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Urban Information Modelling with CityGML 

Application independent Geospatial Information Model 

for semantic 3D city and landscape models 

 comprises different thematic areas  

(buildings, vegetation, water, terrain, traffic etc.) 

data model (UML) according to ISO 191xx standard family 

 exchange format results from rule-based mapping of the 

UML diagrams to a GML3 application schema 

Adopted OGC standard since 08/2008   

CityGML represents 

 3D geometry, 3D topology, semantics and appearance 

 in 5 discrete scales (Levels of Detail, LOD) 
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Modular Structure of CityGML 

CityGML Core 

OGC GML 3.1.1 

Appearance 

Generics 

Application Domain Extensions (ADE) 
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What is missing?

What are we 
happy with?

Extensions of
CityGML to GML

Inclusion / referencing
to external files

Modularisation

Stability!

Other issues 
concerning GML

CityGML 
and GML
19.09.2011 - v56

Additional 
geometry types

CSG

Would allow to significantly
increase interoperability 
with the Industry Foundation
Classes (IFC)

BIM, US NBIMS

Sweep 
geometries

E.g. required for
3D representation
of pipes Utility infrastructure

modeling

(scene graphs?) Could increase
interoperability with X3D, COLLADA

Local coordinate
system

General archive
format (e.g. zip file
with more than one
GML + additional other files
like texture images)

Expressivity /
modeling power of GML

Mostly due to its underlying
ISO standards 19107, 19109

Complex objects

Taxonomies

Partonomies

However: GIS applications
still have problems with this

Call by 
reference (XLinks)

Allows to model arbitrary
relations

Reuse object (parts)

Absolute world
coordinates

Make referencing,
integration and
spatial indexing easy

However: no concept
for the instantiation of
prototype geometries at
different locations (like 
in scene graphs)

Implicit geometries

Used to embed 
3D library objects 
like trees, traffic signs etc.

Geometries with 
local (typ. cartesian)
coordinates

Anchor point (providing
the CRS and base point)

Transformation matrix

Application Domain 
Extensions (ADE)

Extension of existing
CityGML feature types
by new attributes and
relations

Addition of new 
feature types

Specified in its own
XML schemaTypically by an

information community

Generic attributes

All CityGML features
can have an arbitrary
number of additional
attributes

Simple datatypesReal, int, string, URL,
date, measure

Comparable to fields
in Shapefiles

However, can be on 
any part of any (also
complex) feature

"extension during 
runtime"Does not require change of

or additional XML schema

From CityGML 1.1 generic
attributes can be groupedEach group can be qualified

by a codespace (an URI)

Appearance 
information /
texturing

"textures are part of the
object description and not
necessarily portrayal
information"

Texture images

Coverage data

3D library objects

Concept of an 
"external file" in GML4?

CityGML

"vertical" modularisation 
according to different thematic 
models (e.g. buildings,
bridges, vegetation etc.)

"horizontal" modularisation:
modules which do affect 
all thematic features (e.g.
appearances, generic attributes)

Of GML

Keep a good balance 
between modularisation
and compactness of
a standard and its
specification document

Too high degree of
modularisation can make
understanding of the
"entire story" / idea and 
purpose of a standard
more difficult

High degree of modularisation
increases combinatorial 
complexity and may stand
against real interoperability

Too many namespaces?

Most CityGML implementors
would like to have a high
degree of stability / slow changes

Filesize
Not a real problem

GML processing

Sufficiently high
performance can be
achieved

Difficulties arise from
XLink handling

Features in the 
beginning of a 70GB
file may point to objects
at the end

Keeping track of 
XLinks and gml:ids
can easily exceed main 
memory (even with 64Bit OS)

Future of GML 
Definition / Dictionaries

In change requests to
CityGML 1.1 it was
advised to rework /
update code list modeling
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