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Introduction

A Thesis objectives:
I Development of an interactive 3D city model viewe
I Data sourceCityGML
I Focus on shadow display

I Support of timedependent city data
A Cities developing over centuries
ANo animation
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CityGML

A Information model for representing 3D urban
city objects

A Contains different aspects of cities, including:
I Geometry
I Appearance
I Semantics
I Topography
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CityGML
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CityGML
A Building model as example
A Much more semantic information in full model

«Geometry»
gml::_Solid «Feature» «Feature»
0.1 Building BuildingPart
0-1 |32 3 lodXSolid, X £ [1..4] ox | &
@ :
= :
S 1] ¢
3 interiorRoom «Feature»
«Fs:;ur;e» < _AbstractBuilding
- * *  |+yearOfConstruction[0..1] : xs:gYear
0.1 -y boundedBy +yearOfDemolition[0..1] : xs:gYear _
3 <{+storeysAboveGround[0..1] : xs:nonNegativelnteger
e +storeysBelowGround[0..1] : xs:nonNegativelnteger
*
8 *
o]
«Feature» lodXMultiSurface, X ¢ [1..4]
_BoundarySurface 0.1
lodXMultiSurface, X f [2..4]
«Geometry»

gml::MultiSurface

0.1
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CityGML
A Appearance model

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

A Appearance defined outside of geometry mode

| Appearances are attached to surfaces
I Surface itself does not know about its appearance
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CityGML

A Appearance model excerpt

«Feature»
. . . _CityObject
«Feature» 3 surfaceDataMember «Feature» 3 appearanceMember
_SurfaceData < Appearance
+isFront[0..1] : xs:boolean = true +theme[0..1] : xs:string

*
ZF «Feature»

| | CityModel
«Feature» «Feature» Foat
X3DMaterial AbstractTexture K |_ «reature»
— ParameterizedTexture
+transparency[0..1] : doubleBetweenOand1l +imageURI[1] : xs:anyURI
+diffuseColor[0..1] : Color *
+isSmooth[0..1] : xs:boolean S TextureAssociation
+target[0..*] : xs:anyURI ] ruri - xs-anyURI
* M i i

«Object» ,

TexCoordList «Object»
+textureCoordinates[1..*] : gml:doubleList 'I: _TextureParameterization
+ring[1..*] : xs:anyURI
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CityGML
A Uses subset of GML geometry model
A Excerpt:

«Geometry» [: «Geometry»
gml::;_GeometricPrimitive gml::_Geometry

«Geometry» «Geometry» «Geometry» «Geometry»
gml::_Solid exterior4 1 gml::_Surface gml::Point gml::_Curve
Z% interior4 /|\1__* /\
interior4
«Geometry» -
«Geometry» «Geometry» gml::Polygon
gml::CompositeSolid gml::Solid * | exterior4
*
0.1 | 1 | «Geometry» 1 o
) 3 patches gy gml::Surface -
1.+ : «Geometry»
- ’e gml::_Ring
|gm|..SurfacePatch exteriord 1
ZF «Geometry»
gml:Triangle| « «Geometry»
gml:LinearRing

+position[4..*] : gml:DirectPosition
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Content

A Data structure

A Rendering

A Shadows

A Ray tracing

A Conclusion and prospects
A Demo
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Datastructure

A CityGMLscene graph inefficient for rendering
I Many very small draw calls
I Freguent state changes
I No usage of occlusion information

A Better: clustering based on
| appearance to reduce state changes and draw call
I spatial coherence to use occlusion information

Visualization of largscale 3D city models with detailed shadows l m _7) D

Matthias Wagner éompliter graphics & v



Conclusiorand prospects
Geometry data

CityGML Application GPU

wPositions (double) wPositions (float)  wSimilar to

wTexture wNormals application
coordinates wTexture wCompressed!

coordinates
wTriangulated
wStored inkd-tree
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Datastructure

A Spatial coherence
I Bottom-up :
ABounding volume hierarchie .
I Topdown (spatial subdivisior
AUniform

AQOctree

ABSP tree /"
I Kdtree (axis aligned BSP \
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