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Every Object Gets a Brain  ·  CityGML tutorial

Today: from a picture to a model
By the end you can…

Read a CityGML file and say what is in it

Spot why a file is broken

Pick the right tool to check, convert, view 
and store it

The path

1 Look
A picture vs a model

2 Read
Anatomy of one small file

3 Check
Why files fail

4 Use
Tools, databases, libraries

3



The difference between  a picture/geometry of a city and a model of the city  



CityGML solves this by describing a city 
as a set of things with types, properties 
and relationships

typical 3D model is a mesh: a bag of 
triangles.





Geography Markup Language

CityGML is an open standard from the Open 
Geospatial Consortium (OGC) for storing and 
exchanging 3D city models.

REF: 

https://www.ogc.org/standards/citygml/

https://docs.ogc.org/is/21-006r2/21-006r2.html

CityGML is a Platform Independent Model (PIM)

.xml    .json 

https://www.ogc.org/standards/citygml/
https://docs.ogc.org/is/21-006r2/21-006r2.html


Space 
an entity of volumetric extent in the real 
world


Feature 
abstraction of real world phenomena.


Geometry 
an ordered set of n-dimensional points 
in a given coordinate reference system; 
can be used to model the spatial extent 
or shape of a feature


Levels of detail 
Quantity of information that portrays 
the real world

Basic definitions

More definitions can be found in the supplementary materials



Space 
an entity of volumetric extent in the real 
world


Feature 
abstraction of real world phenomena.


Geometry 
an ordered set of n-dimensional points 
in a given coordinate reference system; 
can be used to model the spatial extent 
or shape of a feature


Levels of detail 
Quantity of information that portrays 
the real world

The building (=space) above is 
modeled in LOD2 as Solid 
geometry and is bounded by four 
WallSurfaces, one RoofSurface, 
and one GroundSurface (=space 
boundaries). All space boundaries 
are modeled as Polygon 
geometries.

Example

More examples can be found in the supplementary materials















Hands-on demo https://kaist-twin-vercel.vercel.app/

https://kaist-twin-vercel.vercel.app/




Supplementary 
Materials



2D data 
geometry of features is 
represented in a two-
dimensional space 
NOTE In other words, the 
geometry of 2D data is given 
using (X,Y) coordinates.

2.5D data 
geometry of features is 
represented in a three-
dimensional space with the 
constraint that, for each 
(X,Y) position, there is only 
one Z

3D data 
Geometry of features is 
represented in a three-
dimensional space. 
NOTE In other words, the 
geometry of 2D data is given 
using (X,Y,Z) coordinates 
without any constraints.

application schema 

A set of conceptual schema 
for data required by one or 
more applications. An 
application schema contains 
selected parts of the base 
schemas presented in the 
ORM Information Viewpoint. 
Designers of application 
schemas may extend or 
restrict the types defined in 
the base schemas to define 
appropriate types for an 
application domain. 
Application schemas are 
information models for a 
specific information 
community.

city-object relation 
a specific relation from the 
city object in which the 
relation is included to 
another city object

codelist 

A value domain including a 
code for each permissible 
value.

Implementation 
Specification 
Specified on the OGC 
Document Types Register at 
http://www.opengis.net/def/
doc-type/is

life-cycle information 
set of properties of a spatial 
object that describe the 
temporal characteristics of a 
version of a spatial object or 
the changes between 
versions

Platform (Model Driven 
Architecture) 
the set of resources on 
which a system is realized.

space 
an entity of volumetric 
extent in the real world


NOTE Spaces can be 
spatially represented in 
different LODs and by 
different types of geometric 
objects.

space boundary 
an entity with areal extent in 
the real world. Space 
boundaries are objects that 
bound a Space. They also 
realize the contact between 
adjacent spaces. 
NOTE Space boundaries 
can be spatially represented 
in different LODs and by 
different types of geometric 
objects.

top-level feature 
a feature that represents one 
of the main components of 
3D city models; can be 
further semantically and 
spatially decomposed and 
substructured into parts

CityGML Definitions

https://docs.ogc.org/is/21-006r2/21-006r2.html#conceptual-schema-definition
http://www.opengis.net/def/doc-type/is
http://www.opengis.net/def/doc-type/is


Example 1 : Building 
with roof overhangs 
(link)

Example 2 : Building 
with building installation 
(link)

Example 3: Two 
buildings with shared 
boundary surface (link)

More basic examples

https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-building-with-roof-overhangs
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-building-with-roof-overhangs
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-building-with-roof-overhangs
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-building-with-building-installation
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-building-with-building-installation
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-building-with-building-installation
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-two-buildings
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-two-buildings
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-two-buildings
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-two-buildings


Example 4: Shared surfaces 
between a road and a bridge 
(link)

Example 5: Shared 
surfaces in a parking 
garage (link)

Example 6: 
Intersection shared by 
two roads (link)

More basic examples

https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-road-over-bridge
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-road-over-bridge
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-road-over-bridge
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-parking-garage
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-parking-garage
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-parking-garage
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-parking-garage
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-intersection
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-intersection
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-intersection
https://docs.ogc.org/is/21-006r2/21-006r2.html#figure-example-intersection

