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License Agreement

Permission is hereby granted by the Open Geospatial Consortium, (“Licensor"), free of charge and subject
to the terms set forth below, to any person obtaining a copy of this Intellectual Property and any
associated documentation, to deal in the Intellectual Property without restriction (except as set forth
below), including without limitation the rights to implement, use, copy, modify, merge, publish,

distribute, and/or sublicense copies of the Intellectual Property, and to permit persons to whom the
Intellectual Property is furnished to do so, provided that all copyright notices on the intellectual property
are retained intact and that each person to whom the Intellectual Property is furnished agrees to the

terms of this Agreement.

If you modify the Intellectual Property, all copies of the modified Intellectual Property must include, in
addition to the above copyright notice, a notice that the Intellectual Property includes modifications that
have not been approved or adopted by LICENSOR.

THIS LICENSE IS A COPYRIGHT LICENSE ONLY, AND DOES NOT CONVEY ANY RIGHTS UNDER ANY PATENTS
THAT MAY BE IN FORCE ANYWHERE IN THE WORLD.

THE INTELLECTUAL PROPERTY IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, AND NONINFRINGEMENT OF THIRD PARTY RIGHTS. THE COPYRIGHT HOLDER OR
HOLDERS INCLUDED IN THIS NOTICE DO NOT WARRANT THAT THE FUNCTIONS CONTAINED IN THE
INTELLECTUAL PROPERTY WILL MEET YOUR REQUIREMENTS OR THAT THE OPERATION OF THE
INTELLECTUAL PROPERTY WILL BE UNINTERRUPTED OR ERROR FREE. ANY USE OF THE INTELLECTUAL
PROPERTY SHALL BE MADE ENTIRELY AT THE USEROS OWN RISK. IN NO EVENT SHALL THE COPYRIGHT
HOLDER OR ANY CONTRIBUTOR OF INTELLECTUAL PROPERTY RIGHTS TO THE INTELLECTUAL PROPERTY
BE LIABLE FOR ANY CLAIM, OR ANY DIRECT, SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES, OR ANY
DAMAGES WHATSOEVER RESULTING FROM ANY ALLEGED INFRINGEMENT OR ANY LOSS OF USE, DATA OR
PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR UNDER ANY OTHER LEGAL THEORY,
ARISING OUT OF OR IN CONNECTION WITH THE IMPLEMENTATION, USE, COMMERCIALIZATION OR
PERFORMANCE OF THIS INTELLECTUAL PROPERTY.

This license is effective until terminated. You may terminate it at any time by destroying the Intellectual
Property together with all copies in any form. The license will also terminate if you fail to comply with any
term or condition of this Agreement. Except as provided in the following sentence, no such termination of
this license shall require the termination of any third party end-user sublicense to the Intellectual

Property which is in force as of the date of notice of such termination. In addition, should the Intellectual
Property, or the operation of the Intellectual Property, infringe, or in LICENSOROs sole opinion be likely
to infringe, any patent, copyright, trademark or other right of a third party, you agree that LICENSOR, in its
sole discretion, may terminate this license without any compensation or liability to you, your licensees or
any other party. You agree upon termination of any kind to destroy or cause to be destroyed the
Intellectual Property together with all copies in any form, whether held by you or by any third party.

Except as contained in this notice, the name of LICENSOR or of any other holder of a copyright in all or
part of the Intellectual Property shall not be used in advertising or otherwise to promote the sale, use or
other dealings in this Intellectual Property without prior written authorization of LICENSOR or such
copyright holder. LICENSOR is and shall at all times be the sole entity that may authorize you or any third
party to use certification marks, trademarks or other special designations to indicate compliance with any
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LICENSOR standards or specifications. This Agreement is governed by the laws of the Commonwealth of
Massachusetts. The application to this Agreement of the United Nations Convention on Contracts for the
International Sale of Goods is hereby expressly excluded. In the event any provision of this Agreement
shall be deemed unenforceable, void or invalid, such provision shall be modified so as to make it valid
and enforceable, and as so modified the entire Agreement shall remain in full force and effect. No
decision, action or inaction by LICENSOR shall be construed to be a waiver of any rights or remedies
available to it.
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W3C World Wide Web
Consortium

W3DS OGC Web 3D Service

WES OGC Web Feature Service

X3D Open Standards XML-
enabled 3D file format of
the Web 3D Consortium

XML Extensible Markup
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Association between classes

Class #1 Class #2
Role
Association cardinality
Class Only one 1 Class
0.° Class Zero or more n Class
0.1 Class Optional (zero or one)

Aggregation between classes

Aggregate
class
Component Component Component
Class #1 Class #2 Class #n
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One or more

Specific number
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Class inheritance (subtyping of classes)

Superclass

o

Subclass #1

Subclass #2

R 1. UMLSTR&U(ISO TS 19103VFWXY-Z[$>\]+

Subclass fn
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Z"ADEs¢ [x+8)U&,IUY:KLL-e6R)Maz%-U*¢aNOUUbCt RSTU
NO_j:ADE)ON:106.10.13/*"
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E16ZiCityGML:roUfO" 2:MTVOBEL: ADE *Aré"

e7TICVEIé¢ OADE

¥ Ct0Jré:ADE)19H*=0URG/E]N:A/ECtk0)2002/49/EC*VUAréA/£Ct
:1A3

¥ [eN@1D3--:ADE)19I*=A"éCityGMLeu?A/£C1D¥5: TUN
ADE:»0*|é=UAX%-$: CAFM ADBBIeifu§03vV2009*bUAEX%NGv»pabiqi:
PEAVWI: UtilityNet- workADE )BeckerO3v2011*bUA{8)U: HydroADE)SchultedCoors

V2008* v GeoBIM&IFC+ADE )van BerloO3Vv2011*VjFééIFC)eaBSI*oCityGML:BIMKL
Vyélor{--DBIMserver.orgC"%"
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CityGML&»UUr{:0+ouo}~ Dj ZNOIm:%-"&»0O+ DjVCityGMLORE!"C
Apq:# x6:CoqiV_VE{W2F2bDJIbpjb-b!"C«O:» r{*+&100;
0?50;VYPO+49fid&aeha:)U&, (Yaréb!"UUaabX%-$00+CE)CTUS
é3D!"r{e-\"°:NOn-»

CityGMLZNO93Va#$u0AVUU1hé~Q:U0VR»&"&32¢_euob}~0'Rf§
VINIVI"X6:000'R¢_jN?#F2UVAT7S:00UUDE °:éli0}~000'R
:UUM88YifgVCityGMLERENO(UA3D!"Wr:AE&JIb«8EN: x6r{oUU2A:
agVWréJAuoUUQrbUUNCE+6uTU&)U:UU-aVd&-IUUImocoKL2
fi(cf. Kolbe et al. 2009)"

nAYO93V)UJ:h¥P5616:CityGMLO+Y~_>6%-VU¢_TUL)U&, UeJ:Up
q¥éx):26|b CityGMLVE|b: TU=6é--UUr{:°IVyutda"£8y<N"x
ACityGML%-:2.067VCityGMLrosRyE{€UUr{:|b CityGMLr6Z%-:béVvV[NO>
€%-:ififia--~CityGML[NOxcr600WO+tAr6a\

CityGMLxcr60RéCityGMLUUM{:n76f0a9"jjrfiZ-OCityGMLUUI{:éU'=V
ZI80+1Ar6:na iV xcr6Z°N:Vano>éPé:ifi fg"£ nACityGMLxc
roV3OtAre  E{NOVEJE:CityGMLUUr{O+49"xc:1AZ&éx-OCityGMLU
Ur{0axa,YgRE:NAIOAr6 Ef)UeU*xcroVilj:ofoa9xIetA
r6’ZeU:"CityGML%-2.06€-é_'1300+1Ard7ii780:ImpgV}Oim’e
0€CityGMLp):0+&,=

:0)@6.91*V

¥)@6.10.51*V

W2 (@6.10.31*V

I"C«)@6.10.91*V

I"x646)@6.10.111*V

éu)@6.10.121*V

@#sU)@6.10.101*V

#)@06.10.21*V
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1)@0.10.61*Vo
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CityGMLUU{:t0+r60aN6Vda"%i56tAroixcro:nTag MiVvIAroe
_00)UU)U&,:KL¥eqnTaé NOro:462aCityGMLIU8Y)profiles*Méro
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:4é-joRACityGMLN7rU89)base

profile* n7rU89eno /A0 Z°N:Vy \é- OCityGMLUUr{:j="no»0CityGMLr
U89fgZn7rU89:ey|b e&¢oCityGMLrooru89VCityGML:<NUUr{_KNio

RBul:fg"£Z8y:"

dAge:AAVIOCityGMLrO ¢_[rCPAoKL{»E#ON:AANIAN: xro:W.
0get®Njé-ECityGML%-:NOCVghNUU»jré:eyi*;VOPCityGMLUUr{q
06:0+49¢_880+Ar6aE%-:0e67C YPLAr6¢ino»£&:CityGMLr
OWEDBNqiVUEE)DPNACityGMLxcréMiV_ctAr6:aTVCityGMLN7rU89¢
®gNUUAUZVYazNO+6:)UJ:¥P:Wro2f:KLZ5éCityGMLUUr{:(TVYP)

UUUg¢_TUCItyGML: Application Domain Extension 16)@6.10.13*UTUE&U!"x60
Ul @6.10.12/*r-£€r6Cr

é-:roUfO56CityGMLAAUUWI930eUUU2/agV_6321)U&, 0AV!"Wr:
ha:Uraé¢[AoV)UJ:)péétul TU:CityGMLrU89e\AuCityGML %-:N&I|
a"Axcrozlerug9:N<NVY)pééi)E"£:0+1Aroe" £/ YazNO"

£+656x%cro;Vis6 Building b Relief 0 Vegetation réV¢)péeOCityGML
[Building,Relief Vegetation]O&l *4z56n7rU89V ¢, )pUOCityGML [full]OT»

7.1. CityGMLIPAT~

}OCityGMLr6 [AC:XMLrgdR89koVyjoReNOEa°¢°N: XML9%;-00CA
aUr600:pNqiViOrome_'-iCityGMLparoga:;~udrUZVNQO;-00h®
daeE{e¢ OroC iVIEuANOro:Up’,lipré:;-ulpgd ééYifgVhz
ér6UpeCityGML"*80Cj(O#R (0» R

U1.00P:CityGML67p "VP&1E:;-u0%:6uUU890&¢S;: °IViah\eEL
:CityGML;-~00"puVhaCityGMLr6:49_vha;-ui:49¢_nT]éeaNOCityGML
"+80CA;VNO)UJ:¢®fgPBOE{roUp:"*80VaYPro7ayhj)ud:l
aU”rheVYpoOY+¢_G5 #jsOr{ImO:)UJ: -V-"Ph_&UfgdOod
AGML)Urg:)UJ:Aeaha;-00:)UJ:ITU:CityGMLrU89ltu:ha:UpV

C®Nj* & eTUCItyGML:)U&,*A16)@6.10.13I*EVigOaC :0en

CityGML%-:2.067V©OE ¢ OapbN:O+tAréVIE:1Ard’ Z6 patE:"pq
VCityGMLxcr6ZnoAr6:pN8VY T  6RAJOXMLrg89 P'-xcrd: XML
rg8on

[STUUMLEI auéCityGMLr600:DNqir}Or6” [NOET VE-lirg-x)NC:
eEAAT" AAb<:rgpNAAAA<:rg"xACityGMLréVONOrg<import>RNOrg_
vp): XML;-U0ENADNqir*YaVIAr6W2' - CityGMLxcro:rgM4us5¢é30
ro:aclon
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Geography Markup Language

(fram OGC)

extensible Address Language

(from OASIS)

R 8. "0CityGMLAA$%tk$>zec;<3UMLEREEAA $%&AE &/0+Drnéi
UGML 3.1.1$>wxVs/0kY5J30pHIéi_tAiaVvio_yi3secoé

/4: CityGML"#NY53"$%Z0

ro—2

XML;-00%=>

ro—2

XML;-00%=>

XML;=-00%=>
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CityGMLxc

1 1 1 1 1 1
<<l eaf>> <<l eaf>> <<l eaf>> <<l eaf>> <<Leaf>> <<l eaf>>
Appearance - Bridge ‘ Building . CityFurniture |- | CityObjectGroup | Generics

| | i | |
1 I 1 I 1
1 I 1 I 1
‘ i i i ‘

] [ D VL D v
<<Leaf>> ) <<Leaf>> i <<Leaf>> ‘ <<Leaf>> i <<Leaf>> ) <<Leaf>>
LandUse 4: Relief 4: Transportation J: Tunnel 4: Vegetation 4: WaterBody

| i i i |

] I I I ]
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| | <<import>> | |

: : P : :

e e e mmmmmaan J----- 3| <<Application Schema>> |z _____ b e e e memeen bommmmccmm——aaa-

<<import>> CityGML Core <<import>> V[

,,,,,,,,,,,,,,,,,,,,,,,,,, i <<Leaf>>
P ) imoort i .- | TexturedSurface
| = > << >>
A impor impor ' [deprecated]

1 1

<<XSDschema>> <<XSDschema>>

http://www.opengis.net/citygml/2.0

cityGMLBase.xsd

cor

e

CityGML core r66RéCityGMLUUr{:n7
&49"OPEI66NCVAYPNCE_)Dd*E
NeO+CrUZVexcroCoREEOAr

600:506?5V*/un7UUC{N xcr

0'-éGML 3.1.167:XMLrgdR8900ASIS
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~

u
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http://www.opengis.net/citygml/appearance/2.0

appearance.xsd

app
Appearance ré1héxCityGML+©;00aw
r:fOV-+0i8:¢caeiine_ayo!"

xo1i;aUUA Ve xcréCoR:66n

C CityObject_ VaACityGML3

3

Application
Domain Extension__ 16:1ulOa~"i
iV Appearance r6aseUUIE0+Aré”

http://www.opengis.net/citygml/bridge/2.0
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bridge.xsd
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Bridge rodax3:0+0oudiiib3 <
9b¥ A 0?<¥F2:x0j¢£a(LOD 1 -
4)0al ~

W2
http://www.opengis.net/citygml/building/2.0
building.xsd

bldg

Building r6d&e£0;¢£a)LOD 0-4*Cl
W2:0+000UIVW2<9VW2 {007
W2F2A

"G«
http://www.opengis.net/citygml/cityfurniture/2.0
cityFurniture.xsd

frn

CityFurniture roUAT !"C:I"C«x
ON"C«Zh¢+0:v-VYaEeb2é%:+tb
7-bigl  ch3wVe_&28»bIK»b
7TUOW2»1EN

I"xpaé

http://www.opengis.net/citygml/cityobjectgroup/
2.0

cityObjectGroup.xsd

grp

CityObjectGroup r6aCityGML1héNON&d
7¢_0UU&AAOR:%-°nT!"x616E

acVvi obd!"r{:N<N~NOa¢_aU
+6:010N:NCA

éu
http://www.opengis.net/citygml/generics/2.0
generics.xsd

gen
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http://www.opengis.net/citygml/cityobjectgroup/2.0
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XMLrg89
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Generics r61héxCityGMLUUr{:eéu*
AVEUAWro2aCityGMLIBR:0+COée
6:»0ulo+"UZV,e0»0noCityGML
r6©é1h(0:0+CUIEVITUBU?

A~ aél euuiv Generics rén
ACityGML:  Application Domain Extension 16
:19UI1~éxcroCoR:!"x666nC

_CityObject iV Generics roNx|e0+
tAr6ar0un

@#sU
http://www.opengis.net/citygml/landuse/2.0
landUse.xsd

luse

LandUse rél #l+0@#Ux:» "

#
http://www.opengis.net/citygml/relief/2.0
relief.xsd

dem

Relief roe!"r{Cl # ~CityGML56h
a D:# T'Vudha:ilUN/oM ¢
_ZNOT,:*aUNaVYTINVIEVO(AE
V/\

2é
http://www.opengis.net/citygml/transportation/2.0
transportation.xsd

tran

Transportation rdl 1"?:28+0OVYay
GbjybkGU7pr28+0¢_ZEIN@Ué
étolo:AVigr

uy
http://www.opengis.net/citygml/tunnel/2.0
tunnel.xsd
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réau Tunnel r6_x£i¢)LOD 1-4*: gl (i
ybiy<9bily j0?<iyF2:0+0u
GA
ro—2 Hj
XML;=00%=> http://www.opengis.net/citygml/vegetation/2.0
XMLrg89 vegetation.xsd
W.:;=00PO veg
réau Vegetation ro1héO+Cel pjx

6" CityGML:pjr{NAEL:pjx6)Y4RD
*Ouj», )Yl (U»opvUY*~

ro—2 1

XML;=u0%=> http://www.opengis.net/citygml/waterbody/2.0

XXMLrg89 waterbody.xsd

W.:;=u0PO wir

roau WaterBody r6l Aib Ab@mon#:0
+0AVU0l VU©EUEN0T8U»00¥K
LA

ro-2 «$I8[EAU]

XML;-u0%=> http://www.opengis.net/citygml/texturedsurface/
2.0

XMLrg89 texturedSurface.xsd

W.:;=u0PO tex

réau TexturedSurface 18r643D1§1heé;q

unOEVAoVpU*O«$ AWIO:
E&=06Vproju&aEAUVIOqge
:CityGML67Cjgx"Nrolh:;0KLE_

énacCityGML: Appearance réVhNriK

LAV NO2z  hPTU  TexturedSurface
ron

7.2. CityGMLOWCU1profile2

CityGMLrU89Z0+*Ar6uCityGMLxcréot:NOnTaéNOCityGML"*80) TUI
1hUUp():CityGMLrUg9~NUeaVe"+*80CTUCityGMLIU89& ifO:

1. CityGMLOWCUH6 " OOOCityGMLx@Cé<
¢_TUeXMLrg"*;=ud http://www.w3.0rg/2001/XMLSchema-instance  )é&duPO Xsi
POa*CoR: schemalocation IVoCityGMLrU89sHE"*80" xsi:schemalocation
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1héNi6 "*80CHR:;-~00:XMLrgdR:fO:'ZNO[uaNt:ANNo%
=>)URIs*iIV»CINXE{NO;-u0Vc8u p;~ui:XMLrgoR: Véoz
NO.xsd89” 8&YifgV2OCityGMLI4:;-~00)eCityGML"*80CHR YO
xsi:schemalocation #i1h}Or62a:XMLrgoR: *19GCU5:1&6*89 ¢
6.KNifoN

2. CityGMLOWCUH®S UUUHXML~P6"CUaU
CityGMLruU89g¢_[iaC:XMLrg89ko"YOrg89)péé'-p):XMLrgoRe

aé(0:CityGMLré"aiV)TUXMLrg;-u0ColRs: import Up http://www.w3.org/
2001/XMLSchema )é&ouPO XS pga* xA xs:import UpVgtu'-:CityGMLYo:

=00 v;—00:XMLrgoR: j*4é°CityGMLrU89)UE"*80VgTU Xsi
:schemalocation (i1°rU89:rgs6E"*80"CityGMLrU89:XMLrg89hRE{

»i?5” rU89rg: targetNamespace )pu'-:CityGMLr6:;=udha”iru8

9pga:;-u0)p[*80:AAit6Vyafg qTU:°¢c°NURI: gi5°rU8
9:XMLrg89fgxd80CityGML"*80:16% ¢U)UemaNjeXY*A

&IfO[_'CityGML:n7rU89:XMLrgoR: *eéaurAn7rug89zI&éCityGMLr
6:ybVp):XMLrgoRe"-}OCityGMLré é&YifgVCityGMLUUr{:16a9"¢_
&88Un7ruU89:"+8004a2fi"n7ruU89:rgdR_CityGMLrgENA1hVE XY=
http://schemas.opengis.net/citygml/profiles/base/2.0/CityGML.xsd n
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<xs:schema xmins =" http://www.opengis.net/citygml/profiles/base/2.0 !
xmins:xs =" http://www.w3.0rg/2001/XMLSchema !

targetNamespace =" http://www.opengis.net/citygml/profiles/base/2.0 "
elementFormDefault =" qualified "

attributeFormDefault ="unqualified " version ="2.0.0 ">

<xs:import namespace =" http://www.opengis.net/citygml/appearance/2.0 "
schemalocation =" http://schemas.opengis.net/citygml/appearance/2.0/appearan

cexsd "/>

<xs:import namespace =" http://www.opengis.net/citygml/bridge/2.0 "
schemalocation =" http://schemas.opengis.net/citygml/bridge/2.0/bridge.xsd "/
>

<xs:import namespace =" http://www.opengis.net/citygml/building/2.0 "
schemalocation =" http://[schemas.opengis.net/citygml/building/2.0/building.x

sd" />

<xs:import namespace =" http://www.opengis.net/citygml/cityfurniture/2.0 !
schemalocation =" http://schemas.opengis.net/citygml/cityfurniture/2.0/cityF

urniture.xsd ">

<xs:import namespace =" http://www.opengis.net/citygml/cityobjectgroup/2.0 )
schemalocation =" http://schemas.opengis.net/citygml/cityobjectgroup/2.0/cit
yObjectGroup.xsd " />

<xs:import namespace =" http://www.opengis.net/citygml/generics/2.0 "

schemalocation =" http://[schemas.opengis.net/citygml/generics/2.0/generics.x

sd" />

<xs:import namespace =" http://www.opengis.net/citygml/landuse/2.0 "
schemalocation =" http://schemas.opengis.net/citygml/landuse/2.0/landUse.xsd

" s

<xs:import namespace =" http://www.opengis.net/citygml/relief/2.0 "
schemalocation =" http://schemas.opengis.net/citygml/relief/2.0/relief.xsd "/
>

<xs:import namespace =" http://www.opengis.net/citygml/transportation/2.0 "
schemalocation =" http://schemas.opengis.net/citygml/transportation/2.0/tran

sportation.xsd ">

<xs:import namespace =" http://www.opengis.net/citygml/tunnel/2.0 "
schemalocation =" http://schemas.opengis.net/citygml/tunnel/2.0/tunnel.xsd "/
>

<xs:import namespace =" http://www.opengis.net/citygml/vegetation/2.0 "
schemalocation =" http://schemas.opengis.net/citygml/vegetation/2.0/vegetati

on.xsd "/>

<xs:import namespace =" http://www.opengis.net/citygml/waterbody/2.0 !
schemalocation =" http://schemas.opengis.net/citygml/waterbody/2.0/waterBody

xsd " />

<xs:import namespace =" http://www.opengis.net/citygml/texturedsurface/2.0 :
schemalocation =" http://schemas.opengis.net/citygml/texturedsurface/2.0/tex
turedSurface.xsd ">

</xs:schema>

'§:CityGMLUUbv2aué¥.0)Un7rUs9rg CityGML.xsd ECityGML"*80"pUUbE
{c OW2x50NO!"x64€éV[CityGMLORN7rU89 CityGML.xsd ZTUQUp:
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xsi:schemalocation (léU:AiVIECityGMLrG ["*80TUVh¥PON:&UCityGML r
0:XMLrg8o"
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<core:CityModel xmins =" http://www.opengis.net/citygml/profiles/base/2.0
xmins:core =" http://www.opengis.net/citygml/2.0 !

xmins:bldg =" http://www.opengis.net/citygml/building/2.0

xmins:grp =" http://www.opengis.net/citygml/cityobjectgroup/2.0

xmins:gml =" http://www.opengis.net/gml

xmins:xAL =" urn:oasis:names:tc:cig:xsdschema:xAL:2.0

xmins:xlink =" http://www.w3.0rg/1999/xlink

xmins:xsi =" http://www.w3.0rg/2001/XMLSchema-instance

xsi:schemalocation =" http://www.opengis.net/citygml/profiles/base/2.0
http://schemas.opengis.net/citygml/profiles/base/2.0/CityGML.xsd ">

<core:cityObjectMember>

<bldg:Building gmkid ="Buildo815 ">

<core:externalReference>

<core:informationSystem> http://www.adv-online.de </core:informationSystem>
<core:externalObject>

<core:uri> urn:adv:oid:DEHE123400007001 </core:uri>
</core:externalObject>

</core:externalReference>

<bldg:function

codeSpace =" http://www.sig3d.org/codelists/standard/building/2.0/_AbstractB
uilding_function.xml " >1000 </bldg:function>
<bldg:yearOfConstruction> 1985 </bldg:yearOfConstruction>
<bldg:roofType

codeSpace =" http://www.sig3d.org/codelists/standard//building/2.0/_Abstract
Building_roofType.xml " >1030 </bldg:roofType>

<bldg:measuredHeight uonm=" #m' >8.0 </bldg:measuredHeight>
<bldg:storeysAboveGround> 2</bldg:storeysAboveGround>

<bldg:storeyHeightsAboveGround uom=" #m' >2.5
</bldg:storeyHeightsAboveGround>
<bldg:lod2Solid> ... </bldg:lod2Solid>

</bldg:Building>

</core:cityObjectMember>

<core:cityObjectMember>

<bldg:Building gmlid ="Buildo817 ">

E

</bldg:Building>

</core:cityObjectMember>

<core:cityObjectMember>

<grp:CityObjectGroup gmlid ="Complex113 " >
<gml:name> Hotel complex 'Scenic View' </gml:name>
<grp:function> building group </grp:function>
<grp:groupMember  role ="main building " xlink:href =" #Buildo817 " />
<grp:groupMember  xlink:href =" #Buildo815 " />
</grp:CityObjectGroup>

</core:cityObjectMember>

</core:CityModel>

OGC China



OGC 12-019
8. £o~/AE

CityGMLPp: 00T jUGML3U0r{C:x8el pr{nA%-1SO 19107000rg0)

Herring 2001*vVaU  $:y1T"OT"3Du0-)B-RepVct.Foley et al.1995* CityGML"Hj,T
UGML3 toE:NO|bVERGML3:rU89)profile* p|be&i9oi10CISM;VGML3:
.gyli-eey;iofGaétAvpsafdangl «épa E:Pp:to-VAqoéy#i

"00).8.2/*"

8.1. 1-UY~&E

GML3:tor{[iUA\WVIU¢_&aé\"é-b étoUlé-"xAJOVIV éNOUoEU

=wVx6ZNO Point VNONVx&ZNI _CurveVNOAVx6ZNO _Surface , NOAVx6ZN
O _Solid)i9o*}Ouol “84C:6%@AIRNO"- [OWS2\VE[AE2\"
eCityGMLCVNIAEjoRANIAEVIT, TUGMLS: LineString C*CityGMLC:1§[ Polygons

T VjoreNOAaguoV-yiole?<Vv ¥P ANOAS”

<<Geometry>>
gml::_Geometry

7

<<Geometry>>
gml::_GeometricPrimitive
N
| interior 0" ‘
<<Geometry>> <<Geometry>> <<Geometry>> <<Geometry>>
gmi::_Solid - T gmi::_Surface gml::_Curve gml::Point
solidMember, exterior 1.7 +position : gml::DirectPosition [1]
e surfaceMember 17+ .2 baseSurface curveMembeT
) 0.1 [ 0.1 | éP |
<<Geometry>> <<Geometry>> <<Geometry>> <<Geometry>>
gml::CompositeSolid gml::Solid gml::CompositeCurve gml::LineString
| ‘ ‘ | 1 +positi gmk:DirectPosition [2..*]
<<Geometry>> <<Geometry>> <<Geometry>> <<Geomefry>>
gml::CompositeSurface gml::Surface gml::Polygon gml::Ori bleSurface
% ] — +orientation : gml::SignType [0..1]
| 1--'$ paiches exterior !
<<Geometry>> <<Geometry>> <<Geometry>>
gml::TriangulatedSurface 1 gml::_SurfacePatch interi gmi::_Ring
g interior =+
trianglePatches
=
lﬁ exterior 1
<<Geometry>> . .
gml::TIN <<Geometry>> <<Geometry>> exterior L’P
+stopLines : gml::LineStringSegment [0..7] gml::Triangle gml::Rectangle
+breakLines : gml::LineStringSegment [0..*] <<Geomelry>>
+maxLength : gml:LengthType [1] “| gml::LinearRing
+controlPoint : gml:-posList [1] +position : gml::DirectPosition [4..*]

R 9. CityGML?@$D3UMLR&GML33,6NZU+REN+&é

aé:00 E¢_ZIiU:1é-b év)ai11* xANOIé-Va900:ulgihc=6V

i1t®Zhp2:bix:bee+:UhAze:"GML34}OV!= MultiPoint b MultiCurve

b MultiSurface 6 MultiSolid V1h+a1€)6i10*iléhaV é-«&}~F2=»a9ghp2
VhRIXVAEda»ylae+UcA<Nylr é-ZGML31h:+& évV,®E{paV!:U

pri:UpggZhp2:VUyie}~jAzer éve_zZNO CompositeSolid b CompositeSurface
U CompositeCurve N)@619*"
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* <<Geometry==>

imi::_Geome
geometryMember s i
<<Geometry>> * 1.* <<Geometry=> <<Geometry=>>
gml::GeometricComplex I f gml::_GeometricPrimitive gml::_AbstractGeometricAggregate
elemen

<<Geometry>> <<Geometry>> <<Geometry=> <<Geometry>> <<Geometry>>
gml::MultiGeometry gml::MultiSolid gml::MultiSurface gml::MultiCurve gml::MultiPoint
solidiMember surfaceMember curveMember pointMember

<<Geometry>> <<Geometry=> <<Geometry==> <<Geometry>>

gmi::_Solid gmi:;_Surface gmi:;_Curve gml::Point

R 10. CityGML?@$D3UMLR!2é6Nuéd

OrientableSurface&wa8+ Z«8u"V-¢_»NPgey Y CUA«$ko (8 +6yVU
eyi"-»NAS:;<0?<"WxTVAE0§eGMLCENOz$f"Vpf [6RV:{:u6"
iTV¥aza6GMLUo-:f'fguéVe, ¥TU OrientableSurface

TriangulatedSurfaces&°+8+ ZNi+8:8V;ZUel# :hT¢A™NA
O TriangulatedSurfaces Z[;g Triangles a\/EV|C TINéeNa|oV_figfgl A" |NVORA
T 10VAC_TU%-A|NfO)DelaunayA |[N*WA ™ |NATVHEO~UESRE

# "H+ON
MultiSurface GeometricComplex CompositeSurface

R 11. +é?@R-

GML3 ™ ér{"£éx)VI:JOEUC{:d lérg"ilérgdacR®elé)a9£aF2
*x1/\\W2Uiol ) CompositeSolid *¢_[B$uol ) CompositeSolid *63nuol
) Solid *a\VgB$tol ON:N&a$%uol ) Solid *6B$0- o ) Solid *»

CityGML1hé}~:;gWrV*v,ePpU»0uo-00cAto-x6”ud:N<Ns[uo-x6
T'NaVvy[puo-x66RU=6:16PpUg ™ °:ti0-eUVAqU éAAVh6E<90:
:g}~qi*n7jeAi%& TOV:, OPpellt_[pa:uo-joRMYaVYazGC8Z2
EPpUZujPpV¢ 6RGC:8l0l PA/E[28x60pjx6EUMN»aViol ¢_ePp
0»0U0EUO0CANRW2E:0iU¢_jeU¢n=e&6RW200i :"-UoEU0é
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Pp”.AV¢ Ouoxot®eyljeUpa:tol ¥ VRNOW20NOpE:3n¢_ U 0"
&l VCh:ae+»¢_j¢o,O"-eUVU,®I"'Ne”Ai12¢ a5VY¥PUN2A:T§N
eoVylil ¢o6:18"pqVT}~Eae;gVydaq+NOaéxs:N<NvgheNA:lése
+UpCi'&”" Ppdéae+VUv-:Opyhzaéu aNud:El "UZVeCityGMLCT

U}~zc¢a:n
4é"£}~F2VCityGMLTUéEGML1h: XLinksXML6&fA[ha:tobéUha:O+PpcA:}
Oloxd JNEENO°N:%=>Vp%=>¢ [TU href il:GMLUoléUACityGMLh<U

?i:GML3}~EVcilhé! ol :E1}~x6Yi}~F2s0 °uj*OUUb)¢

®EIU68}~*)p[pa:UUr{66 &£ Vi{|[N?I"XLink}~2EN?VU9ii;g:GML3
}~r{NuOu”pqVXLink}~:NO{VZ}~Aze:x600:'5, ®E"¥:A) AIEE»49
*VgheGML:?i}~"u)E-*&"%Aa"CityGML:}~1"*&12G.4Ci5:UUbCU

5/\
Recursive aggregation with arbitrary depth Solid ?Wegate
Wall face will be partitioned into 2 faces Solid 1 Solid 2
Solid 1
Solid 2
- explicit topological connection
but goes beyond B-Rep
R 12. CityGMLdOAN?@R-30iité&R:IGG Uni Bonn+
'§v2:CityGML *896RENO gml:Polygon VE{NO  gml:id wallSurface4711 VYZW2:0oli

I lod2Solid :N<N~i.NOW2pE:RNOW?2e»uol CeUéYOCAEY ~
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<bldg:Building>

<bldg:lod2Solid>

<gml:surfaceMember>

<gml:Polygon  gmlid ="wallSurface4711 ">
<gml:exterior>

<gml:LinearRing>

<gml:pos srsDimension ="3">32.031.025 </gml:pos>

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

</bldg:lod2Solid>
</bldg:Building>

<bldg:Building>

<bldg:lod2Solid>

<gml:surfaceMember>

<gml:OrientableSurface orientation ="-">
<gml:baseSurface xlink:href =" #wallSurface4711 " />
</gml:OrientableSurface>

</gml:surfaceMember>

</bldg:lod2Solid>
</bldg:Building>

8.2. £ap3N

OYS$#SKLOGEAV!"r{/EViL:00@AZAq!P:VgZehaulUUbb\ENOAV
I"r{C:q)"CityGMLUEEGML3Y$6%@AIif)CRS*:00|®VCRSZGML 3.1.1CT"0d
@A:0UfgNACityGMLZNO 6 :3D%-V0oUpii3D CRSpgén,éEU%&CityGMLd&

éuUaVvuoUp)*v:VeCityGML: 3y r6CoR: FWBpW  : 'y!  fgZaV:6%'V@A/
¢9.4*n
&oVNOUol ¢_é8A66GMLZC GML:_Geometry UEJ-iil srsNamek"»CRSORMY ¢®

ZxFN&a¥4Ra0a44abL)EPSG*1h:m-CRS6R:6UVge®ZK"e€aNOCityGML"*
80C7#6R:CRS:KCMOGC8006R%=>URNeOGC;-u0O)cf. Whiteside 2009;0GC Doc.
N0.07-092r3*4CRS@AN-:URN+,1hAlfi*»CViloé¥08UNOMI&mM:3D CRS6R
Y43D#SCRS*V_VFéésiU¢1 jMI&m:CRS6R)*2VAUCRSUAGS@AVXACRS
UAD!@A* éCRS"12GCU5éeCityGML"*80CT ™ éCRS:™*A

GML3A560JCRS:6RVYPCRSZec<ALCTU: MYV Y t®ZNOc<:AVATad%i
V#+186_&#Vii68é#+A0xPpuo:UU)@O6GML 3.1.1Ti80:.12.1.4.4/*¢<
6JCRS@0)UAAEC/FM&, Viie°CADUUUBIMIH{b\EAV!"r{CAES6eU"19 G.9
1héNO*Vo'ée CityGML "*80C6R6J CRS _vePpuoCTUc<6%'"d
JCRS:6R¥PNOCVV|°7#0%i:SVu#+ig;:NOVaiAeV_aA7#6ICRS:6
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%enn
OUGML 3.1.1v¥zNOuoUpjeens srsName (ilV"#CRS)jk6aY OuoUplY: ]
'8:N<NV*¥NOtobé aéfa26PpoPpbé sV gml:Envelope )U gml:Box *j
. srsNameiil:'VgdZ+©: gml:boundedBy (il:'V)jPpUbé\J:l&liiCléasel

:uoUpIUEV4sj7#ie: srsName /y"iiV¥zNOUo- TUEl»éPp
. gml:boundedBy (ilpa:CRSVd©éfPel srsName (ii"CRS:UEN&JEE2 B!:®@e
VUZYazjT#: srsNameléiV"#c:CRSNjj:lé|iDeUE)@6GML 3.1.1Ti80:8.3
/*/\

NO2Z  no CityGML "*80"PutkdleE{:0o0Up: CRS"Y4z"*80P&;<il.Af
2iU°0»000UUb-éVYNVEA!PAeaNUUb?]éTUNhA:CRSZE®:Vya>

éGML 3.1.1:PéVqe CityModel +©béjus:ENCRSEU)@6.10.1/*20é@9ifixUUb
'Y$"3ACityGML 2.0VYOW.ZsTIl:Viioe1aNaIC Y ué:OPSizaéh6

UCityGML 1.0:"¢651"

8.3. aPT1-4A/EInACXECE

figlio:8fZxGML3uor{:e0™V4VjUACityGML:W2b3 biyopjr{V_v!
"C«0eUxoMiguor{¢_ )UACityGMLhaO+&,:PpV_&eé+6:i¢£ar{)LOD
*2xPpOavol MiVIOArée_6RudlIVa»O+Clhiiguol AMiguol
:6fZ&CityGMLxcroCoR:)@6.10.1/4 iguoZ CityGMLUar{:N<NViieY
10al0"UMLIY4i137p):XMLrgoRe19A.1C1h”

figloZNOuox6V» E,AaS{lio-1iNaV*YiNiRU»oujxoVNO2eEU2é

%+ YOS{uo-x6jEal” TUUBUVCXp):PpSEEAV!"H{C:11"}No5£

[NOUS{ Evo-:=a)ec<:&1a0%iC*bNOUS{:}OAV6%pi:0AGHO
NOI'x6eEI6%@AIC:nV:EbVel ~YO@AVgoREnco%li:CRSMaé!
6figuo:px6%VESVO6%fgTEGHIOFZCMIAGHYAY4ES{:FEébYaJog<a+"
iZNO4Xx4GHVUin6%-)x,y,z,1*ViS{6%pi*YuV-TZaUg¢_UORAGHEWr"

<<Object>> referencePoint <<Geometry>>
ImplicitGeometry " gml::Point
+mimeType : gml::CodeType 1
+transformationMatrix : TransformationMatrix4x4Type
+libraryObject : xs::anyURI

<<PrimitiveType>>
TransformationMatrix4x4Type
+gmil::doubleList[16]

0

<<Geometry>>

1
> gml::_Geometry

relativeGMLGeometry
R 13. =>?@3 UML RéuvBA"09$Do6#y;3 XML mnopéUQuv36#nEd
$CityGML"#$%dwx3é

&CityGMLCTUfg0-6f¢_1«(i0ydry4=[AAIRD: E¢_jed—°"paViivez
PxauRDC:INiR:ejuo EO&;gWrVyoNGEMfguol :8fC_AOR1I

-& UAI %&R : RO of)FoleyO3v1995*/

implicit geometry VZk«& ° E:tlox6¢_2E#UNONVONOORel VAgeEI6%
i-+N+6 jAIxo EA

ImplicitGeometry : E¢_Uréag:;<89el V*2VRML89bDXF89U3D Studio MAXS
9xfiguio:eéU¢_eek"7#0iJ89:URIekoVMEE_k"NO(O:N@--"R;V
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E¢_[GML300x86RNYué:pYZVit eCityGMLUUbCOAGETU2/"&0%
&'Vio EZe7#0%iCoR:VSV Ax6:11?0167Y4z EZ[URIEU:Viifgk
6l x6:MIMEC{)*¥2VVRMLI{: "model/vrml "UX3Dr{: "model/x3d-+xml"*"

UTUpxEI6%I v-:;,gWrp ' VAVv-t0-:Aigl  «&NP!67g¢BudVii

if¢_TiUY$oE: ;A A3DI 156;1:6fViic_ToceU:0/;VIA

X¥2ANC:x0VilaATUhA E67:x6V*Y4hao¢:x6)0165:*[*A

XML¢FER

CityGML corerd:XML;-006Rém{tol :6fV[ANN0%=>)URI*
http://www.opengis.net/citygml|/2.0 %="eéxcro:XML SchemadRCVYOURIgjUe%=z$

s=00n

ImplicitGeometryType, ImplicitRepresentationPropertyType

<xs:complexType name="ImplicitGeometryType ">
<xs:complexContent>
<xs:extension base =" gml:AbstractGMLType ">

<xs:sequence>

<xs:element  name="mimeType" type ="gml:CodeType minOccurs ="0"/>
<xs:element  name="transformationMatrix " type ="TransformationMatrix4x4Type
minOccurs ="0"/>

<xs:element  name="libraryObject
<xs:element = name="relativeGMLGeometry
minOccurs ="0"/>

<xs:element  name="referencePoint
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>

type ="xs:anyURI minOccurs ="0"/>
" type ="gml:GeometryPropertyType

type ="gml:PointPropertyType ">

<l--

oo >

<xs:element name="ImplicitGeometry " type ="ImplicitGeometryType !
substitutionGroup ="gml:._GML" />

=l

oo >

<xs:complexType name=" ImplicitRepresentationProperty Type ">
<xs:sequence minOccurs ="0">

<xs:element ref ="ImplicitGeometry ">

</xs:sequence>

<xs:attributeGroup ref =" gml:AssociationAttributeGroup ">

</xs:complexType>
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8.3.1. 443a

ImplicitGeometry : mimeType iljk6a gml:CodeType AYOul:'¢_eNOIiIC)5en
gAYNIi,l:w.619C.6"

8.3.2. CityGMLaaa @

'§:1"Gx8) @6.10.9/ZNOfiglio:*|Vi[LOD2G:tiox6 0l

<frn:CityFurniture>

<I-- class OtrafficO; as specified in the code list proposed by the SIG 3D
(cf. annex C.4) -->

<frn:class codeSpace =

" http://www.sig3d.org/codelists/standard/cityfurniture/2.0/CityFurniture_c
lass.xml " >1000 </frn:class>

<I-- function Otraffic lightO; as specified in the code list proposed by

the SIG 3D (cf. annex C.4) -->

<frn:function codeSpace =
" http://www.sig3d.org/codelists/standard/cityfurniture/2.0/CityFurniture_f
unction.xml " >1080 </frn:function>

<frn:lod2ImplicitRepresentation>

<core:lmplicitGeometry>

<core:mimeType> model/vrml </core:mimeType>

<core:libraryObject>
http://www.some-3d-library.com/3D/furnitures/TrafficLight434.wrl
</core:libraryObject>

<core:referencePoint>

<gml:Point srsName ="
urn:ogc:def:crs,crs:EPSG:6.12:31467,crs:EPSG:6.12:5783 ">
<gml:pos srsDimension ="3">5793898.77 3603845.54 44.8 </gml:pos>
</gml:Point>

</core:referencePoint>

</core:ImplicitGeometry>

</frn:lod2ImplicitRepresentation>

</frn:CityFurniture>

2éKBE:u0 E)0U19C.4C15:1,IVO & "1000"b|®4 "1080 ":!"C«*[N
OVRML896RVp8I[NOURLKONY ONGC:x6Z&T#6%ICHR:VesaT@AV:6%
%eéna"H "

'§ZNOCityGML89:Y~V1héNOg™ °:figuo:*|*
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<frn:CityFurniture>

<I-- class OtrafficO; as specified in the code list proposed by the SIG 3D

(cf. annex C.4) -->
<frn:class> 1000 </frn:class>

<I-- function Otraffic lightO; as specified in the code list proposed by

the SIG 3D (cf. annex C.4) -->

<frn:function> 1080 </frn:function>
<frn:lod2ImplicitRepresentation>
<core:lmplicitGeometry>

<core:mimeType> model/vrml </core:mimeType>
<core:transformationMatrix>

0.866025 -0.50 0.7

0.50.866025 0 0.8

0010

0001

</core:transformationMatrix>

<core:libraryObject>
http://www.some-3d-library.com/3D/furnitures/TrafficLight434.wrl
</core:libraryObject>

<core:referencePoint>

<gml:Point srsName ="

urn:ogc:def:crs,crs:EPSG:6.12:31467,crs:EPSG:6.12:5783 ">
<gml:pos srsDimension ="3">5793898.77 3603845.54 44.8 </gml:pos>
</gml:Point>
</core:referencePoint>
</core:ImplicitGeometry>
</frn:lod2ImplicitRepresentation>
</frn:CityFurniture>
+ NO*|;VitkoéNOOAGHA ZNOieGHV_afgda:iuV-iiC:PxOIol
"GH:.Na"GHFéé8u:8+)0.7,0.8,0*N7#@Ai:SVhZv-:CcVdzuF&30!
) c0s(30)=0.8660250 sin(30)=0.5*"aT2eKBEUyGh6NaVYOFezfP:A2eKBE:"
H jOfvs'=
1. °VRML89C:}OV)in6%*_0AGH"
2. x}NOFzVVIj@AV(5793898.77,3603845.54,44.8,1) T VR5!"C«:"HUo EN
8.3.3.1.0\&
®T\a

1. éTUfguodfx+NPpOatol VpPp:p)O+C)oRNOAgI :tdi

I ImplicitRepresentationPropertyType  AiiVxAlECityGMLIAr6V,®°C

{ ImplicitRepresentationPropertyType UA1hfiguo:uduir

2. Yazfiguio: EZ[URIfiguo-: libraryObject Gl)C{=
ojl"x6:MIMEC{*

60

xs:anyURI*éU:Vgfgk
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ImplicitRepresentationProperty Type
ofxAJiguoUpOa XLink éure ¢Ni%s&'V

Cc{¢_E{NO?&:figtioUpVUITU GML 3.1.1 : XLink
ImplicitRepresentationProperty Type

yal: xlink:href il,®k"AJfigloUp)»CiJiigtoUp ARN8oUANS0:»0#

frrfgLhE(:UpUBUVU®AE LA
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9. AA~A

+€00010;VCityGML :+ofié;aNPpis:¢aeul™;ayhc=AeéUUVqac
T j2a0+:nTCDVY4i;AAbCt¥ae, U#ieA:F2) "}OLODE_aNO+6:0+6
RNOEL16"NO;0[}O1800x6:UUA\-T8UUANOIgUI0ox6¢_EEOQO=:
18UUMauVIgUUge_[EOTSUoxocA)VayGh *AAgVisuU'se_e-Ol
§jZ0o:vVge_ 182:1, j+0qaUA CityGML :;0r{Z&Ar6

@0. 7 *";0r{UMLIY4I14I"'VXML rg6R619A.2"

CoR:)

<<Faature>>
gml:._Feature
JiAN

<<Fealure=>>
gml:._FeatureCollection

T

<<Fealure>> <<Fealure>>
core::CityModel core::_CityObject =<Enumeration>>
TextureTypeType
e : (A +specific
N <<Fealure>> | Hypical
appearanceMember Appearance appearance +unknown

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

<<Enumeration=>

1f K WrapModeType
! +none
<<Feature>> AT
SurfaceData surfaceDalaMember _'m::;r
+HsFront @ xs:boolean [0..1] = true +clamp
+hordar

T

62

<= Primitive Type=>

<<Feature>:>
X3DMaterial

<<Feature>>
_Texture

Color

+goredoubleBetweenland 1 [3]

+ambientintensity . coredoubleBetweenland1 [0..1]
+diffuseColor : Color [0..1]

+emissiveCaolor : Color [0..1]

+specularColor : Color [0..1]

+shininess : core:idoubleBetweenOand1 [0..1]
+transparency : core::doubleBetweenOand1 [0..1]
+HsSmooth : xs:boolean [0..1]

+targel : xsanyURI[0..Y]

HmagelRI @ xs anyURI[1]
+mimeType : gml::Code Type [0..1]

Hexlure Type : Texture Type Type [0..1]
+wrapMode : WrapMode Type [0..1]
+borderColor : ColorPlusOpacity [0..1]

<< Primitive Type>>
ColorPlus Opacity
+coresdoubleBetweenOand 1 [3..4]

T

target |

<<Fegaturg>>
ParameterizedTexture

=<0Object=>
| TextureAssociation

+uri : xsanylURI [1]

<<Qhject>>
_TextureParameterization

1[5

<<Fgatura>>
GeoreferencedTexture

+preferWorldFile : xs:boolean [0..1] = frue
+orientalion : core::TransformalionMalrix2x2 Type [0..1]

Hargel : xs:anyURI[D..7]
<<Geomelry=>

? referancePoint
- gmi::Point

0.1

<<0Object=>
TexCoordGen

<=0bject=>
TexCoordList

+world ToTexture : core:TransformationMairix3xd Type [1]

+ring : xs:;:anylRI [1..7]

+HextureCoordinates : gml:doubleList [1.."]

R 14. CityGML33y$D3UMLRéuvB /09$D6#y;13 XML mnopVUQuv36
#nEO$ CityGML 3y$%dwx3é
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eCityGML:;0r{CVO+,UNO%=>&] ~NO!"r{:;:0xANOus:0+eavz[N
48UYO0+:;0x0e6R:MIVuAANO+:;ixva\éNOeeanriic jE{
eCityGMLUUb:ha i*;VNOCityGMLUUb¢®E{EO O+ NO;0x6ibéli+60+

pq:18UUVE_ZEOPpVgE ZnoLODC:-O!"r{Ag§UU[C _SurfaceData v»|
C:x6el V}Oxo edeéiglioxs:-O» AMgUUOGISLox600:qi[ URID) (
a)AqrS *=gel"'VANO _SurfaceData x6ENOC{a gml: AbstractSurfaceType UC{ gml:

MultiSurface

Eo:18uljwra-"V_1§ jaU:18iljwra«$/}018uox6¢_e}00+0
y8a/EieNO- 0NO«$ YdaaL£1hNO6s:6_'oNO ™ :1guitu*NO)U
J:YY%é»n-)Y4NOU ¢ *a@é(:UIT A« ]é086RVIAYZ5éCityGML:
",zNOI8U0x6PaiEQ«$U-"VIO«$U-""¥PNOEL O+ 0+:]éU»U
Oeé CityGML COesRV)UJ:4auo"

XMLCfED

CityGML;0ro:XML;=u0[ANN0%=>)URI* http://www.opengis.net/citygml/appearance/
2.006R" 3y ro:XML rgoRCVYOURIgjU&%=z$:;~u0"

9.1. AAA\eN-EY4icHiN

Q-18UUoI800E4A,:qiVUISUUZEYNi@PpC:V_hiSU:GMLUor{"§

UUhZ249%1800x6:u1VqZ}O18UUx6h6NAURIVKH9%8U0X0: gml:ids)
C{& gml: AbstractSurfaceType U gml: MultiSurface **é& éUbé9%I§:%& VisUUxoj
NEGIEE{:18"»09%C{¥4Ppb"-U gml: AbstractSurfacePatchType )EI  gml: Triangle *

Zcy:VQ-XMLrg'(h® gl  xURI9%C{:%4i *xAISUU'EI§A¢:1,0A|®
VW@A24:18UUC{Io"

8y:9%C{=064a gml: AbstractSurfaceType 0 gml: MultiSurface VhEINAGMLuor{6eCityGML

CTU:  gml: AbstractSurfacePatchType ~NUeéaVGML:1§ZU gml: AbstractSurfaceType :|Cél
“AYu:1§PezZAE:ANO gml: MultiSurface h¥P}~YOP&Viijhz gml:
AbstractSurfaceType )@68.1*AQR:6"El:1888h®hzZAE:VCityGMLd& gml:
MultiSurface éha:#fi'NOPp:yIVAAAEIS:éiraéC_A gml: CompositeSurface &
Y$YPIgVigUUxjdéd=aE gml: MultiSurface x6MTVNO gml: AbstractGMLType )iE

I gml: Triangle 0 gml: Rectangle *h®ziNO gmlid Vgh®jeu»

101800%6:}00+AE¢_&NO&y: §--bNO&y:£8--bNO&y: §«$oN
Oey:£8«$"v,zEOISUUx6NEENOI8U0x6)VNA@N O A®e:186

RgaMEOGeNEZE866e6u:V*YVNO gml:Polygon :"§-"Z&&066»€é

i gml:CompositeSurface :'§-"qu?"E|aeeNE-NOIgu0x0: gml:id eNOO+CGVhd
ajEnéUVyeéee¥!isUUx6Cca@NOesu"£DN: Y+ iiv¥PI eNOO+C

OaEnaeNEN

}O _CityObject Pp”¢_fil§UUATVISUUOIeCityGMLUUb:Pp£aC/pgVig
UUTUURI=2E»9%8"Q-YO=2e16d&ePpLaF2C=eERNOPpPISVW.VEoe
<I:S¢M8UUITG) T=ze:18, UAE{:!"x6Ppv»|x6"0°¢l: 018U
U)pul"r{NATINC66 S¢itc_thAWFSC8A:CityObjectsE{p):;aKL"
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6 S¢d&'s:AOElépq: _SurfaceData x6VeNOUo: _CityObject CéUI8u0x0)
C{a gml: AbstractSurfaceType U gml: MultiSurface *

*+11,-PQy;3 _SurfaceData 043.0V/ECO&d$0a/w3 _CityObject d"w/8?@
04a&JDi gml: AbstractSurfaceType 0 gml: MultiSurface +é

* function findSurfaceData &

__in__ = gmlSurface , cityObject +

__out__ = frontMaterial , frontTexture , backMaterial , backTexture
1: frontMaterial = empty

2. frontTexture = empty

3: backMaterial = empty

4. backTexture := empty

5: flip := false

6:

7: while (gmlSurface ) { // traverse the geometry hierarchy from inner to
outer

8: cObj := cityObject /[ start from the innermost cityobject

9:

10: while (cObj) { //traverse the cityobject hierarchy for the current
geometry object

11: // search all surfaceData objects in all appearance containers

12: foreach (appearance in cObj) {

13: foreach ( surfaceData in appearance ) {

14: if (surfaceData refers to gmlSurface ) { //if a surfaceData object
refers to the geometry object, check its category

15: if (flip ) { // consider flipping

16: // only pick the first surfaceData for a particular category

17: if (surfaceData is frontside material AND backMaterial is empty) {
18: backMaterial = surfaceData
19: }

20: if (surfaceData is frontside texture  AND backTexture is empty) {
21: backTexture := surfaceData

22: }

23: if (surfaceData is backside material AND frontMaterial is empty) {
24 frontMaterial := surfaceData

25: }

26: if (surfaceData is backside texture  AND frontTexture is empty) {
27 frontTexture = surfaceData

28: }

29: } else {

30: // only pick the first surfaceData for a particular category

31: if (surfaceData is frontside material AND frontMaterial is empty) {
32: frontMaterial := surfaceData

33: }

34: if (surfaceData is frontside texture  AND frontTexture is empty) {
35: frontTexture := surfaceData

36: }
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37: if (surfaceData is backside material AND backMaterial is empty) {
38: backMaterial = surfaceData

39: }

40: if (surfaceData is backside texture  AND backTexture is empty) {
41: backTexture := surfaceData

42: '}

43: }

44:

45: // shortcut: could stop here if all 4 categories have been found

46: }

47: }

48: }

49: cObj := cObj. parent //this also includes the global CityModel
50: }

51: gmlSurface := gmlSurface . parent //this also includes a root
gml:MultiSurface

52: if (gmlSurface isA gml: OrientableSurface AND gmlSurface . orientation is

negative ) {
53: negate flip

54: }

55: }
x _SurfaceDataxd:  isFront Ul:wU¥PAZE gml: OrientableSurfaces Viaji¢_yeNOIs:
"~ XNO gml: OrientableSurfaces os Vjyééj:n71§ bs"NO_ bsa9%: §«$ to5£
e bs:"H §j"\Vaz t:9%2Z  osVi°5£é bs:£8"Vaz ta/E_ 0sO bsa9%VioN5£e bs:

JYViaj\aé 8o£8:«$"

XLinksUU€®I,C:£aF22«*NUeéaVigUUouox6:N(¥PlcwUISUU:NEV

ja}e5£00%0: 0V ¥Pep): _CityObject :£;COawU"eAOC-:1D)uo-

U _CityObject *:£aF2V-46YOR0:9:VjeU:x6edfjj OEIk:XLink: j +

DZVY (UAfguoxd vazNOfiglox6E{GMLU0)e relativeGMLGeometry GIC*VI
8UU:NEa¥PejOeu: _CityObject :£;CjlcwU7iTVNOU®H: =?2@ x06:0)

spxtol *¢®Ne»5£:E0eIharyazIg¥P:18UUx6jJje_ ;0_x6CVy
acijite;axo6CV¢ Na*Na:; 0Fz=

1. éE{SU =>?@ : _CityObject CVUXLinkséUIé =>?@ CéU: _CityObjectC:pa 3y
x6VU

2. e°c: CityModel C*

0.2. AANd»aa

+OC Appearance 6RENOI8UUx6:5DN1héleE{:18UUx6" liopg: theme »
NOCityGML89CIé«&pad-+:;0x6j$aZNOaN§UUxsjii

& surfaceDataMember GICAji¢_AaRJulaEeEOO+CTUN +©C __SurfaceData Z-
"0«$:nCA°N:UpzAa%+ isFront VjuoeNOIg§UUx6(UAINIEAWXTV;

ar{:16C"56CityGML:ADE16)@0.6.12010.13/*")U+61A::|Z[U
p" _GenericApplicationPropertyOf E "™£:1
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AppearanceType, Appearance, AppearancePropertyType

<xs:complexType ">
<xs:complexContent>
<xs:extension base =" gml:AbstractFeatureType

<Xs.sequence>

name=" AppearanceType

<xs:element name="theme" type ="xs:string
<xs:element name=" surfaceDataMember "
minOccurs ="0" maxOccurs =" unbounded " />
<xs:element ref ="

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

<l--

S D>

<xs:element name=" Appearance " type =" AppearanceType
"gml:._Feature "/>

&=

TSSOSO Ss -

<xs:element  name="_GenericApplicationPropertyOfAppearance
"xs:anyType " abstract ="true "/>

=

oo >

<xs:complexType
<xs:sequence
<xs:element
</xs:sequence>
<xs:attributeGroup
</xs:complexType>

minOccurs ="0">
ref =" Appearance " />

appearanceMember, appearance

<xs:element = name=" appearanceMember "
substitutionGroup =" gml:featureMember " />
i

<xs:elementname
=" core:_GenericApplicationPropertyOfCityObject

appearanceMember :6RdaeNO!"r{+©béCnTOi

66

type =" SurfaceDataPropertyType

_GenericApplicationPropertyOfAppearance

name=" AppearancePropertyType

ref =" gml:AssociationAttributeGroup

type ="gml:FeaturePropertyType

="appearance "type =" AppearancePropertyType

OGC 12-019

||>

minOccurs ="0"/>

minOccurs =" 0"

||>

n />

" substitutionGroup
n />

_CityObject +©0 Appearance +©)
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@6.10.1/*

4éeNOEN: __CityObject +OCTi;0KLVx*cro:p)66C _CityObject Z[ 3y ulUpét
ArY0OS:;: 3y UIZTUCityGML: iB12&" 16*AE _CityObject C:)@6.10.13/*"
eaYifgv __CityObject :}00+|C UE&YOuUINiV 3y r6x}06R _CityObject :

O+|C:*Ar6"e00N

AbstractSurfaceDataType, __ SurfaceData, SurfaceDataPropertyType

<xs:complexType name=" AbstractSurfaceDataType " abstract ="true ">
<xs:complexContent>

<xs:extension base =" gml:AbstractFeatureType ">

<xs:sequence>

<xs:element name="isFront " type ="xs:boolean " default ="true " minOccurs ="0

" s
<xs:element ref ="_GenericApplicationPropertyOfSurfaceData
maxOccurs =" unbounded " />

</xs:sequence>

</xs:extension>

</xs:complexContent>

</xs:complexType>

minOccurs =" 0"

=l
-
<xs:element name="_SurfaceData " type =" AbstractSurfaceDataType " abstract =
"true " substitutionGroup ="gml:_Feature "/>
=l
=
<xs:element  name="_GenericApplicationPropertyOfSurfaceData " type =
"xs:anyType " abstract ="true "/>
<I--
e e e e e e e e e e —->
<xs:complexType name=" SurfaceDataPropertyType ">
<xs:sequence  minOccurs ="0">
<xs:element ref ="_SurfaceData " minOccurs ="0"/>
</xs:sequence>
<xs:attributeGroup ref =" gml:AssociationAttributeGroup ">
</xs:complexType>
9.3.1
-"6R:AuAiiix-O8uoxoeazhi:" X3DMaterial C:6R€aX3DOCOLLADATI)@
AX3DbCOLLADATI*" diffuseColor 6Ré-0AA:O&E specularColor 6Ré®80A:O
/A~ emissiveColor Z1§44:0/&Mé:0/E TURGB'VibObO:r'¢00100pu!ZT
U transparency UpE6R:V»CO0il-°hpuV1ii-°pu” ambientintensity 6R&&hAz
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A0:%&'V-UAOAE:AP N shininess |6®8DA:°1"0a/+0:A2Vqlau
‘DAN  isSmooth U5€0Et":1 " izYOA&%+jXia "true"V%VOE)pjUA™ £
)Gouraud' £*5; VOEE8ACZN(:)48 /E*"

9%I18Z[9%Upko: A YOUPE{NO9%8l0x6:URI)C{4A gml: AbstractSurfaceType

0

gml: MultiSurface *»

X3DMaterialType, X3DMaterial

68

<xs:complexType name=" X3DMaterialType ">
<xs:complexContent>

<xs:extension base =" AbstractSurfaceDataType ">
<xs:sequence>

<xs:element name=" ambientintensity

type =" core:doubleBetweenOandl

default ="0.2 " minOccurs ="0"/>

<xs:element name=" diffuseColor " type ="Color " default ="0.80.80.8 "
minOccurs ="0"/>

<xs:element = name="emissiveColor " type ="Color " default ="0.00.00.0 !
minOccurs ="0"/>

<xs:element = name="specularColor " type ="Color " default ="1.01.01.0 !
minOccurs ="0"/>

<xs:element = name="shininess " type =" core:doubleBetweenOandl " default ="0.2"
minOccurs ="0"/>

<xs:element  name="transparency " type ="core:doubleBetweenOandl " default =
"0.0 " minOccurs ="0"/>

<xs:element  name="isSmooth " type ="xs:boolean " default ="false " minOccurs ="

0" />

<xs:element name="target " type ="xs:anyURI
"unbounded " />

<xs:element ref ="_GenericApplicationPropertyOfX3DMaterial
maxOccurs =" unbounded " />

</xs:sequence>

</xs:extension>

</xs:complexContent>

</xs:complexType>

minOccurs =" 0" maxOccurs =

minOccurs =" 0"

<l--
e e e e e e R
<xs:element  name="X3DMaterial " type =" X3DMaterialType " substitutionGroup =
" SurfaceData " />
<l--
SO D>
<xs:element = name="_GenericApplicationPropertyOfX3DMaterial " type =
"xs:anyType " abstract ="true "/>
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9.4. 0&"M0&N0

«$:00nCZ _Texture *CityGMLC:«$ ZnA°a:2D«$°ale| imageURITUURIk6V
¢_ZNOnT:ieUUNovVMazNOioagU:N@--:WéereUUage TU mimeType
UpC:%-MIMEC{eoR"

«$¢_[ textureType lé=6" textureType »Né+6x6:) Rw *«$0px618:mf) 3D
*S{«$"«$g¢_jNCa unknown
«$E :TiZaUCOLLADA%-"OXY!£ie°&;<:«$EV¥POASE wrapMode ¢

r '£0'0N)i15auéYPE rgiyz*”
1. none - &:0/&EZ-°pu:
2. wrap - «$jI—
3. mirror - «$ji y®eU
4. clamp - «$jué»yoj
5. border - arOA&|[ borderColor Upké)RGBA*
eE rg: mirror CV«$ieefaoXaf'jz:vC_AE rg: wrap TA«$u0"

U wrap ha:zViel :Fz' Z- ' :f'yePNO«$<NAYieO +6E  «$:y6
Y4iVy \NOc, :«$"

(0.1) (L1)

a. b. d e

(0,0) (1,0) (0,-1) (2,-1) (0.-1) (2.-1) (0,-1) (2,-1) (0,-1) 2,-1) (0,-1) (2,-1)

R 15. napW&a+AB4U3e5%$>IBAnas6é&b+OV&c+e5V&d+78V&e+9
:N&f+67€67;fi<féeM=/0pW>q&Ru!Hasso-Plattner-Institut+é

AbstractTextureType, __ Texture, WrapModeType, TextureTypeType
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<xs:complexType  name=" AbstractTextureType abstract ="true ">
<xs:complexContent>

<xs:extension base =" AbstractSurfaceDataType ">

<xs:sequence>

<xs:element name="imageURI " type ="xs:anyURI "/>

<xs:element name="mimeType" type ="gml:CodeType minOccurs ="0"/>
<xs:element name="textureType " type ="TextureTypeType " minOccurs ="0"/>
<xs:element name="wrapMode" type ="WrapModeType" minOccurs ="0"/>
<xs:element = name="borderColor " type =" ColorPlusOpacity minOccurs ="0"/>
<xs:element ref ="_GenericApplicationPropertyOfTexture minOccurs =" 0"
maxOccurs =" unbounded " />

</xs:sequence>

</xs:extension>

</xs:complexContent>

</xs:complexType>

=l

-

<xs:element name="_Texture " type =" AbstractTextureType " abstract ="true "
substitutionGroup =" SurfaceData " />

<[t2

s

<xs:element  name="_GenericApplicationPropertyOfTexture " type ="xs:anyType "
abstract ="true " />

<I--

=== D>

<xs:simpleType name="WrapModeType" >
<xs:restriction base =" xs:string ">
<xs:enumeration value ="none" />
<xs:enumeration value ="wrap" />
<xs:enumeration value ="mirror "/>
<xs:enumeration value ="clamp " />
<xs:enumeration value ="border " />
</xs:restriction>

</xs:simpleType>

=l

-

<xs:simpleType name="TextureTypeType ">
<xs:restriction base =" xs:string ">
<xs:enumeration value ="specific "/>
<xs:enumeration value ="typical "/>
<xs:enumeration value ="unknown" />

</xs:restriction>
</xs:simpleType>
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0U«$@UUV-AT8j:NO jE«$ieC:NO j:0AGUV _Texture jON:rii U~City
GMLTU«$u0:6fV«$ie z:U[0,1] 2 » VghAZz"H:ieapUiH g™

ASV)ébi API¢®TU»0Y:6V¥POa«$6%e i gmy}O§loxs: 0AGUV

i®aec«$

R 16. IBAFSN?@3FW'ypW& AIAB'CDVHasso-Plattner-Institut+é

GeoreferencedTexture CloéNOTU&SAU:«$NIVTU GeoreferencedTexture xX&1§X;
«$ZOETRAYU: «$«&l+:0A|®Veouie8INALh)Y#S@A: TIFF*URAE
LESRIEI8IN <#$@A:»a{:Z[Aa%+ preferWorldFile G6:"zYO%2jXja

"true")»z$*VTONYAEIBOV,6e08 E:%& INTUIRUU#S@AN Y4
z preferWorldFile aOfalseOV"#,6e0&ieUU:#$@A:%&INTUEISON

R;VCityGMLd&?<k6NOC_AEI89:#$@ANY O?<#$@ATI ZI©Ano;<#$
@A referencePoint 6REEINNCY (éép:Cc jVx)AESRIEISIC:'506"

A GeoreferencedTexture TU:Z&48aUVI_ referencePoint Zav:» orientation _2x2GH: go
Réie:Fe03.J)404ailuY:ilV_aa0:{:Vx)AESRIEI8IC:'1b3b204*"
Yién:CRSIi referencePoint :CRSpa“"pCRSC:NOA&gV( x,y)'éé ' gjéenia«$uac:
NOV( st)'=
s\_(1/w 0 EVE T oY 0
(t>_( 0 —1/h) M ((3) PR)+(1)
MI"  orientation V P&l referencePoint V wiie:H!)ep*V hi'ie:Dl)ep* Yia

AASEESRIEISBICTU:126%if)SVe VXU VYU *oCityGMLC:«$u0)
SVeo VXA VY Q' joa:Jdn

Y,2808057<#$@AVQORUS;<#S@AV"# GeoreferencedTexture Zcy:"}O9%l
8u0x6Z[NO target UpC:URIk6:ME9%I8U0x6" CA#S@AIGR:OA|®"h
d&é»00A|®"WXTVA gml: AbstractFeatureType UE: gml: boundedBy Ui¢_jXjaéy

[eUU:yIgV_0OallCEN16; €)UA#80IE$%IS#S@ A«
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GeoreferencedTextureType, GeoreferencedTexture

<xs:complexType  name=" GeoreferencedTextureType ">
<xs:complexContent>
<xs:extension base =" AbstractTextureType ">

<xs:sequence>

<xs:element name=" preferWorldFile
minOccurs ="0"/>

<xs:element = name="referencePoint
"0" />

<xs:element  name=" orientation
minOccurs ="0"/>
<xs:element name="target
" unbounded " />

<xs:element ref ="_GenericApplicationPropertyOfGeoreferencedTexture
minOccurs ="0" maxOccurs =" unbounded " />

</xs:sequence>

</xs:extension>

</xs:complexContent>

</xs:complexType>

type ="xs:boolean default ="true

type =" gml:PointPropertyType minOccurs

type =" core:TransformationMatrix2x2Type

type ="xs:anyURI minOccurs =" 0" maxOccurs =

=l
s
<xs:element = name=" GeoreferencedTexture " type =" GeoreferencedTextureType !
substitutionGroup =" Texture "/>
<I--
TS STSST -
<xs:element = name="_GenericApplicationPropertyOfGeoreferencedTexture " type
="xs:anyType " abstract ="true "/>
ParameterizedTexture CloéNO«&9%DNIA|®:«$ 0AZ] _TextureParameterization C:
|COR:Vid=aeE9%8u0x6:NOiN09%8uox6 eNOEL: target Up:  uridil
CjkéaURINa target"£6  gml: AssociationAttributeGroup VijdaéUNORJ
_TextureParameterization x3)TU xlink:href Gi*V v4UAeha0+:9%U«$00cANOQ
Al@0AGUSE TU«$6%:6f)ee TexCoordList C*Vg¢_TUAEIUOE«$UQ:
aAGH)ée TexCoordGenC*»
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texture coordinates:
1. 01 ; 0,05
2 0,15; 0,05
3. 0,15; 0,5
4 08 ;05

R 17. ABpW>qOpWOIWE&RU!IGG Uni Bonn+é

«$0%,(UAEY 18V»yI[ gml: LinearRing lo)*¥4V gml:Triangle V gml:Polygon VU
[ gml:Polygons &:  gml:MultiSurface **{i6RéI§%Vi«$uaC:V:utdAV-}O%V

El?A%V fge«$uaCRENOP):0%x)qA6%:5fV@AISO 19111*YP(%h=
AJ0,1]»0"?2<8V:«$O0%Z[%V:«$0%a8t'qe i 16;" éNO*

9%I1800%6:«$6%ZTU TexCoordList ia target UIC:«$@UUx6eks:/}0;<0?

<: gml:LinearRing 2\é9%i8§u0x6:y1);g¢t®ZNO gml: CompositeSurface

V gml:MultiSurface VU gml:TriangulatedSurface *¥P:«$6%b"TU TexCoordList

. textureCoordinates UpékoNa«$6%M iV TexCoordList E{:  textureCoordinate UpUuii9
%8UOXOE{: gml: LinearRings NuE*  textureCoordinate O8Il ring 1hé2aA: gml:id »
25ZN0&::4'11V}¢, O'6RNO«$6%x( s,)'V sl fa«$uv tT"X&a«$unic

JOAVE{NOG6%xV6%x{:iiCityGML8ICAV:{:px))hAz¢®Yye:§f *
79%1800x6:1€AVOENE «$6%V0ASh--Vp):188h®j«$UNY4zZ1é
:9%U00x6VOA:~-1,06A%00x6"

R 18. ABworldToTexture@aFoGHp&a+lJ-Ka36&b+éHULUQMNOP1633
6€QRVPWSTUUV_épWesuWXi "none"& AIAB'CDVHasso-Plattnerinstitute+é

R;VOAuU¢_EINO[ TexCoordGen Cko:3x48AGHN[ worldToTexture Upkd:&éfAGH
VOREAInG%:00 jE«$ul:Eléfiria6%: TUésApeal:env+yoN7y

YAUENO!"r{C) @0i18*«$6%( s,t)Au0 j( x,y,2)'Ofa(  s,t)'=(s0/q0 t0/q0 ) u(
sO t0 ,q0 )'=M(x,y,z,1)™ MI"3x40AGH"UNU:4x40Ap VAN ZNuj68eniiVp):
GHajB8éN;v worldToTexture UpTU  gml:SRSReferenceGroup iile6R»CRS EIUGC:
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ifgTOéRaYOCRSVpci®)UGAGH"

'§:F2NarNO worldToTexture 0fVe&EINd)!"r{*C:NO jaUE«$UC:
NO jVer¢ AsyY:eJn
rx ry rz 0 —
0.5 0 0.5 2f/w 0 00 uX uy uz 0 (1)(1)8 —JI;X
M= 0 0.5 05 : 0 2f/h 00 |-| * 7V 7 Y
; 0O 0 0 1 00 1
Adjustmenttotexturespace Perspectiveprojection
Cameraorientation Cameralocation
eYod ggv fl'A'3 wo hi'iebID:ve¥y3 Th 70 J6Répl:@yiV-UEi6%I
"15hjof"E "u3 Pilp1eEind: jri19loéYixin
(1,1)
L ]
1
0,00 S
world space texture space
R 19. IY>pWZJE[IYd#PEE3J R\3PQ!AliZJ-pWopd3UralT\&R
p!Hasso-Plattner-Institute, IGG TU Berlin)é
R;V¥4z3x4p1GH MeZEm:)*4eeN-0xA&J*Vi¢_ G5 #UA worldToTexture ~
MpZ[?€0;2:p1@U6R: )?<0;<f"*Vy°EluaC:NO jénaieC:NO
ep N Xie% :2p6%a)0,0*V"HE «$U016%:—-f¢_i\) width image
0 hEIght imageTl.ié¥y:ép*:
1/ width mage 0 0
M = 0 —1/heig‘ht1-mage 0 ‘MP
0 0 1
WXTV  worldToTexture h®A§[6"p1®A&-:C"U»0sEIion worldToTexture :RNO
UxzaNO«é°uo E:;eAivgh¥Pa}d gml:LinearRing koAi6% puV,eT
U TexCoordGenfia@UUV;é:168\a«$9%"pcV worldToTexture éy#+,EEINGE«
$00:°AZUNAXE;8:+8%&VER gYu'=
1/ width; 0 00 —ny, ny 0 0 (1) (1’ 8 :gx
M= 0 1/ height; 0 0 |- O 0 1 0 00 1 FY
0 0 0 1 nx ny 00 7
' B ' 00 0 1
Scalingtotexturespace Facadeorientation Facade?ocation
YOI Xi:é n:--0"u) NOVK"yVi#8aarv Fié:omvV width
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0 height ko;8:EIE ¥y xAnTO"uV;&f"GH: giiseé1f"GHp_»

rs Iy Iz
Ux Uy Uz
ny Ny Ny
0 0 O

1/ width; 0
M =

00
0 1/ height; 0 0 |-
0 0 01

[N N
S OO0
|
!
<

— O OO
SO O

ParameterizedTextureType, ParameterizedTexture, TextureAssociationType

<xs:complexType = name="ParameterizedTextureType ">
<xs:complexContent>

<xs:extension base =" AbstractTextureType ">
<xs:sequence>

<xs:element name=" target
maxOccurs =" unbounded " />
<xs:element  ref ="_GenericApplicationPropertyOfParameterizedTexture !
minOccurs ="0" maxOccurs =" unbounded " />

</xs:sequence>

</xs:extension>

</xs:complexContent>

</xs:complexType>

<l--

type =" TextureAssociationType " minOccurs ="0"

<xs:element name=" ParameterizedTexture
substitutionGroup =" Texture "/>
<I--

type =" ParameterizedTextureType

<xs:element name="_GenericApplicationPropertyOfParameterizedTexture " type
="xs:anyType " abstract ="true "/>
=l

<xs:complexType name=" TextureAssociationType ">

<xs:sequence minOccurs ="0">

<xs:element ref ="_ TextureParameterization ">

</xs:sequence>

<xs:attribute name=" uri type ="xs:anyURI use ="required " />
<xs:attributeGroup ref =" gml:AssociationAttributeGroup ">
</xs:complexType>

AbstractTextureParameterizationType, TexCoordListType, TexCoordGenType

<xs:complexType name=" AbstractTextureParameterizationType " abstract ="true
II>

<xs:complexContent>

<xs:extension base =" gml:AbstractGMLType ">
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<xs:sequence>

<xs:element ref =" _GenericApplicationPropertyOfTextureParameterization
minOccurs ="0" maxOccurs =" unbounded " />

</xs:sequence>

</xs:extension>

</xs:complexContent>

</xs:complexType>

=l

<xs:element = name="_TextureParameterization
" AbstractTextureParameterizationType !

substitutionGroup ="gml._GML" />
<l--

type =
abstract ="true

<xs:element  name="_GenericApplicationPropertyOfTextureParameterization
type ="xs:anyType " abstract ="true "/>
<l--

<xs:complexType name="TexCoordListType ">
<xs:complexContent>

<xs:extension base =" AbstractTextureParameterizationType ">
<xs:sequence>

<xs:element = name="textureCoordinates
<xs:complexType>

<xs:simpleContent>

<xs:extension base =" gml:doubleList ">
<xs:attribute name="ring " type ="xs:anyURI
</xs:extension>

</xs:simpleContent>

</xs:complexType>

</xs:element>

<xs:element ref ="_GenericApplicationPropertyOfTexCoordList
maxOccurs =" unbounded " />

</xs:sequence>

</xs:extension>

</xs:complexContent>

</xs:complexType>

maxOccurs =" unbounded " >

use ="required " />

minOccurs =" 0"

<l--

Eeeeee-—

<xs:element  name="TexCoordList " type ="TexCoordListType " substitutionGroup
=" TextureParameterization ">

<l--

SO D>

<xs:element = name="_GenericApplicationPropertyOfTexCoordList " type =
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" xs:anyType abstract ="true "/>

<l--

<xs:complexType name="TexCoordGenType " >
<xs:complexContent>

<xs:extension base =" AbstractTextureParameterizationType ">
<xs:sequence>

<xs:element  name="worldToTexture ">

<xs:complexType>

<xs:simpleContent>

<xs:extension base =" core:TransformationMatrix3x4Type ">
<xs:attributeGroup ref ="gml:SRSReferenceGroup "/>
</xs:extension>

</xs:simpleContent>

</xs:complexType>

</xs:element>

<xs:element ref ="_GenericApplicationPropertyOfTexCoordGen
maxOccurs =" unbounded " />

</xs:sequence>

</xs:extension>

</xs:complexContent>

</xs:complexType>

minOccurs =" 0"

<l--

oo >

<xs:element  name="TexCoordGen " type =" TexCoordGenType " substitutionGroup =
" TextureParameterization ">

<l--

e e e e e e e e

<xs:element  name="_GenericApplicationPropertyOfTexCoordGen " type =
"xs:anyType " abstract ="true "/>

9.5. WA©E

:0:6f1eU66f08q)@01SO 1912300GCVPTIVO+6*7M§UUCE_jlod«é+d
-0AUU:AV, e8j:(AUAESO ¥PE&(0:0AuU0roU: ey, oilbtAGML:
006I1)A&3.16*"5A"%0TUj:2EI0 $61:AzVCityGMLO&aUYifOVgzn
A«$0-"T100M1i &,C:8Ul@6X3DbCOLLADATIbFoleyO* «$0-"TU(O:
0A°UUNAO £ azYu:0Ah,"HVE_UADE@66UUTIMeCityGML 2.0.0670¢V
OAzx;aWr:6611046CA

:0guiseqrisl éuYr{ie:2\0>BUV-IE g3q;¢,+,6x6"v-18:
0tV-UUA-TZnA«$0- Ol 6'V§UUgh,falS:1-vVauge naPpsNO
1-UI5MiVCityGMLY©¢&4iS:9:6R0+:4é7SZiuCaD)UJ:Uug T
(V¥4OGCIiEugx&)SLD*UOGC>B-+,)SE*"
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9.6. a4aa

+© _Texture: mimeType iljkoa gml:CodeType AYOul:'¢_eNOICi)5en,
T:W.¢_e19C.6CIEN

AN Ve [o]
9.7.1_0\a
eT\a
1. NO&uox6e}O0+'AEE \a;0«$0¢,O--)NDUA §0£8*:9%"

2. GeoreferencedTexture Up:  referencePoint (il)C{= gml:PointPropertyType *®E{U&UN
O«&2D6%":VUoxH"

3. TexCoordList Up:  textureCoordinates UI6R&I§:yIVE«$UOC:ut0ANE:}O
YIV fge«$u0CeNOp):6%x «$00C:6%x)_JOyiV:¢ Oaiuy
gU576%x:{:fg¢6CityGML8ICYIV:{:)h-18f"Z5¢®ye* 04\
9%I8§lI0x6YI: gml:LinearRing ¥PjaC:«$6%b"

4. NO GeoreferencedTexture Upfglh?<U;<:#$@AVO¢ iZcy: " ?<#$@A)
éé GeoreferencedTexture Up: referencePoint Gl)C{= gml:PointPropertyType *Oorientation
ulC{= core:TransformationMatrix2x2Type *etu;<#$@AC¢_[«$I@8974)*
Y,GeoTIFF*U_1:Ei891h"

bcééd

1. appearanceMember Up)C{= AppearancePropertyType *¢_E{NO?4&: Appearance UpV
UiTUGML 3.1.1:XLinkdféUNORAJ Appearance Up~ecNi%&'V appearanceMember
Up:  xlink:href ul,®k"NORAJ Appearance Up)»CfiJ Appearance Up ARNO8oUa
N80:»0#f*MgusIE{:UpUeUVUSh®aLE{UpUUVgh®-°hE{
UpUeun

2. core:_CityObject Up:  appearance ul)C{= AppearancePropertyType *¢ E{NO?&
. Appearance UpVUiTUGML3.1.1:XLinkdféUNORJ 3y UprecNi%e&'V 3yl
. xlink:href Ul,®k"NORJ: appearance Up)»CiiJ: Appearance Up ARNO8oCU
aN8o:»o#f*ME{:UpUéUfgisvUsh®@a/EE{UpUeUVgh®-"hE
{UpUeur

3. Appearance Up:  surfaceDataMember (il)C{= SurfaceDataPropertyType *¢_E{NO?&
. _SurfaceData UpVUITUGML3.1.1:XLinkaféeUNORJ: _SurfaceData Up~ecNi%&
"VIsUU\: xlink:href Ul,®k"NORJ: _SurfaceData Up)»CiJ: _SurfaceData U

p ARNO80CUaN8d:»o#f* cxZE{:UpfizéU fgu5VUsh®aLE
{UpUéuvgh®-°"hE{UpUéeur

4. ParameterizedTexture Up: target (l)C{= TextureAssociationType *¢_E{NO?&
. _TextureParameterization UpVUITUGML 3.1.1:XLink&féUNOx#
J _TextureParameterization Up”ecNi%&'V target Ul:  xlink:href ul,®k"NO#
J _TextureParameterization Up)»CfJ _TextureParameterization Up ARNO8oCUaN8
0:»0#FAMgUSIE(: UpUBUVUSh®AEE{UpUBUVGh®-°hE{Up
uéeun
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5. GeoreferencedTexture Up: target tl)C{a xs:anyURI*)k69%8U0x0: gml:id Vi,®
Z gml:AbstractSurfaceType U gml:MultiSurface C{*

6. éC{ TextureAssociationType : uriul)k69%I§uoxd: gml:id Vi,®
Z gml:AbstractSurfaceType U gml:MultiSurface C{*

7. TexCoordList Up:  textureCoordinates Ul:  ring Uk69%I§uoxo: gml:id Vi,®
Z gml:LinearRing C{*

8. X3DMaterialUp: target il)C{a xs:anyURI¥)k69%I8§u0x6: gml:id Vj,®
Z gml:AbstractSurfaceType U gml:MultiSurface C{*

9.8. CityGMLOG]6THIi~E[66W]

[AGML30©¢&?:18-"T'8fVCityGML_P:678&& TexturedSurface Ce!AGML3:lior{
VidaaAVENE: il OEb2lbpul*o«$n;0ul:60RZAX3DTICaU: A
Ee:c=IVYI;aWrfOE jAUé NpqVaéu£é: CityGML"ENG:"¢cB51Vpf

OEjr-CityGML 1.067062.067V\aNOEL:tAré TexturedSurface ~é&YifgvVe_aU
A= r{56YOrorwxTVaU TexturedSurface roOWr:;0KL¢_ e©&KLO6T:%&'

éfaCityGML:  Appearance rodfV7/P§:ImE, NO&riiv NO62Z T

U TexturedSurface roV)pA6TU Appearance ro’i;V TexturedSurface r6i0°eCityGML:q
e67Cj++"

xA  TexturedSurface r6V}OIgU €8 ¢ jriUaNod TexturedSurface Vj¢_jé

A Materials) ;f b]JO b~ O *U SimpleTextures A20l0éUMLIVGAXMLrg:6R61
9A.141
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<<Geometry>> — -
gmi::_Surface 0.2 <<PrimitiveType>> <<Enumeration>>
baseSurtace Color TextureTypeType
+core::doubleBetweenOand1 [3] +specific
+typical
+unknown
<<Geometry>> 1
gml::OrientableSurface
+orientation : gml:SignType [0..1] Orientation
Zﬁ +orientation : gml::SignType [0..1]
1
<<Geometry>> * : 1.* <<Object>>
TexturedSurface _Appearance
appearance

[}
I |

<<Object>> <<Qbject>>
Material SimpleTexture

+shininess : core::doubleBetweenOand1 [0..1] +textureMap : xs::anyURI [1]
+transparency : core::doubleBetweenOand1 [0..1] +textureCoordinates : gml::doubleList [1]
+ambientIntensity : core::doubleBetweenOand1 [0..1] | [+textureType : TextureTypeType [0..1]
+specularColor : Color [0..1] +repeat : xs::boolean [0..1]
+diffuseColor : Color [0..1]
+emissiveColor : Color [0..1]

R 20. CityGML3 a$D3UMLRébcdVAEedy,$3g0fguhBVUIFS$j 3CityGML
kzdiilméuvBA"09$Do#y;3 XML mnopéUQuv3s#nEd$CityGML
3TexturedSurface$%dwx3é

28j6 «$:0f>eAVOR1i %-X3D)web 3D 2004*VZVRMLI7:cUirCityGMLEGML3

:uor{CY-é TexturedSurface CViaelSO 191070GML3COEE(:«$of"
«$jkoa[ URI)fiNNo%=>*¢U:°alevVe_ZNOnT:NoVEIenaNjr«$zeé
éaU texture coordinates :6fed :V-}O«$06%ii TexturedSurface :NOAV6%-°$E)

[17*7«$0%:TUd&&8uo Ej-16 0,-«$"

NOI§:0£Z[RGB'6R: 0ifge0E100r frontOpacity 6 backOpacity ND6R}O§
. transparency JAji:'gfge0E1L:(1?2V»C1T=°hpuVOi -=°purO/E¢ »
Na diffuseColor -AZE)jAoyAL:O/&*Db emissiveColor 4AA/E)-"44: O /E*

0 specularColor/shininess ®8§/E/2))i§:2!*"

«$¢_[ textureType Ule=6" textureType »Né+6x6:«$) specific *om{xo:«$

) typical **«$g¢_jNCa unknown *

_Appearance ZA gml:AbstractGMLType E~5e:Ve¢_eNO appearance UICjeUNl gmlid zU
E:Vi:¢_jNOXLinkéur _Appearance Z-"~ Material 0 SimpleTexture :éC"

Xml¢fEa

CityGML TexturedSurface r6:XML;-00Z[fiNNo%=>)URI* http://www.opengis.net/citygml/

texturedsurface/2.0 6R"  TexturedSurface r6:XML rgoRCVYOURIgjU&%=2z$;-0
0/\
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0.8.1. 6&a»

TexturedSurfaceType, TexturedSurface, AppearancePropertyType

<xs:complexType name="TexturedSurfaceType ">
<xs:complexContent>
<xs:extension base =" gml:OrientableSurfaceType ">

<xs:sequence>

<xs:element ref ="appearance
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>

maxOccurs =" unbounded " />

SIE
S D>
<xs:element = name="TexturedSurface " type =" TexturedSurfaceType "
substitutionGroup =" gml:OrientableSurface ">
=
oo >
<xs:element name="appearance " type =" AppearancePropertyType ">
&=
TSSOSO Ss -
<xs:complexType name=" AppearancePropertyType ">
<xs:sequence minOccurs ="0">
<xs:element ref ="_Appearance " />
</xs:sequence>
<xs:attribute name=" orientation " type ="gml:SignType " default ="+"/>
<xs:attributeGroup ref =" gml:AssociationAttributeGroup ">
</xs:complexType>
TexturedSurface ¢_eéNOUEO;ulVi¢_zZNO- Material )OAEVE*UN

O SimpleTexture * _Appearance Up§¢_fiaYiC{:Up?al'vg¢_éeXLinkeUNORJ

. _Appearance Up~Mgu5eUUE{:UpVU§h®aLEE{UpUeuVvVgh®-"hE{UpU

éu” _ Appearance Ik:8Z[;aulUp: orientation Ul)C{ gml:SignType *U5:Vjx
) orientation UIN+T"f:NgV-Tv4f":Ng"

AbstractAppearanceType, _Appearance
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<xs:complexType  name=" AbstractAppearanceType abstract ="true ">
<xs:complexContent>

<xs:extension base =" gml:AbstractGMLType "/>

</xs:complexContent>

</xs:complexType>

<I--

oo >

<xs:element name="_Appearance " type =" AbstractAppearanceType " abstract =
"true " substitutionGroup ="gml:_GML" />

MaterialType, Material

<xs:complexType name=" MaterialType ">
<xs:complexContent>

<xs:extension base =" AbstractAppearanceType ">
<xs:sequence>

<xs:element name=" shininess
" s

<xs:element name="transparency
"0" />

<xs:element  name="ambientintensity
minOccurs ="0"/>

<xs:element = name=" specularColor
<xs:element  name="diffuseColor
<xs:element name=" emissiveColor
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>

<l--

type ="core:doubleBetweenOandl minOccurs ="0

type =" core:doubleBetweenOandl " minOccurs =

type ="core:doubleBetweenOandl "

type =" Color minOccurs ="0"/>
type =" Color " minOccurs ="0"/>
type =" Color " minOccurs ="0"/>

<xs:element name=" Material
" _Appearance " />

type =" MaterialType substitutionGroup =

SimpleTextureType, SimpleTexture, TextureTypeType
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<xs:complexType name=" SimpleTextureType ">

<xs:complexContent>

<xs:extension base =" AbstractAppearanceType ">

<xs:sequence>

<xs:element name="textureMap " type ="xs:anyURI "/>

<xs:element name=" textureCoordinates " type ="gml:doubleList ">
<xs:element name="textureType " type ="TextureTypeType " minOccurs ="0"/>
<xs:element name="repeat type ="xs:boolean " minOccurs ="0"/>
</xs:sequence>

</xs:extension>

</xs:complexContent>

</xs:complexType>

<l--

=== D>

<xs:element  name=" SimpleTexture " type ="SimpleTextureType "
substitutionGroup =" Appearance "/>

e

o= >

<xs:simpleType name=" TextureTypeType ">

<xs:restriction base =" xs:string ">

<xs:enumeration value ="specific "/>

<xs:enumeration value ="typical "/>
<xs:enumeration value ="unknown" />
</xs:restriction>

</xs:simpleType>

9.8.2.1 _06\a
PRé&s
¥ TexturedSurface Up: appearance ul)C{: AppearancePropertyType *¢®E{NO?&
. _Appearance UpVUINOTUGML 3.1.1:XLink&f:AJ _Appearance Up”ecNi%&'V
3y Ul: xlink:href Gf,®k"NORAJ: _Appearance Up)»CiiJ: _Appearance Up ARN
O80CUANSY:»0#F gusIE!: UpUeUVUSh@aEE{UpUUVgh
®-"hE{UpUeu~r
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CityGML:O+r{VZ[2é3D!"r{CA!P:x6C{6Rq\*e&Eha:)U& CVYbxd

C{CN!PMIEUO+C)¢Dd#* Z[n7C Feature 0 FeatureCollection E~géVYbn
76fe1SO 191090GML3CHRVEUAT'ENUGX60i100:1€"+OE{unllosud
UIVYPUIOAEGML3:+OiilVy«ép):UUC{ lo+ii1.8/Clo:u0Capq

& O+r{AEIhAC{:+©C0o0:paqiVy4léValogan

:gWr:9:Zeha:)UJ:00"ED!: Ra¥fiireekd O+6fv»'R_VviiIEUML

O0GML3:0AVha:)UJ:¢_DNAN&SRED: feature types ViloUUC{"YP+OC
{ViloUUC{«&%-U:{RUBA aédEeCityGMLCOEUWr:x50/Ull: 2V
€-é¢  generic city objects 0 attributes :6f vCityGML: ADE 16)@6.10.12/6.10.13/

*N\

CityGMLO=+r{:}OY~[NEL:OCityGMLAr60adsANVIAr6ZeeNE-

OCityGMLO+UUr{qRE:"&!Ar6é nACityGMLxcroVyabNACityGMLxcro”x
c<NEICityGMLUUr{:n76f0&49""%i¢_0U+6:KL¥eU)U&, A@°CityGML?

Ar6iixc<NFéAe xACityGML:2.067V6Ré '1300+1Ar6= 3y\VnoV,-Vp
qrsVpqOa+VCDVEFGBVF-V-6VaoVtiVudNpW/8 [fhB] ACityGMLr60
0:8yaéjraCityGMLrU89"é&YifgVCityGMLrU89e _déx-OCityGMLUU{O

a<N"£)@06.7/*

CityGMLUUr{le6:0+& °&7/:)/¢CNOMO|/¢ (i+6:CityGMLrépg”

10.1. CityGMLIb~

CityGML Core r66Ré-OCityGMLUUr{:n76f049"; \éCityGMLUUr{:nauU
F2VgEiéletAre:DNqiriivxcrofg[no>éPeé:ifie"ErTOVxcrd
1hé66:nCVIAr6C:0+CZAYP66NC)EDA#ENA+66C;VXCHE{sd
6:25V*Y,¢[EOAr6TU:n7UUC{00+CAi21C:UMLIauéCityGML:xcro
VXMLrgoRo'8012A.17
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<<Feature>>
gmi::_Feature <<DataType>>
+name : gmi::CodeType [0."] gmi::CodeType
+name : xs::string[1]
Fay +codeSpace : xs:anyURI[0..1]
<<Enumeration>>
<<Feature>> RelativeToTerrainType
gmi::_FeatureCollection <<Feature>> multiPoint <<Geometry>> +entirelyAboveTerrain
- Address gml::MultiPoint +substantiallyAboveTerrain
* 0.1 +substantiallyAboveAndBelowTerrain
1 +substantiallyBelowTerrain
<<Feature>> 1 <<DataType>> +entirelyBelowTerrain
CityModel <alAddress XAL::AddressDetails
<<Feature>> <<Enumeration>>
CityObject 1 . RelativeToWaterType
. |+creationDate : xs::date [0..1] - <<DataType>> +entirelyAboveWaterSurface
+ferminationDate : xs::date [0..1] 3 externalReferenc ExternalReference +substantiallyAboveWaterSurface
cityObjectMember | +relative ToTerrain : RelativeToTerrainType [0..1] _ +informationSystem : xs::anyURI [0..1] +5ublsianl@allyAboveAndBelmWVaterSurTace
+relativeToWater : RelativeToWaterType [0..1] GeperakegsTo +substantiallyBelowWaterSurface
1 +entirelyBelowWaterSurface
e | ;
externalObject ; +temporarilyAboveAndBelowWaterSurface
<<Union>> <<PrimitiveType>=>
<<Object>> referencePoint <<Geometry>> Extarn Shce Trancformati ixéxdType
netry gml::Point
= & 1 +name : xs:string [1] +gmi-doubleList [16]
+mimeType : gml::CodeType +uri Xs=anyURI [1]
+ransformationMatrix : TransformationMatrixdx4 Type
+libraryObject : xs::anyURI * 017 <<Geometry>>
iml:: Geometi
relativeGMLGeometry a &

R 21. CityGML"#$%3UMLRéHINEVTd3M=V/OwHI3KxI!éaOa3HIkyz

NY{E[IMé&i~VnE$J AddAA3&0+VOCASE|KI&ET+VpqOAASE|yK
oa creationDate éuvBA"09$D6#;13XMLNEopéUQuv3é#n$CityGML"#$%d
wx+

_CityObject™ _CityObject 1héBWO03uuu03VvU

CityGMLUUr{CI&O+C:nC"Z66C
A $+0:«E&2V_vé»dUUbCxaNxd:;<@UN:Viilhés Ol
relativeToTerrain 0 relativeToWater VUAK6+OpxA# 018: i*»C:}~qiv4i22

I'AY ¢ Oul" €JA2EQDY:CEV Va#'Wav:Uu) entirelyBelowTerrain  *Vgh¥PS

=0Y# r{U-r{"
&
5

S
§
S 5
9 8
: = e e )
Terrain Tow
a) b) Water Surface
R 22. CityGMLO4ayOA a) F-N b) ug3N0O;<é
_CityObject ZGMLC _Feature :NO|CViijA _GMLOUEUUUU*vaVgAUEqiV’
uV-1V7#CRS:KL*0-201"NO _CityObject ¢_8EO-2vYb-2¢_[NO
codeSpace 0a=6"p|®¢_UAY,'u;V»N g-20ia-20ha'(:-2) @6GML
_CityObject 10Ul generalizesTo ¢UAga+oVvyYb

objects:nameiilVCoxO3Vv2004*"
+©_ha:j¢£al"aNo "EixdV-+Ov»1Ux)vAYiqi:f"ZA+©Ep): 7R

+ON
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ZNO«&¢aUUU:+Obé tsRéauVeoVviO+ el

A class Ul,®5£NavVq

_CityObject rU|C:+©¢_IEEEO

usage 0 function (i¢_TUEo”

O+C£0F20;:PpOaNCM*YVW2+©[O+|CT'W2=W2_TOZ
CeCityGML:2WroCoRV@6.10.3/40ON::NCV*¥EIUaltuave TUC:
10aWrwz=W2A{iinUeol x6:13UxUUxV*vawWay:TUIvCeVaiiiux

€00R»"HUx attrib utes

3.1.1:2EYmruU89)@6.6.6/0.10.14/*°[ il"£42EYmM"12C1hé[SIG 3D15
OVE:IV»CE{¢a:ll'VUAC_tAUICORYPUT™

+60+?5;Vxcrofilhéfiguo:a6fVAaGML3uor{:vONAYNSflCityGML:

udr{a,pqViiEe.8.2/cNOA

CityGMLCO=r{:% CE£aF24i23I"”

_CityObject :|CEI"r{:haO+Y~VYP

Y~[ELCityGMLIAr686=# VW2V3 ViyV@#TUx6V] -V VRIU!I"x6
_CityObject :p)|C:*Ar6Vi23C:C-P§

VI"C«xdV!I"x0a028"aék 63

ePONOPO INOCityGMLAropgd) @6.4.3/0.7/€8CityGMLAr6op)PO:

ﬁ*/\

<<Feature>>
gmi::_Feature

il

gen::_genencAttribute *

class uldax

class, function 0 usage :¢®'¢_eiiICk6VW.tyGML

OGC 12-019
CityModel V Y
class, function, Nusage

_CityObject

_CityObject)p|

<<DataType>>
gen:: genericAttribute

<<Feature>>
gmi::_FeatureCollection

i

<<Feature>>

CityModel

+name : xs:string [1]

1.2

| D

<=DataType>>
gen::stringAttribute

<<DataType>>
gen:intAttribute

<<DataType>>
gen::doubleAttribute

+value : xs::string [1]

+value : xs:integer [1]

+value : xs::double [1]

classi

gen::_genericAttribute

<<DataType>>
gen::dateAttribute

<<Datalype>>

gen::uriAttribute ||

<<Datalype>>

gen::genericAttributeSet

+value : xs::date [1]

+value - xs::anyURI [1]

+codeSpace : xs:anyURI [0..1]

cityObjectMember
* 0 1 <<DataType>>
<<Feature>> gen::measureAttribute
*\|, app:.appearanceMember CityObject +value : gml::MeasureType [1]
<<Feature>> B +creationDate : xs::date [0..1]
app::Appearance PP--8ppearance . | +terminationDate - xs::date [0..1] *
+theme - xs-string [0..1] N » |+relativeToTerrain : RelativeToTerrainType [0..1] generalizesTo
+relativeToWater : RelativeToWaterType [0..1]
<<Geometry>>
% | . gmil::_Surface
\ | | I | 0.2
<<Feature>> <<Feature>> <<Feature>> <<Feature>> <<Feature>> baseSurface e
dem::ReliefFeature luse::LandUse veg::_VegetationObject frn::CityFurniture wir::_WaterObject 1
<<Geometry>>
“<<Fea_tun?>> ] <<Feat_ure>> ) <<Feature>_> ) "<~_tFeatL_|re>> gml::OrientableSurface
gen::GenericCityObject _Site tran:;_TransportationObject grp::CityObjectGroup +orientation - gml:-SignType [0..1]

<<Feature>>
bidg::_AbstractBuilding

<<Feature>>
tun::_AbstractTunnel

<<Feature>>
brdg:: AbstractBridge

R 23. CityGML3@~JU}ifiéuvBA"09$D6#;I3XMLNEopéUQuv36#nE
$CityGML"#$%dwxé

CityGML:1{r6)@6.6.11010.12/*C6R:C
no»00+CqedUeCityGMLCQT iil:3Dx60aWro2"*,VeeeVAxcro:00

C _SiteCEA#OC®N[»0
pTUC
TUBU!"x601i:5f

86

GenericCityObject 0

CT_A~VvAaV!IeUGIN9PV&ET 02fYb+IV)
GenericCityObject "UZV,&&no»0CityGMLréq1h(0:0+CUUT:%&'Vi®

Y

<<Geometry>>

tex::TexturedSurface

_genericAttribute Vdax
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YzTU  Generics réVe ¢_4}0 CityObject NEnTUu:{ulVUel +©:1qulr

a4V GenericsrééeuiUp _generictAttribute 1~66nC _CityObject "TUCityGML:)U&,*
A16e11ul _generictAttribute x-E _CityObject C)@6.10.13/**é&YifgV _CityObject
JO0+|CUEEYDIViigd ¢ E{I{uIMIVI{roxoR _CityObject :0+

|CCVIECityGML1Ar6 éN6: 00N

qA+©AS8:;0KL¢_[CityGML:;0r61h:C Appearance &l")@06.9/* \ixc:
»00+1Aha:ZVihZA CityObject 4aE 3VNO[GMLJ _Feature Er5e:AN
_CityObject Ppo Apperance Pp¢_TU CityObjectMember 0 appearanceMember _nT{:

E{e  CityModel PpbéC )@6.9/0.10.1.1/4:V;0¢_fie _CityObject 74:
24CrAET!"x6®QT; KL V;0r6 TUCityGML:)U& tA16VeenlUp;de

1~66nC _CityObject )@06.10.13/*MiV,6€56 Apperance ro:%&'V Apperance
Uli®x_CityObjectv»O+|C¢UN_VeéeUroNuv Apperance réxno»0tAro’

LRSIV

4é--1Vi23Ch5¢é TexturedSurface "p;0WrfOE jAUVyNece:CityGML67C;|

gqMA TexturedSurface |E{:KL¢_cO#ERE Appearance roViiOBW.hPT

U TexturedSurface "

XML ¢fEa

CityGML CityGML Corer6:XML;-~ua[ANNo%=>)URI*%
=http://www.opengis.net/citygml/relief/2.0. & Reliefro:xmlschemadRCVYOURIAUA%=z$
2000

10.1.1. xeTaé

Abstract CityObject Type, _CityObject
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<xs:complexType  name=" AbstractCityObjectType " abstract ="true ">

E  <xs:complexContent>

E <xs:extension base =" gml:AbstractFeature Type ">

E <xs:sequence>

E <xs:element  name="creationDate " type ="xs:date " minOccurs =

"0" />

<xs:element  name="terminationDate type ="xs:date "

minOccurs ="0"/>

E <xs:element  name=" externalReference " type =

" ExternalReferenceType " minOccurs ="0" maxOccurs =" unbounded " />

E <xs:element = name="generalizesTo " type =

" GeneralizationRelationType " minOccurs ="0" maxOccurs =" unbounded " />
E <xs:element = name="relativeToTerrain " type =

" RelativeToTerrainType " minOccurs ="0"/>

E <xs:element = name="relativeToWater " type =

" RelativeToWaterType " minOccurs ="0"/>

E <xs:element ref ="_GenericApplicationPropertyOfCityObject !
minOccurs =" 0" maxOccurs =" unbounded " />

E </xs:sequence>

E </xs:extension>

E  </xs:complexContent>

</xs:complexType>

=l

s

<xs:element  name="_CityObject " type =" AbstractCityObjectType " abstract =
"true " substitutionGroup ="gml:_Feature "/>

<l--

=== >

<xs:element  name="_GenericApplicationPropertyOfCityObject " type =
"xs:anyType " abstract ="true "/>

CityModelType, CityModel

88
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<xs:complexType name=" CityModelType ">
= <xs:complexContent>
<xs:extension base =" gml:AbstractFeatureCollectionType ">
<xs:sequence>
<xs:element ref ="_GenericApplicationPropertyOfCityModel
minOccurs ="0" maxOccurs =" unbounded " />

m> > [T M

E </xs:sequence>
E </xs:extension>
E  </xs:complexContent>

</xs:complexType>

<l--
S D>
<xs:element = name=" CityModel " type =" CityModelType " substitutionGroup =
" gml:_FeatureCollection ">
=l
-
<xs:element name="_GenericApplicationPropertyOfCityModel " type ="
xs:anyType " abstract ="true "/>
_CityObject Member
<xs:element = name="cityObjectMember " type ="gml:FeaturePropertyType "
substitutionGroup =" gml:featureMember " />

AbstractSiteType, _Site
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<xs:complexType name=" AbstractSiteType " abstract ="true ">

E  <xs:complexContent>

E <xs:extension base =" AbstractCityObjectType ">

E <xs:sequence>

E <xs:element ref ="_GenericApplicationPropertyOfSite !
minOccurs ="0" maxOccurs =" unbounded " />

E </xs:sequence>

E </xs:extension>
E  </xs:complexContent>
</xs:complexType>

<l--
=
<xs:element  name="_Site "
substitutionGroup =" _CityObject
<l--
=
<xs:element name="
abstract ="true "/>
066C
_site:|C™Aa CityObject :|CV

type =" AbstractSiteType "
n />

_GenericApplicationPropertyOfSite "

abstract ="true

type ="xs:anyType

_siteZWaWW3' VilyVX%0:6C CityGMLge:*A)v.AaVvIeUGI*jWra
_Site UEl&iioqiv+DZidV-2V;<éUosiUqin

10.1.2. Generalisation relation, RelativeToTerrainType ~ RelativeToWaterType

GeneralizationRelationType

<xs:complexType

F <xs:sequence
<xs:element

</xs:sequence>

<xs:attributeGroup

</xs:complexType>

> > M M

RelativeToTerrainType, RelativeToWaterType

90

name=" GeneralizationRelationType t>
minOccurs ="0">
ref =" CityObject "/>

ref =" gml:AssociationAttributeGroup ">
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<xs:simpleType name=" RelativeToTerrainType ">

E  <xs:restriction base =" xs:string ">

E <xs:enumeration value ="entirelyAboveTerrain ">

E <xs:enumeration value ="substantiallyAboveTerrain ">

E <xs:enumeration value ="substantiallyAboveAndBelowTerrain ">
E <xs:enumeration value =" substantiallyBelowTerrain ">

E <xs:enumeration value ="entirelyBelowTerrain ">

E  </xs:restriction>

ST -l

<xs:simpleType name=" RelativeToWaterType ">

E  <xs:restriction base =" xs:string ">

E <xs:enumeration value ="entirelyAboveWaterSurface ">

E <xs:enumeration value =" substantiallyAboveWaterSurface ">

E <xs:enumeration value ="substantiallyAboveAndBelowWaterSurface ">
E <xs:enumeration value ="substantiallyBelowWaterSurface ">

E <xs:enumeration value ="entirelyBelowWaterSurface ">

E <xs:.enumeration value ="temporarilyAboveAndBelowWaterSurface ">
E  </xs:restriction>

</xs:simpleType>

10.1.3. AAVW

ExternalReference 6RéA  _CityObject ERNOKLIACP)x6:Z=aeV*Y4eALKISVATKIS

UOS MasterMapC” U[;<KLifi:=2)UURIT*0;<x8:8U)UY>4UURIT*

a\\vuz ExternalReference C{E informationSystem UpV¢ ExternalObjectReference fg

ZURIM

ExternalReferenceType, ExternalObjectReferenceType
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<xs:complexType name=" ExternalReferenceType ">

E  <xs:sequence>

E <xs:element = name=" informationSystem " type ="xs:anyURI " minOccurs ="
0" />

E <xs:element  name=" externalObject " type =

" ExternalObjectReferenceType ">

E  </xs:isequence>
</xs:complexType> <!--

e
<xs:complexType  name=" ExternalObjectReferenceType ">
FE <xs:choice>

<xs:element  name="name" type ="xs:string "/>

<xs:element name="uri " type ="xs:anyURI " />
</xs:choice>
</xs:complexType>

10.1.4. %~+'(

CityGMLxcré1héeeé!"r{Cl 6"EIPp#?KL:fONAys}O6"El:|®

iNEé#?ViioeanC __CityObject 6Bp): address UIVUY4z¥PV (¢ e»|CCx#?
OatuMyaVWar{a»|C _AbstractBuilding 0 Doortu addressiii*¢, OC éUxcro:p

YUUC{el'#?KL)@6.10.3/*"

#?KL«éxalAddressilomultiPoint(¢a@)ul™*vaV xAW2PpV multiPoint +Idakoip
Y208 W2-¢ i"VG%E_Z2DU3DA#?2Wra+OeRNOIVV-GML3¢_TUXLinks

x+002BUAY T V#2¢®jiie; <89C VU Ej;<WebOa, UACityGMLBIC #?

UTUphE{?8#7KLV,E{xp);<+©:8U"

#?KLZTUoasis2003AA: xALaddress%-koVp%-a2iGH#?1hééUrgNit
V Address: xalAddress il:|UpfgaUOASIS xALrgOa26n

AddressPropertyType, AddressType, Address
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<xs:complexType name=" AddressPropertyType ">

E <xs:sequence  minOccurs ="0">

E <xs:element  ref =" Address "/>

E  </xs:sequence>

E  <xs:attributeGroup ref =" gml:AssociationAttributeGroup ">

</xs:complexType>  <!I--

<xs:complexType name=" AddressType ">

E  <xs:complexContent>

E <xs:extension base =" gml:AbstractFeatureType ">
E <xs:sequence>

E <xs:element  name="xalAddress " type ="
xalAddressPropertyType ">

E <xs:element  name="multiPoint " type =
" gml:MultiPointPropertyType " minOccurs ="0"/>

E <xs:element ref ="_GenericApplicationPropertyOfAddress "
minOccurs ="0" maxOccurs =" unbounded " />

= </xs:sequence>

E </xs:extension>

E  </xs:complexContent>

</xs:complexType>  <!I--

SO -

<xs:element name="Address " type =" AddressType " substitutionGroup =

"gml:_Feature "/>

=l

s

<xs:element  name="_GenericApplicationPropertyOfAddress " type ="xs:anyType "

abstract ="true " />

<l--

e ]

<xs:complexType name=" xalAddressPropertyType ">

E  <xs:sequence>

E <xs:element  ref ="xAL:AddressDetails ">

E  </xs:isequence>

</xs:complexType>
_'¢ OCityGMLUUb:v2E{UXALT O'00'#?: **aUCityGML Buildings r6)@06
10.34V#2KL1ITEW2x6( bldg:Building )*é0V¥4zCityGML"*80E{#?KLV ;U

PO OxALO )edUpCtuVyafgéUurn:oasis:names:tc:cig:xsdschema=xAL:2.0"12G.1C
1héNO--:CityGMLUUb *V»CE{0&#?Up:Wav"
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<bldg:Building> E <bldg:address>

E <core:Address>

E <core:xalAddress> <l-- Bussardweg 7, 76356

Weingarten, Germany -->

<xAL:AddressDetails>

<xAL:Country>
<xAL:CountryName> Germany</xAL:CountryName>
<xAL:Locality Type ="City ">
<xAL:LocalityName>

> [T» [Th TP TP

Weingarten </xAL:LocalityName>

E <xAL:Thoroughfare Type =" Street ">
= <xAL:ThoroughfareNumber>
7<IxAL:ThoroughfareNumber>

E <xAL:ThoroughfareName>
Bussardweg </xAL:ThoroughfareName>

E </XAL:Thoroughfare>

E <xAL:PostalCode>

E <xAL:PostalCodeNumber>
76356 </xAL:PostalCodeNumber>

E </xAL:PostalCode>

E </xAL:Locality>

E </XAL:Country>

E </xAL:AddressDetails>

E </core:xalAddress>

E </core:Address>

E  </bldg:address>

</bldg:Building>

OGC 12-019
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<bldg:Building> E <bldg:address>

E <core:Address>
E <core:xalAddress> <!l-- 46 Brynmaer Road
Battersea LONDON, SW11 4EW United Kingdom --> <l-- source:

http://xml.coverpages.org/xnal.html -->
<xAL:AddressDetails>
<xAL:Country>
<xAL:CountryName> United Kingdom </xAL:CountryName>
<xAL:Locality Type="City ">
<xAL:LocalityName> LONDOMN/XAL:LocalityName>
<xAL:DependentLocality Type =" District ">
<xAL:DependentLocalityName>
Battersea </xAL:DependentLocalityName>

[T [T> [T> [T» [Th [Th [Th

<xAL:Thoroughfare>
E <xAL:ThoroughfareNumber>
46 </xAL:ThoroughfareNumber>
E <xAL:ThoroughfareName> Brynmaer
Road</xAL:ThoroughfareName>
</xAL:Thoroughfare>

</xAL:DependentLocality>
<XAL:PostalCode>
<xAL:PostalCodeNumber> SW11
EW/xXAL:PostalCodeNumber>
</xAL:PostalCode>
</xXAL:Locality>
</xAL:Country>
</xAL:AddressDetails>
</core:xalAddress>
</core:Address>
</bldg:address>
</bldg:Building>

™ M [y Ty e me me S T e e e

10.1.5. a4aa

ImplicitGeometry : mimeType ulkoa gml:CodeType . fiil:'¢_e&iiiCjO YOI,
il:W.Ti¢_e19C.6CIEN

10.1.6.1 6\a

20\a
1. CityModel Up)C{= CityModelType Véfa= gml : FeatureCollection * ®E{
cityObjectMember Up)C{= gml:FeaturePropertyType ), app:appearanceMember Up )C{
=app: AppearancePropertyType )Vo gml:featureMember Up)C{= gml:FeaturePropertyType )i
4|\
2. ExternalObjectReference é-é;0Up name )C{= xs:string *0  uri)C{= xs:anyURI*,<é
U¢_[jiC:noNOk6~"UZVYaz©é1h ExternalReferenceType C{:  informationSystem
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ulUp)C{= xs:anyURI*V¢ fglh ExternalObjectReference : uriUp”

3. &4éI"+0+O:#?KLVp+©:p)O+C)6R AddressPropertyType C{:0I i
VxAlECityGMLAroV,é AddressPropertyType C{)UAL1h#?KL:Up"

4. [ARguo:6f)@06.8.2/*Z CityGML Corer6:N<NViiafiguoé-:N&iP

8)@0.8.3.3/*ZxcNaiPé:N<N~

VWi_6

5. _CityObjectMember Up)C{= gml:FeatureProperty Type )¢®E{NO _CityObject UpVpUpé
OZENC:x6VY4 bldg:Building VTUGML 3.1.1C:XLinkdfVxfiJ _CityObject :?a
UXLinkéU”ecNi%&' _CityObjectMember : XLink:href (l,®k"fiJ _CityObject Up)
»CAJ  _CityObject Up ARNO80UaN8OC:»0 i*MgusSE{:UpUéUVUh
®a/£us5uhasn

6. AddressPropertyType C{¢_E{ AddressUp?aUTUgmI3.1.1:/J AddressUpXLinkéU"e
cNi%&'V AddressPropertyType : XLink:href GlV»x)Up,®k"iJ#?Up)»CHh
J#?Up ARNO8oUaN80:»0 j*Mgu5E{:UpUUVUh®aALu5Uh
asn

10.2. au%Y%~AE1DTM2

"r{:NO!P<NZz# ~CityGML:UY# r{)DTM*[r+*Ar6 Relief1h)@06.7/

*N&CityGMLCV# [lod0-4C:C relief-feature 17)I241SEUMLIVXMLrgoRd12A.9

*\  ReliefFeature [ ReliefComponent :NOUEQO"-a\"»8yi¢ =de[¢adyllEy 6

B:+6» NA ReliefFeature 0 ReliefComponent UE4 _ CityObejct Viip):uloqigjUE!

@" ReliefFeature ¢_(ihadf:# I"Oaqar# ¢_koaT¢A°U°a) RasterRelief*VA

“N) TINReflief*V}iE) BreaklineRelief *U"V) MasspointRelief *Y xiC{[p):GML3C"

£= gml:RectifiedGridCoverage "£°aiV gml:MultiCurve ¢"£HEV gml:MultiPoint  "£'uV

C{V gml:TriangulatedSurface / gml:Tin “¢2\A" NUU"Y,zé gml:TriangulatedSurfaces CV;'1
éA 8VaLE gml:Tin C ,T'AVVVYE»CA™ |N¢éé%-fO!'W)DelaunayA™ [NV

@00kabe et al.1992*\}iE[AVAET NV, ZNaAVVA
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<<Feature>>
core::_CityObject

T

<<Feature>> . <<Feature>> N <<G try>>
ReliefFeature . 1. ReliefComponent 0.1 mI?cF)’nc:Ie ryon
+lod : core:integerBetweenOand4 [1] reliefComponent ~ |*lod : core:iintegerBetweenOand4 [1] extent gmi:Folva
<<Feature>> <<Feature>> <<Feature>> <<Feature>>
TINRelief MassPointRelief BreaklineRelief RasterRelief
tin reliefPoints ridgeOrValleyLines breaklines grid
1 1 0.1 0.1 1
<<Geometry>> <<Geometry>> <<Geometry>> <<Feature>>
gml::TriangulatedSurface gml::MultiPoint gml::MultiCurve gml::RectifiedGridCoverage
<<Geometry>>
gml::Tin

+stopLines : gml::LineStringSegment [0..]
+breakLines : gml::LineStringSegment [0..*]
+maxLength : gml::LengthType [1]
+controlPoint : gml::posList [1]

R 24. CityGMLAM=F-$D3UMLRéuvBA"09$D6#;13XMLNEopéUQuv3i#
nE$CityGML Relief$%dwxé

eCityGMLUUDbCVxi# C{¢__ha:fgaéeNAVaréGD:N?INTOV}IC{¢
Uha:j¢ Del"Vudsha:itUNAON.ave_eeEic{:aéelo# :N<N
V*Y,88A°OHEVUIEEA NO}JIE e Yi%& VHEfQUA™ ¢cAuol ~.A
VpE»,¢_UhaC{# r{el ~aeaAYiaévajO# xo1hél »eylil:

opHI  )i25*@UEU%&'VOTAUUb:&yilt»yI9px)Meyil[av T
IEy T'VpEY ¢®@eNMY,VYNGfE eedoNax# OAWrV»CNP;<» [&;
DUTINT ¢ IC{o0:yi[p)# x6:11uTu5"
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validity extent polygon

valid grid area

e e e

R 25. ABQacaK6-$CityGMLJaaDTM&R!GG Uni Bonn+é

DTM:(iloNAOhNSDNA»OCityGMLIArG)YaW2r{*:+IAiVé¢@°LODWD:W
2r{b\Eu!UNROWE:DTMCA

YifOli TICpeiil)@06.6.5/4"TIC¢_&ENuUA,-DTM_()ha:+©VYawWav\V3
"UI"C«VAQthDTM:NAT "LEfPVER¥PYS$!c\ ~g¢_8eDTMOp)+O:

42bésTIC

ReliefFeature 0 ReliefComponent "éNO  lod UVI'p):j¢ D*eUEU%&'V ReliefFeature
:LODU  ReliefComponent :LOD$E~UZVgdako«&éDLOD: ReliefFeature Vp ReliefFeature

[ ReliefComponent 4\V»CNp ReliefComponent :LOD¢_EAIé ReliefFeature :LOD"»0ZZV
*1/,VxALOD3;VELOD2CTUT ¢, °4_v[LOD3C ReliefComponent 6R3:+Pbl}»,0~Q
é"LOD2NA0LOD349¢_TUBYIIEY :6f0ab\iivQ-Npb ReliefComponent ©j
NCAwE:LODVUZé&°»LOD'Xja30¢V ReliefFeature g¢_ti»0LOD3r{NATUA

XML ¢fEa

CityGML Reliefr6:XML;-00[fiNN0o%=>)URI*%=http://www.opengis.net/citygml/relief/2.0.
& Reliefr6:xmlschemadRCVYOURIAUA%=z$-200"

10.2.1. %Ya00--"%Ya00cU

ReliefFeatureType, ReliefFeature
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<xs:complexType name=" ReliefFeatureType ">

E  <xs:complexContent>

E <xs:extension base =" core:AbstractCityObjectType ">

E <xs:sequence>

E <xs:element name="lod " type =" core:integerBetweenOand4 ">
E <xs:element name="reliefComponent " type =

" ReliefComponentProperty Type maxOccurs =" unbounded " />
E <xs:element ref =
_GenericApplicationPropertyOfReliefFeature
"unbounded " />
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>  <!--

minOccurs =" 0" maxOccurs =

T M T

e

<xs:element = name="ReliefFeature " type =" ReliefFeatureType !
substitutionGroup =" core:_CityObject ">

<l--

e e e e e e e e e

<xs:element  name="_GenericApplicationPropertyOfReliefFeature " type =
"xs:anyType " abstract ="true "/>

<I--

S Al

<xs:complexType name=" ReliefComponentPropertyType ">

E <xs:sequence  minOccurs ="0">

E <xs:element ref ="_ReliefComponent "/>

E  </xs:isequence>

E  <xs:attributeGroup ref =" gml:AssociationAttributeGroup ">

</xs:complexType>

AbstractReliefComponentType, _ReliefComponent
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<xs:complexType  name=" AbstractReliefComponentType " abstract ="true ">

E  <xs:complexContent>

E <xs:extension base =" core:AbstractCityObjectType ">

E <xs:sequence>

E <xs:element name="lod " type =" core:integerBetweenOand4 ">
E <xs:element name="extent " type ="gml:PolygonPropertyType "

minOccurs ="0"/>
E <xs:element ref =
" _GenericApplicationPropertyOfReliefComponent
"unbounded " />
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>  <!--

minOccurs =" 0" maxOccurs =

T M T

e

<xs:element  name="_ReliefComponent " type =" AbstractReliefComponentType "
abstract ="true " substitutionGroup =" core:_CityObject ">

<l--

e e e e e e e e e

<xs:element  name="_GenericApplicationPropertyOfReliefComponent " type =
"xs:anyType " abstract ="true "/>

10.2.2. 60UYPYX%6Ya

TINReliefType, TINRelief
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<xs:complexType name="TINReliefType ">
= <xs:complexContent>
<xs:extension base =" AbstractReliefComponentType ">
<xs:sequence>

<xs:element  name="tin type ="tinPropertyType ">
<xs:element ref =" _GenericApplicationPropertyOfTinRelief "

minOccurs ="0" maxOccurs =" unbounded " />

</xs:sequence>

E </xs:extension>

E  </xs:complexContent>

</xs:complexType>  <!--

T M e M M

S D>
<xs:element name="TINRelief " type ="TINReliefType " substitutionGroup =
" ReliefComponent " />
=l
-
<xs:element name="_GenericApplicationPropertyOfTinRelief " type ="
xs:anyType " abstract ="true "/>
<[t2
s
<xs:complexType name="tinPropertyType ">
E  <xs:sequence minOccurs ="0">
E <xs:element ref ="gml:TriangulatedSurface ">
E  </xs:isequence>
E  <xs:attributeGroup ref =" gml:AssociationAttributeGroup ">
</xs:complexType>
TINRelief:00i [GMLUoI C6R gml:TriangulatedSurface . Y<N¢_;g#1hN&aA™
( gml:TriangulatedSurface )UiééTU|C) gml:Tin *kd|6VbCIEO~UE"ecNI%E&!

VY$E{  gml:Tin ¥Pé&TU%iDelaunayA |NAO!WA |NA§)@060kabe et al.1992*"

10.2.3. IX%Y%

RasterReliefType, RasterRelief, Elevation
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<xs:complexType  name="RasterReliefType ">

E  <xs:complexContent>

E <xs:extension base =" AbstractReliefComponentType ">

E <xs:sequence>

E <xs:element  name="grid " type ="gridPropertyType ">
E <xs:element  ref ="

_GenericApplicationPropertyOfRasterRelief " minOccurs ="0" maxOccurs =
"unbounded " />

E </xs:sequence>

E </xs:extension>

E  </xs:complexContent>

</xs:complexType>  <!--

s W

<xs:element = name="RasterRelief " type =" RasterReliefType " substitutionGroup
=" _ReliefComponent " />

<l--

e e e e e e R

<xs:element  name="_GenericApplicationPropertyOfRasterRelief " type =
"xs:anyType " abstract ="true "/>

<l--

TS S4sss --D> <l--

S Al

<xs:complexType name=" gridPropertyType ">

E <xs:sequence  minOccurs ="0">

E <xs:element  ref ="gml:RectifiedGridCoverage ">

E  </xs:isequence>

E  <xs:attributeGroup ref =" gml:AssociationAttributeGroup ">

</xs:complexType> <!--

<xs:element name=" Elevation
"gml:._Object " />

type ="gml:LengthType " substitutionGroup =

10.2.4. 1"#%Ya

MassPointReliefType, MassPointRelief
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<xs:complexType name=" MassPointReliefType ">

E  <xs:complexContent>

E <xs:extension base =" AbstractReliefComponentType ">

E <xs:sequence>

E <xs:element  name="reliefPoints " type =

" gml:MultiPointProperty Type ">

E <xs:element ref =

" _GenericApplicationPropertyOfMassPointRelief " minOccurs ="0" maxOccurs =

" unbounded " />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>  <I--

m> M

=== D>

<xs:element = name="MassPointRelief " type =" MassPointReliefType !
substitutionGroup =" ReliefComponent " />

I

TSSO -

<xs:element name="_GenericApplicationPropertyOfMassPointRelief " type =
"xs:anyType " abstract ="true "/>

10.2.5. $%%4%Ya

BreaklineReliefType, BreaklineRelief
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<xs:complexType name=" BreaklineReliefType ">

E  <xs:complexContent>

E <xs:extension base =" AbstractReliefComponentType ">

E <xs:sequence>

E <xs:element  name="ridgeOrValleyLines " type =

" gml:MultiCurvePropertyType minOccurs ="0"/>
= <xs:element  name=" breaklines
" gml:MultiCurvePropertyType " minOccurs ="0"/>
= <xs:element ref =
_GenericApplicationPropertyOfBreaklineRelief " minOccurs ="0" maxOccurs =
" unbounded " />
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType> <!--

type =

m

[T [T> [Th

= >}

<xs:element = name=" BreaklineRelief " type ="BreaklineReliefType !
substitutionGroup =" ReliefComponent "/>

e

oo D>

<xs:element  name="_GenericApplicationPropertyOfBreaklineRelief " type =
"xs:anyType " abstract ="true "/>

0>B:a0" BreaklineRelief fgdEE{jo¢ iC{C:Ni*
10.2.6.1_6\&
20\a
1. gml:Polygon tioUploéTU _ReliefComponent :ilul)C{=__gml:PolygonPropertyType

*:gyllVpUp)fiazD 1y"#Ey Oal VpEy ¢®«&?N"

VWi_6
2. ReliefFeature Up:  reliefComponent ii¢_E{NO?®: _ReliefComponent UpVUigeeT
UGML 3.1.1:XLink&fVxAJ _ReliefComponent UpOaXLinkéU”ecNi%&:!
_reliefComponent GiC: XLink:href, ,®k"AJ _ReliefComponent Up)»CiiJ

_ReliefComponent Up ARNO806UaN8OC:»0 * R;Vfgu5IE{:UpUéU
VeYilov,ea@a&LuvUiaLhin

3. TINReliefUp: tindi¢_E{NO?®: gml:TriangulatedSurface UpVUi 8aeTUGML 3.1.1
:XLinkafVxiiJ gml:TriangulatedSurface UpOaXLinkéU e¢Ni%&' TINUIC
. XLink:href ulV,®k"iJ gml:TriangulatedSurface Up)»CiiJ gml:TriangulatedSurface
Up ARNO86UANSBOC:»0 {* R;VfguSIE{:UpU&UVeYil9'V
®a@aEuvUiaEhin
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4. RasterReliefUp:  grid ui¢_E{NO?@: gml:RectifiedGridCoverage UpVUideeTUGML
3.1.1:XLink&fVxiJ gml:RectifiedGridCoverage UpOaXxLinkeU e¢Ni%&
' gml:RectifiedGridCoverage Up:  XLink:href ,®k"fiJ gml:RectifiedGridCoverage Up)»Cii
J gml:RectifiedGridCoverage Up ARNO80UaN8OC:»0 j* R;VIgu5IE{:
UpUeéuveYilo'v,@a@aLEavUiaL£han

10.3. 2&~A
W2r{ZCityGMLAg{:0+6foNdae£0i¢O )LODOELODA*CT ' W2voW2<9
:O+0ilout00 CityGML:W2r{[O+Ar6 Building 6B)@6.7/*"261héLOD1D4

O :3DI"OWar{*A

R 26. LOD1&0\+VLOD2& \+VLOD3&U6+NLOD4& 6+d3pg0,-$D0i& Al
céBeééVm-g-h ingenieure+architekten GmbH+é

W2r{:UMLI%i27I'VXMLrg6R012A.40'8"pr{:q)CZ _AbstractBuilding ViZ
O+C _Site)\UEA _CityObject *:|C. _AbstractBuilding ZriCxW2UW2<9:" i4

_AbstractBuilding Z[W?2<9a\:VqWz2<9u¢_Z _AbstractBuildings VI_¢_"EnTBi:
|€é£aF2"iaéC _CityObject :|CV _AbstractBuilding UE@a  _CityObject :I&iilVd
&GML3%-|®iiiNu( gml:name etc.) vCityGML+&:(ilV¥4 WB  )@0.6.7/*
_AbstractBuilding quled:»0il¢_é&CityGML CD r60awrn@o6.10.12/+UT

UCityGML)U& tA18)@06" .10.13/*"

W2Pé-[AEha:W2a\VY40OUxKPé-V)TU CityObjectGroup :6f0alé)@6
.6.8/*"1,\Pé-:OW2¢_T'4 Omain buildingO?

Building 0 BuildingPart V'UEé _AbstractBuilding :UIVY4'=W2vCDV|®)¥%EIV ¢Uo
6*VUXVWO.8VU.BV$%C{VIUD! v#jo# 0£:Uudx)DIrYa@U(U
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Building U BuildingPart g¢_kox) : Addres

lod3ImplicitRepresantation -] ==Object>
loddIimplicitRepresentation core:ImplicitGeometry
lodd ImplicitRepresentation 2] lod2imulicitRepresentation
lod4ImolicitRepresentation D-;_J lod3lmelicitReoresentation
- lod4 ImplicitRepresentation
lodd Geometry o1 0.1 lod2G , ST
= <=Geomety=> Eometry Buildinglnstallation
lod4Geomety . | gml::_Geometry lod3Geometry " |+class : gmi:CodeType [0..1] .
0.1 loddGeometry = |+function : gmi:CodeType [0.."] Rl
+usage : gml::CodeType [0.%]
» /v outerBuildingInstallation
. .
==Featura>>
IntBuildinginstallation o — - address ~ [ <<Feature>> address
+class ; gml:CodeType [0..1] » interiorBuildinglnstallation J\ 7| core--Address | s
" +funiction : gml:CodeType [0..7] L) ', .
+ - gml:CodeT 0." -
usage : gmi-CodeType [D.7] <<Feature=x
AbstractBuilding
; '
reominstallation /4 +class - gml:CodeType [D..1]
+unction : gmil:CodeType [0.."] L
+usage : gmk:CodeType [0..7]
+yearOfConstruction © xs:giear [0..1]
s ==Fagture== +yearOfDemolition : xs::gYear [0..1] .
= BuildingFumniture +roofType - gmlkCodeType [0..1] =
+class ; gmlzCodeType [0..1] +measuredHeight : gml:LengthType [_3..1] )
+function : gmk-CodeType [0..7] +storeysAboveGround - xs::nonhegamln:eger [D..‘ 1
+usage : gmi:CodeType [0..7] +shoreysEIgIUmeund : xsnonMegativelnteger [0.. ]
+storeyHeightsAboveGround : gmE:MeasureOrMullListType [0..1] .
* /M interiorFumniture +storeyHeightsBelowGround : gml:MeasureOriNullList Type [0..1] =
afefale [o|e]a]= [ " =y o]e]e]
Yy
— eature=> =<Feature>>
ST Building BuildingPart |*
Room =
+class @ gmil:CodeType [0..1] consistsOfBuildingPart
+unction : gml:CodeType [0..7] interiorRoom
+usage : gml:-CodeType [0..7] lod 15alid lod 1 MultiSurface lod1 Tarrainlntersection
0.1 . lod25alid lod2MultiSurface led2Terrainintersection
lod3Solid lod3MukiSurface lodDFoctPrint led3Temainintersection
lod4Solid lod4MultiSurface lodDRoofEdne lod4 Terrainintersection
0.1 0.1 0.1 W -
o4 Salid <<Geometry=> <z Geometry=> led2ZMutiCurve
LBt | gml:_Solid gmil:MultiSurface Iod3NuCurve
0.1 -.-
E..‘-‘T\ o0 ' loddMuliCurve
- 0.1 0.1
. <<Feature>> loddMultiSurfacs lodZMultiSurface ‘1<:3i|0":|g?>>
O N =
_Opening [ lod3MultiSurface lod3MultiSurface Lom= i
"'opening loddMultiSurface loddMultiSurface
=<Faature=> =«Feature=> boundedBy * dul e
Window Door un hd = i ~boundedBv
» < _BoundarySurface o boundedBy
0.2 " boundedBy
[ I I I 1 I ]
<<Feaiure>> <<Feature>> <<Feafure>> <<Feature>> <<Featura>> <<Featura>> <<Featura>>
RoofSurface WallSurfacee GroundSurface ClosureSurface CeilingSurface InteriorWallSurface FloorSurface
=<Feature>> =<Feature>>
OuterCeilingSurface OuterFloorSurface

R 27. CityGML,-$D3UMLRéuvBA"09$D6#;I13XMLNEopé4iuv3RONE

$CityGML Building $%dwxé

_AbstractBuilding :001"0'BF2%i271" {ALODOELOD4D o UNiiVysWar{:
16<9e}OLODC «&Ou:T"Vyays}OLODC daléreCityGMLCVIExHC (1}
OLOD:APQr%-pq)@0.6.2/*é&4p):LOD1hha:tol V¢_éha:LODCI
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“pa:xon

eLODOCVW2¢_UTa:AVigel ~rYbe_ NDIilwav: 1y "#0$%yoYud i
d#°aVUUD\Er{C"e4EGCVYPaVuioi G5 ieV*¥#0U# UUMOUUé
Olo#8jWav:1y"#V# UUBOZIY"#0S$%E)$%yo*liol :]é-VEoA»
JcéieCéesUtulrUALUsAUUCIMW2r{d&E{jo¢ i*eYi%e&'VE
ou{U©$%Wragei:LOD20LOD3Io:A:}~"A800-¥PAV6%VUPEUAANAS
18%VV»D!'parysze&Vuo-'-Y ¢, OLODOUO0-C:noNOV ¢ ¥PalE%Va@
(O:DI"™W2vly"#eo AWav#8§:AE%DYV$%yol)Jie$%%DY)*Vs

$UBPA
eLOD1CVWar{[Wz;p:ti0-T"*g¢_a@ gml:MultiCurve x TICOAI)@6.6.5/

*Muol eéLOD2Céé1y gml:MultiSurface 0 gml:MultiCurve VUAx$%U©VaUSEOW?
i¢OaWr"eLOD20gb:LODCVW?2v:;E8gt_éé _BoundarySurface

0 BuildingInstallation O&a'R»N” _BoundarySurface ZW2v;p:N<NV«&é) WallSurface *V
$%) RoofSurface *V#8) GroundSurface *V;<#8) OuterFloorSurface *V;<6YQC) Outer-
CeilingSurface *Uaas) ClosureSurface *O+&|@" BuildingInstallation ¢UAW2UpV¥4baeVR
aveiU;<auvyYpUpOPUUW2y:;0rNO BuildingInstallation ¢_«&dil class

V function 0 usage)@06i27*"

eLOD3CV _BoundarySurface x6)uoi*C:&¢¢_T"a0+x67eLODAC(NAGAD)VE

T [EOBO&A:W22<VeWar{C[ RoomTYi¢tAléréWav:eeKLEUIV
*1,4vaC:2aKL)ONA j:=-O*VE&%-:8CUW2v0Ayu:A£ ep<N?5C
V¢eeTUCityGML1h:NUN&AS'E)@6.10.3.6/*VnAU&ASR:NnT%-)*Y4VUAS
RU+NGEPX):BO*xBOOAIENW2Y:?2<  {V-W2y?h®+0:v-)iC«ha*

VU IntBuildingInstallation 1%z jAseE+6B0)YAADUE«*V¢,iBOCDpqVEe)

YazeU-y*iW2pg NO Room ¢®«&iil classV function 0 usageV»'¢ei,liCoR)
.10.3.8/012C.1*» class:iild&0Ulo|®@xBaOaNCV*Y4a-UcBaVyaplil,

®5£Nn function :UICUAT'BO:OPUxV*¥43&VEBM4zx6:"HTUfgiiaUh

avee TU usageiiry ¢ Olii¢_5£Ean

BO:¢oIgeoj¢_T"a Solid U MultiSurface "A'RjéVA8¢ 26\+06:

_BoundarySurface sV/OFi& FloorSurface +V1ii& CeilingSurface +Ni6& InteriorWallSurface
+é6prsV~o,No, VAsB BuildingFurniture /0é  BuildingFurniture sQ classV funtion

N usage__Oiil*12G.15G.61héE{EOW?r{: *CityGML89Vpr{E{éALODOELOD4

r{VEIW2?2<A

XML ¢fEa

CityGML Building r6:XML;-~00[fiNNo%=>)URI*%
=http://www.opengis.net/citygml/building/2.0. & building ré:xmlschemadRCVYOURIAUA%
=z$-200"

10.3.1. 2&"28AU

BuildingType, Building
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<xs:complexType name=" BuildingType ">
= <xs:complexContent>
<xs:extension base =" AbstractBuildingType ">
<xs:sequence>
<xs:element ref =
minOccurs ="0" maxOccurs =" unbounded " />

m> > [T M

E </xs:sequence>
E </xs:extension>
E  </xs:complexContent>

</xs:complexType>  <!I--

s

<xs:element  name="Building " type ="BuildingType " substitutionGroup
" _AbstractBuilding ">

<l--

=== >

<xs:element  name="_GenericApplicationPropertyOfBuilding
abstract ="true " />

Building Z _AbstractBuilding :¢,O]CoN 4zWavs[NO)a *<N&a\V¢, ) TUpCDA[
haF2~a\:W2vW*.£UU$%C{ha:WavVigiNE\NO«eNOUEO1

{ BuildingPart : Building )6i28**W2Cc<N:uoosui+i)elé Building +©CI™

BuildingPartType, BuildingPart

<xs:complexType name=" BuildingPartType ">

E  <xs:complexContent>

E <xs:extension base =" AbstractBuildingType ">
E <xs:sequence>

E <xs:element  ref ="

_GenericApplicationPropertyOfBuildingPart
" unbounded " />

E </xs:sequence>

E </xs:extension>

E  </xs:complexContent>
</xs:complexType>  <!--

oo D>

<xs:element = name="BuildingPart " type =" BuildingPartType !
=" _AbstractBuilding ">

<l--

e e

<xs:element  name="_GenericApplicationPropertyOfBuildingPart
"xs:anyType " abstract ="true "/>

108

_GenericApplicationPropertyOfBuilding

type ="xs:anyType

minOccurs =" 0" maxOccurs =
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BuildingPart E*a
uN?2W20W2<9pg~

Building with two
building parts
(represented as
one Building
feature and one
meluded Build-
ingPart feature)

_AbstractBuilding ~jUAxW2v:<90aWr)6i28*"

OGC 12-019
BuildingPart x6)s

Building consist-
ing of one part
(represented as
one Building
feature)

R 28. Aoa,-& +Noa,-¥280++063,-0i& Alaug+é

AbstractBuildingType, _AbstractBuilding

<xs:complexType

E  <xs:complexContent>

E <xs:extension

E <xs:sequence>
E <xs:element
" s

E <xs:element
=" 0" maxOccurs =" unbounded " />
E <xs:element
maxOccurs =" unbounded " />

E <xs:element
minOccurs ="0"/>

E <xs:element
minOccurs ="0"/>

E <xs:element
="0" />

E <xs:element

minOccurs ="0"/>

E <xs:element

" xs:nonNegativelnteger

E <xs:element
minOccurs ="0"/>
E <xs:element

" xs:nonNegativelnteger

" gml:MeasureOrNullListType

E <xs:element

" gml:MeasureOrNullListType

E <xs:element

" gml:MultiSurfacePropertyType

E <xs:element
OGC China

name=" AbstractBuildingType " abstract ="true ">

base =" core:AbstractSiteType ">

name=" class type ="gml:CodeType minOccurs ="0

name=" function type ="gml:CodeType minOccurs

name="usage " type ="gml:CodeType minOccurs =" 0"

name="yearOfConstruction type ="xs:gYear

name="yearOfDemolition type ="xs:gYear

name="roofType " type ="gml:CodeType " minOccurs

name="measuredHeight type ="gml:LengthType

name=" storeysAboveGround " type =
minOccurs ="0"/>
name=" storeysBelowGround " type =

name=" storeyHeightsAboveGround " type =
minOccurs ="0"/>
name=" storeyHeightsBelowGround " type =

minOccurs ="0"/>

name="lodOFootPrint " type =
" minOccurs ="0"/>
name="lodORoofEdge " type =
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" gml:MultiSurfacePropertyType

E <xs:element
minOccurs ="0"/>

E <xs:element
" gml:MultiSurfacePropertyType

E <xs:element
" gml:MultiCurveProperty Type

E <xs:element
minOccurs ="0"/>

E <xs:element
" gml:MultiSurfacePropertyType

E <xs:element
" gml:MultiCurvePropertyType

E <xs:element
" gml:MultiCurvePropertyType

E <xs:element
" BuildinglnstallationProperty Type
E <xs:element
" IntBuildingInstallationProperty Type
"

E <xs:element
" BoundarySurfacePropertyType
E <xs:element
minOccurs ="0"/>

E <xs:element
" gml:MultiSurfacePropertyType

E <xs:element
" gml:MultiCurvePropertyType

E <xs:element
" gml:MultiCurvePropertyType

E <xs:element
minOccurs ="0"/>

E <xs:element
" gml:MultiSurfaceProperty Type

E <xs:element
" gml:MultiCurveProperty Type

E <xs:element
" gml:MultiCurveProperty Type

E <xs:element
" InteriorRoomProperty Type "
E <xs:element
" BuildingPartPropertyType "
E <xs:element
minOccurs ="0"

E <xs:element

"unbounded " />
</xs:sequence>
E </xs:extension>

T
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minOccurs ="0" />

name="lod1Solid " type ="gml:SolidPropertyType
name="lod1MultiSurface "
" minOccurs ="0"/>
name="lod1Terrainintersection
minOccurs ="0" />
name="lod2Solid " type ="gml:SolidPropertyType !

type =

" type =

name="lod2MultiSurface " type =
" minOccurs ="0"/>
name="lod2MultiCurve " type =

minOccurs ="0"/>

name="lod2TerrainIntersection " type =
" minOccurs ="0"/>
name=" outerBuildingInstallation " type =

minOccurs ="0" maxOccurs =" unbounded " />
name="interiorBuildinglnstallation " type =
" maxOccurs =" unbounded

minOccurs =

name="boundedBy " type =
" minOccurs ="0" maxOccurs =" unbounded " />
name="lod3Solid " type ="gml:SolidPropertyType

name="lod3MultiSurface " type =
" minOccurs ="0"/>
name="lod3MultiCurve " type =

minOccurs ="0"/>
name="lod3Terrainintersection
minOccurs ="0"/>
name="lod4Solid "

" type =

type =" gml:SolidPropertyType

name="lod4MultiSurface " type =
" minOccurs ="0"/>
name="lod4MultiCurve " type =

minOccurs ="0"/>

name="lod4Terrainlntersection
minOccurs ="0" />
name="interiorRoom
minOccurs =" 0"
name=" consistsOfBuildingPart
minOccurs =" 0"
name="address

" type =

type =

maxOccurs =" unbounded " />

" type =
maxOccurs =" unbounded " />

" type ="core:AddressPropertyType

maxOccurs =" unbounded " />

ref =

minOccurs =" 0" maxOccurs =
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E  </xs:complexContent>
</xs:complexType>  <I--

Eeeeeee

<xs:element  name="_AbstractBuilding " type =" AbstractBuildingType " abstract
="true " substitutionGroup ="core:_Site "/>

<I--

S D>

<xs:element  name="_GenericApplicationPropertyOfAbstractBuilding " type =
"xs:anyType " abstract ="true "/>

06C _AbstractBuilding E{W2ulV»tol" vW2UW2<9&halLODC:uo/'RI"AYP

ullova'=

a) Wav(Wwz<9) class*Vha:i3Ux) function *oha:"HUX) usage*:NCAY bl
:U'e_el,iiCkon

b) WoUW2<9:W6.D) yearOfConstruction *0U+.9) yearOfDemolition *"YPuI¢UA

lo!"r{CW2AA: INEGVK:Z6"ELE£0

c) W2UW2<N:$%C{) roofType *¢_e&l iICkoitium

d) WavUW2v<N:tupxD!) measureHeight *»

e) #a8j) storeyAboveGround *0') storeyBelowGround *:£U"

f) #48_j) storeyHeightsAboveGround *0 ') storeyHeightsBelowGround *:£DiINIC
. NOTA60£:DINACNO ZAR:DIA

£i290i30CeeA pawave50LoDE C:x)vWeE_¢éiui.hal :j¢EaVW?2
r{e#$iul°lo®!V_vor{:O+F2UNa«é+&'R{R:49f§Zha: e
_AbstractBuilding VE4EU+PLODpqga:ii"

LODO FootPrint LOD0 RoofEdge

=)
g
=
s
[==]
R 29. ABud°u€8$LOD0dQobe,$g>€0 i0,-0dR& lodOFootPrint +&¢f+V
IOF8\,-3--éyI3¢8/0EAF8€ R{0_ lodORo0TEgde /0&¢f+VwW/0 £,-

2@3ullYVEA?0¥0& AIKITVAFranzCb+
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