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DO THIS FOR AN ENTIRE CITY
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Data Requirements

– Per Building / per Building facade

– Volume
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– Volume
– Roof area
– Height (with roof, without roof)
– Sun exposed facades
– Orientation of facades and roofs
– Percentage of windows per facades
– u-values for facades (used material)
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What we have: CityGML LoD2

– 190.000 buildings in Stuttgart
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– „BoundedBy“  WallSurface, RoofSurface, GroundSurface

– Building attributes: 
– year of construction

– Some textured models
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Urban Planning



CityGML: History

2007          2008        2009      2010                

17.6.2007
CityGML 0.4.0 
(Best Practice)
OGC 07-062
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2007          2008        2009      2010                

20.8.08
CityGML 1.0.0
OGC 08-007r1

22.3.2007
CityGML 

0.3.1 

20.1.08
CityGML 1.0.0 

(DRAFT)
OGC 08-007



Gebäude

© Stadtmessungsamt Stuttgart
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bldg:building

veg:vegetation
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dem:Relief tran:Road

gen:GenericCityObject: Bridge



CityGML structure



External Reference
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Quelle: OGC CityGML Implementation Specification 1.0,20.08.2008



LOD2 Geometry

_AbstractBuilding
gml:Solid

gml:MultiSurface

lod2Solid

lod2MultiSurface

gml:MultiCurve
lod2TerrainInterscetion
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gml:MultiSurface
lod2MultiSurface

WallSurface

BoundarySurface

boundedBy

RoofSurface GroundSurface

lod2MultiSurface
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Some details on data
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Buildings 2553

Polygons LOD1 0 1000

1200
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Polygons LOD1 0

Polygons LOD2 42084

Unclassified LOD2 0

Ground LOD2 0

Wall LOD2 34527

Roof LOD2 7557

unconnected 

comp 2553
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Calculation failed for 445 buildings



CAT3D database
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CAT3D



Data Requirements

– Per Building / per Building facade

– Volume
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– Volume
– Roof area
– Height (with roof, without roof)
– Sun exposed facades
– Orientation of facades and roofs
– Percentage of windows per facades
– u-values for facades (used material)
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Volume calculation
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Triangulation: 45 Tetraeder



Sun exposed facades
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Window Area per Facade
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Image 
Segmentation

Window
extraction



Window Area per Facade
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Textur Auflösung Fensterfläche 

(Pixel), 

manuell 

ermittelt

Fensterfläche 

prozentual

Fensterfläche 

Algorithmus 

(Pixel)

Fensterfläche 

Algorithmus (%)

k_front 1565 x 

2402

744000 20 % 22,2 %
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2402

k_hinten 1021 x 

2535

467300 18 % 363789 14 %

k_hinten_Treppe 595 x 

2535

300000 20 %  179866 12 %

k_hinten_wand 304 x 

2535

0 0 % 47810 6 %

k_knick 44 x 2535 0 0 % (83990) 0 %

k_links 1368 x 

2535

513800 15 % 614172 17,7 %

k_rechts 1368 x 

2535

474800 14 % 630260 19 %



U-value

- Building Typology & Year of construction 
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Classification
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Building Typology
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Conclusions
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- 3D City Model is a valuable data source

- Data quality is an issue
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- Data quality is an issue

- Availability of 3D City Models?

in BW: Stuttgart, Karlsruhe, Heidelberg

- ADV: 
LoD 1 Modell for all German Cities in 2013
LoD 2 Modell „in progress“
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