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o ZEEYETI (LOD4)

ETCREHY *ig SihinE
BEY bldg:Building ° °
BEEMES bldg:BuildingPart - -
EiRmE bldg:RoofSurface
Bm bldg:WallSurface . °
[KmE bldg:GroundSurface ° °
BN XRHE bldg:OuterGroundSurface o o
ES R bldg:OuterFloorSurface o o
E5+EY bldg:BuildingInstallation ° °
BE bldg:Room ° °
XA bldg:CeilingSurface R °
AEm bldg:InteriorWallSurface ° °
73] bldg:FloorSurface ° °
FASHmE bldg:ClosureSurface n =
= bldg:Window
B bldg:Door ° °
BRMAEY R, RO0—7, #@XRE. |bldg:IntBuildinginstallation
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2. RFN, FTVY bldg:IntBuildinglInstallation °
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B grp:CityObjectGroup °
EEREZEZM (Bl : BPRXE) grp:CityObjectGroup 5
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FIRZBAUEVSE(E. gen:stringAttribute)

o XA EBER. £ BfY. URL BAMGEETANE 13,
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o EHPTHHEEEERE X,
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CityGML Utility Network ADE

» ADE (Application Domain Extension) = CityGML’s systematic extension
mechanism which allows extending every CityGML object type by additional
attributes and introducing new object types

» The CityGML Utility Network ADE extends CityGML by the possibility to

represent supply and disposal networks in 3D city models
———
UtilityNetworkADE

B NetworkCore Network _ | DistrictHeating
GML - 3 oermumatresiny Components Network

+ Network + Rounarrge

-+ LguiaMedumSupply
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Generics Module

Appearance Module

CityGML Core Module

Bridge Module
Building Module

CityFurniture Module
LandUse Module
CityObjectGroup Module
Transportation Module
Tunnel Module
Vegetation Module
Waterbody Module
ReliefModule

Thematic
Modules

)

Noise ADE
Energie ADE
Many more ADEs.....

} ADEs

Kolbe (2012)
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«ApplicationSchema» «ApplicationSchema» «ApplicationSchema» «ApplicationSchema»
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3DEHET INRLER AR ETHEA I IICA ATV

3DEFTHET INZERBAARET(E. “Urban Object” U™ Urban Function”z{#EALTUL\3,

— Urban Object : CityGMLICEERFAHOMY) (51 : bldg::Building) (FEEQREMZBIUED. CNZILERL CHIERYIEESR (B
bldg:BuildingZ4isEL. #TF11£L TUndergroundBuildingZE&93) UIDIBICRAAF—YTind. CityGMLOMYDZ R U ISRz hyIo,
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— Urban Function : CityGMLIC(FEZRIN TV, BLSBRMNZER I DT 1)L Thd. CityGMLIC(F. #52 (brid:Bridge) ™iER
(tran:Road) DO&SRBYPIBHVRHIYIETE RSN TOBH, ITEXIE DI TEFRE DIARERN R (ETERSNTORV. UHULRHS, EBTHETEI T
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® CityGMLIC(E. #PhZiBR T 3EARN BRI ECDERNBIFEDT —IBELTDIA—IYMTERIN TS,
— F-AEEIE. UMLYISARICEDERINTLS,
— JA—=YNZ. XMLTHD. XMLSchemalZLDXMLOESENEZRSINTL\D,

<<Feature>>
core::_CityObject

i

lodoOMultiSurface

<<Feature>>
LandUse

lod1MultiSurface,

+class : gml::CodeType [0..1]
+function : gml::CodeType [0..7]
+usage : gml::CodeType [0..%]

lod2MultiSurface,

lod3MultiSurface,

loddMultiSurface

muilT

UMLYISARIDHI

<<Geometry>>
gml::MultiSurface

<xs:.complexType hame="LandUseType">
<xs:complexContent>
<xs:extension base="core:AbstractCityObjectType">
<xs:sequence>
<xs:element name="class" type="gml:CodeType" minOccurs="0"/>
<xs:element name="function" type="gml:CodeType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="usage" type="gml:CodeType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="lodOMultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/>
<xs:element name="lod1MultiSurface" type="gml:MultiSurfaceProperty Type" minOccurs="0"/>
<xs:element name="lod2MultiSurface" type="gml:MultiSurfaceProperty Type" minOccurs="0"/>
<xs:element name="lod3MultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/>
<xs:element name="lod4MultiSurface" type="gml:MultiSurfaceProperty Type" minOccurs="0"/>
<xs:element ref="_GenericApplicationPropertyOfLandUse" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:.complexType>
<xs:element name="LandUse" type="LandUseType" substitutionGroup="core:_CityObject"/>
<xs:element name="_GenericApplicationPropertyOfLandUse" type="xs:anyType" abstract="true"/>

XMLSchema®4l
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® CityGMLIC(. EmhZzigak I 28R RYEZDEARNRIFEDT —IBELZDITA—IYMITERIN TS,
— JA—YNE. XMLSchemalc&DEZRSNTL\D,
« XMLSchemald. XMLTERT 21457 |15 Ot IRIER - HIREIEY. fEEiEE%EEDHD.
— XMLSchemallfE> TR SNIEXMLT —91, 3DEFMET IV CHhB.

<xs:complexType name="LandUseType"> <luse:LandUse gml:id="luse_0151198ce">
<xs:complexContent> <luse:class

<xs:extension base="core:AbstractCityObjectType"> codeSpace="../../codelists/Common_landUsePlanType.xml|">203</luse:class>

<xs:sequence> <luse:lod1MultiSurface>
<xs:element name="class" type="gml:CodeType" minOccurs="0"/> <gml:MultiSurface>
<xs:element name="function" type="gml:CodeType" minOccurs="0" maxOccurs="unbounded"/> <gml:surfaceMember>
<xs:element name="usage" type="gml:CodeType" minOccurs="0" maxOccurs="unbounded"/> <gml:Polygon>
<xs:element name="lodOMultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/> <gml:exterior>
<xs:element name="lod1MultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/> <gml:LinearRing>
<xs:element name="lod2MultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/> <gml:posList>35.98818678732712 138.1234651829792 0 - - -BZ- - -
<xs:element name="lod3MultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/> 35.98818678732712 138.1234651829792 0</gml:posList>

<xs:element name="lod4MultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/>
<xs:element ref="_GenericApplicationPropertyOfLandUse" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>

</gml:LinearRing>
</gml:exterior>
</gml:Polygon>
</gml:surfaceMember>

</xs:complexType> </gml:MultiSu l_’face>
<xs:element name="LandUse" type="LandUseType" substitutionGroup="core;_CityObject"/> </luse:lod1MultiSurface>
<xs:element name="_GenericApplicationPropertyOfLandUse" type="xs:anyType" abstract="true"/> </luse:LandUse>
XMLSchema®$l XMLF7—4 (CityGMLRER) Ol
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® CityGMLIF. UMLYSREIEXMLSchemalcfELWERNS N DT E THEARDERZE 14

EABHIIN BN HIFDIC(FEATR
AP EHID(CZEDL SRBIFEN B DNEND, T—4F
ORESHBABEZ ER

<<FeatureType>>
core::_CityObject

<<FeatureType>>
LandUse

T — X OB | #iE1t
CityGMLD T— A &

lodOMultiSurface

lod1MultiSurface

BN G

class  :gml:CodeType [0..1]
function :gml::CodeType [0..*]
usage :gml:CodeType [0..¥]

lod2MultiSurface

lod3MultiSurface

lod4MultiSurface

0.1

<<Geometry>>
gml::MultiSurface

UMLYSAE

muilT

<xs:complexType name="LandUseType">
<xs:complexContent>
<xs:extension base="core:AbstractCityObjectType">
<xs:sequence>
<xs:element name="class" type="gml:CodeType" minOccurs="0"/>

<xs:element name="function" type="gml:CodeType" minOccurs="0" maxOccurs="unbounded"/
<xs:element name="usage" type="gml:CodeType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="lodOMultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/>
<xs:element name="lod1MultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/>
<xs:element name="lod2MultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/>
<xs:element name="lod3MultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/>
<xs:element name="lod4MultiSurface" type="gml:MultiSurfacePropertyType" minOccurs="0"/>
<xs:element ref="_GenericApplicationPropertyOfLandUse" minOccurs="0"

maxOccurs="unbounded"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:element name="LandUse" type="LandUseType" substitutionGroup="core:_CityObject"/>
<xs:element name="_GenericApplicationPropertyOfLandUse" type="xs:anyType" abstract="true"/>

EHERSN D,

BEZRRABIE(CAEOTEXM L T — 9%/ T 31
5 OHIRIER - Bl (5 —9OYIRIRIEIE

XMLSchema
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<luse:LandUse gml:id="luse_0151198ce">
<luse:class
codeSpace="../../codelists/Common_landUsePlanType.xml">203</Iu
se:class>
<luse:lod1MultiSurface>
<gml:MultiSurface>
<gml:surfaceMember>
<gml:Polygon>
<gml:exterior>
<gml:LinearRing>
<gml:posList>35.98818678732712 138.1234651829792
0 ---B%-.-35.98818678732712 138.1234651829792
0</gml:posList>
</gml:LinearRing>
</gml:exterior>
</gml:Polygon>
</gml:surfaceMember>
</gml:MultiSurface>
</luse:lod1MultiSurface>
</luse:LandUse>

XMLF—4 (CityGMLAZ)
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<EZEY>
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o ESHE (ComplexType) ES

EEREEZIHE. BRIV ERTRAITDREIC, oItV FRRBRTEEHLI1TL 5,

HIREREE 2 J DIEF CRBZHEETE %,

oan

"7 <xs:complexType name="E#DAHNE">
<xs:complexContent>
<xs:.extension base=“gml:AbstractFeatureType”>
<xs:.sequence>
<xs:element name="{F fr” type="xs:string” minimumOccurs=“0"/>
<xs:element name="_EfE%1” type="xs:integer’/>
</xs:sequence>
</xs:.extension>
</xs:complexContent>
-__ <Ixs:complexType>

XMLT—232 D

<EY gml:id="b007”>
C<fERT>E1-1-6</1EFT>
~ <H_E B 0</ b E BER
</E>

<xs:element name="Z%)" type=f§3?'f%o_)I;q;é‘-’::substitutionGroup=“ng:_Feature”/>
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N LB 0.
<xs:element name=“&%" type=“B¥DAZR" substitutionGroup=“gml:_Feature”/> “.
<xs:complexType name="B¥DHNE"> !
<xs:complexContent> . :
<xs:extension base=“gml:AbstractFeatureType”> i
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