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Three Approaches
Part I



Questions to keep in 
mind

Should metadata in CityGML be close to ISO 19115 or is there a need for 
own structures?

Should we include metadata into the CityGML dataset or should metadata 
be excluded?

In case of included metadata – should we use the ADE mechanism or the 
GML mechanism?

Should metadata be linked to every Feature or in a grouped structure?



Metadata as ADE

4



ResponsibleParty & 
DataQuality

The ADE consists mainly of two elements from ISO 19115

CI_ResponsibleParty

a complex element for providing contact details also used in ISO 

19115:

https://geo-

ide.noaa.gov/wiki/index.php?title=CI_ResponsibleParty

DQ_DataQuality

element also from ISO 19115 provides information about 

generation process of the data and quality which can be expected.

https://geo-ide.noaa.gov/wiki/index.php?title=ISO_Data_Quality



ResponsibleParty



DataQuality



Lineage



Example dataset



Example dataset



Pros/cons

Pros:

•Defining an ADE is a “Classic”

•Subset of ISO 19115 – so external Metadataset can be easily 

created and maintained

•ISO 19115 provides already tried and tested structures

•Information stored in CityGML so it is available without external 

dataset or catalogue

Cons:

•Complex structures from ISO 19115 add complexity to CityGML 

datasets

•Not all CityGML software supports ADEs



Approach II: external 
references

• External references link to ISO 19115 datasets

• ISO 19115 datasets points to the whole CityModel



Approach II: Citymodel 
improvements

Basic metadata description on CityModel level:

• Filing a change request for CityGML 3.0 to allow external

reference to CityModel

• While working on CityModel → Extending the attributes of the

CityModel

• Add an element to describe features and attributes within the

CityModel (feature/attribute name, author, creation date, 

validity date, generation process (codeliste), generation

settings, description)

• Add the possibility to link from Features to this attribute



Pros/cons

Pros:
• No „clutter“ in CityGML datasets
• Complete ISO 19115 dataset
• Already works with existing means
• In case of extended attributes on CityGML → very slim method

to describe features (doesn't scale up with number of features)

Cons:
• Additional metadata files might get lost when transfered
• There might be no metadata catalogue available
• As it is a CityModel doesn´t come with external reference – so 

they can't refer to but only can be refered to from metadata
• Two data sources have to be maintained



Approach III:  
metaDataProperty

� CityGML is based on GML

� GML comes with a tag metaDataProperty:

� <element ref="gml:metaDataProperty" minOccurs="0" 

maxOccurs="unbounded"/>

� So the means to store metadata in CityGML doesn't have to be an ADE 

but could also make use of already existing tools

� This means we could define metadata schemata derived from

gml:AbstractMetadataPropertyType



Pros/cons

Pros:
•Makes elegant use of existing capabilities of gml → No redundant features 
are created

Cons:
•Existing software probably doesn't support this



Discussion
Part III



Questions

Should metadata in CityGML be close to ISO 19115 or is there a need for 
own structures?

Should we include metadata into the CityGML dataset or should metadata 
be excluded?

In case of included metadata – should we use the ADE mechanism or the 
GML mechanism?

Should metadata be linked to every Feature or in a grouped structure?



ADE support in 3DCityDB
Excursion



Introduction

• novaFACTORY – a software from M.O.S.S. for

managing all kinds of spatial data - can also 

manage CityGML in 3DCityDB‘s

• Datasets can be imported and exported by

services

• Imports and exports can be encapsulated by

pre- and post-processes which are run

automatically

• Within SimStadt project we developed a 

mechanism for storing CityGML with ADE 

elements in 3DCityDB



ADE

Application Domain Extension
Extends the CityGML-Schema
XSD Definition
Basis: org.w3c.dom.Element
Examples for ADEs
energy, noise, bridge, …

3D-CityDB Import/Export-Tool 
doesn´t support ADEs



ADE in CityGML

(Abstract)Building
BuildingADE

(Abstract)Site
SiteADE

(Abstract)CityObject
CityObjectADE

(Abstract)Feature
GenericADE

BuildingParts
BuildingADE

BoundarySurface
SurfaceADE

CityModel
ModelADE

CityObjectMember
MemberADE

ADE

ADE

List<ADEComponent>

org.w3c.dom.Element

ADE



3DCityDB

Integration in 
novaFACTORY

CityGML
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CityGML

Export

3D-GDI

Shape

PDF

%CityGML CityGML GenAttr. � ADE

Import

3D-GDI

XSD

XSD



Transformed CityGML



novaFACTORY
attribute filter



Data management



Export result


