
FME and CityGML –
Generating 3D City Models in 
a Variety of Applications

Christian Dahmen

Consultant, con terra GmbH



Overview

ÁIntroduction & Motivation

ÁCityGML ïAn OGC Standard

ÁEU Environmental Noise Directive 2002

ÁFME 2009 and CityGML

ÁDemo



Introduction & Motivation

ÁAn increasing number of cities and 
companies are building virtual 3D city 
models

ÁDifferent application areas:

ÁE.g. Urban planning, disaster management, 
navigation, environmental simulations 

ÁGrowing need for Semantic Models (more 
than just visualisation) of all relevant 
objects in urban space
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Introduction & Motivation

ÁGraphical or geometric models are limited 
to visualisation purposes

ÁNeed of general modelling approach 
satisfying semantic and topological 
aspects to solve:

Áthematic queries, analysis, spatial data 
mining

ÁReusability -> costs reduction



CityGML | Introduction

ÁCityGML is a data model and exchange 
format for virtual 3d city models

ÁModeling of all relevant parts of the virtual 
city according to their semantics, 
geometry, topology and appearance

ÁGML 3 application schema (XML based)

ÁCityGML 1.0.0 is OGC Standard since 2008



CityGML | History

ÁDeveloped since 2002 by the Special 
Interest Group 3D (NorthRhine 
Westphalia, Germany)

ÁMembers from >70 companies, 
municipalities and research institutions

ÁLead managed by

ÁProf. Thomas Kolbe (TU Berlin)

ÁDr. Gerhard Gröger (University of Bonn)



CityGML | Characteristics

ÁModularisation (Thematic Model)

ÁBuildings, Roads, CityFurniture,é

ÁCoherence of semantics and geometry

ÁExplicit relations between semantic objects 
and their geometrical representation (B-
Rep)

é

Semantic object

e.g. Building

Corresponding 
geometry

e.g. Solid

é
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CityGML | Characteristics

ÁMulti-Scale Modelling [Level of Detail]

ÁFrom landscape up to Interior model

Á LOD 0 ïRegional 
model

Á LOD 1 ïCity 
model

Á LOD 2 ïCity 
model with explicit 
roof structure

Á LOD 3 ïDetailed 
architectural 
model

Á LOD 4 ïInterior 
Model



CityGML | Characteristics

ÁExternal References

ÁRefer to external data sources containing 
additional data

ÁAppearance (Textures)

ÁApplication Domain Extensions (ADE)

ÁE.g. NoiseADE

ÁGeneric city objects and attributes



CityGML | Building Example

<citymodel>
<cityObjectMember>
<Building gml:id="104167">
<gml:name>A house</gml:name>
<boundedBy>
<GroundSurface gml:id="8b7970ee">
<lod2MultiSurface>
<gml:Polygon>
<gml:exterior>
<gml:LinearRing>
<gml:posList>3477350.98 5551112.32 égml:posList>

</gml:LinearRing>
</gml:exterior>

</gml:Polygon>
</lod2MultiSurface>

</GroundSurface>
</boundedBy>
<boundedBy>
<RoofSurface gml:id="fme-gen-4cò>
é

</citymodel>



EU Environmental Noise 
Directive 2002

ÁEU directive: minimization of noise 
emissions

ÁCalculation of noise emission maps

ÁFive years iterations, statewide, great 
amount/multitude of 3D geodata

ÁCityGML Noise Application Domain 
Extension (road segments, noise 
attributes, noise barriers)



EU Environmental Noise 
Directive 2002

3D geodata in CityGML
as input for the calculaion of 

noise immision maps

Noise immision maps
reported to EU

(via WMS service)

(C) LVermA NRW



CityGML with Noise ADE



FME 2009 and CityGML

ÁReader & Writer for CityGML 0.4 and 1.0.0

ÁFME feature types represent thematic 
model

ÁMultiple-geometries through FME 
GeometryTraits

ÁHierachical relationships through roles and 
IDs

ÁBuilding bounded by Walls openings
windows



FME and CityGML

<Citymodel>
<cityObjectMember>
<Building gml:id="104167">
<gml:name>A house</gml:name>
<boundedBy>
<GroundSurface gml:id="8b7970ee">
<lod2MultiSurface>
<gml:Polygon>
<gml:exterior>
<gml:LinearRing>
<gml:posList>3477350.98 5551112.32 gml:posList>

</gml:LinearRing>
</gml:exterior>

</gml:Polygon>
</lod2MultiSurface>

</GroundSurface>
</boundedBy>
<boundedBy>
<RoofSurface gml:id="fme-gen-4cò>
é

</Citymodel>

ÁModel entities by FME feature 
types

Á Build relationship through gml_id 
and gml_parent_id

Á Assign CityGML specific geometry 
and feature role through 
GeometryTraitSetter



Example Workspace

Á Building with Wall- and RoofSurface



Demo

Á2D ESRI Shape to LoD 1 CityGML

ÁExtrude buildings from laser scanning

ÁAutoCAD Model to LoD 2 CityGML

ÁUsing custom transformer



Thank You!

ÁQuestions?

ÁFor more information

ÁChristian Dahmen: c.dahmen@conterra.de

Ácon terra GmbH: www.conterra.de/

mailto:c.dahmen@conterra.de
http://www.conterra.de/

