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Introduction & Motivation H o

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

A Different application areas:

A E.g. Urban planning, disaster management,
navigation, environmental simulations

A Growing need for Semantic Models (more
than just visualisation) of all relevant
objects in urban space
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USER CONFEREMCE

WHISTLIE, aC., 2009
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Introduction & Motivation M NS

A Graphical or geometric models are limited
to visualisation purposes

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

A thematic queries, analysis, spatial data
mining
A Reusability -> costs reduction
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CityGML | Introduction H &

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

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

A GML 3 application schema (XML based)
A CityGML 1.0.0 is OGC Standard since 2008

CityGML
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CityGML | History M IS

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

A Members from =70 companies,
municipalities and research institutions

A Lead managed by
A Prof. Thomas Kolbe (TU Berlin)
A Dr. Gerhard Groger (University of Bonn)
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CityGML | Characteristics

NTERMNATIONAL
USER CONFEREMCE
WHISTRIR, BC, 2007

A Modularisation (Thematic Model)
ABuil dings, Roads, CityFu
A Coherence of semantics and geometry

A Explicit relations between semantic objects
and their geometrical representation (B-

Rep)
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CityGML | Characteristics

NTERM
USER CONFEREMCE
WHISTRIR, BC, 2007

A Multi-Scale Modelling [Level of Detail]
A From landscape up to Interior model

A LOD 07 Regional A LOD 37 Detailed

model architectural
model

LOD 17 City A LOD 417 Interior

model Model

LOD 21 City

model with explicit
roof structure




CityGML | Characteristics M VA

A External References

A Refer to external data sources containing
additional data

A Appearance (Textures)

A Application Domain Extensions (ADE)
A E.g. NoiseADE

A Generic city objects and attributes
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CityGML | Building Example

USER CONFEREMCE
w B, WC, 2007

<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 555111 2. 3gmk posList> - | e,
-1 3 H E| CityEML GroundSurface [1]

</ng.L|nez_1rR|ng> T < (romm

</gml:exterior> CE CiyGML wallsurface [5]
</gml:Polygon> (#627)
flodamulisurtace> (#e29)
</lod2Multisurface= P
</GroundSurface=> = (#613)

------- B (#611)
</boundedBy= {#609)
<boundedBy> ------- {#607)

<RoofSurface gml:id="fme-gen-4co> © B weos)

, ] CityGEML Roofsurface [4]
€ REEaY
</citymodel- - (re19)

------- = (pe17)

------- . (#615)
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EU Environmental Noise
Directive 2002 fmunau

A EU directive: minimization of noise
emissions

A Calculation of noise emission maps

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

A CityGML Noise Application Domain
Extension (road segments, noise
attributes, noise barriers)
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EU Environmental Noise
Directive 2002

A I‘{' .-

www.safe.com bios ‘t
INTERMATIOMAL
USER COMFEREMCE
WHISTLIE, aC., 2009

ATKIS roads in CityGML from WFS
(LODO)

ATKIS railways in CityGML from WFS
(LODO)

DTM in GeoTiff from WCS

3D block model! in CityGML from WFS-T
(LOD1)

3D geodata in CityGML
as input for the calculaion of
noise immision maps

Noise immision maps
reported to EU
(via WMS service)




Ll

CityGML with Noise ADE

NTERMATIONAL
USER CONFEREMCE

WHISTLIE, aC., 2009

<core:cityObjectMember>
<fin:CityFumiture gml:id="CFUR_0815">

<fr:function>1520</fm:function>

<frn:lod1Geometry> ... </fm:lod1Geometry>

<noise:noiseCityFurnitureSegmentProperty>

<noise:NoiseCityFurnitureSegment gml:1d="CFRS_0815">
<noise:type>1</noise:type>
<noise:reflection>absorbierende Lirmschutzwand</noise:reflection>
<noise:reflectionCorrection nom="dB">4.123</noise:reflectionCorrection>
<noise:height tom="m">7.123</noise:height>
<noise:distance uom="m">21.123</noise:distance>
<noise:lod0BaseLine>
<gml:LineString srsName="um:ogc:def:crs.crs:EPSG:6.12:31466.crs:EPSG:6.12:5783" srsDimension="3">
<gml:coordinates decimal="." cs="." ts=" ">5707335.2524175.188 5707338.2524181.188 5707330,2524185.188
5707327.2524179.188</gml:coordinates>
</gml:LineString>
</noise:lod0BaseLine>
</noise:NoiseCityFumnitureSegment>
</noise:noiseCityFurnitureSegmentProperty>
</frn:CityFurmiture>
</core:cityObjectMember>
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A Reader & Writer for CityGML 0.4 and 1.0.0

A FME feature types represent thematic
model

A Multiple-geometries through FME
GeometryTraits

A Hierachical relationships through roles and

IDs
A Building bounded by Walls openings
windows
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FME and CityGML

) <Ci_tym9de|> _.._E CityModel [04_... J
A mqm‘;@é@n es by FME feature B=gml_name

2id="104 —
BYafeBame>A house</gml:name> ﬂ"gml_descrlptmn

A Bmged%ﬁ&@§hiﬂih5@ﬂ@g>gml—id g =] Building [04_ Au__ _|‘

, an@g%@ﬁi‘éﬁt_ld *gml_id

A ASSI m'@ilyGML specific geometry B=gml_name
ml:LinéarRing>

and TeaiiEe #ol8 AhEough: mipostist= |\ | =1 Groudsurtace =

Geom'r ' Setter

terior> *gml_parent_id ‘

[ lod2MultiSurface j

m Assign Geometry and Role /

AttributeCreator [A... _| | GeometryTraitSett... _| |

[-] RoofSurface [0... _||
INPUT INPUT B> gml_parent_id
[#] OUTPUT %] OUTPUT
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Example Workspace

NTERMATIONAL
USER COMNFEREMCE
WHISTRIE, §C, 2009
=] CityGML Roat Mode
Source data i
ESRI5D Shape E TR IMFUT I —.nE Citwbd odel [dac... _Il
[+ outPuT B orl_name
Building Mode
G_NH
W aende m [=] Building [dachf... _Il
Erfalg INPUT IMPUT INFUT INPUT *_/_' —
Strulcbur OuUTPUT
Dack [#] oUTRUT El EI OUTFUT El AGGREGATE %ml Begml_description
Dach_aorg
Fehler WallSuface
W allS ik d..
INPUT -F_me _F E_F Bl walsutace .|
(] DUTFUT El AGGREGATE I INPUT gg_m'-pa"?”‘-'d
IMFLUT [# ouTRPUT E OuTPUT *mtygml_featule...
[#] "wand
[#l Dach RocfSurface
[#] Giebel
(£l <BLANK> [=] RoofSuface [d.. Jl
E <UNFILTERED> INFUT INPUT
*gml_palent_id
[+#] DUTPUT E AGGREGATE INPUT IMPUT N Lo
El OUTPUT E| OUTPUT
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A 2D ESRI Shape to LoD 1 CityGML
A Extrude buildings from laser scanning

‘b

A AutoCAD Model to LoD 2 CityGML
A Using custom transformer
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Thank Youl!

A Questions?

A For more information
A Christian Dahmen: c.dahmen@conterra.de
A con terra GmbH: www.conterra.de/

SAFE SOFTWARE



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

