML; see Section 10.13
of the official CityGML documentation.

How to create an extension?

See the Extensions specifications for v1.1.3 for an overview of how the file should be structured.

This tutorial to create a noise extension guides you through the process, and explains how to validate
the extension itself and datasets that uses the extension.

Registry of current Extensions

Data Quality
A collection of metrics to represent city model data quality
v1.0 | schema | details | Grigory llizirov & Sagi Dalyot

Energy Extension

Energy Extension for Space Heating Demand Calculation (basically a conversion from the KIT Energy
ADE)

v1.1.0 | schema | details | Ozge Tufan

Generic
Extension to handle GenericCityObject in v1.1
v1.1| schema | CityJSON core team

Linear Cell Complex

An extension that allows topological information of a city model to be stored as a Combinatorial Map
based Linear Cell Complex

v0.2 | schema | details | 3D geoinformation TU Delft

Appearance

Generics

Building
Bridge
Tunnel

CityFurniture
LandUse

Q.
>
O
| .
O
e
(@)
2
O
O
>
=
@

Construction

Relief

Transportation

Vegetation

WaterBody

CityGML Core
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thank you.

Hugo Ledoux

h.ledoux@etudelft.nl
3d.bk.tudelft.nl/hledoux

https://cityjson.onrg
https://citygml.org

3DBAG has all 10M buildings

In NL in CityJSON




