CityGMLT — F TEHITHE - il E

® YE%: OGC CityGML Encoding Standard 2.0
® YA b : https://www.ogc.org/standards/citygml

BIRiBK '
Open Geospatial Consortium 1 SCOpe I -ty

Approval Date: 2012-03-09 2 Conformance

Fublicaton Date: 20120404 3 Normative references
External identifier of this O0GC* document: hp:/ www opengis net'specicityzml2.0

4 Conventions

Feferance number of this OGC" project document: OGC 12-019

Version 20.0 5 Overview of CityGML
Ctegory. OpenCIs” Encoting Sundard 6 General Characteristics of CityGML

Editors: Gerhard Groger, Thomas H. Eelbe, Claus Nagel, Karl-Heinz Hifele

7 Modularisation
OGC City Geography Markup Language (CityGML) En- 8 Spatlal model
coding Standard 9 Appearance model

10 Thematic model

Coprmgh © 2012 Open Geompaial Comsoriom 11 Annex A XML Schema definition
To obtain additional rights of use, visit http://www.opengeospatial org/legal/.

12 Annex B Abstract test suite for CityGML instance documents
13 Annex C Code lists proposed by the SIG 3D

This document 1s an OGC Member approved intemational standard. This document is 14 AnneX D OVeereW Of employed GML3 geometry C|aSSGS
available on a royalty free. non-discriminatory basis. Recipients of this document are

invited to submit, with their comments, notification of any relevant patent rights of i i

which they e veare and to provide supporting docemention o 15 Annex E Overview of the assignment of features to LODs

16 Annex F Changelog for CityGML 2.0
17 Annex G Example of CityGML datasets

S 18 Annex H Example ADE for Noise Immission Simulation
Decment e g 19 Annex I Example ADE for Ubiquitous Network Robots Services

20 Annex K Revision history




LOD: Level of Detalil

® CityGML 2.0 CHYD#K%SLODI(FLODO~LOD4MD5E:FE

LODO L.OD1 LOD2 LOD3 LOD4
Model scale description regional, cify. region city. city districts, | city districts, architectural
landscape projects architectural models (interi-
models (exteri- or), landmark
or). landmark
Class of accuracy lowest low middle high very high
Absolute 3D point accuracy lower than 5/5m 2/2m 0.5/0.5m 0.2/0.2m
(position / height) LODI
Generalisation maximal object blocks as objects as object as real constructive
generalisation generalised generalised features;: elements and
features; features: =2%2m/lm openings are
> 6%6m/3m >4%4m/2m represented
Building installations no no yes representative real object form
exterior features
Roof structure/representation yes flat differentiated roof | real object form | real object form
structures
Roof overhanging parts yes no yes. if known yes yes
CityFurniture no important objects prototypes. gener- | real object form | real object form
alized objects
SolitaryVegetationObject no important objects prototypes. higher | prototypes, prototypes. real
6m higher 2m object form
PlantCover no >50*50m >5%5m <LOD2 <LOD2

...to be continued for the other feature themes

Tab. 3: LOD 0-4 of CityGML with their proposed accuracy requirements (discussion proposal, based on: Albert et al. 2003).

LOD4



Spatial model
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Fig. 9: UML diagram of CityGML’s geometry model (subset and profile of GML3): Primitives and Composites.



Appearance
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Fig. 16: A georeferenced texture applied to ground and roof surfaces (source: Senate of Berlin. Hasso-Plattner-Institute).

Fig 14: UML diagram of CityGML's appearance model Prefixes are used to indicate XML namespaces associated with model elements.
Element names without a prefix are defined within the CityGML Appearanse module.



Thematic model £14&4&%
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Fig. 23: CityGML'’s top level class hierarchy. Prefixes are used to indicate XML namespaces associated with model elements. Element
names without a prefix are defined within the CifyGML Core module.



DTM

Thematic model
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Fig. 24: UML diagram of the Digital Terrain Model in CityGML. Prefixes are used to indicate XML namespaces associated with model
elements. Element names without a prefix are defined within the CityGML Relief module.



Thematic model : Building model &%) (1. 3)
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Fig. 27: UML diagram of CityGML’s building model. Prefixes are used to indicate XML namespaces associated with model elements. 7

Element names without a prefix are defined within the CityGML Building module.



Thematic model :

Building model &%) (2 ./ 3)
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Tab. 5: Semantic themes of the class _4bstraciBuilding.

Building

Building Interior

Geometric / semantic theme Property type LODO| LOD1| LOD2| LOD3| LOD4
Building footprint and roof edge gmi-MultiSurfaceType .
Volume part of the building shell gmi-SolidType . . .
Surface part of the building shell gmi:-MultiSurfaceType . . .
Terrain intersection curve gmi-MultiCurveType . . .
Curve part of the building shell gmi:MultiCurveType . .
Building parts BuildingPariType . . .
Boundary surfaces (chapter 10.3.3) | dAbstractBoundarySurfaceTyvpe . .
Outer building mstallations (chapter | BuildinglnstallationType . .
103.2)
Openings (chapter 10.3 4) AbstractOpeningType . .
Rooms (chapter 10.3.5) RoomType .
Interior building installations (chapter | IntBuildingInstallationType .
103.5)

LOD1 LOD2 LOD3 LOD4
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Fig. 30: Building model in LOD1 — LOD4 (source: Karlsruhe Institute of Technology (KIT), courtesy of Franz-Josef Kaiser).



Thematic model : Building model &%) (3. 3)
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Fig. 31: Examples of the classification of BoundarySurfaces of the outer building shell (source: Karlsruhe Institute of Technology (EIT))
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Fig. 32: Classification of BoundarySurfaces (left), in particular for Openings (nght) (graphic: IGG Umi Bonn).




Thematic model
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Fig. 38: UML diagram of CityGML’s funnel model. Prefixes are used to indicate XML namespaces associated with model elements. Element

names without a prefix are defined within the CityGML Tunnel module.

Fig. 37: Examples for tunnel models in LOD1 (upper left), LOD2 (upper right), LOD3 (lower left) and LOD4 (lower right) (source: Google
3D warehouse).
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