Thematic model : Tunnel model fuE -t FE (2.72)

® |OD1~LOD4(CKD. EET IBHRERNEND

Geometric / semantic theme Property type LOD1| LODZ| LOD3| LOD4

Volume part of the tunnel shell gml-SolidType . . . . LODL LOD?2 LOD3 LOD4

Surface part of the tunnel shell gmi:MultiSurfaceTyvpe . . . .

Terrain intersection curve gml:MultiCurveType . . . . -

Curve part of the tunnel shell gml-MultiCurveType . . .

Tunnel parts TunnelPartType . . . .

Boundary surfaces (chapter 10.4.3) AbstractBoundarySurfaceType . . . . m “ “ h
Quter tunnel installations (chapter 10.4.2) | TunnellnstallationType . . . =

Fig. 40: Tunnel model in LOD1 - LOD4 (source: Karlsrube Institute of Technology (EIT)).

Tunnel

Openings AbstractOpeningTvpe * *

Tunnel interior

Hollow spaces (chapter 10.4.5) HollowSpaceType .

Interior tunnel installations IntTunnellnstallationType .

Tab. 6: Semantic themes of the class _4bstractTunnel.
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Thematic model : Bridge model /&%
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Fig. 45: UML diagram of the bridge model, part one.
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Thematic model : Bridge model % (2. 2)

® |OD1~LOD4(CKD. EET IBHRERNEND

LOD1 LOD2 LOD3 LOD4

Geomefric / semantic theme Property type LOD1| LOD2| LOD3| LOD4

Volume part of the bridge shell gmi-SolidType . . . .

Surface part of the bridge shell gmi-MultiSurfaceType . . . . I%c

Terrain intersection curve gmi-MultiCurveType . . . . =

Curve part of the bridge shell gmi:MultiCurveType . . .

Bridge parts (chapter 10.5.1) BridgePartType . . . .

Boundary surfaces (chapter 10.5.3) AbstractBoundarySurfaceType . . .

OQuter bridge installations (chapter 10.5.2)  |BridgelnstallationType . . . _E

Bridge construction elements (chapter BridgeConstruction- . . . . ﬁ

10.5.2) ElementType %‘“

Openings (chapter 10.5.4) AbstractOpeningType . . 4

Bridge rooms (chapter 10.5.5) BridgeRoomType .

Interior bridge mstallations IntBridgelnstallationType .

Tab. 7 Semantic themes of the class_AbstraciBridge. Fig 46 Bridge model in LOD1 — LOD4. (source: Karlsruhe Instifute of Technology (KIT)
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Thematic model : Water bodies 7K&EB
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Fig. 56: UML diagram of the water body model in CityGML. Prefixes are used to indicate XML namespaces associated with model ele-
ments. Element names without a prefix are defined within the CityGML WaterBody module.
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Fig. 35: Mlustration of a water body defined in CityGML (graphic: IGG Um Bonn).
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Thematic model : Transportation 33&h
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logshtmurtacs | Ol [ <<Geomein- 2 [ iasmusurtace Fig. 57: Representations of TransportationComplex (from left to night: examples of road. track, rail, and square)
omil:-Multi Surfacs |‘\ |Ind4Muﬂ5u1‘aae (source: Rhex 1l Defence El ).
Fig. 59: UML diagram of the transportation model m CityGML. Prefixes are used to indicate XML namespaces associated with model
elements. Element names without a prefix are defined within the CityGML Transportaiion module.
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Fig. 60: TransportationComplex in LODO, 1. and 24 (example shows part of a motorway) (source: Rhemmetall Defence Electronics). 15



Thematic model : Vegetation 14

o HEAE(L. EMADIEEMYIRC(IMEEREBE CERYI D
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Fig. 64: UML diagram of vegetation objects in CityGML. Prefixes are used to indicate XML namespaces assoctated with model elements.
Element names without a prefix are defined within the CityGML Fegetation module.
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PlantCover
(MultiSolid)

Fig. 63: Example for vegetation objects of the classes SolitaryVegetationObject and
PlantCover (graphic: District of Recklinghausen).

Fig. 66: Example for the visualisation/modelling of a solid forest (source: District of Recklinghausen).
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Thematic model : City furniture {4/EH:%
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Fig 69: UML diagram of city fumiture objects in CityGML. Prefixes are used to indicate XML namespaces associated with model elements.
Element names without a prefix are defined within the CityGML CifyFurniture module.

Fig. 67: Real situation showing a bus stop (left). The advertising billboard and the refuge are modelled as CifyFurniture objects in
the right image (source: 3D city model of Barkenberg).

Fig. 68: Real situation showing lantems and delimitation stakes (left). In the right image they are modelled as CityFumiture ob-
jects with ImplicitGeometry representations (source: 3D city model of Barkenberg).
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Thematic model : Land use it
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Fig. 71: UML diagram of land use objects in CityGML. Prefizes are used to indicate XML namespaces associated with model elements.
Element names without a prefix are defined within the CityGML LandUse module.

Fig. 72: LODO regional model consisting of land use objects in CityGML (source: IGG Uni Bonn). 18



Thematic model : Application Domain Extension (ADE) {L3REEEE (1. 3)
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Thematic model : Application Domain Extension (ADE) #L5RHERE

[Noise Immision ADE] (EZS5) Dl

[—p— [P=———
vore::_GiggOhjeor mid-:_Feamre
: T
I |
prrrp— P — PEr—
TraMcarsa ramcars T aundliaryTrafchra AuxilaryTramcAres
+cimns < gri-CodaType [0..1] o< >»|+ciazs : gre-CoaeType (0.1] ‘:_:’—?m:mm_ﬂ
~function : gi-:CodeType [0.7) . * [+tunction : gmizCodeType [0.11 ~uzage : gmi:CodeType [0.7]
+usage : gmizCodsType [0..7] +usage - gmiz:iCodeType [0."] ~function : gmi::CodeType [0L."]
+zurtacematenal - gmi:CadeType [0.1] - a3 - +surtacaMatery - gmi::CogeType [1..1)
locH Mutticurtace prp— -
o Track Rallway oMl Geomemcompe
lod3MuttiSurtace wFeamm> | [ w<Featus>
lodEMuliEurface oA cartace (:}
o itace | B[ emmmomemes ] BT weartace
gml::Muld urface
lod4huitiSurface
_______ "“E‘E“E"_“P"_""E“‘: e - —— ==y S 1
1
1 =sFesturess c<Famhress 1
! pol==: HolseR oadSegment potse:-Nols =S abway 2e0ment ! Fig. 97 3D geodata in CityGML for the calculation of the noise map in Fig. 94: Derived contour lines for the generation of CityGML
e e : = . f breaklines, 3D block model in CityGML, 3D road and railway data in CityGML, state road data for higher-level roads in CityGML (source:
: P——— M‘;_ﬂ s motee-tetige - x—bouleers 0.1 S / | Surveying and Mapping Agency NEW, State Road Enterprise NEW, Stapelfeldt GmbH, Institute of Geodesy and Geomformation Uni
| [rrotsecmimys : omMeasureTyoe 0.1 ~nolzecrossing : xs-bookean f1.1] 1 Bomm).
| [+noisacpliay - gmi:MeasureType 1..1] nolsescurveRadius © xs:bookean [3..1] 1
+riize: = M1 ype [0.1] S > g X XL o = —EX
[ +roisaspDay 1S : gri-MeasureType [0 1] o — = e =
[ +rotsespeeanayPI : gmizspEsdTyDe [0.1]
usadEy [ A A
. L GEER. BuB) otEiaR
P p—
+roizespesdDayLia - gl soeedType [..1] 1
: == - T _ niotze::Train .
[+ mioima: W 1] +noisetrainType © xs:sinng [0.1] .
1 : 0.1 Type 111
| | ersecasmncecamagsvay : gmizLanginTyse [.41 e !
I |+roise-distancen - gmi:LengthType [0_1] Type 1..11 I
1 +rcisecinioge © xsbockean [OL1] +rackae—iempthily - gerk—t engfiryre= F1.1] !
1 M a- ean [0..1] +noiseciergRhEvening : gmicLangthType [C..1] 1
1 g et : ype [01] . s amizl A1 1
1 [+ rioesa--ineage « wmsting 1.1 m.w::mumn-nn o :
! +noise-spesghign : gmizSsesdType 10..1] .
I 2 Type [0.1] |
: lodgEmzelne | STHEMMENS | joonpaseline 1
X gmil:-Curve .
1 1
1 1
1 1

20



Thematic model : Application Domain Extension (ADE) #iaR¥ERE (3.7 3)
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