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Introduction
ÅThesis objectives:

ïDevelopment of an interactive 3D city model viewer

ïData source: CityGML

ïFocus on shadow display

ïSupport of time-dependent city data

ÅCities developing over centuries

ÅNo animation
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CityGML
ÅInformation model for representing 3D urban 

city objects

ÅContains different aspects of cities, including:

ïGeometry

ïAppearance

ïSemantics

ïTopography

Å.ŀǎŜŘ ƻƴ ǘƘŜ άDŜƻƎǊŀǇƘȅ aŀǊƪǳǇ [ŀƴƎǳŀƎŜέ 
(GML)
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CityGML

LOD1 LOD2

LOD3 LOD4
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CityGML
ÅBuilding model as example

ÅMuch more semantic information in full model
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CityGML
ÅAppearance model 

ÅEach appearance belongs to a theme (like 
summer and winter, heat images)

ÅAppearance defined outside of geometry model

ïAppearances are attached to surfaces

ïSurface itself does not know about its appearance
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CityGML
ÅAppearance model excerpt:

+theme[0..1] : xs:string

«Feature»

Appearance

«Feature»

CityModel

«Feature»

_CityObject

*

*
3 appearanceMember

*
+isFront[0..1] : xs:boolean = true

«Feature»

_SurfaceData

** 3 surfaceDataMember

+transparency[0..1] : doubleBetween0and1

+diffuseColor[0..1] : Color

+isSmooth[0..1] : xs:boolean

+target[0..*] : xs:anyURI

«Feature»

X3DMaterial

+imageURI[1] : xs:anyURI
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«Object»

_TextureParameterization

+uri : xs:anyURI

TextureAssociation
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+textureCoordinates[1..*] : gml:doubleList

+ring[1..*] : xs:anyURI

«Object»

TexCoordList
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CityGML
ÅUses subset of GML geometry model

ÅExcerpt:
«Geometry»
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Data structure
ÅCityGMLscene graph inefficient for rendering

ïMany very small draw calls

ïFrequent state changes

ïNo usage of occlusion information

ÅBetter: clustering based on

ïappearance to reduce state changes and draw calls

ïspatial coherence to use occlusion information
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Conclusionandprospects

Geometry data
CityGML

ωPositions (double)

ωTexture  
coordinates

Application

ωPositions (float)

ωNormals

ωTexture 
coordinates 

ωTriangulated

ωStored in kd-tree

GPU

ωSimilar to 
application

ωCompressed!
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Data structure
ÅSpatial coherence

ïBottom-up

ÅBounding volume hierarchies

ïTop-down (spatial subdivision)

ÅUniform

ÅOctree

ÅBSP tree
ïKd-tree (axis aligned BSP)


