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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 USERÕS 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 LICENSORÕs 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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S0

NOTE

WxTV789:÷Þ?5ëvÉrsF:Y÷^OGChÉÑnoÜ=D5nTÑ8rs:
½n^É9PáùVñ©ë³×p%&Öâµø^áù`p%-:ÄJ'ãpqm=âFc
óVW×p87h6ëúß:ëi12×7%-:TôV12pqrstuÜm=âFpq
:?5Vy12×)89^

CityGML 2.0.067òCityGML 1.0.067)OGC doc No.08-007r1*òû:¦úûÜ=

¥ Î�üýò³´Î¨:cÒ÷ró3

¥ UÅW²òW²<9;þ'ßÑC:1¶ÿÌÎ§) OuterCeilingSurface , OuterFloorSurface *3

¥ W²vòW²<9Ç:!§"#ò$%ÿÌ:LOD0Î�3

¥ Î�!"×öp×Å&Î# ò¶§ ¡:1¶üÏ) relativeToTerrain , relativeToWater *3

¥ tu'òüÏb:1¶êUüÏ^

¥ CityGMLÍ,ìÎ1ô:¦cXÖ)()üÏ£èüÅ gml!codetype  C{VëJÅ1h()»¢®ü
Ï':1¶Í,ìÎ*^

º£ë:CityGML 1.0"**+Éëy:2.0"*V,¥Pº8òÇ:CityGML;¬ùûòrg ¡'øe
áCityGML 2.0-¢^
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0. V0

0.1. st
.è.Ê:!"ò�é`èá!"TUb+0êKb/é·$bÀV#0b12b34òâ³'5bX%·$ò
ÅÆrêÔhà:)U&¸2WèêÀV!"r{^î;VèßàÅÆÇt'¿) ENDV2002/49/EC *:"%
ëJÇVÀV#$KLòÀV!"r{Äùé¦PñU^

6.èVúÊÙèêÀV!"r{jößá7Í Üùor{Vó8é'ßò}~f§:?5^íîVÝÞr{
ù9,®UÅ¢eÜ9:Vqh®UÅÒ÷ÇÉbÑÖn­ÜùûÙÚáà^[År{:ë=¢¦UÏçôéÀ
V!"r{:7Ï)UVíîfgaUÑìøêU:WrfÓV_}~hà)U&¸:KL¥ê^

CityGMLZÑìUÅÎ¨ÀV!"×ö:êU'ßKLr{^CityGML¢èhà)UJ:òûçÂV×Å3D!"
r{:È\7b¢6ÉVÊËá¦PVÝ¢dåpàÙÚèhà&¸Ì:¯U^¢;<)UCityGML:&¸ËÌ
!"TUbW²XÖb12=>?0bÅÆrêb+0êKb/é·$bG@A°bB#â·$b34òâ³'
5bþCrêDÔ^

CityGMLZÑìnÅXML:äg#IJÙÚr{VUÅèêÀV!"r{:îïò2ñ^¡ZñáGML3:ÑÖ
«·)Urg"£VGML3Z[OGCòISO TC211ÄÅ:ùûÙÚ2ñò+,:¢¹ÁGH%-^CityGMLn
ÅISO 191xxíìbOGCbEVNåç)W3C*bWeb3Dåç(W3D)òF2ÜKL%-/Öäã)OASIS*:Ê
ìGH%-^

CityGMLößé!"ò»¸r{ÇÃpq:×öCDvòû:qíVëvÉ»ùob}~b'ßò;ûüÏ^Ò
!"Ó:ößGHÏVhsËÌW²F2VñËÌÐJbµjb¶·b!"Ç«ÔÔ^CityGMLgËÌéÒ÷
CbIéb×öòû:qíòùûüÏòû:¡¢£¤r{^CityGMLàÆ(UÅú»¸òÞ»¸V¢_Î¨h
à¡¢£¤:# òÀV×ö^[ÅCityGML¢_Î¨©ë}~ò'ß:ÈÑªÈr{Vg¢_Î¨«ë¬­}
~ò¡®¦'ßJd:¯°Ê¥¦r{VíîCityGML¢_"£hà#$KLíñòUäòû:KLcó2ñ^

0.2. uvwx
CityGMLá2002.Å[SIG 3D:\]IÄ^á2010._çVpÞä\áGDI-DE:Ñ<Ñ^2010.òPVSIG 3D
KüÅALM-Nß+Os¹#$ÙÚnäX%ÖU)GDI-NRW*^SIG 3DZÑÖIJ:ÞäV[èáÒGbÕ
GbAPòQ#s:70ÊÇ�ébü3<üòóÓ12ä\Vã¯ÅIÄ¢¥ñ:ÀV!"r{ò#$¢e
Ü^SIG 3Döñ:RÑÖöñ\zZ15éNØÀV¬­)W3DS*VÝZÑÖ3DSô¬­VgZOGC`èÕx
:)OGC Doc. No. 05-019 and OGC Doc. No. 09-104r1*^

2005.VGDI-NRW: Pilot 3D  89T¤\|"%ywÙéCityGML:Ñ<Ñ?5^üNièáÒG²#VÁ
¨éCityGMLè!"TUfíò12j:)U^2006.ÄV EuroSDR:CityGML89gIUqxßà:ÀV!"
WrM,^2006.6/ã12/VCityGMLèOWS-4:CAD/GIS/BIMr÷ÇRÉ)UòwÙ^á2008._è
VCityGML)1.0.067*\áOGC:ÑÖ%-^

ÂÝÖÆû¢VIUVCityGMLÊ¸è°ËÌÐÑ^ÒGòßà»òGÇ:!"TUCityGML1hé²á:ÀV
!"r{)s)ùÖ*|Vä(b#WbÒXßYòZ[\*^èÓGVBâti3D89)IGN France*öß
éCityGML LOD2:ÑÖrU89Vy1hé]ÛòëF^ß_`ßbÌába+ò³b"Çc:Ù
Ú^CityGMLèÖ×:ÀVdV89ÇgÄùé¦PñUV5ã»ÀV#$KL%-òÀVnäX%^ßà:å
Ê!"V¼erfb0?gbÚÛËbsÜÝVØÙ:!")LOD2ò3V<ÑZLOD4*´TUCityGML LOD2
Ü3èÖâÙÚ:Î�ü2ñ^CityGML×ßçÆ]NINSPIREh.:W²r{)2.067*â^é¦úÛÜVp
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h.éèBWÑÖßàùûÙÚnäX%V_¤¥ñfg1h�çÙÚ^è¹àVÞßàÅá)LOD1òLOD2 *
bÊêbîiá)LOD3*òjk)LOD2*:ÀV!"r{gTUCityGMLÖâÙÚ:Î�ü2ñ^î;
VCityGMLè³èl¹:ÀVùûÙÚnäX%ÇÅ`ãq¦P:ñU^

õöVåÊâóò-õö«êëæç:fgè56CityGML:TU^»Çm{í*ZÀV!"ÙÚn)3D City
Database*VpÙÚnZÑÖ`$:Io3D#$ÙÚnVÒPUÅîïbÎ¨ò·$[ä($öú-1h
:Oracle 10g R2ò11g R1/R2+:èêÀV!"r{^¡¬°56CityGMLVy1ûéÑÖUÅ'·ò'
5CityGMLr{:ö«^î;Vä(ôõú-ñ1héÑÖUÅY$CityGMLr{)citygml4j*:IoJavaC
nòAPI^SafeØ9�é:êñö«FME)Pp¥ñêq*ZESRI:ArcGIS2¤Ï¹Á:Ñ<ÑV¡g«
ëCityGML:ëìæç^àuVBentley Systems:BentleyMapÔCADö«V_vCPA Geo Information
:SupportGISÔGISö«g1hCityGML:ëìæç^9P<Ñ3DÇ¤D)´Z`$1h:*gáCityGML1h
ëræç^*¼Vèéú-:Aristoteles ViewerbAutodesk : LandXplorer CityGML Viewer)studio67
s`$*bKIT Karlsruhe:FZKViewer for IFC and CityGML_vBitmanagement Software GmbH:BS
Contact)êë#$ùû¹Áö«BS Contact Geo1héCityGMLt9*^qÅCityGMLêñö«`è0uv
Ê^¼ë¥PV¢XYCityGML:LfNw http://www.citygml.org  _v http://www.citygmlwiki.org^

0.3. CityGML 2.0 yz{
CityGML 2.0ZÇ×CityGMLGH%-1.067)OGC Doc. No. 08-007r1*:ÒPøcVáCityGML:Ò÷r{ê
·éúu:cv?5òc|®^NO6ÃÄÖUZ×1.16:ÑÖÞøc^NOëJ:ÒPx¯Z¹hèõfr
{\¬òCityGML"*8ò£§:"çõ5Ï^pqV÷ÞøecÓty OGCüý)@ôOGC89 No.135r11
*ÌqÅÞNOò"çõ5Ï:PêÖÑ:"%^íîVAzÉCityGML{»:øc¥êVºÒP67Bøe
á2.0V_>éOGC67|ôý8^

CityGML 2.067_'Tßj"çõ51.067=}Öëy:1.0"*´Zëy:2.0"*VP1Z¥Pº8òÇ
:CityGML;¬ùûòrg ¡øeá×):2.0¬²VíáCityGML67B+,Êèo,Çøc^

_'lmõoéCityGML2.0:cv|®^

y|}~�MÄÅ^ÇÉ

³´) Bridge  *òüý) Tunnel  *Z!"ò;ûr{Ç:¦P×ö^¡ìZ2ênäX%:¦P
ä\<ÑVêòZ!":%±ÏW²^CityGML1.0Ñã{|rüUÅ³´òüý:Ò÷róVíîfg
TU GenericCityObject  ñáÍ$èWrò2ñîC×ö)@ô.10.12/*^CityGML2.0£èê·
é¿Öc:Ò÷róVu¹Î¨³´òüý^ÝZ×CityGMLÒ÷r{:Ã~=³´ró)@ô.10.4
/*òüýró)@ô.10.5/*^

³´òüý¢_ULOD1Ð4Î¨VnäÙÚr{ü Building  r{«ëÑã:F2^*¼V¢_º³´
òüýÑõáÊÖ<ÑV¢_TUûëIç:Ò÷ÿÌ§×þ·:²Ö<ÑÖâ'ßÑCVyâ¢_Î
¨�¡_v?<Wö:F2^ÝìÄÅ:r{F2ëJÅ×'ß"·:$õVyëJÅÇÉØ9"£ö
ñu^³´òüýr{ÑDÑÖé+öÅ³´òüý:øÊõfòr{Üp^

lÑÖ|}ÜáHàâ
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¥ CityGML"#$%&'()10.1*+

á ×ôönC core:_CityObject  à¶é¿Öc:¢âüÏ= CityGML Core Ç:
relativeToTerrain  ò relativeToWater  ^ÝÞüÏ_öÏ:fgÎ¨#vp×Å# ò¶
§: ¡VÂqäÅªÈëy:ÇÉ)*¼VÇÉ#'W²v:Ùu*Vh¥PS;:ÙY#
 r{Ü¶·r{^

¥ ,-.$%

á LOD0 /0

ã W²v£è¢_TULOD0×W²!#§"#ò/Ü$%ÿÌÖâÎ¨^¢_º£ë:
åVÙÚòèá5ùòçéÍè:$%¦WÙÚ¯Å­éÉÑÖÀV!"r{Ç^9Ps
=Å¶å:ÀVÎ§^

á 1234567/8

ã áéÂ'ßjV×§hZ¶åê§ghZ$%<Ñ:W²;þÖâÑCVê·é¿Ö
1¶:ÿÌÎ§= OuterFloorSurface  ò OuterCeilingSurface  ^

á 94567/831:;<

ã ±é _AbstractBuilding  ò Room  V BuildingInstallation  ò
IntBuildingInstallation  :Î§ùoÍ £è¢_TUÒ÷ÿÌÎ§Öâ'ßÑC^*
¼V×ÅWrá BuildingInstallation  :ëíì)!x=-î$%j:öì*VëJÅ
×»$%òêïÎ§Öâ'ß»Ñ^

á =>?@31:AB

ã ±éBuildingFurniture;VñgùoÍ )@ô.8.3/*£èñ¢UÅÎ¨
_Opening  b BuildingInstallation  ò IntBuildingInstallation  ^TUñgùoçVÝ
Þ!"×ö:S{¢_èç<ó%í¨©îïVyèÀV!"r{:hà ¡Öâ"*
Ü^

¥ CD$%&'()10.12*+

á Ï{róÇà¶é¿ÖÏ{üÏ= MeasureAttribute  ò GenericAttributeSet  ^
MeasureAttribute  ëJÅÎ¨tu'_v×lUÈ :êU^ GenericAttributeSet  Zn
TÏ{üÏ:;¬bé^¡1héÑÖcodeSpaceüÏ(¢â)VUèÎ¨ößpüÏb:ä
ã^

¥ EFGB$%&'()10.10*+

á LandUse #òC{:ÍÎÊ¸¹úVËÌ#±Î§rüUÅ+ö@#sU:»¸ò«ë+
ö@#ôö:»¸VcxZõëµj^

¥ HIJKLMNBO&PQ$%+�&'()10.10*+

á áéM, class , function  ò usage :TUV×ÅèCityGML 1.0Ç1héÑÖv_j
üÏ:lëPpCV´Ã~épÀÜä^

lCityGMLä4ãåtçHàâ
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CityGMLÇVèÍ,ìÎÌ1héCbúÙòUÓÔ()üÏ:Ù'^pÍ,ìÎ¢_[noäãÜ{»ûÚ»
+ö:KL¥êèCityGMLrgò;kö^pqVÝì1ôy©ë¬°ùûèCityGML 1.0+,rgÇVíá
èCityGML 1.0"*8òÇVp):üÏh®k"«ëlUÍ,ìÎ':Ym^ÝÑVèCityGML 2.0ÇRÉé_
`=lëÂÍ,ìÎÇQr':üÏ´üÅ gml:CodeType  V¢óGML 3.1.11ô×Í,Î'Öâ+,(@ô.
/10.14éõøÊKL*^ÝÖ gml:CodeType  á()üÏà¶éÙ'Vp|®då1hk"p)Ym
:URI^

CityGML 2.0Héqèê

19FÇ1héXMLrgä9 D:øe^

lopCëHíìî3ï

¥ ¡¢£¤r{)LOD*:ü¦Pê)@ô.6.2/*
.6.2/Ç15:hàCityGML LODü¦PêZsTÍÏ:^pqVCityGML 1.0Ç.6.2/:Å üÝÑ¨
"hÑãVíîÊÇ×CityGML 2.0Öâé¡¢^

¥ NeCityGML¨*ÙÚb)@ô12G*
12GÇ1h:CityGML¨*ÊjNeò¹Á^£èVè¨*ÇÁ¨éU£ìLODÔ Î¨:àÑW²r{
V¤¨éhàLODÇW²:'ßòùo ¥V_vTUXLinksèPpòûçÂùoÜp^ÙÚbüCityGML
XMLróËÑÅ1hV¢è_'N?Ç¦É http://schemas.opengis.net/citygml/examples/2.0/  ^

¥ )U&¸¹ÁTU:c¨*)@ô19Ñ*
19ÑÇv¶éÏèNØ1D³¬­&¸Vpí*áTU)U&¸¹Á:.åÖ*|^
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1. pñ
78òZOGC+,%-VUÅèê3D!"ò;ûr{#Î¨bîïò2ñ^CityGMLZnÅGML3:ÑÖ«·)
Urg¶_"£^

CityGMLÒP×¯°ânÅ#$KL:ÀV§uÙÚv»pq'ßÙÚÖâWr^ü»òÀV§uägp¨
VCityGMLnÅÑÖø¶lm:bêU:KLr{Vpr{hssË{ùoò;ûKL^×Å+ö&¸
VCityGMLñ1héÑì¹Á1ôVèh6'ß¥ñÏ:P1'VU¢=D:+©èlmÙÚ^

u¹:¢_)U:&¸ë=!"ò;ûTUbW²XÖb12ò=>?0bÀV#0bÅÆrêb+0êKb/
é·$bG@A°b34òâ³'5bþCrêDò+01D³^

CityGMLj$áZ3DSô:oäg^r{ÇË{:'ßKL¢UÅ^\Öñ1Í )*¼KML/COLLADAÜX3D
89*:ugÜëJ^(UÅîëJ:OGCSôNØ¬­)PWS*ZOGC W3DS^OGCNØeÍ¬­)WVS*
áèê3D;ûò!"r{1hnÅÍè:3DSô¬­^

CityGML«ª_'+V=

¥ nÅISO 191xxíì:!";û#$ùûKLr{)KL7·*

¥ nÅISO 19107r{:3DùoÍ GML3Î¨Ó

¥ v·Î§+©:Î¨)*¼«$b¬­*

¥ ÑCòIé

á ÙY# r{Z[)ËÌ®è:*hT¿À¯N)TINs*bT¿°äbi±Èò²³Èb´uV
ä\:

á µ#)9PáW²vb³´òüý*

á µj)Ë{§Rb·Rò¶É×ö*

á ¶·)·RbÎ§*

á 2êX%)Í F2òÀVÎ§ÙÚ*

á @#sU)«ëhà+V:@#sUfg*

á !"Ç«

á êU:!"×öòüÏ

á Uä¢öß)·Í*Ñä

¥ Ê¥¦r{=«ë5ìu¹öß:¡¢£¤r{)LOD*

á LOD0Ð»¸V;û

á LOD1Ð!"V»¸

á LOD2Ð!»V89

á LOD3ÐW²r{);<*V#%

á LOD4ÐW²r{)?<*
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¥ hàLODÇ:Ê¦Î¨VhàLODÇ×öòû:ÏÜqí

¥ +©)|*ùo·òû:¢â}~Äæ

¥ )U&¸¹Á)ADE*=CityGMLrgÇ+ö:<ÑV¢Uèöß+ö:¹ÁJ:V*¼UÅÇt¾¿
rêVÜiêëÔGcGÇW²KLr{%-)NBIMS*:üÏè¹~CityGML^

OGC 12-019

OGC China 23



2. ì_ó
7GH%-lëv:ÑãÏ9%s(UÅCityGML"*89^7GH%-:qèNOg¢®º¸$iÜ^âiñ
áÑãÏ9%^

7GH%-.8lã.10lTöéÈ¹:CityGML XMLrgößòTÍÏ?5)-CityGMLró*V)ûÚ.7l
èCityGML"*89ÇTU^7%-:"£h¥P56lëCityGMLról1h:°<®¯^ûÚ.7.2/
ÇCityGML profiles)rU89*:T¿òkaV<Ñróò|®:ëy"£Zj56:^

>é7GH%-:CityGML"*89)«ª_'À8l9=

¥ >é.7/ã.10/Tö:T¿òPê

¥ êë12B.1Çôötdè9:lëpqtdí*

¥ }~12B.2ÇüCityGMLróëq:ôötdè9Ç:lëÑãÏCD^
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3. opóVWCU
_'TÍÏ89lË{:lmVêëè78Ç:êUV2\éOGC 12-019:ÝÑ<Ñ:Tö^ºZ%x03:
êU89V»òç:NeÜNOQh(U^UZ»¼ûÚOGC 12-019�\M.:²fóÓV)U'ìTÍÏ8
9:Ãc67^ºZhx03:êU89V»Ãc67(UÅ7%-^

_'lì89×ÅCityGML%-:)UZh¢Ü{:^±aUGML 3.1.1:ùor{ò;VgTUéÑÞ»¡:
1¶õfV¼ñgùo)@ô.8.2/*b;ûr{)@ô.9/*½ùéX3DòCOLLADA:õfV_v#?T
UOASIS¢¹Á#?'(xALÎ¨^

¥ ISO 8601:2004, Data elements and interchange formats Ð Information interchange Ð Representation
of dates and times

¥ ISO/TS 19103:2005, Geographic Information Ð Conceptual Schema Language

¥ ISO 19105:2000, Geographic information Ð Conformance and testing

¥ ISO 19107:2003, Geographic Information Ð Spatial Schema

¥ ISO 19109:2005, Geographic Information Ð Rules for Application Schemas

¥ ISO 19111:2003, Geographic information Ð Spatial referencing by coordinates

¥ ISO 19115:2003, Geographic Information Ð Metadata

¥ ISO 19123:2005, Geographic Information Ð Coverages

¥ ISO/TS 19139:2007, Geographic Information Ð Metadata Ð XML schema implementation

¥ ISO/IEC 19775:2004, X3D Abstract Specification

¥ OpenGIS¨ Abstract Specification Topic 0, Overview, OGC document 04-084

¥ OpenGIS¨ Abstract Specification Topic 5, The OpenGIS Feature, OGC document 99-105r2

¥ OpenGIS¨ Abstract Specification Topic 8, Relations between Features, OGC document 99-108r2

¥ OpenGIS¨ Abstract Specification Topic 10, Feature Collections, OGC document 99-110

¥ OpenGIS¨ Geography Markup Language Implementation Specification, Version 3.1.1, OGC document
03-105r1

¥ OpenGIS¨ GML 3.1.1 Simple Dictionary Profile, Version 1.0.0, OGC document 05-099r2

¥ IETF RFC 2045 & 2046, Multipurpose Internet Mail Extensions (MIME). (November 1996)

¥ IETF RFC 2396, Uniform Resource Identifiers (URI): Generic Syntax. (August 1998)

¥ W3C XLink, XML Linking Language (XLink) Version 1.0. W3C Recommendation (27 June 2001)

¥ W3C XMLName, Namespaces in XML. W3C Recommendation (14 January 1999)

¥ W3C XMLSchema-1, XML Schema Part 1: Structures. W3C Recommendation (2 May 2001)

¥ W3C XMLSchema-2, XML Schema Part 2: Datatypes. W3C Recommendation (2 May 2001)

¥ W3C XPointer, XML Pointer Language (XPointer) Version 1.0. W3C Working Draft (16 August 2002)
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¥ W3C XML Base, XML Base, W3C Recommendation (27 June 2001)

¥ W3C XML, Extensible Markup Language (XML) 1.0 (Second Edition), W3C Recommendation (6 October
2000)

¥ OASIS (Organization for the Advancement of Structured Information Standards): extensible Address
Language (xAL v2.0).

¥ Khronos Group Inc.: COLLADA Ð Digital Asset Schema Release 1.4.1

¥ The Schematron Assertion Language 1.5. Rick Jelliffe 2002-10-01
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4. òô

4.1. ö/õú
78ÇTU:¾ì¼'=

õú BCDE <Clùûü

2D Two Dimensional åV

3D Three Dimensional ÀV

AEC Architecture, Engineering,
Construction

W²böJb%ö

ALKIS German National Standard
for Cadastral Information

ÒG#0KLGÇ%-

ATKIS German National Standard
for Topographic and
Cartographic Information

ÒG# òôÍKLGÇ%
-

B-Rep Boundary Representation ÿÌÎ¨Ó

bSI buildingSMART
International

GHZ[W²våç

CAD Computer Aided Design Öñ1¿JXÖ

COLLADA Collaborative Design
Activity

MàXÖ?0

CSG Constructive Solid
Geometry

2ö"·ùo

DTM Digital Terrain Model ÙY# r{

DXF Drawing Exchange Format Í 2ñäg

EuroSDR European Spatial Data
Research Organisation

ßàùûÙÚóÓäã

ESRI Environmental Systems
Research Institute

ÅÆíñóÓl

FM Facility Management X%·$

GDF Geographic Data Files #$ÙÚ89

GDI-DE Spatial Data Infrastructure
Germany
(Geodateninfrastruktur
Deutschland)

ÒGùûÙÚnäX%

GDI NRW Geodata Infrastructure
North-Rhine Westphalia

ALMÀNß+Os¹#$
ÙÚnäX%
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õú BCDE <Clùûü

GML Geography Markup
Language

#$%&'(

IAI International Alliance for
Interoperability (now
buildingSMART
International (bSI))

GH¤¥ñåç)£Êø¬
áGHZ[W²våç*

IETF Internet Engineering Task
Force

¤åNöJ+Döñä

IFC Industry Foundation
Classes

öónäC

ISO International Organization
for Standardisation

GH%-Üäã

LOD Level of Detail ¡¢£¤r{

NBIMS National Building
Information Model
Standard

GÇW²KLr{%-

OASIS Organisation for the
Advancement of
Structured Information
Standards

GHF2ÜKL%-/Öä
ã

OGC Open Geospatial
Consortium

GHIJ#$KLMN

OSCRE Open Standards
Consortium for Real Estate

B#âIJ%-åç

SIG 3D Special Interest Group 3D
of the GDI-DE

GDI-DE:ÀV+DÜÝÞä

TC211 ISO Technical Committee
211

ISO 211ôõÆ]N

TIC Terrain Intersection Curve # p2ÁÈ

TIN Triangulated Irregular
Network

hT¿À¯N

UML Unified Modeling
Language

ñÑWr'(

URI Uniform Resource
Identifier

ñÑÑo%=>

VRML Virtual Reality Modeling
Language

èê£"Wr'(
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õú BCDE <Clùûü

W3C World Wide Web
Consortium

EVNåç

W3DS OGC Web 3D Service OGCNØÀV¬­

WFS OGC Web Feature Service OGCNØPp¬­

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

Web3Dåç56XML:3D8
9IJ%-

XML Extensible Markup
Language

¢¹Á%&'(

xAL OASIS extensible Address
Language

OASIS¢¹Á#?'(

4.2. UMLå ¡
è78òÇVTUñÑWr'()UML*Â¥F2Í)ôBooch et al. 1997* gÃ£CityGML%-VTU
:UMLÎ¨Ó¼'Í1l¨^

R 1. UMLSTR&U(ISO TS 19103VFWXY-Z[$>\]+
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ûÚGML3,
CityGMLÇlër{Üpû:qåQáÈ":^íîVCityGMLÇ:qå,®È"'5^'5:f" _ÄÅÎ
¨^êòVqåÇ:ÜpVlTU:j'8[»¯ÆÖâkö^¯ÆN;¨èqå9%:16^¼zÍ Î¨h
u¹V¿fgº¯Æ: ¡SôÉqålk":Üpj^

TUÉ:rÇ¼'=

¥ ÇGeometryÈÎ¨×ö:ùo È^ùoÍ ZÂôöGMLC{ AbstractGeometryType  É^:¢=Dò
¢»Ñ×ö^

¥ ÇFeatureÈÎ¨ûÚISO 19109öß:Ò÷Pp^PpZÂôöGMLC{ AbstractFeatureType  É^:¢
=Dò¢»Ñ×ö^

¥ ÇObjectÈÎ¨ÂôöGMLC{ AbstractGMLType  É^:¢=Dò¢»Ñ×ö^

¥ ÇEnumerationÈèkö8Y':ÊöìÎÇV()ëy:üÏ'^()èCityGMLrgÇ[?åkö^

¥ ÇCodeListÈ()ëy:üÏ'^ü()hàV'ìÎZIJ:VíîèCityGMLrgÇ©ëú5^¢_è;
<Í,ìÎÇ1hdå:'^W.tyGML3.1.1ªÈYmË¡89(@ô.6.6/ò.10.14/)ºÍ,ìÎ"
£áªÈYm^

¥ ÇUnionÈZÑÖüÏìÎ^»'ßZVènoÆû,®TUÑÖÑÖüÏ^

¥ ÇPrimitiveTypeÈñá"£ÇSUC{56:Î¨^

¥ ÇDataTypeÈñáÑä{|%=>:':Ìo>^ÙÚC{ËÌSUÍößC{òUä¢ößC{^íîV
ÙÚC{Z,ëGÉÜc¥ñ:CDV»ÒP9:ZhîRÑÖC:ôöÈ¥VUÅÐÎbîïb+,Ü
Ï3îï^

¥ ÇLeafÈZèUMLËÍÇTUVÎ¨©ë»ò|C{^

¥ ÇXSDSchemaÈèUMLËÍÇTUVÎ¨Ë{+ö;¬ùû:lëöß:XSDrg:ûÜp^lëË?5Ü
ä9C´JèÑÖrgÇ^

¥ ÇApplicationSchemaÈèUMLËÍÇTUVÎ¨XMLrgößÂû7jÐÑÅXMLrgÜ'(ÇRÑÖ¹
É%-õf^*¼VApplicationSchemaÎ¨GML:¹Á>éGML:Ò)UrgT¿Ó^

áévÒCityGMLUMLÍÎ:¢ëÏV¼zCüÅhà:UMLËV¿Uhà:ÓÆÌo)ôÍ8 UMLË:õo
*^ËÆfí¼':

¥ %á>Æ:C  üÅUMLËÕx:Ò÷^*¼VèÑÖ CityGML Core ró:10.1/ÇV>ÆUèÎ¨
CityGML Core UMLËÇöß:C^àuVè10.3/UMLÍÇ;¨:>ÆCZp/Ç Building  róÕx:
Ò÷^

¥ %áÔÆ:C  ü>Æpqå:Ëhà^áu¹Î¨ÝÞCV¡ì:C¬²ûëÑÖ;¬ùûPÕVè­
ÖTÍÇüCityGMLró°Ñpqå)@ô4.3¢Ç;¬ùûòPÕìÎ*^*¼Vè Building  ró:j
'8ÇV CityGML Core róÇ:Cj%áÔÆV¡ì:C¬P§ëPÕ core  ^

¥ %áÖÆ:C  ZèGML3Çöß:V¡ì:C¬P§ë gml  PÕ^

_':UMLÍÎ¨*Á¨é7TÍÇTU:UMLÎ¨ÓòËÆfí^è7*ÇV>ÆCüCityGMLW²rópq
åVÔÆCZ CityGML Core róVÖÆCÎ¨GML3öß:ùoÜp^

OGC 12-019

30 OGC China



R 2. ^0_`aCityGMLbcdAB3UMLSTNefgh3UML0iR

4.3. XML¢f£¤^¢f£¤]¥
CityGMLÙÚr{tÒ÷Ñõá×cróòÒ÷¹Áró^ËÌ×cè?:lëró´[»áá:XMLrg89
köV}Ö´ößé°ç°Ñ:XML;¬ùû^¹ÁrónÅ×cróVíîË{)êë@A*CityGML×cr
g^

è78òÇVró;¬ùûü/Ø:PÕpqå^ÝÞPÕè7TÍ:TÍÏ<ÑÇñÑTUVUÅlëUMLÍ
òCityGML"*8ò¨*^Î1Çì5éCityGML×cróò¹Áróv»XML;¬ùû%=>ò/Ø:;¬ù
ûPÕ^

/1: CityGML$%j/Vk;l3XMLmnopqrSVstmnopuv0i

CityGML~� ¢f£¤-¦§ ¢f£¤]¥

CityGML×c http://www.opengis.net/
citygml/2.0

core

;û http://www.opengis.net/
citygml/appearance/2.0

app

³´ http://www.opengis.net/
citygml/bridge/2.0

brid

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

bldg
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http://www.opengis.net/citygml/2.0
http://www.opengis.net/citygml/2.0
http://www.opengis.net/citygml/appearance/2.0
http://www.opengis.net/citygml/appearance/2.0
http://www.opengis.net/citygml/bridge/2.0
http://www.opengis.net/citygml/bridge/2.0
http://www.opengis.net/citygml/building/2.0
http://www.opengis.net/citygml/building/2.0


CityGML~� ¢f£¤-¦§ ¢f£¤]¥

!"Ç« http://www.opengis.net/
citygml/cityfurniture/2.0

frn

!"×öÙä http://www.opengis.net/
citygml/cityobjectgroup/
2.0

grp

Ï{ http://www.opengis.net/
citygml/generics/2.0

gen

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

luse

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

dem

2êX% http://www.opengis.net/
citygml/transportation/2.0

tran

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

tun

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

veg

¶· http://www.opengis.net/
citygml/waterbody/2.0

wtr

«$Î§ [ÊÁU] http://www.opengis.net/
citygml/texturedsurface/
2.0

tex

Î2Ç;¨éüp%-pq:XMLrgößV_v78òÇÑãTU:p)XML;¬ùû%=>ò;¬ùûP
Õ^

/2: XML$>wxj/Kky;3XMLmnopqrSVstz{|dAB3mno
puv0i

XML~Pô¨ ¢f£¤-¦§ ¢f£¤]¥

#$%&'(3.1.16(è
áOGC)

http://www.opengis.net/
gml

gml

¢¹Á#?'(2.06(è
áOASIS)

urn:oasis:names:tc:ciq:xsd
schema:xAL:2.0

xAL

Schematron Assertion'
(1.56

http://www.ascc.net/xml/
schematron

sch

4.4. XML~P
p%-:TÍ<ÑTUW3C XMLrg'(VèÌo>éCityGMLÙÚ"*:'Ó^XMLrgZÑì«ëÊì|®
:'(^PphÚÛXMLrg:ëi¢_tyÑÜ:fgÇ¤ÌoVUp%-ysUÅÑÖXMLrg^áé~Ñ
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http://www.opengis.net/citygml/cityfurniture/2.0
http://www.opengis.net/citygml/cityfurniture/2.0
http://www.opengis.net/citygml/cityobjectgroup/2.0
http://www.opengis.net/citygml/cityobjectgroup/2.0
http://www.opengis.net/citygml/cityobjectgroup/2.0
http://www.opengis.net/citygml/generics/2.0
http://www.opengis.net/citygml/generics/2.0
http://www.opengis.net/citygml/landuse/2.0
http://www.opengis.net/citygml/landuse/2.0
http://www.opengis.net/citygml/relief/2.0
http://www.opengis.net/citygml/relief/2.0
http://www.opengis.net/citygml/transportation/2.0
http://www.opengis.net/citygml/transportation/2.0
http://www.opengis.net/citygml/tunnel/2.0
http://www.opengis.net/citygml/tunnel/2.0
http://www.opengis.net/citygml/vegetation/2.0
http://www.opengis.net/citygml/vegetation/2.0
http://www.opengis.net/citygml/waterbody/2.0
http://www.opengis.net/citygml/waterbody/2.0
http://www.opengis.net/citygml/texturedsurface/2.0
http://www.opengis.net/citygml/texturedsurface/2.0
http://www.opengis.net/citygml/texturedsurface/2.0
http://www.opengis.net/gml
http://www.opengis.net/gml
http://www.ascc.net/xml/schematron
http://www.ascc.net/xml/schematron


$õp%-Vëi¥P×XMLrgëÑö:éõ^
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5. CityGML©ª
CityGMLZÑìnÅXMLäg:bUÅîïò2ñèê3D!"r{:IJÙÚr{^¡Z#$%&'(3.1.16
7(GML3):ÑÖ)UrgVZ[OGCòISO TC211ÄÅ:UÅùûÙÚ2ñ:¢¹ÁGH%-

IÄCityGML:9%Záé×ÀV!"r{:n7"·büÏòqí�\ÑÖçà:öß^Ý×ÅÀV!"r{
:È\7b¢6ÉÏVÊË»¦PVíá»dåèhà:)U&¸¦¯TUpà:ÙÚ^

CityGMLhsÎ£é!"r{:Í ;ûVqâ+Dõúé'ßòÒ÷üÏbÑCÓòIé:Î¨^CityGMLË
ÌÑÖùoÍ r{òÑÖÒ÷r{^CityGMLËÌÑÖùor{òÑÖÒ÷r{^ùor{då×ÀV!"r
{Ç:ùû×ö:ùoò}~üÏÖâÑãòà´:öß).8/*^lë×ö:nCZ  _CityObject V¡
ZGML:  _FeatureC:ÑÖ|C^lë:×ö´ÛÉé  _CityObject :üÏ^

CityGML:Ò÷r{aUéhàÒ÷&¸:ùor{V¼ÙY# r{bµ#)-W²vb³´òüý*bµj
)È¹:×ö_v»¸ò·R:^vÙÝ*b@#sUb¶·b2êX%ò!"Ç«).10/*^øÊÞqu
¹Wr:×öV¢_TUêU×öòüÏ:õfèÎ¨).6.11/*^î;V×CityGMLÙÚr{:¹ÁV(U
Å+ö:)U&¸V¢_TU)U¸¹Á)ADE*è"£).6.12/*^pà È:ùû×öV¼ßÔVèhà
: ¡5£Ê¤Vg¢_jWráS{Vyè!"r{ÇÊ¤TU(.8.2/)^Ñä:õf¢_ºÈÖÀVv·ä
éÅèV*¼ºW²väé\ÑÖW²Ù)6.8/*^©ëUàá"·ÖâùoWr:×öV¢_T
U ClosureSurfaces àá(.6.4/)jèêâàV_Öñ»·R)*¼³â#'êýbüýÜã1n
*^ TerrainIntersectionCurve :õfjê·VºÀVv·üÙY# r{:`¹ ¡FéÅèV_äùW²v
åæÜç·# )6.5/*^

CityGML»Ñé£ÖÄÉ:¡¢£¤r{(LOD)V×ö:ùoÍ òÒ÷Jd_`LOD:v¶qûRø¶è¡(
.6.2/)^CityGML89¢_-UhZfg-àÆáhàLODÇ:}Ö×öË{ÊìÎ¨(òùoÍ )^ÏÜqíd
åèhà¥¦ju¹Î¨Ié×ö^

±éùûüÏò;VCityGML:+©ñ¢_jé^;û^;ûyhç=ÅeêÙÚVqZÍÎ#vÎ§:nT¢
ûë:üÏV¼ì;ÂÃbÇt¾¿Ü#íêÅ:F2)¯).9/*^

î;V×ö¢_Z×;<ÙÚbÇp)×ö:;<êU).6.7/*^(){×öüÏ:¢®üÏ'V¢_è;
<¢¦cöß:YmÇöß:Í,ìÎÇ()).6.6/*^
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6. CityGMLì«ó¬­

6.1. ~�®
CityGMLÙÚr{[èêÀV!"r{ÇÃ¦P:×öC{:Cößä\VÝÞCèåÊhà:)U&¸´j$
áZf¥:Ü¦P:^pqVëìyh¥Páé>é%-qî56­ÖCityGMLÙÚr{VqZûÚ"H¥ê2
öÑÖCityGMLÙÚr{:|b-¢^áîVCityGMLÙÚr{aUéróÜF2(@ô.7/)^

CityGMLÙÚr{tÒ÷Ñõá×cróòÒ÷¹Áró^×cróËÌCityGMLÙÚr{:n7õfòä9V
¡Zno¢ó%-:íñfg"£:^nÅ×cróV}Ö¹ÁróeöéèêÀV!"r{:ÑÖ+öÒ÷&
¸^CityGMLÑÖé_'13ÖÒ÷¹Áró:;ûb³´bW²b!"Ç«b!"×öäbÏ{!"×öb@#
@#sUb# b2êbüýbµjb¶·ò«$Î§[ÊÁU]^

ü×crópFé:no¹Áró:nTäéVQZ>éCityGML%-:"£^Ýìróäé²áCityGML
profiles(CityGMLrU89)^íîVCityGMLrU89då×­ÖCityGMLÙÚr{Öâëy:<Ñ"£^

6.2. ¯°±²~15³LOD2
CityGML56hà D:LOD^LODsùûé«ëhà)U¥ê:¹ÉÙÚïbëJ^î;VLODëJÅÐy¢
eÜòÙÚÑÖ(¼Í3l¨)^èÑÖCityGMLÙÚbÇVàÑv·¢_àÆUhà:LODèÎ¨VÝuð¢_è
hà:Ññò'×àÑÖv·ÖâÑÖò¢eÜ^î;V¿ÖË{ëhàLOD:àÑv·:CityGMLÙÚb¢_
jéyò­é^pqVUäÜ)UJ:ë½n¹hhàLOD:v·ZkàÑÖó"ËÌ:v·^

Ãô8:LOD0 Dn7jZÑÖ2.5V:ÙY# r{Vj§ôö`5ùÍèÜ#Í^èLOD0ÇVW²¢_U
õÈÜ$%ÿöÊÿ èÎ¨^Ml&mVLOD1Z[ûå$%F2:÷øÈW²ä\:óÈr{^p¨ò'
VLOD2Ç:W²ëhà:$%F2òhàÒ÷:ÿÌÎ§^LOD3Î¨ëè¡:êò$%F2:W²r{V¢®
Ë{üòìä^LOD4èLOD3:näjùáW²và¶é?<F2^*¼VLOD4Ç:W²[Bûbú?übû
üòÇ«ä\^èlë:LOD;ûKLV¼ÐÑñò«$¢_ûÃÉF2Ç(@ô6.9)^
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R 3. CityGMLwx35aLOD}~&�ÄÅIGG Uni BOom+

LOD:+VñËÌhà:ü¦òv·:ÃÞ¥ý(@ôÎ3)^7%-Çú5:ü¦PêÞqÃú¹öVsñáÕ
xW.^ü¦Ìoáþ×ÀVVó%:%-J^èqè67:CityGMLÇºv¶p×ÀVVü¦V¡êò¨þ×
ü¦PÐRÊ^èLOD1ÇVV:ö ü¦òÐ¦ü¦)ÞÅÔÅ5mVqlë:×ö´)ãÉá6m ÿ 6m:õ
È^LOD2:ö ü¦òÐ¦ü¦W.è2m_jVèîLODÇVlëõÈãÉZ4m ÿ 4m:×ö´)pjA
z^LOD3Ç¿ìC{:ü¦´)pZ0.5mVW.ÃÞõÈá2m ÿ 2m^ÃçVLOD4:ö ü¦òÐ¦ü¦)
!Å0.2m^êëÝÞÙÚV5ÖLOD:ÑC¢_UèwÙÀV!"r{ÙÚb:´uVyTÙÚb«ë¢¨ÏV
á»­é1h56^

/3: CityGML3LOD 0-4tkÇÉ3ÑÖÜá(àâghVäÅ: Albert ãåÅ2003
ç)é
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qèCityGMLÇV}Ö×öè}ÖLODÇ´¢_ëhà:Î¨VêòàÑLODÇ:hà×öNjõÌáwÈLOD
Ç:ÑÖIé×öèÎ¨^CityGMLêëè!"×öòû1hÑÖu¹:õÌqåè56Ié/Ñõ)ÖÑ::
¡¢ô.10.1/:UMLÍ*^

6.3. ´µ/¨¶·²~
CityGMLÃ¦P:XÖS¿òÑZ'ßòùo/}~üÏ:ÑãÏWr^è'ß£Vó"ËÌ:"·[PpÎ¨
V¼W²bêïbìäÜBû^ÌoñËÌPpû:üÏbqíòIé£¤F2(<Ñ-­·-qí)^íîVPp
òû:<Ñqí,®è'ß£RÉVc¥AzùoÍ ^UZVèùû£§jVùo×öjÑËÉÎ¨»ùû 
¡òÍÎ:PpÇ^íîVpr{[¿Ö£¤F2ä\:'ß£òùo£VèÝ¿Ö£ÇVp):×öêëqí
qåèÑÅ(@AStadler & Kolbe 2007)^ÝìfÓ:!VZVè'ß/ÜùoÇÉÜ¾âÑÖÇV¢_è'ßò
ùo:¿Ö£¤F2Ç_vè¿Ö£òûnT×öûêU^ ¼z¿Ö£¤´ZÇ×ÑÖ+ö×öqîèV"
#¡ìfgZÑã:(-fg¹h¡ì¤p$Ë)^*¼V¼zW²:êïè'ß£jë¿ÖìäòÑÖüV"#
Î¨êï:ùoÍ gfgË{ìäòü:ùo<Ñ^

6.4. ¸¹º»
©ë·Rùor{:v·VfgTU ClosureSurface jèêàá_Öñ»·R)*¼³â#'êýÜã1n*^
Ñçë13Ö+å:Î§VO¥PÖñ·RÆV¡ìNjAzÖîVqO¡ìhpqÜhé(ÆV*¼è¢eÜ
ÇVðNjó8^

áé§:õfgjUè×#'v·:·çÖâWr^üýÜ³â#'êýÔv·fgjWr\àá:"·VUÅ
Öñ»·RV*¼è%¶rê^#'v·:·çgfgàáV_ù`ÙY# r{Ç:&(ôÍ4)^UZVè6
'(¢eÜÇV·çfgIJ^íîVáé§ZWrÝÞ·ç:é$fÓ^
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R 4. èêë8íèìîïñéóòôFö.õ(ú)éùûü ¡èêë8íèV¢£ôDTM3¤¥¦V§
ôFö.õ3¤¥¦(¨)(R:IGG Uni Bonn)é

6.5. %¼½bº¾1TIC2
!"Wr:ÑÖq)Y÷ZÀVv·ò# :­é^¨¼VºhàLOD:# òÀVv·FéÅèVÜi¡ìè
áhà:h)âV¸òN5£ÀVv·åæè# jÜç·# ÇÝìY÷)KolbeòGröger 2003*^áé`
¬ÝÖY÷Vê·éÀVv·:# 2*ÁÈ) TerrainIntersectionCurve *^ÝÞÁÈÎ¨# üÀVv·æ
+:¹, ¡)ôÍ5*^TIC¢_)UÅW²vòW²v<9)@ô.10.3/*b³´b³´<9ò³´W²Ü
p)@ô.10.5/*büýòüý<9)@ô.10.4/*b!"Ç«×ö)@ô.10.9/*òÑÜ!"×ö)@
ô.10.12/*^*¼V¼zÑÖW²vëÑÖ-KV"#TIC[¿Öàá:Åä\=ÑÖÅÍÎ-K:ÿÌVR
ÑÖÅÌoW²v:;<ÿÌ^ÝÞKL¢_Uè­éW²ò# Vêë "ìÐ "Ü "ìÈ "&Î:# è()#
 2*ÁÈVÜiç<.ÁDTM_()TIC^êëÝìfgVTICg¹hé«$:`¹ö Üv·«$üDTM:
$Ë^[ÅhàLODjü# :p2V¢®ëlhàVÑÖÀV×ö×ÅlëLOD¢®ëhà
:__TerrainIntersectionCurve_^

R 5. ,-.&ú6V©f+Nªò.õ&¨6V«f+3F¬­®ë¯éªò3doopü¤a°±¬
3 ClosureSurface ²í&R¬!IGG Uni Bonn+é
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6.6. ¿ÀÁóä4å
CityGMLPpC{êòËÌÑÞüÏV¡ì:'¢_è(À'ìÎÇ()^*¼VW²:$%C{üÏV»üÏ
'êòá/ $%b×0$%b1×0$%bå$%bÈî§$%Ü23$%^¼zÝu:üÏñáY>4Î·
V¿pàõf:5ìÄÅÜhà¬²N67¤¥ñÏ^î;V¢®:üÏ'ìÎ88hZÊö:Vqâ¢®íh
à:GÇ(*¼VGÇÓôòl*Tö)òhà:KL{»qëGú:hà^

èCityGMLÇVÝÞ()üÏ:C{Z gml:CodeType V»ldå:üÏ'¢_èCityGMLrgò;kö:Í,
ìÎÇ1h^ÑÖÍ,ìÎË{éÊ+,:üÏ'Vy¹hpà:Í,UÅpà:õfÜi9³^¼záÑÖ(
)ÏüÏ1héÑÖÍ,ÎV"#püÏ,®ÂÝÖìÎÇr'^Ýdå)UJ:ðzüÏ'VÂqÕÖ'ßò
'Ój:¤¥ñÏ^ëìW.tyGML 3.1.1ªÈYm:TöVºÍ,ÎñáªÈYmè"£)@ôWhiteside
2005*^

Í,Î:·$üCityGMLrgòTÍ:·$Z:;:^íîVÍ,Î¢_[noäãÜKL{»ûÚòì:KL
¥êèkö^}ÖÍ,Î)pëÑÖFN12V¼½Í,Î:'òÍ,Î:VÊ^qÅCityGMLÍ,Î1ô:Ö
Ñ:KLVô.10.14/^

Í,ìÎ¢_@A£ë:r{^*¼V¢_@AB#âIJ%-åç)OSCRE*öß:BûÍ,Vg¢_TU
GÇW²KLr{%-)NBIMS*ê·:W²òW²<Ñ:ÑCfÓ^19CË{éSIG 3DáCityGMLÇù9l
ë:()ÏüÏ15:sTÍÏÍ,ìÎ^¡ì¢_èCityGML"*89ÇãæêUVyñáößÍ,Î:ÑÖ
*|^

6.7. ÂÃVW
ÀV×öêòèáÅ»òÙÚnÜÙÚbÇ:×öVÜiüòëqí^*¼VÑÖÀVW²r{¢®Z[#0Ù
ÚbÇ:åVõÈ2W:Vg¢®Z[W²r{<^5è:)Í6*^¼zfgÐÑøcÜ¥PS;:ÙÚV*
¼#0KLíñÇW²vlëi:«¬ò#?,ÜX%·$íñÇ:öÈòü:KLV"#ÀVv·×»è;<
ÙÚbÇ:p)v·:êUZãq¦P:^áé1hÝÞKLV}Ö  _CityObject ¢_TU ExternalReference
:õfèêU;<ÙÚb)UMLÍôÍ213XMLrgößô19A.1*^ÝìêUÎ¨;<KLíñòpíñÇ
×ö:°Ñ%=><¿i´jköáñÑÑo%=>)URI*VÝZ×¤åNjnoC{Ño:êU:êUä
g^;<êU:êUõfdåno  _CityObject ü;<KLíñÇ:p)×ö)¼ALKISbATKISbOS
MasterMap¨bGDFÔ*ënTÙu:=æ^

R 6. ³¥´B&Rµ!IGG Uni Bonn+é
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6.8. +,lnc
CityGML:ÑäõfdåûÚUäöß:%-×nT:!"×öÖâIéVyºÝÞIéñá!"r{:Ñ<Ñ
èÎ¨òÐÎ)UMLÍôOGC 12-019 Copyright © 2012 Open Geospatial Consortium. 15 .10.11/3XML
rgößô19A.6*^) ÑÖä¢_jé^ÑÖÜÊÖ¬²Vy¢_êë+ö:üÏÖÑ:ÑCV*¼V"è
ÑÖ>/µ;ÇV.43BB1212Bû:?^GÈ"ñá¬²V"?^GÈ"ñáC{^pä:}Ö\]¢_â@j
ÑËÑÖ¯Æ¬²Vp¬²köp+ö\]èpäÇA¤:¯ÆVÝÖ¯Æ¬²¢_ÌoÝÖv·è?^GÈÇ
::ìBVÜièÑÖW²Ù:%&'Î¨Òû^

ÑÖä¢_Ë{»òäñá»\]VdånTB¦:®èÑä^Ñäõf[CityGML:Ò÷¹Ár
ó CityObjectGroup 1h(@ô.10.11/)^

6.9. ÂÄ
èèêÀV!"r{ÇVÎ§:;ûKLV-Î§:¢ûëüÏVj$áZ±'ßòùoÍ ò;:¦Pä\<
Ñ^;ûëvnonÅÎ§:Ò÷KLV*¼ì;ÂÃÜÇC¾¿Vqhss=ÅeêüÏ^íîV;û1h:
ÙÚ¢_ñáÎ·VUÅèèêÀV!"r{ÇÖâÁ¨òÑÖ^

CityGML56}Ö!"r{nTÙu:Ò÷:Pp;û^}ÖPp:LOD¢_ëÈ¹:;û^;û¢_Î¨«$
ò#$@A«$^CityGML:;ûr{jà�èáÇ:¹Áró Appearance Ç(@ô.9/)^

6.10. ÅÆln/ÇxÈ©É
èCityGMLÇVèßDb2êEbv2ê%±Ô Èpà:×ö¢_Î¨áS{Vèhà: ¡Ê¤"*Ü)
Í7*^S{:ùo ÈZè7#ó%íÇöß:^}Ö"*´[ÑÖ×S{:êUbËÌó%@AíÇ:ÑÖ
nVòÑÖäÅS{¾JbFêòå+:ûñGHèÎ¨^ÝÑS¿èáÅÖñ1Í %-)¼VRMLòX3D*
ÇTU:µ;Í:õf^[ÅGML3ùor{©ë1h×µ;Íõf:56V¡jñáGML3ùor{:ÑÖ¹
Áè"£)ÖÑ::Ìo@ô.8.2/*^
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R 7. ¶D¬·3i¸&�Ä!¹º»H¼½¾¸¿À+é

6.11. ÊW+,ln^Áó
CityGMLjXÖ\ÑÖêU:# KLr{Vößé×7Ï:)UëU:×öC{òüÏ^è"H)UÇV+ö
:ÀV!"r{Ç:×öG¢®Ë{CityGMLÇ©ëu¹Wr:üÏVî;V¢®ëÑÞÀVv·©ë
jCityGML:Ò÷Clôö^×îVCityGML1hé¿ìhà:õfè56ÝÞÙÚ:2ñ^1*êU×öòü
ÏV_v2*)U&¸¹Á)@ô6.12/*^

êU×öòüÏ:õfdåè�â3û×CityGML)UJ:Öâ¹ÁV-no  _CityObject_ÁÂsÃÄ³3HI
�Å:VÆÇHI3nÈKMÉJDNÊÂsÃËÌd3ÍBÎÏÇÐVÑÒÓÔCityGML3XML$>ÕÌÖ@
×ØéÙÚVÛQüCityGMLMÉ$D3ÜwxÝ5JPÞ/3ßà§ÂsABóBÔáÕÌ,$N­
âéCityGML3óBã^ôÃÝ5ã^$% Generics__1h:)@ô.10.12/*^

CityGML:OP67hËÌµ¼GIbáàò!êÔu¹Ò÷r{V×ÅÝÞ×öV¢_TUêU×öòüÏÖ
âîïÜ2ñ^

6.12. ùWËÌÍÎ1ADE2
)U&¸¹Á(ADE)Z×CityGMLÙÚr{:Ã~^ÝÞÃ~ËÌè£ëCityGMLCÇê·cüÏV*¼W²:
JKÙuÜc×öC{:öß^ADEüêU×öòüÏòû:»DZVADEfgjößèÑÖS;:XMLrgö
ß89ÇVë¡áÇ:;¬ùû^ÝÖ89fgu¹#'·¹Á:CityGMLró:XMLrgöß^

ÝìfÓ:!VZV¹ÁZ`gTö:^¹Á:CityGML"*89¢_ûÚCityGMLò²á:ADErgÖâð
z^ADEs¢_[×+ö)U&¸IÜÝ:KLL·èöß)MãZ%-Ü*^èàÑÖÙÚbÇ¢_RSTU
ÑÖ_j:ADE)ÖÑ:Ìoô.10.13/*^
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ADE¢_áÑÖMãùÖCityGMLróößVáCityGMLÙÚr{à¶1¶KL1héÐ¦:N?Ï^íî VAD
E1ôZüCityGML:róÜfÓ`2:^íîV©ëÈ¹:ADE:¹Áró^

è7TÍÇVËÌé¿ÖADE:*|^

¥ Çt0Jrê:ADE)19H*=ûÚßçÆ]N:ÅÆÇtkO)2002/49/EC*VUÅrêÅÆÇt
:¹À3

¥ ÏèNØ1D³¬­:ADE)19I*=Á¨éCityGMLèú?ÅÆÇ1D³'5:TU^

ADE:»ò*|ë=UÅX%·$: CAFM ADE)Bleifu§Ô³V2009*bUÅÊX%NØv»p¤Ðîqí:
PéÀVWr: UtilityNet- workADE )BeckerÔ³V2011*bUÅ¶8)U: HydroADE)SchulteòCoors
V2008*_v GeoBIM&IFC+ADE )van BerloÔ³V2011*V¡FééIFC)èáBSI*òCityGML:BIMKL
VyèIor{¬­DBIMserver.orgÇ"%^
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7. ~�®
CityGMLè»ÙÚr{:Ò÷òùo}~ Dj´ZÑÖlm:%-^è»Ò÷ DjVCityGMLößé!"Ç
Ãpq:# ×ö:CòqíV_vË{W²F2bÐJbµjb¶·b!"Ç«Ô:»¸r{^±éùoò;
û?5ò;VÝÞÒ÷ä9ñdåèhà:)U&¸(¼rêb!"ÙÚáàbX%·$òÒ÷ÇÉ)ÇTUè
ê3D!"r{è¬\¯°:ÑÖn­^

CityGMLZÑÖ9³Vá#$ùûÀVÙÚ1hé~Q:ùûVR»è^;&3?¢_èùob}~ò'ßf§
vÏ^íîV!"×ö:ùoò'ß¢_jN?#F2ÜVÂ7S:ùoÙÚbÉ¯°:ëùo}~òùû'ß
:ÙÚ^êëÝìfgVCityGMLößéÑÖ(UÅ3D!"Wr:ÄÉëJb«ëÈÑ:×ör{òÙÚ2ñ:
ägVWrëJÂùoÙÚQrbÙÚÑCÉ+öúTUä)U:ÙÚ-ªVdå·ÍÙÚlmòcóKL2
ñ(cf. Kolbe et al. 2009)^

nÅÝÖ9³V)UJ:h¥P56lë:CityGMLÒ÷Y~_>é%-VU¢_TUü)U&¸ÜëJ:Up
q¥ê×):2ö|b^CityGMLVE|b:TU=ôé­·ÙÚr{:¯°ÏVyu¹då"£ëy<Ñ^×
ÅCityGML%-:2.067VCityGMLróößyË{éÙÚr{:|b^CityGMLróZ%-:béV[ÑÖ>
é%-:íññá­·^CityGML[ÑÖ×cróòOWÒ÷¹Áróä\^

CityGML×cróößéCityGMLÙÚr{:n7õfòä9^¡j¤ñZ­ÖCityGMLÙÚr{:êU'=V
ZlëÒ÷¹Áró:nä^íîV×cróZ°Ñ:Vâno>éPê:íñ´fg"£^nÅCityGML×c
róV}Ö¹Áró´Ë{ÑÖVEj¹É:CityGMLÙÚr{Ò÷ä9^×c:¹ÁZêë×­ÖCityGMLÙ
Úr{ÖâXã,YqRÉ:^[Å}Ö¹Áró´Ë{)ÜêU*×cróVíî¡:õfòä9×lë¹Á
ró´ZêU:^CityGML%-2.06ê·é_'13ÖÒ÷¹Áró^¡ìü78ò:lmpqV}Ölm´e
öéCityGMLp):Ò÷&¸=

¥ ;û)@ô.9l*V

¥ ³´)@ô.10.5l*V

¥ W² (@ô.10.3l*V

¥ !"Ç«)@ô.10.9l*V

¥ !"×öäé)@ô.10.11l*V

¥ êU)@ô.10.12l*V

¥ @#sU)@ô.10.10l*V

¥ # )@ô.10.2l*V

¥ 2ê)@ô.10.7l*V

¥ üý)@ô.10.4l*V

¥ µj)@ô.10.8l*V

¥ ¶·)@Ô.10.6l*Vò

¥ û«$:Î§[ÊÁU])@ô.9.8l)

CityGMLÙÚr{:tÒ÷róÖâÑõVdå"%i56¹Áróü×cró:nTäé^íîV¹Áró¢
_ûÚ)UÜ)U&¸:KL¥êqnTäé^ÑÖró:äé²áCityGMLrU89)profiles*^lëró
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:åé·jößáCityGMLn7rU89)base
profile*^n7rU89ènoÆû´Z°Ñ:Vy \é­ ÖCityGMLÙÚr{:j=^no»òCityGMLr
U89fgZn7rU89:ëy|b^êë¢óCityGMLróòrU89VCityGML:<ÑÙÚr{_Ñìö
ßu¹:fg"£Zëy:^

ãÅqè:ÄÁV}ÖCityGMLró´¢_[rÇÞäòKL{»¹É#ÖÑ:ÄÁ^[îâ^:×ró:W.
òøe¢®Njê·ÉCityGML%-:NOÇVqhNÛÜ»¡ró:ëyÏ^î;VOPCityGMLÙÚr{q
ôö:Ò÷ä9¢_êëÒ÷¹Áróà¶É%-:qè67Ç^ÝÞ¹Áró¢üno»¡£ë:CityGMLr
óWÉÐÑqíVUãÉ)ÐÑÅCityGML×cró^íîV_`c¹Áró:à¶VCityGMLn7rU89¢
®gNûÜ^UZV¼zÑÖ+ö:)UJ:¥P:Wrò2ñ:KLZ5éCityGMLÙÚr{:ÍÎVÝÞ)
UÙÚg¢_TUCityGML: Application Domain Extension  1ô)@ô.10.13l*ÜTUêU!"×öò
üÏ)@ô.10.12/*r·£ëróÇ^

ê·:róÜfÓ56CityGMLñáÙÚWr9³òêUÙÚ2ñägV_õú²ì)U&¸òÀV!"Wr:
hà:U^áé¢[ÅôV)UJ:)pêëtulTU:CityGMLrU89è\ÅüCityGML%-:ÑãÏ¶
å^[Å×cróZlërU89:Ñ<ÑVÝ)pêëì)Ê"£:Ò÷¹Áróè"£^*¼V¼zÑÖ"
£±é56×cró;Vñ56 Building b Relief ò Vegetation  róV¿)pêëÒCityGML
[Building,Relief,Vegetation]ÓèÎ¨^¼z56n7rU89V¿)pUÒCityGML [full]ÓÎ¨^

7.1. CityGMLÏÐ^ÍÎ~�
}ÖCityGMLró´[áÇ:XMLrgöß89köVyjößèÑÖÈ¹â°ç°Ñ:XML9%;¬ùûÇ^
ûÚróòû:ÐÑqíV}Öróñ¢_'·üCityGMLpqróqå:;¬ùû^UZVÑÖ;¬ùûh®
ãæË{è¿ÖróÇ^íîVlëüÅÑÖró:Üp´,üpró:;¬ùûpqå^êëÝìfgVhz
éróÜpèCityGML"*8òÇj(O#Ñ(ò»Ñ^

ü1.0òP:CityGML67p¨VP§1É:;¬ùû¼öúÙÚ89ûèéS;:¯°ÏVíáh\ëÈ¹
:CityGML;¬ùû^pùVhàCityGMLró:ä9_vhà;¬ùû:ä9¢_nT]éèàÑÖCityGML
"*8òÇ^î;VÑÖ)UJ:¢®fgPõÖË{róÜp:"*8òVqÝÞró7áyhj)UJ:l
aU^hëVÝÞõÖY÷¢_G5¯#jsÒr{ImÓ:)UJ:`¬V-"Þh_êUfgõÖòõ
ÀGML)Urg:)UJ:^èáhà;¬ùû:ü)UJ:lTU:CityGMLrU89ltu:hà:ÜpV
¢®Nj^ë^èTUCityGML:)U&¸¹Á1ô)@ô.10.13l*ÆVfgÖâC_:ûë^

CityGML%-:2.067V©ë¿Ö¤pÐÑ:Ò÷¹ÁróVlë:¹Áró´Zó`p¤¹É:^pq
VCityGML×cróZno¹Áró:ÐÑ8VÝT``öß¹Á:}ÖXMLrg89´P'·×cró:XML
rg89^

Í8TUUMLËÍauéCityGMLróòû:ÐÑqí^}Öró´[ÑÖËÎ¨VË¬üró¬×)^ÍÇ:
èÈÄÅÎ¨ÄÅb<:rgÐÑÅÄÅÅ<:rg^×ÅCityGMLróVOÑÖrg<import>RÑÖrg_
vp):XML;¬ùûÆNâ^ÐÑqí^*¼V¹ÁróW²'·CityGML×cró:rg^Î4ú5é}Ö
ró:ªcÌo^
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R 8. ^0CityGMLäå$%tk$>æç;<3UMLèRééaã^$%&Ãê¸è/0+Õ¤ëì
ùGML 3.1.1$>wxVs/0kÝ5J3opHIéí_îÅïðVñò_yÍ3æçóé

/4: CityGML"#NÝ5ã^$%Zô

ró¬² CityGML×c

XML;¬ùû%=> http://www.opengis.net/citygml/2.0

XMLrg89 cityGMLBase.xsd

W.:;¬ùûPÕ core

róau CityGML core róößéCityGMLÙÚr{:n7
ä9^ÒPËÌôönCVÂÝÞnC¢_)Ðd*É
^lëÒ÷C^UZVè×cróÇößéÊÖ¹Ár
óòô:sôö?5V*¼n7ÙÚC{^ ×cr
ó'·éGML 3.1.167:XMLrgöß89òOASIS
¢¹Á#?'(xAL

ró¬² ;û

XML;¬ùû%=> http://www.opengis.net/citygml/appearance/2.0

XMLrg89 appearance.xsd

W.:;¬ùûPÕ app

róau Appearance  ró1hé×CityGML+©;ûÖâW
r:fÓV-+©Î§:¢ûëüÏ^¢_á}Ö!"
×öîï;ûÙÚ^íîVè×cróÇöß:ôön
C CityObject_ VäÅCityGML3 Application
Domain Extension__ 1ô:1¶üÏÖâ¹~^í
îV Appearance  róãæÛÜlëÒ÷¹Áró^

ró¬² ³´

XML;¬ùû%=> http://www.opengis.net/citygml/bridge/2.0
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XMLrg89 bridge.xsd

W.:;¬ùûPÕ brid

róau Bridge  ródå×³´:Ò÷òùûüÏb³´<
9b³´A�ò?<³´F2:×Ö¡¢£¤(LOD 1 -
4)ÖâÎ�^

ró¬² W²

XML;¬ùû%=> http://www.opengis.net/citygml/building/2.0

XMLrg89 building.xsd

W.:;¬ùûPÕ bldg

róau Building  ródåè£Ö¡¢£¤)LOD 0-4*ÇÎ
�W²:Ò÷òùûüÏVW²<9VW²�¡òú?
W²F2^

ró¬² !"Ç«

XML;¬ùû%=> http://www.opengis.net/citygml/cityfurniture/2.0

XMLrg89 cityFurniture.xsd

W.:;¬ùûPÕ frn

róau CityFurniture  róUÅÎ�!"Ç:!"Ç«×
ö^!"Ç«Zh¢+0:v·V¼Eeb2ê%±b
7­fbÏgÜ�çh3wV¢_è2ê»bJK»b
7µÜW²»¦É^

ró¬² !"×öäé

XML;¬ùû%=> http://www.opengis.net/citygml/cityobjectgroup/
2.0

XMLrg89 cityObjectGroup.xsd

W.:;¬ùûPÕ grp

róau CityObjectGroup  róáCityGML1héÑÖÑäõ
f^¢_ûÚUäáöß:%-ºnT!"×öIéÉ
äÇVÎ�òÐd!"r{:Ñ<Ñ^ÑÖä¢_ûÚ
+ö:üÏÖÑ:ÑC^

ró¬² êU

XML;¬ùû%=> http://www.opengis.net/citygml/generics/2.0

XMLrg89 generics.xsd

W.:;¬ùûPÕ gen
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róau Generics ró1hé×CityGMLÙÚr{:êU¹
ÁV¢UÅWrò2ñCityGMLÍöß:Ò÷C©ëe
ö:»òüÏò+Ï^UZV,ëO»ònoCityGML
ró©ë1h(O:Ò÷CÜüÏÆViTUêU¹
Á^ áéÎ�êUüÏV Generics rón
ÅCityGML: Application Domain Extension  1ô
:1¶üÏ¹~é×cróÇöß:!"×öôönC
_CityObject  ^íîV Generics róN×lëÒ÷
¹Áróâ^ÛÜ^

ró¬² @#sU

XML;¬ùû%=> http://www.opengis.net/citygml/landuse/2.0

XMLrg89 landUse.xsd

W.:;¬ùûPÕ luse

róau LandUse róÎ�#Î+ö@#Ux:»¸^

ró¬² # 

XML;¬ùû%=> http://www.opengis.net/citygml/relief/2.0

XMLrg89 relief.xsd

W.:;¬ùûPÕ dem

róau Relief róè!"r{ÇÎ�# ^CityGML56h
à D:# Î¨Vùûhà:ü¦ÜÑñò^# ¢
_ZÑÖT¿:°äÜNäV¼TINViÈVò(ÀÊ
V^

ró¬² 2ê

XML;¬ùû%=> http://www.opengis.net/citygml/transportation/2.0

XMLrg89 transportation.xsd

W.:;¬ùûPÕ tran

róau Transportation  róÎ�!"?:2ê+©V¼ý
GbjýbkGÜ7µ^2ê+©¢_ZÈÏNØÜê
ëùoÌo:ÀVÎ§^

ró¬² üý

XML;¬ùû%=> http://www.opengis.net/citygml/tunnel/2.0

XMLrg89 tunnel.xsd

W.:;¬ùûPÕ tun
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róau Tunnel  ró_×£¡¢)LOD 1-4*: gÎ�ü
ýbüý<9büý�¡ò?<üýF2:Ò÷òù
û^

ró¬² µj

XML;¬ùû%=> http://www.opengis.net/citygml/vegetation/2.0

XMLrg89 vegetation.xsd

W.:;¬ùûPÕ veg

róau Vegetation  ró1héÒ÷CèÎ�µj×
ö^CityGML:µjr{ÑáÈ¹:µj×ö)¼ßD
*òµj»¸)¼l(Ü»òµvÙÝ*^

ró¬² ¶·

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

XXMLrg89 waterbody.xsd

W.:;¬ùûPÕ wtr

róau WaterBody  róÎ�Àïb�Àb@mòn#:Ò
÷òÀVùoÍ VU©ëÛÉno¶8Ü»ò0¥K
L^

ró¬² «$Î§[ÊÁU]

XML;¬ùû%=> http://www.opengis.net/citygml/texturedsurface/
2.0

XMLrg89 texturedSurface.xsd

W.:;¬ùûPÕ tex

róau TexturedSurface  Î§róá3DÎ§1heê;û
üÏ)ÓÆVÁoVpu¦*ò«$^[ÅWrfÓ:
Êë=ôVprój%&áÊÁUVÍÖqè
:CityGML67Çjq±^îró1h:;ûKL¢_
êñáCityGML: Appearance  róVhNrîK
L^íîV ÑÒ²Z  hPTU TexturedSurface
ró^

7.2. CityGMLÓWCU1profile2
CityGMLrU89ZÒ÷¹ÁróüCityGML×cróòû:ÑÖnTäé^}ÖCityGML"*8ò)TUül
1hÙÚp():CityGMLrU89^ÑÜèaVè"*8òÇTUCityGMLrU89ë¿ìfÓ:

1. CityGMLÓWCUHô¨ÔÕÖCityGML×ØCë<
¢_TUèXMLrg"*;¬ùû http://www.w3.org/2001/XMLSchema-instance  )êòüPÕ xsi
pqå*Çöß: schemaLocation  üÏVºCityGMLrU89söÉ"*8ò^ xsi:schemaLocation
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1héÑìö "*8òÇöß:;¬ùû:XMLrgöß:fÓ^¡:'ZÑÖ[ùäÑt:ñÑÑo%
=>)URIs*ìÎV»Ç}Ñ×Ë{ÑÖ;¬ùûVç§u`p;¬ùû:XMLrgöß: ¡VêòZ
ÑÖ.xsd89^ êëÝìfgV²ÖCityGMLró:;¬ùû)èCityGML"*8òÇöß^ÝÖ
xsi:schemaLocation  üÏ1h}Öró²á:XMLrgöß: ¡^19GÇú5:lë¨*89´¢
ó.ÑìfÓ^

2. CityGMLÓWCUHô¨ÙÜÚHXML~Pô¨CUaÛ
CityGMLrU89g¢_[¡áÇ:XMLrg89kö^ÝÖrg89)pêë'·p):XMLrgößè
äé(O:CityGMLró^áîV)TUXMLrg;¬ùûÇöß: import  Üp http://www.w3.org/
2001/XMLSchema )êòüPÕ xs pqå*^×Å xs:import  ÜpVgtu'·:CityGMLró:
;¬ùû_v;¬ùû:XMLrgöß: ¡^áéºCityGMLrU89)UÉ"*8òVgTU xsi
:schemaLocation  üÏºrU89:rgsöÉ"*8ò^CityGMLrU89:XMLrg89hRË{
»¡?5^ rU89rg: targetNamespace  )pü'·:CityGMLró:;¬ùûhà^ürU8
9pqå:;¬ùû)p["*8ò:ÄÅi¹öVyâfg_qTU:°ç°ÑURI: gú5^rU8
9:XMLrg89fg×õÖCityGML"*8ò:lë³´¢U)Üè¤åNj¢XY*^

.åìfÓ[_'CityGML:n7rU89:XMLrgöß:¨*èau^[Ån7rU89ZlëCityGMLr
ó:ybVp):XMLrgößº'·}ÖCityGMLró^êëÝìfgVCityGMLÙÚr{:lëä9´¢_
êëêUn7rU89:"*8òÖâ2ñ^n7rU89:rgöß_CityGMLrgËÑÅ1hV¢_XY=
http://schemas.opengis.net/citygml/profiles/base/2.0/CityGML.xsd  ^
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<xs:schema  xmlns =" http://www.opengis.net/citygml/profiles/base/2.0 "
xmlns:xs =" http://www.w3.org/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
ce.xsd " />
<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
" />
<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>

'§:CityGMLÙÚbv2aué¼o)Un7rU89rg CityGML.xsd ÉCityGML"*8ò^pÙÚbË
{¿ÖW²×öòÑÖ!"×öäéV[CityGMLößn7rU89 CityGML.xsd ZTUûÜp:

OGC 12-019

50 OGC China



xsi:schemaLocation  üÏêU:^íîVlëCityGMLró´["*8òTUVh¥PÖÑ:êUCityGML r
ó:XMLrg8ò^
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<core:CityModel  xmlns =" http://www.opengis.net/citygml/profiles/base/2.0 "
xmlns:core =" http://www.opengis.net/citygml/2.0 "
xmlns:bldg =" http://www.opengis.net/citygml/building/2.0 "
xmlns:grp =" http://www.opengis.net/citygml/cityobjectgroup/2.0 "
xmlns:gml =" http://www.opengis.net/gml "
xmlns:xAL =" urn:oasis:names:tc:ciq:xsdschema:xAL:2.0 "
xmlns:xlink =" http://www.w3.org/1999/xlink "
xmlns:xsi =" http://www.w3.org/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  gml:id =" Build0815 " >
<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  uom=" #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  gml:id =" Build0817 " >
É
</bldg:Building>
</core:cityObjectMember>
<core:cityObjectMember>
<grp:CityObjectGroup  gml:id =" Complex113 " >
<gml:name> Hotel complex 'Scenic View' </gml:name>
<grp:function> building group </grp:function>
<grp:groupMember  role =" main building "  xlink:href =" #Build0817 " />
<grp:groupMember  xlink:href =" #Build0815 " />
</grp:CityObjectGroup>
</core:cityObjectMember>
</core:CityModel>
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8. £¤~Æ
CityGMLPp:ùûüÏjUGML3ùor{Ç:×öèÎ¨^pr{nÅ%-ISO 19107ÒùûrgÓ)
Herring 2001*VûÚ�$:ÿÌÎ¨ÓÎ¨3Dùo·)B-RepVcf.Foley et al.1995*^CityGML"Hj,T
UGML3 ùoË:ÑÖ|bVößGML3:rU89)profile*^p|bèÍ9òÍ10ÇÌS^î;VGML3:
;gÿÌÎ¨êëµ;ÍõfÖâé¹ÁVpõfdåñgÎ¨«ëpà È:Pp:ùo·VÂqøëy#Î
¨ùû).8.2/*^

8.1. ¶·ÜÝ~Æ
GML3:ùor{[ÍÜä\VÍÜ¢_äé\¯é·b¯éùoÜIé·^×Å}ÖV¦V´ëÑÖùoÈÜ
=wV×öZÑÖ Point VÑÖÑV×öZÑl _CurveVÑÖåV×öZÑÖ _Surface ,ÑÖÀV×öZÑ
Ö _Solid )Í9*^}ÖùoÍ ´ëáÇ:ó%@Aíñ^ÑÖ"·[OW§2\V§[ÁÈ2\^
èCityGMLÇVÑlÁÈjößáÑlãÈVíî,TUGML3: LineString C^CityGMLÇ:Î§[ Polygons
Î�V¡ößéÑÖå§ùoV-ÿÌòlë?<V´¥P ÅÑÖå§j^

R 9. CityGML?@$D3UMLR&GML33¸õNZÜ+!RöN÷êé

äé:ùo È¢_ZÍÜ:Ié·b¯év)ôÍ11*^×ÅÑÖIé·Vä9òû:ùûqíhc=ôV
¡ì¢®Zhp2:b¦x:bæ+:ÜhÄæ:^GML3á}ÖV¦= MultiPoint b MultiCurve
b MultiSurface ò MultiSolid V1h+åIé)ôÍ10*^üIéhàV¯é·«ë}~F2=»ä9ghp2
VhR¦xVÃÊdå»ÿÌæ+ÜçÂ<ÑÿÌ^¯é·ZGML31h:+å¯évV,®Ë{pàV¦:Ü
p^¡:ÜpggZhp2:VUÿÌè}~jÄæ^¯év¢_ZÑÖ CompositeSolid b CompositeSurface
Ü CompositeCurve ^)@ôÍ9*^
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R 10. CityGML?@$D3UMLR!øêõNùêõ

OrientableSurface&wú8+ Z«ëu¹f"V-¢_»ÑPç¿y^Ý¢UÅº«$köú§:+öÿVÜ
èÿÌ"·»ÑÁ§:;<ò?<^WxTVÁÈò§èGMLÇëÑÖz$f"Vpf"[ößV:{:úö^
íîV¼zúöGMLùo·:f"fgùêV¿,¥TU OrientableSurface ^

TriangulatedSurfaces&°±8+ ZÑì+å:§V¡ZUèÎ¨# :hT¿À¯N^
O TriangulatedSurfaces Z[;g Triangles ä\ÆV|C TINêëÑä|ôV_ñgfgÎ¨À¯|ÑVößÀ
¯ :¢V^¢_TU%-À¯|ÑfÓ)DelaunayÀ¯|Ñ*¦WÀ¯|Ñ^î;V}iÈò~ùÈößé
# "#+©^

R 11. ÷ê?@R¬

GML3¯ér{"£é×)V¦:}ÖÈÜC{:d�Iérg^îIérgdåöß®èIé)ä9£¤F2
*^*¼VW²ùoÍ ) CompositeSolid *¢_[B$ùoÍ ) CompositeSolid *ò3nùoÍ 
) Solid *ä\VqB$ùoÍ ÖÑ:Ñõá$%ùoÍ ) Solid *òB$Ò·ùoÍ ) Solid *^

CityGML1hé}~:;gWrV*¼èPpÜ»òùo·òûçÂùo·×ö^ùû:Ñ<Ñs[ùo·×ö
Î¨Ñ¤Vy[pùo·×öößÜ=ö:lëPpÜø¯°:ùo·êUVÂqù`éÄÅVh6é<9û:
;g}~qí^n7jëÀì%&^T©V¿ÖPpèùû¢_[pà:ùo·jöß^*¼V¼zGÇ§Z2
êPpùZµjPpV¿ößGÇ:§ùoÍ ºàÆ[2ê×öòµj×öêU^»¤VùoÍ ¢_èPp
ò»òùoÈÜòûçÂ^ößW²ê:ùoÍÜ¢_jêU¿¤=êëößW²ùoÍ :"·ùoÈÜòê
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Pp^.ÀV¿Öùo×ö¢®èÿÌjêUpà:ùoÍ ^*¼VÑÖW²òÑÖpÉ:3n¢_U¿Ö"
·èÎ�VÇû:æ+»¢_j¿Ö"·êUVU,®Î¨Ñ¤^ÂÍ12¢_¤5VÝ¥PUÑ²á:Î§^
êòVÿÌÎ¨¢ô:Î§^pqVT}~Éæ;gVydåq±ÑÖäé×ö:Ñ<ÑVqhèÑÅ:Iéæ
+ÜpÇi'&^ Ppdåæ+VUv·:ÖpyhZáéù`àÑùû:Ê¦Î�^UZVèCityGMLÇT
U}~Z¢â:^

áé"£}~F2VCityGMLTUéGML1h: XLinksXMLõf^[hà:ùobéÜhà:Ò÷PpçÂ:}
Öùo×ö´jÑËéÑÖ°Ñ:%=>Vp%=>¢_[TU href üÏ:GMLùoüÏêU^CityGMLh<Ü
?¡:GML3}~ËVçi1hé¦_ùoÍ :È¹:}~×ö^Ýì}~F2sò¯°ü¡^OÙÚb)¢
®ËÌÜó8}~*)p[pà:ÙÚr{ôöÆV¡{|N?Ï^XLink}~ªÈN?Vù9ü;g:GML3
}~r{ÑuÒú^pqVXLink}~:ÑÖ{VZ}~Äæ:×öòû:'5,®È"¾â)ÂIéÉ»ä9
*VqhèGML:?¡}~"u)É-*á"¾â^CityGML:}~Î¨¨*è12G.4Çì5:ÙÚbÇú
5^

R 12. CityGMLdÔáN?@R¬3ûüùê&R:IGG Uni Bonn+

'§v2:CityGML¨*89ößéÑÖ gml:Polygon VË{ÑÖ gml:id wallSurface4711 VÝZW²:ùoü
Ï lod2Solid :Ñ<Ñ^ü.ÑÖW²pÉ:RÑÖW²è»ùoÎ¨ÇêUéÝÖçÂÊÿ ^
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<bldg:Building>
<bldg:lod2Solid>
<gml:surfaceMember>
<gml:Polygon  gml:id =" wallSurface4711 " >
<gml:exterior>
<gml:LinearRing>
<gml:pos  srsDimension =" 3" >32.0 31.0 2.5 </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. £¤ÞßN
OY$#$KLòèêÀV!"r{ÆVü¹:ùû@AZãq¦P:VgZºhàùûÙÚbb\ÉÑÖÀV
!"r{Ç:q)^CityGMLÛÉéGML3Y$ó%@Aíñ)CRS*:ùû|®VCRSZGML 3.1.1ÇÎ¨ùû
@A:òUfg^[ÅCityGMLZÑÖó`:3D%-VùoÜpü3D CRSpqå^,ëÉÙ%&CityGMLdå
êUåVùoÜp)*¼VèCityGML: ³ý róÇöß: FW´BþW : 'ÿ! fgZåV:ó%'V@A/
¢9.4*^

êòVÑÖùoÍ ¢_êëÂôöGMLZC GML:_GeometryÛÉJ·üÏ srsNamek"»CRSöß^Ý¢®
Z×FNäã¼ßàoàâäbL)EPSG*1h:m¬CRSöß:êUVg¢®Zk"èàÑÖCityGML"*
8òÇ7#öß:CRS:kÇ^OGC8òÒöß%=>URNèOGC;¬ùûÓ)cf. Whiteside 2009;OGC Doc.
No.07-092r3*áCRS@AÑ­:URN+,1hÃ!fí^»ÇV¡Ìoé¼oêUÑÖMl&m:3D CRSöß
)¼3D#$CRS*V_vFéé¿ìÜ¿ì_jMl&m:CRSöß)*¼VãÛCRSUÅå§@AVXãCRS
UÅÐ¦@A*:¯éCRS^è12GÇú5éèCityGML"*8òÇÎ¨¯éCRS:¨*^

GML3ñ56öJCRS:ößVÝÞCRSZèç<ÅÆÇTU:^*¼VÝ¢®ZÑÖç<:ÀVåîáó%í
V#±Î§6_å#Víîó8é#±Áò×Ppùo:ÛÜ)@ôGML 3.1.1TÍ8ò:.12.1.4.4/*^ç<
öJCRSêò)UÅAEC/FM&¸VíîèºCADÙÚÜBIMr{b\ÉÀV!"r{ÇÆsòëU^19 G.9
1héÑÖ¨*V¤¨éè CityGML "*8òÇößöJ CRS _vèPpùoÇTUç<ó%'^ö
JCRS:öß¥PÑÖçVV¡º7#ó%í:SVü#±Î§j:ÑÖVåíÅèV_äÅ7#öJCRS:ó
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%êñ^

ûÚGML 3.1.1V¼zÑÖùoÜpj©ëú5 srsNameüÏV"#CRS)jköáÝÖùoÜplY:øúj
'8:Ñ<ÑV*¼ÑÖùobé^áéfä2öPpòPpbé"*V gml:Envelope )Ü gml:Box *j
: srsNameüÏ:'VgðZ+©: gml:boundedBy üÏ:'V)jPpÜbé\]:lëüÏÇlëãæÎ
�:ùoÜplÛÉV±sj7#îè: srsName /ÿ^íîV¼zÑÖùo·TUéü»éPp
: gml:boundedBy üÏpà:CRSV¡ð©ëfPèû srsNameüÏ^CRS:ÛÉÑãjÉÉ² B¦:®è
VUZ¼zj7#: srsName lêÍV"#c:CRSNj¡:lë|ÍÐ¤ÛÉ)@ôGML 3.1.1TÍ8ò:8.3
/*^

ÑÒ²Z no CityGML "*8ò´Pu¹kölëË{:ùoÜp: CRS^¼z"*8òPè;<ü.Àf
2ñÜºü»òùûÙÚb­éVÝÑVËá¦P^èàÑÙÚb?]éTUhà:CRSZ¢®:Vyâ>
éGML 3.1.1:PêVqè CityModel +©béjú5:ÈÑCRSêU)@ô.10.1/*ªÜéØ9íñ×ÙÚb
:Y$^ãÅCityGML 2.0VÝÖW.ZsTÍÏ:Víî©ë1ûÑãÏC^Ýuë:ÒPSíZáéh6
üCityGML 1.0:"çõ5Ï^

8.3. àP¶·áÅÆlnáÇxÈ©É
ñgùo:õfZ×GML3ùor{:eÖ^*¼V¡jUÅCityGML:W²b³´büýòµjr{V_v!
"Ç«òêU×ö^ñgùor{¢_)UÅCityGMLhàÒ÷&¸:PpV_äè+ö:¡¢£¤r{)LOD
*?×PpÖâùoÎ¨^íîV}Ö¹Áró¢_ößùûüÏVá»Ò÷C1hñgùoÍ ^ñgùoÍ
 :õfZèCityGML×cróÇöß:)@ô.10.1/*^ñgùoZCityGMLùûr{:Ñ<ÑVíîèÝ
ÌÖâÌo^UMLÍ¼Í13^p):XMLrgößè19A.1Ç1h^

ñgùoZÑÖùo×öV» È,ñáS{ùo·îïÑ¤V*¼ÑíßÜ»òµj×öVÑÖ2êEÜ2ê
%±^ÝÖS{ùo·×öjÊ¤¦¯TUÜêUVcxp):Pp5£èÀV!"r{Ç:ìÌ^}Ñ¤5£
´[ÑÖüS{ Èùo·:=æ)èç<:åîáó%íÇ*bÑÖüS{:}ÖÀVó%pî:ûñGHò
ÑÖÎ¨×öèËÌó%@AíÇ:nV:ÊöVèÎ�^ÝÖ@AVgößéûñçó%lü:CRS^áé¹
öñgùo:þ×ó%VÊöVó%fg¶ÉGHîÓFzÇ^ûñGH¼½éS{:Fêb¾Jòç<å+^
¡ZÑÖ4x4GHVUï¤ó%-)x,y,z,1*VüS{ó%pî^ÝuV-TZãÛg¢_UûñGHèWr^

R 13. =>?@3 UML RéuvBÅ"09$Dö#y;3 XML mnopéÛQuv3ö#nÈô
$CityGML"#$%dwx3é

èCityGMLÇTUñgùo·õf¢_1«ùûyò^¼=[ÅàìßD: È¢_jeá¬°pàVíî¼z
P×úußDÇ:}Ñíß:è¡ùo ÈÖâ;gWrVyòNGÈ^ñgùoÍ :õfC_ÅÖñ1Í 
-&¸UÅÎ� %&R : Rö'i õf)FoleyÔ³V1995*^

implicit geometry VZk«ë¯° È:ùo×ö¢_ªÈ#UÑÖnVòÑÖûñèÎ¨VÂqèËÌó%
í:÷Ñ+ö ¡ÁI×ö È^

ImplicitGeometry : È¢_Urëäg:;<89èÎ¨V*¼VRML89bDXF89Ü3D Studio MAX8
9^×ñgùo:êU¢_êëk"7#ÜñJ89:URIèköVMã¢_k"ÑÖ(O:NØ¬­^R;V
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 È¢_[GML3ùo×öèöß^Ýuë:þYZV¡¢_èCityGMLÙÚbÇÖâèÈîïÜ2ñ^êò%
&'Vùo ÈZè7#ó%íÇöß:VSV Å×ö:ÍÎ?Ü16^¼z ÈZ[URIêU:Vñfgk
ölÎ¨×ö:MIMEC{)*¼VVRMLr{: "model/vrml "ÜX3Dr{: "model/x3d+xml"*^

üTUþ×ËÌó%Î�v·:;gWrp¨VÀVv·ùo·:ñgÎ�«ëÑÞ!ó^¡ø¢BùûVíî
íñ¢_îïÜY$øÊ:µ;^[Å3DÍ î56µ;Í:õfVíî¢_¶ò¢eÜ:ô¦^î;V[Å
,¥2ñnÇ:×öVíîäÅTUhà È67:×öV*¼hàö¢:×ö)ôÍ65:*|*^

XML¢f£¤

CityGML coreró:XML;¬ùûößéñ{ùoÍ :õfV[ñÑÑo%=>)URI*
http://www.opengis.net/citygml/2.0  %=^è×cró:XML SchemaößÇVÝÖURIgjUè%=z$
:;¬ùû^

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 "  type =" xs:anyURI "  minOccurs =" 0" />
<xs:element  name=" relativeGMLGeometry "  type =" gml:GeometryPropertyType "
minOccurs =" 0" />
<xs:element  name=" referencePoint "  type =" gml:PointPropertyType " />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--
==========================================================================
================ -->
<xs:element  name=" ImplicitGeometry "  type =" ImplicitGeometryType "
substitutionGroup =" gml:_GML " />
<!--
==========================================================================
================ -->
<xs:complexType  name=" ImplicitRepresentationPropertyType " >
<xs:sequence  minOccurs =" 0" >
<xs:element  ref =" ImplicitGeometry " />
</xs:sequence>
<xs:attributeGroup  ref =" gml:AssociationAttributeGroup " />
</xs:complexType>
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8.3.1. ä4ãå

ImplicitGeometry : mimeType üÏjköá gml:CodeType ^ÝÖüÏ:'¢_èÑÖÍ,ìÎÇì)5è^
qÅÝÑÍ,Î:W.ô19C.6^

8.3.2. CityGMLâãä Ø

'§:!"Ç«×ö)@ô.10.9/*ZÑÖñgùo:*|V¡[LOD2Ç:ùo×öÖâÎ�^

<frn:CityFurniture>
<!-- class ÒtrafficÓ; 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>
<!-- function Òtraffic lightÓ; 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:ImplicitGeometry>
<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>

2êKBE:ùo È)ûÚ19C.4Ç15:Í,ÎVÔ á "1000"b|®á "1080 ":!"Ç«*[Ñ
ÖVRML89ößVp89[ÑÖURLkö^ÝÖnÇ:×öZè7#ó%íÇöß:Vêëà¶@AV:ó%
º»êñá"H ¡^

'§ZÑÖCityGML89:Y~V1héÑÖø¯°:ñgùo:*|^
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<frn:CityFurniture>
<!-- class ÒtrafficÓ; as specified in the code list proposed by the SIG 3D
(cf. annex C.4) -->
<frn:class> 1000 </frn:class>
<!-- function Òtraffic lightÓ; as specified in the code list proposed by
the SIG 3D (cf. annex C.4) -->
<frn:function> 1080 </frn:function>
<frn:lod2ImplicitRepresentation>
<core:ImplicitGeometry>
<core:mimeType> model/vrml </core:mimeType>
<core:transformationMatrix>
0.866025 -0.5 0 0.7
0.5 0.866025 0 0.8
0 0 1 0
0 0 0 1
</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>

±.ÑÖ*|;VñköéÑÖûñGH^¡ZÑÖï¤GHV_âfgÖâ:ìÜV-ìÎÇ:P×Öl9Î
¨GH:.Ñâ^GHFéé§u:å+)0.7,0.8,0*Ñ7#@Aí:SVhZv·:ÇcVõzúFê30¦
) cos(30)=0.866025ò sin(30)=0.5*^áT2êKBEüýGh6ÑãVÝÖFêZfP:^2êKBE:"
H ¡Öñ¼'=

1. ºVRML89Ç:}ÖV)ï¤ó%*î_ûñGH^

2. ×}ÑÖFzVV¶j@AV(5793898.77,3603845.54,44.8,1) T VR5!"Ç«:"Hùo È^

8.3.3. ì_ó\å

æT\å

1. éTUñgùoõf×÷ÑPpÖâùoÎ�VpPp:p)Ò÷C)ößÑÖñgÎ¨:ùûü
Ï ImplicitRepresentationPropertyType ^íîV×ÅlëCityGML¹ÁróV,®ºC
{ ImplicitRepresentationPropertyType UÅ1hñgùo:ùûüÏ^

2. ¼zñgùo: ÈZ[URIñgùo·: libraryObject üÏ)C{= xs:anyURI*êU:Vgfgk
öjÎ¨×ö:MIMEC{^
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ÞçCèHéêó

ImplicitRepresentationPropertyType C{¢_Ë{ÑÖ?å:ñgùoÜpVÜiTU GML 3.1.1 : XLink
õf×ñJñgùoÜpÖâ XLink êU^è çÑì%&'V ImplicitRepresentationPropertyType :p
)üÏ: xlink:href üÏ,®k"ñJñgùoÜp)»ÇñJñgùoÜp ÅRÑ8òÜàÑ8ò:»ò#
f*^fg1hË{:ÜpÜêUVUh®àÆ1h^
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9. ÂÄ~Æ
±éùûüÏò;VCityGML :+©ñë;ûÑPpÎ§:¢ûëüÏ^;ûyhç=ÅeêÙÚVqâ¢_
Î�j²áÒ÷:nTCDV¼ì;ÂÃbÇt¾¿Ü#íêÅ:F2)¯^}ÖLOD¢_áÑÖ+ö:Ò÷ö
ßÑÖÈ¹:Îö^ÑÖ;û[}ÖÎ§ùo×ö:ÙÚä\-Î§ÙÚ^ÑÖÎ§ùo×ö¢_ëÊÖÒ÷:
Î§ÙÚ^àuVÎ§ÙÚg¢_[ÊÖÎ§ùo×öçÂ)¼ýGù�*^ÃçVÎ§ÙÚ'§¢_è­ÖÎ
§jZûö:Vg¢__Î§?:¹, ¡+0qûÜ^ CityGML :;ûr{Zè¹Áró ³ý Çöß:)
@ô. 7 /*^;ûr{UMLÍ¼Í14l¨VXML rgößô19A.2^

R 14. CityGML3³ý$D3UMLRéuvB�/09$Dö#y;l3 XML mnopVÛQuv3ö
#nÈô$ CityGML ³ý$%dwx3é
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èCityGML:;ûr{ÇVÒ÷,UÑÖ%=>èÎ�^ÑÖ!"r{:;û×ÅÑÖúö:Ò÷èaVZ[Ñ
äêUÝÖÒ÷:;û×öèöß:^íîVüÅàÑÒ÷:;û×öä\éÑÖèêä^¡ì¢_jË{
èCityGMLÙÚb:hà ¡^î;VÑÖCityGMLÙÚb¢®Ë{ÊÖÒ÷^ÑÖ;û×öïbéü+öÒ÷
pq:Î§ÙÚV¢_ZÈÖPpVg¢_ZnoLODÇ:­Ö!"r{^Î§ÙÚ[C _SurfaceData v»|
C:×öèÎ�V}Ö×ö´eöéÎ§ùo×ö:­Ö»¸^Î§ÙÚòÎ§ùo×öòû:qí[ URI) (
¤)ÄqrS *=æÎ¨VÂÑÖ _SurfaceData  ×öÉÑÖC{á gml: AbstractSurfaceType ÜC{ gml:
MultiSurface ^

Êö:Î§üÏjWrá¬´V_Î§ ¡ûÜ:Î§üÏjWrá«$^}ÖÎ§ùo×ö¢_è}ÖÒ÷ò
y§àÆüëÑÖ¬´òÑÖ«$^ÝdåàÆ1hÑÖûö:6_'òÑÖ¯°:Î§üÏtu'^ÑÖ)U
J:¼½á»n­)¼ÑÖÜ ¿*â@é(:üÏÎ¨^«·:]é©ëößVíáÝZ5éCityGML:Í
Î^¼zÑÖÎ§ùo×öPæïÊÖ«$Ü¬´V}Ö«$Ü¬´´¥PÑÖÈ¹:Ò÷^Ò÷:]éÜ»U
Óè CityGML Ç©ëößV[)UJ:áâúö^

XML¢f£¤

CityGML;ûró:XML;¬ùû[ñÑÑo%=>)URI* http://www.opengis.net/citygml/appearance/
2.0 öß^è ³ý ró:XML rgößÇVÝÖURIgjUè%=z$:;¬ùû^

9.1. ÂÄá\ë^¶·È¼ì¤HíN
Q·Î§ÙÚòÎ§òûëâ,:qíVUÎ§ÙÚZÈ¹îïèPpÇ:V_hiSU:GMLùor{^Î§
ÙÚhZ²á9%Î§ùo×ö:üÏVqZ}ÖÎ§ÙÚ×öh6ÑäURIVkö9%§ùo×ö: gml:ids )
C{á gml: AbstractSurfaceType Ü gml: MultiSurface *^è¯éÜbé9%Î§:%&'VÎ§ÙÚ×öj
ÑËúlëË{:Î§^»ò9%C{¼Ppb"·Ü gml: AbstractSurfacePatchType )ËÌ gml: Triangle *
Zcy:VQ·XMLrg'(h®`gÎ�×URI9%C{:¼¡^×ÅÎ§ÙÚ'ÉÎ§Ã¢:¹,ûÃ|®
VW@A²á:Î§ÙÚC{Ìo^

ëy:9%C{=ôá gml: AbstractSurfaceType ò gml: MultiSurface VhËÌnÅGMLùor{òèCityGML
ÇTU: gml: AbstractSurfacePatchType ^ÑÜèaVGML:Î§ZU gml: AbstractSurfaceType :|CèÎ
¨^Ýu:Î§PêZÄÉ:^ÑÖ gml: MultiSurface h¥P}~ÝÖPêVíî¡hZ gml:
AbstractSurfaceType )@ô8.1*^[ÅQR:ó"ËÌ:Î§88h®hzZÄÉ:VCityGMLdå gml:
MultiSurface èhà:#fÎ¨ÑÖPp:ÿÌVñáÄÉÎ§:êÍ^áéC_Å gml: CompositeSurface è
Y$ÝÞÎ§VÎ§ÙÚ×öjdå=æÉ gml: MultiSurface ×ö^íîVÑÖ gml: AbstractGMLType )¡Ë
Ì gml: Triangle ò gml: Rectangle *h®æïÑÖ gml:id Vgh®jêU^

}ÖÎ§ùo×ö:}ÖÒ÷ÃÊ¢_ëÑÖëy:`§¬­bÑÖëy:£§¬­bÑÖëy:`§«$òÑ
Öëy:£§«$^¼zÊÖÎ§ÙÚ×öjÑËÉÑÖÎ§ùo×öjVNâ@ÑÖ¤?^[Å®è:Î§ö
ßqâ^:ÊÖûæÑËZêëôöèõú:V*¼VÑÖ gml:Polygon :`§¬´Zêëôö»é
Í gml:CompositeSurface :`§¬´q¤?^Ê¦ãæÑË-ÑÖÎ§ùo×ö: gml:id èÑÖÒ÷ÇVhd
åjÊ¤êUVyêëè¥¦:Î§ÙÚ×öÇâ@ÑÖèõú"£ÐÑ:Y÷^íîV¥Pù`èÑÖÒ÷Ç
ÖâÊ¤ãæÑË^

}Ö _CityObject Pp´¢_îïÎ§ÙÚ^íîVÎ§ÙÚ0ìèCityGMLÙÚb:Pp£¤Ç^pçVÎ§
ÙÚTUURI=æÉ»9%§^Q·ÝÖ=æ1ôdåèPp£¤F2Ç=æÉRÑÖPpÎ§VW.V¢óç
<Ï:S¿^Î§ÙÚ:îïfg)T=æ:Î§,üÅË{:!"×öPpv»|×ö^Ò°çÏ:ÓÎ§Ù
Ú)pü!"r{ÑÅîï^¢óö S¿ñ¢_¹hÂWFSÇ§â:CityObjectsË{p):;ûKL^
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ö S¿då'§:ñÓ¦Élëpq: _SurfaceData ×öVèÑÖúö: _CityObject ÇêUÎ§ùo×ö)
C{á gml: AbstractSurfaceType Ü gml: MultiSurface *^

*+1!,-PQy;3 _SurfaceData Ôá3.OVÆÇÔáô$¤a/w3 _CityObject d"w/8?@
Ôá&JDí 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:  }

× _SurfaceData ×ö: isFront üÏ:wÙ¥PAzÉ gml: OrientableSurfaces Víá¡ì¢_ÿêÑÖÎ§:
f"^¨XÑÖ gml: OrientableSurfaces os V¡ÿêé¡:n7Î§ bs^ÑÖ_ bsá9%:`§«$ tº5£
è bs:"H`§j^¼z t :9%Z osV¡º5£è bs:£§^¼z tàÆ_ osò bsá9%V¡ðN5£è bs:
¿ÿVíá¡\áé`§ò£§:«$^

XLinksÛÜé©Í,Ç:£¤F2ª«^ÑÜèaVÎ§ÙÚòùo×ö:Ñ(¥P¦cwÙÎ§ÙÚ:ÑËV
íá}¤5£ùo×ö:ÆûV´¥Pèp): _CityObject :£;ÇÖâwÙ^èñÓÇ¬:1Ð)ùo·
Ü _CityObject *:£¤F2V-áéÝÖñÓ:9:VjêU:×öèõfjj¯ôÉlk:XLink: ¡^+
DZVÝ(UÅñgùo×ö^¼zÑÖñgùo×öË{GMLùo)è relativeGMLGeometry üÏÇ*VÎ
§ÙÚ:ÑËð¥Pè}ÖêU: _CityObject :£;Çj¦cwÙ^íîVÑÖúö: =>?@ ×ö:;û)
sp×ùoÍ *¢®Nè»5£:Æûëlhà^¼zlë¥P:Î§ÙÚ×öjJ¡è__;û_×öÇVy
âçijïîè;û×öÇV¿Nâ^Ñã:;ûFz=

1. èË{SU =>?@ : _CityObject ÇVUXLinksêUlë =>?@ ÇêU: _CityObject Ç:pà ³ý
×öVÜ

2. è°ç: CityModel Ç^

9.2. ÂÄ^å»âã
+©C Appearance ößéÑÖÎ§ÙÚ×ö:5D^¡1hélëË{:Î§ÙÚ×ö´üòpq: theme ^
ÑÖCityGML89Çlë«ëpàÒ÷:;û×öj$áZÑÖä^Î§ÙÚ×öjîï
è surfaceDataMember üÏÇ^¡ì¢_ñáñJüÏàÆèÊÖÒ÷ÇTU^ +©C __SurfaceData Z¬
´ò«$:nC^¡°Ñ:ÜpZÅá%± isFront V¡úöéÑÖÎ§ÙÚ×ö(UÅìÑÎ§^WxTV;
ûr{:lëC´56CityGML:ADE1ô)@ô.6.12ò10.13/*^)U+ö¹Á:;|Z[Ü
p" _GenericApplicationPropertyOf  É ""£:^
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AppearanceType, Appearance, AppearancePropertyType

<xs:complexType  name=" AppearanceType " >
<xs:complexContent>
<xs:extension  base =" gml:AbstractFeatureType " >
<xs:sequence>
<xs:element  name=" theme "  type =" xs:string "  minOccurs =" 0" />
<xs:element  name=" surfaceDataMember "  type =" SurfaceDataPropertyType "
minOccurs =" 0"  maxOccurs =" unbounded " />
<xs:element  ref =" _GenericApplicationPropertyOfAppearance "  minOccurs =" 0"
maxOccurs =" unbounded " />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<xs:element  name=" Appearance "  type =" AppearanceType "  substitutionGroup =
" gml:_Feature " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfAppearance "  type =
" xs:anyType "  abstract =" true " />
<!--
==========================================================================
=============== -->
<xs:complexType  name=" AppearancePropertyType " >
<xs:sequence  minOccurs =" 0" >
<xs:element  ref =" Appearance " />
</xs:sequence>
<xs:attributeGroup  ref =" gml:AssociationAttributeGroup " />
</xs:complexType>

appearanceMember, appearance

<xs:element  name=" appearanceMember "  type =" gml:FeaturePropertyType "
substitutionGroup =" gml:featureMember " />
<!--
==========================================================================
===============-->
<xs:elementname =" appearance " type =" AppearancePropertyType " substitutionGroup
=" core:_GenericApplicationPropertyOfCityObject " />

appearanceMember :ößdåèÑÖ!"r{+©béÇnT0ì _CityObject  +©ò Appearance +©)
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@ô.10.1/*^

áéèÑÖÈÑ: _CityObject +©Çîï;ûKLV×cró:p)ôöC _CityObject Z[ ³ý üÏÜpè¹
Á:^ÝÖS;: ³ý üÏZTUCityGML: ÍB12ã^ 1ô¹ÁÉ _CityObject Ç:)@ô.10.13/*^
êëÝìfgV _CityObject :}ÖÒ÷|C´ÛÉéÝÖüÏ^íîV ³ý ró×}Ööß _CityObject  :
Ò÷|C:¹Áró´ëÛÜ^

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
" />
<xs:element  ref =" _GenericApplicationPropertyOfSurfaceData "  minOccurs =" 0"
maxOccurs =" unbounded " />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<xs:element  name=" _SurfaceData "  type =" AbstractSurfaceDataType "  abstract =
" true "  substitutionGroup =" gml:_Feature " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfSurfaceData "  type =
" xs:anyType "  abstract =" true " />
<!--
==========================================================================
=============== -->
<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. îï
¬´öß:ÁùÃüÏ×­Ö§ùo×öèaZhû:^ X3DMaterialC:ößèáX3DòCOLLADATÍ)@
AX3DbCOLLADATÍ*^ diffuseColor ößé­ùÃÁ:ÓÆ^ specularColor ößé®§ùÃ:Ó
Æ^ emissiveColor ZÎ§áá:ÓÆ^lë:ÓÆ´TURGB'VìbÖbÔ:r'è0ò1òû^pu¦ZT
U transparency ÜpÈ¹öß:V»Ç0ÍÎ¬°hpuV1ÍÎ¬°pu^ ambientIntensity ößéèhAz
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Áo:%&'V­ùÃÓÆ:ÃÞ¯Ñ¨^ shininess |ô®§ÐÁ:°¦^0â^±ò:Á²Vq1¿â^³u
:ÐÁ^ isSmooth ú5éÓÈt':1¨^¼zÝÖÅá%±jX¡á "true"V%VÓÈ)pjUÅ`Æ
)Gouraud`Æ*^õ¿VÓÈè§Ã¢Zhû:)å§`Æ*^

9%Î§Z[9%Üpkö:^}ÖÜpË{ÑÖ9%§ùo×ö:URI)C{á gml: AbstractSurfaceType
Ü gml: MultiSurface *^

X3DMaterialType, X3DMaterial

<xs:complexType  name=" X3DMaterialType " >
<xs:complexContent>
<xs:extension  base =" AbstractSurfaceDataType " >
<xs:sequence>
<xs:element  name=" ambientIntensity "  type =" core:doubleBetween0and1 "
default =" 0.2 "  minOccurs =" 0" />
<xs:element  name=" diffuseColor "  type =" Color "  default =" 0.8 0.8 0.8 "
minOccurs =" 0" />
<xs:element  name=" emissiveColor "  type =" Color "  default =" 0.0 0.0 0.0 "
minOccurs =" 0" />
<xs:element  name=" specularColor "  type =" Color "  default =" 1.0 1.0 1.0 "
minOccurs =" 0" />
<xs:element  name=" shininess "  type =" core:doubleBetween0and1 "  default =" 0.2 "
minOccurs =" 0" />
<xs:element  name=" transparency "  type =" core:doubleBetween0and1 "  default =
" 0.0 "  minOccurs =" 0" />
<xs:element  name=" isSmooth "  type =" xs:boolean "  default =" false "  minOccurs ="
0" />
<xs:element  name=" target "  type =" xs:anyURI "  minOccurs =" 0"  maxOccurs =
" unbounded " />
<xs:element  ref =" _GenericApplicationPropertyOfX3DMaterial "  minOccurs =" 0"
maxOccurs =" unbounded " />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<xs:element  name=" X3DMaterial "  type =" X3DMaterialType "  substitutionGroup =
" _SurfaceData " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfX3DMaterial "  type =
" xs:anyType "  abstract =" true " />
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9.4. ð&^ð&ñò
«$:ôönCZ _Texture ^CityGMLÇ:«$´ZnÅ°ä:2D«$^°äÍè[ imageURITUURIköV
¢_ZÑÖnT:ÍèÙÚÑoVMãZÑÖÍ©ägÜ:NØ¬­:Wê^ÍèÙÚäg¢_TU mimeType
ÜpÇ:%-MIMEC{èöß^

«$¢_[ textureType üÏè=ö^ textureType »Ñé+ö×ö:) ßw *«$òp×öÎ§:m{) 3D
*S{«$^«$g¢_jÑCá unknown ^

«$Ë�:TÍZaUCOLLADA%-^OXY!£Íè°ä;<:«$ÆV¥PÖâ«$Ë�^ wrapMode ¢
r_'£Ö'òÑ)Í15auéÝÞË�rg:yz*^

1. none  - â^:ÓÆZ¬°pu:

2. wrap  - «$j¦¯

3. mirror  - «$j¦¯y®èÜ

4. clamp  - «$jµè»ÿöj

5. border  - â^:ÓÆ[ borderColor Üpkö)RGBA*

èË�rg: mirror ÇV«$Íèè¶åòXãf"j´Z¦¯:VC_ÅË�rg: wrap ¶Ã«$ùû^
ü wrap hà:ZV}¤¦¯:Fz´Z·`¦¯:f"ÿêPÑÖ«$<Ñ^ÝìëÓ¸±éË�«$:ÿö
:¼¡Vy \ÑÖc¸:«$^

R 15. ¤aþW&a+AB4Ù3è5$>ÍBÅ¤a³6é&b+ÒV&c+è5V&d+78V&e+9
:N&f+67é67;fí<féM=/0þW>q&Rµ!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>
<!--
==========================================================================
=============== -->
<xs:element  name=" _Texture "  type =" AbstractTextureType "  abstract =" true "
substitutionGroup =" _SurfaceData " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfTexture "  type =" xs:anyType "
abstract =" true " />
<!--
==========================================================================
=============== -->
<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>
<!--
==========================================================================
=============== -->
<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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ûÚ«$@ÙÜV-ÂÎ§j:ÑÖ ¡É«$ÍèÇ:ÑÖ ¡:ûÃúÙV _Texture jÖÑ:rü Ü^City
GMLTU«$ùû:õfV«$Íè´Z¹Ú[0,1] 2 »¸VqhAz"H:ÍèúÞÜÏH¨^Íè:º'¯
 ÅSV)ëÞÍ API¢®TU»ò¼öV¥PÖâ«$ó%êñ*^fgmý}Ö§ùo×ö:ûÃúÙV
i®æc«$^

R 16. ÍBÅF8N?@3FW'ÿþW&�Ä!AB'CDVHasso-Plattner-Institut+é

GeoreferencedTexture CÌoéÑÖTUå§ãÛ:«$^íîVTU GeoreferencedTexture ×XãÎ§X¡
«$Z©ëTß:^Ýu:«$«ë¹+:ûÃ|®VêòüÍè89ÑÅ1h)¼#$@A:TIFF*ÜñáÈ
¹:ESRIËÌ89^;<#$@A:»â{:Z[Åá%± preferWorldFile úö:^¼zÝÖ%±jX¡á
"true")»z$'*VT©N¼¦ËÌ89V,ëè©ë¦É:%&'iNTUÍèÙÚ:#$@A^¼
z preferWorldFile áÒfalseÓV"#,ëè©ëÍèÙÚ:#$@A:%&'iNTUËÌ89^

R;VCityGMLdå?<köÑÖC_ÅËÌ89:#$@A^ÝÖ?<#$@ATÍ´Z!©Åno;<#$
@A^ referencePoint ößéËÌùûÇºj¯Íèèp:Çc ¡V×)ÅESRIËÌ89Ç:'5ò6^[
Å GeoreferencedTexture TU:Zå§ãÛVl_ referencePoint ZåV:^ orientation _2x2GH: gö
ßéÍè:Fêò¾J)4Öáü¦ÙY:ìÎV_âáÒ:{:V×)ÅESRIËÌ89Ç:'1b3b2ò4*^
Ýìêñ:CRSü referencePoint :CRSpà^pCRSÇ:ÑÖå§V( x,y)Têë_'�gjêñá«$ùûÇ:
ÑÖV( s,t)T=

MÎ¨ orientation V PRÎ¨ referencePoint V wÎ¨Íè:H¦)èp*V hÎ¨Íè:Ð¦)èp*^Ýìû
ñÃ§éESRIËÌ89ÇTU:Íèó%íñ)SVèºj¯VXú"½VYú"'*òCityGMLÇ:«$ùû)
SVèº'¯VXú"½VYú"j*òû:Jd^

¼z§©ëú5?<#$@AVg©ëú5;<#$@AV"# GeoreferencedTexture Zcy:^}Ö9%Î
§ùo×öZ[ÑÖ target ÜpÇ:URIkö:^lë9%Î§ùo×ö´çÂ#$@Alöß:ûÃ|®^h
dåë»òûÃ|®^WxTVÂ gml: AbstractFeatureType  ÛÉ: gml: boundedBy üÏ¢_jX¡áëy
ÍèÙÚ:ÿÌ9V_ÖâùûÇÉ^Í16;¨é)UÅ#§òlë$%Î§:#$@A«$^
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GeoreferencedTextureType, GeoreferencedTexture

<xs:complexType  name=" GeoreferencedTextureType " >
<xs:complexContent>
<xs:extension  base =" AbstractTextureType " >
<xs:sequence>
<xs:element  name=" preferWorldFile "  type =" xs:boolean "  default =" true "
minOccurs =" 0" />
<xs:element  name=" referencePoint "  type =" gml:PointPropertyType "  minOccurs =
" 0" />
<xs:element  name=" orientation "  type =" core:TransformationMatrix2x2Type "
minOccurs =" 0" />
<xs:element  name=" target "  type =" xs:anyURI "  minOccurs =" 0"  maxOccurs =
" unbounded " />
<xs:element  ref =" _GenericApplicationPropertyOfGeoreferencedTexture "
minOccurs =" 0"  maxOccurs =" unbounded " />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<xs:element  name=" GeoreferencedTexture "  type =" GeoreferencedTextureType "
substitutionGroup =" _Texture " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfGeoreferencedTexture "  type
=" xs:anyType "  abstract =" true " />

ParameterizedTexture CÌoéÑÖ«ë9%ÐÑûÃ|®:«$^ûÃZ[ _TextureParameterization C:
|Cöß:Vñá=æÉ9%§ùo×ö:ÑÖüÏ^}Ö9%§ùo×ö´èÑÖÈ¹: target Üp: uri üÏ
ÇjköáURI^íá target "£é gml: AssociationAttributeGroup V¡dåêUÑÖñJ
: _TextureParameterization ×ö)TU xlink:href üÏ*V¨¼UÅèhàÒ÷:9%Ü«$òûçÂÑÖû
Ã|®^ûÃúÙ§¢_TU«$ó%:õf)êë TexCoordList C*Vg¢_TUÂËÌùûÉ«$ùû:
ûñGH)êë TexCoordGenC*^
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R 17. ABþW>qÔþWÕÌwE&Rµ!IGG Uni Bonn+é

«$ó%,(UÅÊÿ Î§V»ÿÌ[ gml: LinearRing Ìo)*¼V gml:Triangle V gml:Polygon VÜ
[ gml:Polygons ä\: gml:MultiSurface *^¡ìößéÎ§%Vü«$ùûÇ:V:u¹ûÃV-}Ö%V
ËÌ?Å%V´fgè«$ùûÇRÉÑÖp):ó%×)qÅó%:õfV@AISO 19111*^ÝÞó%h=
Å[0,1]»û^?<§V:«$ó%Z[%V:«$ó%å§t'qè^Í16;¨éÑÖ*|^

9%Î§ùo×ö:«$ó%ZTU TexCoordList ñá target üÏÇ:«$@ÙÜ×öèkö:^}Ö;<ò?
<: gml:LinearRing 2\é9%Î§ùo×ö:ÿÌ)¡g¢®ZÑÖ gml: CompositeSurface
V gml:MultiSurface VÜ gml:TriangulatedSurface *¥P:«$ó%b^TU TexCoordList
: textureCoordinates ÜpèköÑä«$ó%^íîV TexCoordList Ë{: textureCoordinate ÜpÙuü9
%§ùo×öË{: gml: LinearRings ÑuÊ^ textureCoordinate :ÒôÏüÏ ring 1hé²áÅ: gml:id ^
?5ZÑÖë::á'ìÎV}¿Ö'ößÑÖ«$ó%×( s,t)TV sÎ¨¶å«$úV t Î¨Xã«$ú^ìÎÇ
}ÖÅVË{ÑÖó%×Vó%×:{:üCityGML89ÇÅV:{:p×))hAz¢®ÿê:§f"*^¼
z9%Î§ùo×ö:îèÅV©ëjÑË«$ó%VûÃðh¬­Vp):Î§ðh®j«$Ü^¼zZIé
:9%ùo×öVûÃ:¬­Ï,úöÅ¾ùo×ö^

R 18. ABworldToTextureØâF¤GHµ&a+IJ-Ka³6&b+éHµLÛQMNOPú63³
6éQRVþWSTüUV_éþWè5üWXí "none"&�Ä!AB'CDVHasso-PlattnerInstitute+é

R;VûÃúÙ¢_ËÌÑÖ[ TexCoordGenCkö:3x4êñGH^[ worldToTexture Üpkö:êñGH
VößéÂï¤ó%:ùû ¡É«$ùû:ÈÏêñ^ï¤ó%:TUësÅpeãÛ:êñV*¼ºÑ7y
YãÛÉÑÖ!"r{Ç)@ôÍ18*^«$ó%( s,t)TÂùû ¡( x,y,z)TÖñá( s,t)T=(sÕ/qÕ ,tÕ/qÕ )Tü(
sÕ ,tÕ ,qÕ )T=M(x,y,z,1)T^ MÎ¨3x4ûñGH^üÑÜ:4x4ûñp¨Vâ^: ZÑujó8é^íîVp):
GHâjB8é^î;V worldToTexture ÜpTU gml:SRSReferenceGroupüÏèöß»CRS^ËÌùûÇ:
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 ¡fgT©êñáÝÖCRSVpçi®)UûñGH^

'§:F2Nâ^ÑÖ worldToTexture ûñVêëºËÌùû)!"r{*Ç:ÑÖ ¡ãÛÉ«$ùûÇ:
ÑÖ ¡Vèr¿ÀsyY:ëJ^

èÝÖ�gÇV fÎ¨Á'3 wò hÎ¨ÍèÐID:v$¥ý3 b ò ößép1:@yíV-UËÌó%Î
¨:½bjòf"È "u3 PÍÎp1èËÌùû: ¡^Í19ÌoéÝìX¡^

R 19. IY>þWZJé[IYd#PãÉ3J¯R\3PQ!ÁüZJ-þWopd3Ù¤a!T\&R
µ!Hasso-Plattner-Institute, IGG TU Berlin)é

R;V¼z3x4p1GH MPZÊm:)*¼êëÑ-òxÂëJ*V¡¢_G5¯#jUÅ worldToTexture ^
MPZ[?èò;è:p1@Ùöß: )?<ò;<f"*VyºËÌùûÇ:ÑÖ ¡êñáÍèÇ:ÑÖ
èp ¡^¨XÍèºj¯:èpó%á)0,0*V"#É«$ùûó%:¬­êñ¢_ì\) width image

ò height image Î¨Íè¥ý:èp*=

WxTV worldToTexture h®Ã§[ó"p1®Åê·:Ç"Ü»òsÈÏîó^ worldToTexture :RÑÖ
UxZáÑÖ«ë¯°ùo È:;êÃÍVqh¥Pá}Ö gml:LinearRing köÃÍó%^pùV,ëT
U TexCoordGenñá@ÙÜV;ê:Ié§\á«$9%^pçV worldToTexture ëy#+,éËÌùûÉ«
$ùû:`ÃãÛ^×ÅXã;ê:+å%&Vêñ�g¼'=

ÝÖfJ¨XÎ¨;ê :­·Ó"u)�ÑÜVk";yVü#§åâ*V FÎ¨;ê:º'¯V width f
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ò height fkö;ê:ËÌÈ ¥ý^×ÅnTÓ"uV;êf"GH: güsè1f"GHp_^

ParameterizedTextureType, ParameterizedTexture, TextureAssociationType

<xs:complexType  name=" ParameterizedTextureType " >
<xs:complexContent>
<xs:extension  base =" AbstractTextureType " >
<xs:sequence>
<xs:element  name=" target "  type =" TextureAssociationType "  minOccurs =" 0"
maxOccurs =" unbounded " />
<xs:element  ref =" _GenericApplicationPropertyOfParameterizedTexture "
minOccurs =" 0"  maxOccurs =" unbounded " />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<xs:element  name=" ParameterizedTexture "  type =" ParameterizedTextureType "
substitutionGroup =" _Texture " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfParameterizedTexture "  type
=" xs:anyType "  abstract =" true " />
<!--
==========================================================================
=============== -->
<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
" >
<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>
<!--
==========================================================================
=============== -->
<xs:element  name=" _TextureParameterization "  type =
" AbstractTextureParameterizationType "  abstract =" true "
substitutionGroup =" gml:_GML " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfTextureParameterization "
type =" xs:anyType "  abstract =" true " />
<!--
==========================================================================
=============== -->
<xs:complexType  name=" TexCoordListType " >
<xs:complexContent>
<xs:extension  base =" AbstractTextureParameterizationType " >
<xs:sequence>
<xs:element  name=" textureCoordinates "  maxOccurs =" unbounded " >
<xs:complexType>
<xs:simpleContent>
<xs:extension  base =" gml:doubleList " >
<xs:attribute  name=" ring "  type =" xs:anyURI "  use =" required " />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element  ref =" _GenericApplicationPropertyOfTexCoordList "  minOccurs =" 0"
maxOccurs =" unbounded " />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<xs:element  name=" TexCoordList "  type =" TexCoordListType "  substitutionGroup
=" _TextureParameterization " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfTexCoordList "  type =
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" xs:anyType "  abstract =" true " />
<!--
==========================================================================
=============== -->
<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 "  minOccurs =" 0"
maxOccurs =" unbounded " />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<xs:element  name=" TexCoordGen "  type =" TexCoordGenType "  substitutionGroup =
" _TextureParameterization " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfTexCoordGen "  type =
" xs:anyType "  abstract =" true " />

9.5. ½í©É
;û:õfüêUôöfÓëq)@ôISO 19123òOGCvPTÍVÒ÷6*^Î§ÙÚ¢_jÌoá«ë+ö
:ûÃúÙ:åV¸è§j:(ÀÜÄÉôö^¥Pêë(O:ûÃúÙòróÜ:ëy¸òÍÎb¹ÁGML:
ôöÍÎ)Äã3.16*^5Å"%òTUj:ªÈÏò¯$õÏ:AzVCityGML©ëaUÝìfÓVqZn
Å«$ò¬´ÌoÖñ1Í &¸Ç:§üÏ)@ôX3DbCOLLADATÍbFoleyÔ*^«$ò¬´TU(O:
ûÃºÙÚîïáÓÆ^¼zÝu:ûÃh,"HV¢_UADEèöôÙÚîï^èCityGML 2.0.067òçV
ºAz×;ûWr:ôöÍÎÖâ6Ç^

;ûgüÌSëq^ÌSÎ�éÙYr{Íè:2\ò>BÜV-Î£ g3q;û¿+,é×ó"v·Î§:
ûtV-ÙÚ^-TZnÅ«$ò¬´ÔÍ õ'V§ÙÚgh,ñáÌS:Î·Vàug¢_ñáPp§ÑÖ
:Î·ÜÎ5^íîVCityGMLy©ëáÌS:9:ößÒ÷:äé^ÌSZiúÇ¤D)UJ:ÜugTÍ'
(V¼OGCÍ£ugx&)SLD*ÜOGC>B-+,)SE*^
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9.6. ä4ãå
+© _Texture : mimeType üÏjköá gml:CodeType ^ÝÖüÏ:'¢_èÑÖÍ,ìÎÇì)5è^Í,
Î:W.¢_è19C.6Ç¦É^

9.7. ì_ó\å
æT\å

1. ÑÖ§ùo×öè}ÖÒ÷'ÃÊ¢_\á¿Ö«$ò¿Ö¬­)ÑDUÅ`§ò£§*:9%^

2. GeoreferencedTexture Üp: referencePoint üÏ)C{= gml:PointPropertyType *,®Ë{ÜêUÑ
Ö«ë2Dó%':Vùo×ö^

3. TexCoordList Üp: textureCoordinates üÏößéÎ§:ÿÌVÉ«$ùûÇ:u¹ûÃ^Î§:}Ö
ÿÌV´fgè«$ùûÇëÑÖp):ó%×^«$ùûÇ:ó%×)_}ÖÿÌV:¿Öáü¦ÙY
 gú5^ó%×:{:fg¢óCityGML89ÇÿÌV:{:)h·Î§f"Zõ¢®ÿê*^}Öä\
9%Î§ùo×öÿÌ: gml:LinearRing ¥P¡áÇ:«$ó%b^

4. ÑÖ GeoreferencedTexture Üpfg1h?<Ü;<:#$@AVõ¿¡Zcy:^?<#$@A)
êë GeoreferencedTexture Üp: referencePoint üÏ)C{= gml:PointPropertyType *òorientation
üÏ)C{= core:TransformationMatrix2x2Type *ètu^;<#$@A¢_[«$Íè897á)*
¼GeoTIFF*Ü_1:ËÌ891h^

Þçéêó

1. appearanceMember Üp)C{= AppearancePropertyType *¢_Ë{ÑÖ?å: Appearance ÜpV
ÜiTUGML 3.1.1:XLinkõfêUÑÖñJ Appearance Üp^èçÑì%&'V appearanceMember
Üp: xlink:href üÏ,®k"ÑÖñJ Appearance Üp)»ÇñJ Appearance Üp ÅRÑÖ8òÜà
Ñ8ò:»ò#f*^fgú5lË{:ÜpÜêUVU§h®àÆË{ÜpÜêUVgh®¬°hË{
ÜpÜêU^

2. core:_CityObject Üp: appearance üÏ)C{= AppearancePropertyType *¢_Ë{ÑÖ?å
: Appearance ÜpVÜiTUGML3.1.1:XLinkõfêUÑÖñJ ³ý Üp^èçÑì%&'V ³ý üÏ
: xlink:href üÏ,®k"ÑÖñJ: appearance Üp)»ÇñJ: Appearance Üp ÅRÑÖ8òÇÜ
àÑ8ò:»ò#f*^lË{:ÜpÜêUfgú5VU§h®àÆË{ÜpÜêUVgh®¬°hË
{ÜpÜêU^

3. Appearance Üp: surfaceDataMember üÏ)C{= SurfaceDataPropertyType *¢_Ë{ÑÖ?å
: _SurfaceData ÜpVÜiTUGML3.1.1:XLinkõfêUÑÖñJ: _SurfaceData Üp^èçÑì%&
'VÎ§ÙÚ\]: xlink:href üÏ,®k"ÑÖñJ: _SurfaceData Üp)»ÇñJ: _SurfaceData Ü
p ÅRÑÖ8òÇÜàÑ8ò:»ò#f*^cxZË{:ÜpñZêU´fgú5VU§h®àÆË
{ÜpÜêUVgh®¬°hË{ÜpÜêU^

4. ParameterizedTexture Üp: target üÏ)C{= TextureAssociationType *¢_Ë{ÑÖ?å
: _TextureParameterization  ÜpVÜiTUGML 3.1.1:XLinkõfêUÑÖ×ñ
J _TextureParameterization Üp^èçÑì%&'V target üÏ: xlink:href üÏ,®k"ÑÖñ
J _TextureParameterization Üp)»ÇñJ _TextureParameterization Üp ÅRÑÖ8òÇÜàÑ8
ò:»ò#f*^fgú5lË{:ÜpÜêUVU§h®àÆË{ÜpÜêUVgh®¬°hË{Üp
ÜêU^
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5. GeoreferencedTexture Üp: target üÏ)C{á xs:anyURI*)kö9%§ùo×ö: gml:id V¡,®
Z gml:AbstractSurfaceType Ü gml:MultiSurface C{^

6. ¯éC{ TextureAssociationType : uri üÏ)kö9%Î§ùo×ö: gml:id V¡,®
Z gml:AbstractSurfaceType Ü gml:MultiSurface C{^

7. TexCoordList Üp: textureCoordinates üÏ: ring üÏ)kö9%Î§ùo×ö: gml:id V¡,®
Z gml:LinearRing C{^

8. X3DMaterialÜp: target üÏ)C{á xs:anyURI*)kö9%Î§ùo×ö: gml:id V¡,®
Z gml:AbstractSurfaceType Ü gml:MultiSurface C{^

9.8. CityGMLó]6THîï~Æ[ôõW]
[ÅGML3©ë?¡:Î§¬´Î¨õfVCityGML_P:67êë TexturedSurface Cè¹ÁGML3:ùor{
V¡dåáÀV§ÑË;ûüÏ)ÓÆb²¦bpu¦*ò«$^;ûüÏ:ößZÂX3DTÍÇaU:^[Å
Êë:ç=ÏVÝì;ûWr:fÓÊ¸jÁUé^pqVáéú£ë:CityGML"£Ñö:"çõ5ÏVpf
ÓÊjr·CityGML 1.067ò2.067V\áÑÖÈ¹:¹Áró TexturedSurface ^êëÝìfgV¢_aU
Å:¬´r{56ÝÖró^WxTVûÚ TexturedSurface róWr:;ûKL¢_è©ëKLóî:%&'
êñáCityGML: Appearance róõfV7/P§:lmÊ¸ÑÖë^íîV ÑÒö²Z T
U TexturedSurface róV)pÆ6TU Appearance ró^î;V TexturedSurface róÍÖºèCityGML:q
è67Çj+±^

×Å TexturedSurface róV}ÖÎ§Ü¯é§´¢_jrüÜáÑÖ TexturedSurface V¡¢_jé
^ Materials ) ;f b ]Ö b ^_Ö *Ü SimpleTextures ^Í20ÌoéUMLÍVqÅXMLrg:ößô1
9A.14^
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R 20. CityGML3`a$D3UMLRébcdVÆe³ý,$3gOfgühBVÜiF$j�3CityGML
kzdülméuvBÅ"09$Dö#y;3 XML mnopéÛQuv3ö#nÈô$CityGML

3TexturedSurface$%dwx3é

è§jö «$:õf>éÀVÖñ1Í %-X3D)web 3D 2004*VZVRML97:çÛi^CityGMLèGML3
:ùor{Ç¶·é TexturedSurface CVíáèISO 19107òGML3Ç©ëé(:«$õf^

«$jköá[ URI)ñÑÑo%=>*êU:°äÍèV¢_ZÑÖnT:ÑoVËÌè¤åNj^«$Zê
ëaU texture coordinates :õfèö :V-}Ö«$ó%ü TexturedSurface :ÑÖÀVó%¬°$Ë)
Í17*^«$ó%:TUdåè§ùo Èj-¹ö ò,­«$^

ÑÖÎ§:ÓÆZ[RGB'öß:^òìfgè0É1òûr'^ frontOpacity ò backOpacity ÑDöß}Ö§
: transparency J¦^¡ì:'gfgè0É1:ÍÎ?V»Ç1Î¨¬°hpuV0Î¨¬°pu^ÓÆ¢_»
Ñá diffuseColor ­ÃÆ)jÁoyÃÆ:ÓÆ*b emissiveColor áÄÁÆ)¬´áá:ÓÆ*
ò specularColor/shininess ®§Æ/²¦)Î§:²¦*^

«$¢_[ textureType üÏè=ö^ textureType »Ñé+ö×ö:«$) specific *òm{×ö:«$
) typical *^«$g¢_jÑCá unknown ^

_Appearance ZÂ gml:AbstractGMLType É^5è:V¢_èÑÖ appearance üÏÇjêU^üÏ gml:id ZÛ
É:V¡:'¢_jÑÖXLinkêU^ _Appearance  Z¬´ Material ò SimpleTexture :éC^

Xml¢f£¤

CityGML TexturedSurface ró:XML;¬ùûZ[ñÑÑo%=>)URI* http://www.opengis.net/citygml/
texturedsurface/2.0  öß^è TexturedSurface ró:XML rgößÇVÝÖURIgjUè%=z$;¬ù
û^
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9.8.1. ð&å»

TexturedSurfaceType, TexturedSurface, AppearancePropertyType

<xs:complexType  name=" TexturedSurfaceType " >
<xs:complexContent>
<xs:extension  base =" gml:OrientableSurfaceType " >
<xs:sequence>
<xs:element  ref =" appearance "  maxOccurs =" unbounded " />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<xs:element  name=" TexturedSurface "  type =" TexturedSurfaceType "
substitutionGroup =" gml:OrientableSurface " />
<!--
==========================================================================
=============== -->
<xs:element  name=" appearance "  type =" AppearancePropertyType " />
<!--
==========================================================================
=============== -->
<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 ¢_ëÑÖÜÊÖ;ûüÏV¡¢_ZÑÖ¬´ Material )ÓÆVÉ*ÜÑ
Ö SimpleTexture ^ _Appearance Üp§¢_ñáÝìC{:Üp?åÎ¨Vg¢_êëXLinkêUÑÖñJ
: _Appearance Üp^fgú5êUÜË{:ÜpVU§h®àÆË{ÜpÜêUVgh®¬°hË{ÜpÜ
êU^ _Appearance lk:§Z[;ûüÏÜp: orientation üÏ)C{ gml:SignType *ú5:V¡×
) orientation üÏ^+Î¨`f":Ñ§V-Î¨¼f":Ñ§^

AbstractAppearanceType,__Appearance
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<xs:complexType  name=" AbstractAppearanceType "  abstract =" true " >
<xs:complexContent>
<xs:extension  base =" gml:AbstractGMLType " />
</xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<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 "  type =" core:doubleBetween0and1 "  minOccurs =" 0
" />
<xs:element  name=" transparency "  type =" core:doubleBetween0and1 "  minOccurs =
" 0" />
<xs:element  name=" ambientIntensity "  type =" core:doubleBetween0and1 "
minOccurs =" 0" />
<xs:element  name=" specularColor "  type =" Color "  minOccurs =" 0" />
<xs:element  name=" diffuseColor "  type =" Color "  minOccurs =" 0" />
<xs:element  name=" emissiveColor "  type =" Color "  minOccurs =" 0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<xs:element  name=" Material "  type =" MaterialType "  substitutionGroup =
" _Appearance " />

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>
<!--
==========================================================================
=============== -->
<xs:element  name=" SimpleTexture "  type =" SimpleTextureType "
substitutionGroup =" _Appearance " />
<!--
==========================================================================
=============== -->
<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. ì_ó\å

Þßéêó

¥ TexturedSurface Üp: appearance üÏ)C{: AppearancePropertyType *¢®Ë{ÑÖ?å
: _Appearance ÜpVÜiÑÖTUGML 3.1.1:XLinkõf:ñJ _Appearance Üp^èçÑì%&'V
³ý üÏ: xlink:href üÏ,®k"ÑÖñJ: _Appearance Üp)»ÇñJ: _Appearance Üp ÅRÑ
Ö8òÇÜàÑ8ò:»ò#f*^fgú5lË{:ÜpÜêUVU§h®àÆË{ÜpÜêUVgh
®¬°hË{ÜpÜêU^
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10. |}~Æ
CityGML:Ò÷r{VZ[èê3D!"r{ÇÃ¦P:×öC{ößq\^èåÊhà:)U&¸ÇVÝÞ×ö
C{ÇÑ¦P^úÊÙÒ÷C)¢Ðd#*´Z[n7C Feature  ò FeatureCollection  É^qèVÝÞn
7õfèISO 19109òGML3ÇößV¢UÅÎ¨ÈÑùû×öò¡ìòû:Ié^+©Ë{ùûüÏòsùû
üÏVÝÞüÏjûÃÉGML3:+©üÏVy«ëp):ÙÚC{^ùo+Ïü.8/ÇÌo:ùoC¤pq
å^Ò÷r{ñËÌhàC{:+©Còû:p¤qíV¼IéVõÌòqå^

;gWr:9:Zèhà:)UJ:òû"£Ð¦:'ß¤¥ñÏ^êëköÒ÷õfv»'ß_v¡ìÉUML
òGML3:ûÃVhà:)UJ:¢_ÐÑÅÑäößÈþ: feature types  VüÏòÙÚC{^ÝÞ+©C
{VüÏòÙÚC{«ë%-Ü:{ßÜõÀ^áédåèCityGMLÇ©ëu¹Wr:×öò/ÜüÏ:2ñV
ê·é generic city objects  ò attributes  :õf_vCityGML: ADE 1ô)@ô.10.12/ò.10.13/
*^

CityGMLÒ÷r{:}ÖY~´[ÑÈ¹:ÖCityGML¹ÁróÖâõÀ^íîV¹ÁróZêëÑÉ­
ÖCityGMLÒ÷ÙÚr{qRÉ:^lë¹Áró´nÅCityGML×cróVyâÐÑÅCityGML×cró^×
c<ÑËÌCityGMLÙÚr{:n7õfòä9^"%i¢_ûÚ+ö:KL¥êÜ)U&¸â@ºCityGML¹
Áróü×c<ÑFéÅè^×ÅCityGML:2.067Vößé_'13ÖÒ÷¹Áró= ³ýVnoV,-Vp
qrsVpqÔá÷VCDVEFGBVF¬V­óVªòVtüVuõNþW/8 [fhB] ^CityGMLróò
û:ëyäéj²áCityGMLrU89^êëÝìfgVCityGMLrU89¢_då×­ÖCityGMLÙÚr{Ö
â<Ñ"£)@ô.7/*^

CityGMLÙÚr{leö:Ò÷&¸ºè7/:|/¢ÇÑÖ^}Ö|/¢´ü+ö:CityGMLrópq^

10.1. CityGMLÏÐ~�
CityGML Core róößé­ÖCityGMLÙÚr{:n7õfòä9^¡ \éCityGMLÙÚr{:näÙÚ
F2VgËÌélë¹Áró:ÐÑqí^íîV×crófg[no>éPê:íñè"£^T©V×cró
1héôö:nCV¹ÁróÇ:Ò÷CZÂÝÞôönC)¢Ðd#*É^:^±ôöC;V×cñË{sô
ö:?5V*¼¢[ÊÖ¹ÁróTU:n7ÙÚC{òÒ÷C^Í21Ç:UMLÍauéCityGML:×cró
VXMLrgößô'8ò12A.1^
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R 21. CityGML"#$%3UMLRéHInÈvTd3M=V/0wHI3KxI!éaÔá3HIkyz
Ny{É|}Méi~VnÈ$J�ÄdôÂÅ3&0+V0ÇÂsÉ|K}&ÉT+VpqÔáÂsÉ|yK
¤a  creationDate éuvBÅ"09$Dö#;l3XMLnÈopéÛQuv3ö#n$CityGML"#$%d

wx+

CityGMLÙÚr{ÇlëÒ÷C:nC´ZôöC  _CityObject ^  _CityObject 1héBW03üúù03VU
Å·$+©:«Ê&2V_vè»òÙÚbÇ×àÑ×ö:;<êU^î;Vñ1hé¿ÖöÏüÏ
relativeToTerrain  ò relativeToWater  VUÅkö+©p×Å# ò¶§: ¡^»Ç:}~qí¼Í22
l¨^Ý¿ÖüÏ´ëJÅªÈqÐy:ÇÉV¨¼#'W²v:Ùu) entirelyBelowTerrain *Vqh¥PS
;:ÙY# r{Ü¶·r{^

R 22. CityGMLÔáyÔÅ a) F¬N b) u83ÑÖ;<é

_CityObject  ZGMLC  _Feature  :ÑÖ|CVíî¡Â  _GMLÛÉÜÙÚüÏ)*¼VqÅÛÉqíV´
uV-¹ÏV7#CRS:KL*ò¬²üÏ^ÑÖ  _CityObject ¢_ëÊÖ¬²VÝÞ¬²¢_[ÑÖ
codeSpace  Öâ=ö^p|®¢_UÅ¼'µ;V»Ñ`g¬²òïâ¬²Ühà'(:¬²)@ôGML
objects:nameüÏVCoxÔ³V2004*^  _CityObject  :ÏÜüÏ generalizesTo  ¢UÅqå+©VÝÞ
+©_hà:¡¢£¤Î¨àÑó"ËÌ×öV-+©v»ÏÜ×)v^Ýìqí:f"ZÂ+©Ép):7ß
+©^
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Ò÷C¢®ënÅqíVüÏòùo:ÛÉ|C^  _CityObject  rU|C:+©¢_IéÉÈÖ CityModel V Ý
ZÑÖ«ë¢âÜÙÚ:+©bé^±sRëauVêòV}Ö+Ï´ëüÏ class, function, Nusage
^ class üÏ,®5£Ñ¤Vq usage ò function  üÏ¢_TUÊ¤^ class üÏdå×  _CityObject
Ò÷C£¤F2ò;:PpÖâÑC^*¼VW²+©[Ò÷|CÎ¨W²=W²_T©Z  _CityObject )p|
CèCityGML:2WróÇößV@ô.10.3/*^ÖÑ::ÑCV*¼ËÌÜâüúûV¢_TUC: classü
ÏÖâWrW²=W²^üÏúÙêòÎ¨×ö:Í3UxÜUxV*¼W²v:ÍÎÜÏvÇcVqüÏUx
êòöß»"HUx^attrib utes class, function  ò usage :¢®'¢_èÍ,ìÎÇköVW.tyGML
3.1.1:ªÈYmrU89)@ô.6.6/ò.10.14/*ºÍ,ìÎ"£áªÈYm^12C1hé[SIG 3D15
òVÊ:Í,ìÎV»ÇË{¢â:üÏ'VUä¢_¹ÁÜ¦cößÝÞüÏ'^

±éÒ÷?5;V×cróñ1héñgùo:õfVñáGML3ùor{:vÒ^[ÅÝÑõfüCityGML:
ùûr{â,pqVíîÊè.8.2/ÇÑÖ^

CityGMLÇÒ÷r{:% C£¤F2¼Í23l¨^  _CityObject  :|CËÌ!"r{:hàÒ÷Y~VÝÞ
Y~[È¹:CityGML¹Áróôö=# VW²vV³´VüýV@#TU×öV¶·VµjVÑÜ!"×ö
V!"Ç«×öV!"×öäò2ê^áék¨öß  _CityObject  :p)|C:¹ÁróVÍ23Ç:C¬P§
ëPÕ^}ÖPÕ´üÑÖCityGML¹Árópqå)@ô.4.3/ò.7/éõCityGML¹Áróòp)PÕ:
ìÎ*^

R 23. CityGML3@~JÜ}ïñéuvBÅ"09$Dö#;l3XMLnÈopéÛQuv3ö#nÈ
$CityGML"#$%dwxé

CityGML:Ï{ró)@ô.6.11ò10.12/*Çöß:C GenericCityObject  ò  _genericAttribute Vdå×
no»òÒ÷CqeöÜèCityGMLÇqÎ¨üÏ:3D×öÖâWrò2ñ^*¼VèºèVÂ×cró:ôö
C  _SiteÇÉ^:#ó¢®N[»ò|C¶_Ã~V¼ÄàV!êÜGI^9PVáéÎ¨ò2ñÝÞ+ÏV)
pTUC  GenericCityObject ^UZV,ëèno»òCityGMLróq1h(O:Ò÷CÜüÏ:%&'Vi®
TUêU!"×öòüÏ:õf^
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¼zTU Generics róV¿¢_á}Ö CityObject  ÑËnTÙu:Ï{üÏVUèÎ¨+©:1¶üÏ^
áîV GenericsróêëüÏÜp  _generictAttribute ¹~ôönC  _CityObject ^TUCityGML:)U&¸¹
Á1ôº1¶üÏ  _generictAttribute x·É  _CityObject Ç)@ô.10.13/*^êëÝìfgV  _CityObject
:}ÖÒ÷|C´ÛÉéÝÖüÏVíîgð´¢_Ë{Ï{üÏ^íîVÏ{ró×öß  _CityObject :Ò÷
|CÇVlëCityGML¹Áró´ëÑö:ÛÜ^

qÅ+©Á§:;ûKL¢_[CityGML:;ûró1h:C Appearance  èÎ¨)@ô.9/*^ü×c:
»òÒ÷¹Áhà:ZV¡hZÂ  CityObject  áàÉ�3VÑô[GMLJ _Feature  É^5è:^Ñ
_CityObject  Ppò Apperance  Pp¢_TU  CityObjectMember  ò appearanceMember  _nT{:
Ë{è CityModel  PpbéÇ )@ô.9/ò.10.1.1/*^î;V;û¢_îïè  _CityObject  7á:
?åÇ^áéT!"×ö®Qîï;ûKLV;ûróTUCityGML:)U&¸¹Á1ôVêëüÏÜp;ûè
¹~ôönC  _CityObject )@ô.10.13/*^íîV,ëè56 Apperance  ró:%&'V Apperance
üÏi®×_CityObjectv»Ò÷|C¢U^l_VèêUróÑuV Apperance  ró×no»ò¹Áró´
ëãæÛÜ^

áé¬­ÏVÍ23Çñ¨5é TexturedSurface ^p;ûWrfÓÊ¸jÁUVyNèºè:CityGML67Çj
q±^[Å TexturedSurface  lË{:KL¢_có#êñÉ Appearance  róVíîÒÐW.hPT
U TexturedSurface ^

XML ¢f£¤

CityGML CityGML Coreró:XML;¬ùû[ñÑÑo%=>)URI*%
=http://www.opengis.net/citygml/relief/2.0. è Reliefró:xmlschemaößÇVÝÖURIñUÅ%=z$
¬²ùû^

10.1.1. æTáë

Abstract  CityObject Type,  _CityObject
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<xs:complexType  name=" AbstractCityObjectType "  abstract =" true " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" gml:AbstractFeatureType " >
Ê           <xs:sequence>
Ê               <xs:element  name=" creationDate "  type =" xs:date "  minOccurs =
" 0" />
Ê               <xs:element  name=" terminationDate "  type =" xs:date "
minOccurs =" 0" />
Ê               <xs:element  name=" externalReference "  type =
" ExternalReferenceType "  minOccurs =" 0"  maxOccurs =" unbounded " />
Ê               <xs:element  name=" generalizesTo "  type =
" GeneralizationRelationType "  minOccurs =" 0"  maxOccurs =" unbounded " />
Ê               <xs:element  name=" relativeToTerrain "  type =
" RelativeToTerrainType "  minOccurs =" 0" />
Ê               <xs:element  name=" relativeToWater "  type =
" RelativeToWaterType "  minOccurs =" 0" />
Ê               <xs:element  ref =" _GenericApplicationPropertyOfCityObject "
minOccurs =" 0"  maxOccurs =" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<xs:element  name=" _CityObject "  type =" AbstractCityObjectType "  abstract =
" true "  substitutionGroup =" gml:_Feature " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfCityObject "  type =
" xs:anyType "  abstract =" true " />

CityModelType, CityModel
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<xs:complexType  name=" CityModelType " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" gml:AbstractFeatureCollectionType " >
Ê           <xs:sequence>
Ê               <xs:element  ref =" _GenericApplicationPropertyOfCityModel "
minOccurs =" 0"  maxOccurs =" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType>
<!--
==========================================================================
=============== -->
<xs:element  name=" CityModel "  type =" CityModelType "  substitutionGroup =
" gml:_FeatureCollection " />
<!--
==========================================================================
=============== -->
<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 " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" AbstractCityObjectType " >
Ê           <xs:sequence>
Ê               <xs:element  ref =" _GenericApplicationPropertyOfSite "
minOccurs =" 0"  maxOccurs =" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType>
<!--
==========================================================================
================  
-->
<xs:element  name=" _Site "  type =" AbstractSiteType "  abstract =" true "
substitutionGroup =" _CityObject " />
<!--
==========================================================================
================  
-->
<xs:element  name=" _GenericApplicationPropertyOfSite "  type =" xs:anyType "
abstract =" true " />

ôöC  _siteZW²vV³´VüýVX%Ô:éC^CityGMLqè:¹Á)¼ÄàV!êÜGI*ºjWrá
_site :|C^ñá CityObject :|CV  _Site ÛÉlëüÏòqíV+DZidV¬²V;<êUòÏÜqí^

10.1.2. Generalisation relation, RelativeToTerrainType ^ RelativeToWaterType

GeneralizationRelationType

<xs:complexType  name=" GeneralizationRelationType " >
Ê   <xs:sequence  minOccurs =" 0" >
Ê       <xs:element  ref =" _CityObject " />
Ê   </xs:sequence>
Ê   <xs:attributeGroup  ref =" gml:AssociationAttributeGroup " />
</xs:complexType>

RelativeToTerrainType, RelativeToWaterType
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<xs:simpleType  name=" RelativeToTerrainType " >
Ê   <xs:restriction  base =" xs:string " >
Ê       <xs:enumeration  value =" entirelyAboveTerrain " />
Ê       <xs:enumeration  value =" substantiallyAboveTerrain " />
Ê       <xs:enumeration  value =" substantiallyAboveAndBelowTerrain " />
Ê       <xs:enumeration  value =" substantiallyBelowTerrain " />
Ê       <xs:enumeration  value =" entirelyBelowTerrain " />
Ê   </xs:restriction>
</xs:simpleType> <!--
==========================================================================
=============== -->
<xs:simpleType  name=" RelativeToWaterType " >
Ê   <xs:restriction  base =" xs:string " >
Ê       <xs:enumeration  value =" entirelyAboveWaterSurface " />
Ê       <xs:enumeration  value =" substantiallyAboveWaterSurface " />
Ê       <xs:enumeration  value =" substantiallyAboveAndBelowWaterSurface " />
Ê       <xs:enumeration  value =" substantiallyBelowWaterSurface " />
Ê       <xs:enumeration  value =" entirelyBelowWaterSurface " />
Ê       <xs:enumeration  value =" temporarilyAboveAndBelowWaterSurface " />
Ê   </xs:restriction>
</xs:simpleType>

10.1.3. ÂÃVW

ExternalReference  ößéÂ  _CityObject  ÉRÑÖKLíñÇp)×ö:Z=æV*¼èALKISVATKIS
ÜOS MasterMapÇ^ êU[;<KLíñ:¬²)UURIÎ¨*ò;<×ö:êU)UY>4ÜURIÎ¨*
ä\^¼z ExternalReference  Ç{É informationSystem ÜpV¿ ExternalObjectReference  fg
ZURI^

ExternalReferenceType, ExternalObjectReferenceType
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<xs:complexType  name=" ExternalReferenceType " >
Ê   <xs:sequence>
Ê       <xs:element  name=" informationSystem "  type =" xs:anyURI "  minOccurs ="
0" />
Ê       <xs:element  name=" externalObject "  type =
" ExternalObjectReferenceType " />
Ê   </xs:sequence>
</xs:complexType> <!--
==========================================================================
================ -->
<xs:complexType  name=" ExternalObjectReferenceType " >
Ê   <xs:choice>
Ê       <xs:element  name=" name"  type =" xs:string " />
Ê       <xs:element  name=" uri "  type =" xs:anyURI " />
Ê   </xs:choice>
</xs:complexType>

10.1.4. %÷'(

CityGML×cró1héèèê!"r{ÇÎ¨ó"ËÌPp#?KL:fÓ^[Åys}Öó"ËÌ:|®´
jÑËé#?Víî©ëánC  _CityObject ößp): addressüÏVU¼z¥PV¿¢_è»|CÇ×#?
Öâtu^*¼VW²r{á»|C  _AbstractBuilding ò Door tu addressüÏ^¿ÖC´êU×cró:p
)ÙÚC{èÎ¨#?KL)@ô.10.3/*^

#?KL«ëxalAddressüÏòmultiPoint(¢â@)üÏ^*¼V×ÅW²PpV multiPoint +Ïdåköüp
)#?qå:W²·ç ¡^Vó%¢_Z2DÜ3D^º#?Wrá+©ëÑÖ!VV-GML3¢_TUXLinks
×+©ÖâêU^ÝT``V#?¢®jîïè;<89ÇVÜ¢j;<WebÖâ,U^CityGML89Ç:#?
üÏÜphË{?å#?KLV,Ë{×p);<+©:êU^

#?KLZTUoasis2003ÄÅ: xALaddress%-köVp%-á²ìGH#?1héêUrg^íî
V Address: xalAddressüÏ:|ÜpfgûÚOASIS xALrgÖâ2ö^

AddressPropertyType, AddressType, Address
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<xs:complexType  name=" AddressPropertyType " >
Ê   <xs:sequence  minOccurs =" 0" >
Ê       <xs:element  ref =" Address " />
Ê   </xs:sequence>
Ê   <xs:attributeGroup  ref =" gml:AssociationAttributeGroup " />
</xs:complexType> <!--
==========================================================================
================ -->
<xs:complexType  name=" AddressType " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" gml:AbstractFeatureType " >
Ê           <xs:sequence>
Ê               <xs:element  name=" xalAddress "  type ="
xalAddressPropertyType " />
Ê               <xs:element  name=" multiPoint "  type =
" gml:MultiPointPropertyType "  minOccurs =" 0" />
Ê               <xs:element  ref =" _GenericApplicationPropertyOfAddress "
minOccurs =" 0"  maxOccurs =" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType> <!--
==========================================================================
================ -->
<xs:element  name=" Address "  type =" AddressType "  substitutionGroup =
" gml:_Feature " />
<!--
==========================================================================
================ -->
<xs:element  name=" _GenericApplicationPropertyOfAddress "  type =" xs:anyType "
abstract =" true " />
<!--
==========================================================================
================ -->
<xs:complexType  name=" xalAddressPropertyType " >
Ê   <xs:sequence>
Ê       <xs:element  ref =" xAL:AddressDetails " />
Ê   </xs:sequence>
</xs:complexType>

_'¿ÖCityGMLÙÚb:v2Ë{UxALÎ¨Ò'òÕ'#?:¨*^ûÚCityGML Buildings ró)@ô
.10.3/*V#?KL1¶ÉW²×ö( bldg:Building )^êòV¼zCityGML"*8òË{#?KLV¿;¬ù
ûPÕ ÒxALÓ )èûÜpÇtuVyâfgêUurn:oasis:names:tc:ciq:xsdschema=xAL:2.0^12G.1Ç
1héÑÖ¬­:CityGMLÙÚb¨*V»ÇË{ûë#?Üp:W²v^
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<bldg:Building>  É    <bldg:address>
Ê       <core:Address>
Ê           <core:xalAddress>                 <!-- Bussardweg 7, 76356
Weingarten, Germany -->
Ê               <xAL:AddressDetails>
Ê                   <xAL:Country>
Ê                       <xAL:CountryName> Germany</xAL:CountryName>
Ê                       <xAL:Locality  Type =" City " >
Ê                           <xAL:LocalityName>
Weingarten </xAL:LocalityName>
Ê                           <xAL:Thoroughfare  Type =" Street " >
Ê                               <xAL:ThoroughfareNumber>
7</xAL:ThoroughfareNumber>
Ê                               <xAL:ThoroughfareName>
Bussardweg </xAL:ThoroughfareName>
Ê                           </xAL:Thoroughfare>
Ê                           <xAL:PostalCode>
Ê                               <xAL:PostalCodeNumber>
76356 </xAL:PostalCodeNumber>
Ê                           </xAL:PostalCode>
Ê                       </xAL:Locality>
Ê                   </xAL:Country>
Ê               </xAL:AddressDetails>
Ê           </core:xalAddress>
Ê       </core:Address>
Ê   </bldg:address>
</bldg:Building>
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<bldg:Building>  É    <bldg:address>
Ê       <core:Address>
Ê           <core:xalAddress>                 <!-- 46 Brynmaer Road
Battersea LONDON, SW11 4EW United Kingdom -->                 <!-- source:
http://xml.coverpages.org/xnal.html -->
Ê               <xAL:AddressDetails>
Ê                   <xAL:Country>
Ê                       <xAL:CountryName> United Kingdom </xAL:CountryName>
Ê                       <xAL:Locality  Type =" City " >
Ê                           <xAL:LocalityName> LONDON</xAL:LocalityName>
Ê                           <xAL:DependentLocality  Type =" District " >
Ê                               <xAL:DependentLocalityName>
Battersea </xAL:DependentLocalityName>
Ê                               <xAL:Thoroughfare>
Ê                                   <xAL:ThoroughfareNumber>
46</xAL:ThoroughfareNumber>
Ê                                   <xAL:ThoroughfareName> Brynmaer
Road</xAL:ThoroughfareName>
Ê                               </xAL:Thoroughfare>
Ê                           </xAL:DependentLocality>
Ê                           <xAL:PostalCode>
Ê                               <xAL:PostalCodeNumber> SW11
4EW</xAL:PostalCodeNumber>
Ê                           </xAL:PostalCode>
Ê                       </xAL:Locality>
Ê                   </xAL:Country>
Ê               </xAL:AddressDetails>
Ê           </core:xalAddress>
Ê       </core:Address>
Ê   </bldg:address>
</bldg:Building>

10.1.5. ä4ãå

ImplicitGeometry : mimeType üÏköá gml:CodeType . îüÏ:'¢_èÍ,ìÎÇj()^ÝÖÍ,
ìÎ:W.TÍ¢_è19C.6Ç¦É^

10.1.6. ì_ó\å

æø\å

1. CityModel Üp)C{= CityModelType Vêñä= gml : FeatureCollection *,®Ë{
cityObjectMember Üp)C{= gml:FeaturePropertyType ), app:appearanceMember Üp )C{
=app: AppearancePropertyType )Vò gml:featureMember Üp)C{= gml:FeaturePropertyType )ñ
á|®\]^

2. ExternalObjectReference ê·é¿ÖÜp name )C{= xs:string *ò uri )C{= xs:anyURI*^;<ê
U¢_[¡ìÇ:noÑÖkö^UZV¼z©ë1h ExternalReferenceType C{: informationSystem
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üÏÜp)C{= xs:anyURI*V¿fg1h ExternalObjectReference : uri Üp^

3. áéÎ¨÷Ö+©:#?KLVp+©:p)Ò÷C)öß AddressPropertyType C{:üÏ^íî
V×ÅlëCityGML¹ÁróV,ë AddressPropertyType C{)UÅ1h#?KL:Üp^

4. [Åñgùo:õf)@ô.8.2/*Z CityGML Coreró:Ñ<ÑVíîáñgùoê·:ÑãÏP
ê)@ô.8.3.3/*Z×cÑãÏPê:Ñ<Ñ^

VWì_ó

5. _CityObjectMember Üp)C{= gml:FeaturePropertyType )¢®Ë{ÑÖ  _CityObject ÜpVpÜpê
òZÉ^|C:×öV¼ bldg:Building VTUGML 3.1.1Ç:XLinkõfV×ñJ  _CityObject  :?å
ÜXLinkêU^èçÑì%&'  _CityObjectMember : XLink:href  üÏ,®k"ñJ  _CityObject Üp)
»ÇñJ  _CityObject Üp ÅRÑÖ8òÜàÑ8òÇ:»ò ¡*^fgú5Ë{:ÜpÜêUVUh
®àÆú5Ühú5^

6. AddressPropertyType C{¢_Ë{ AddressÜp?åÜTUgml3.1.1:ñJ AddressÜpXLinkêU^è
çÑì%&'V AddressPropertyType : XLink:href  üÏV»×)Üp,®k"ñJ#?Üp)»Çñ
J#?Üp ÅRÑÖ8òÜàÑ8ò:»ò ¡*^fgú5Ë{:ÜpÜêUVUh®àÆú5Üh
ú5^

10.2. âù%¼~Æ1DTM2
!"r{:ÑÖ¦P<ÑZ# ^CityGML:ÙY# r{)DTM*[r÷¹Áró Relief1h)@ô.7/
*^èCityGMLÇV# [lod0-4Ç:C relief-feature Î¨)Í24ÌSéUMLÍVXMLrgößô12A.9
*^ ReliefFeature [ ReliefComponent :ÑÖÜÊÖ"·ä\^»ëyÏ¢_=ôè[¢âëyÍÎÊÿ ö
ß:+ö»¸^[Å ReliefFeature ò ReliefComponent ÛÉá  _CityObejct Víîp):üÏòqígjÛÉ'
è^ ReliefFeature ¢_ühàõf:# Î¨Öâqå^# ¢_köáT¿Á°Ü°ä) RasterRelief*VÀ
¯N) TINReflief *V}iÈ) BreaklineRelief *Ü´V) MasspointRelief *^Ý×ìC{[p):GML3C"
£= gml:RectifiedGridCoverage "£°äÍV gml:MultiCurve ¢"£}iÈV gml:MultiPoint  "£´uV
C{V gml:TriangulatedSurface / gml:Tin ´¢2\À¯NÙÚ^¼zè gml:TriangulatedSurfaces ÇV;¨Î
�éÀ¯§VàÆ gml:Tin Ç ,Î¨ÀVVVÝÆ»ÇÀ¯|Ñ¢êë%-fÓ¦W)DelaunayÀ¯|ÑV
@ôOkabe et al.1992*^}iÈ[ÀVÁÈÎ¨^´V,ZÑäÀVV^
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R 24. CityGMLdM=F¬$D3UMLRéuvBÅ"09$Dö#;l3XMLnÈopéÛQuv3ö#
nÈ$CityGML Relief$%dwxé

èCityGMLÙÚbÇV×ì# C{¢__hà:fgäéèÑÅVâ^éGÐ:N?Ï^T©V}ìC{¢_
Uhà:¡¢ DèÎ¨Vùû5hà:ü¹¦ÜÑñò^.åV¢_êëÊìC{:äéèÌo# :Ñ<Ñ
V*¼êëÁ°ò}iÈVÜiêëÀ¯Nò}iÈ^èÝì%&'V}iÈfgüÀ¯ çÂùoÍ ^.À
VpÉ»¸¢_UhàC{:# r{èÎ¨^áéäÅÝìäéVá}Ö# ×ö1héÎ¨»ëyÏÍÎ:
opHI )Í25*^èúÊÙ%&'VòTÁ°ÙÚb:ëyÍÎü»ÿÌ9p×)^îëyÍÎ[åV¨T
ÍÊÿ Î¨VpÊÿ ¢®ëÑ^*¼VÝÑõf¢_êëôNä×# ÖâWrV»ÇÑÞ;<»¸[è¡
:Ðü¦TINÎ¨^¿ìC{òû:ÿÌ[p)# ×ö:ÍÎüÏú5^
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R 25. ABQâcäK6¬$CityGMLdãåDTM&R!IGG Uni Bonn+é

DTM:ü¦òÑñòhÑöÐÑÅ»òCityGML¹Áró)¼W²r{*:+Ï^íîVë¢®ºLODwÐ:W
²r{b\Éü¦ÜÑñòwÈ:DTMÇ^

ÝìfÓü TICp¤ñU)@ô.6.5/*^TIC¢_èiÈÑuUÅ,­DTM_()hà:+©V¼W²vV³
´Ü!"Ç«VÂq¹hDTM:ÑãÎ¨^¼ëfPV¢®¥PY$¦c\¯^g¢_êëDTMòp)+©:
á2bê5TIC^

ReliefFeature ò ReliefComponent ´ëÑÖ lod üÏVÎ¨p):¡¢ D^èúÊÙ%&'V ReliefFeature
:LODü ReliefComponent :LOD$Ë^UZVgdåkö«ëÐLOD: ReliefFeature Vp ReliefFeature
[ ReliefComponent ä\V»ÇÑÞ ReliefComponent :LOD¢_ÈÅIé ReliefFeature :LOD^»ÒZZV
*¼V×ÅLOD3µ;VèLOD2ÇTUT¿°ä_v[LOD3Ç ReliefComponent öß:÷ÞÐü¦»¸ð~Q
é^LOD2NäòLOD3ä9¢_TUëyÍÎÊÿ :õfÖâb\^íîVQ·ÑÞ ReliefComponent ºj
ÑCáwÈ:LODVUZêëº»LOD'X¡á3òçV ReliefFeature g¢_ü»òLOD3r{ÑÅTU^

XML ¢f£¤

CityGML Reliefró:XML;¬ùû[ñÑÑo%=>)URI*%=http://www.opengis.net/citygml/relief/2.0.
è Reliefró:xmlschemaößÇVÝÖURIñUÅ%=z$¬²ùû^

10.2.1. %¼úû¬­^%¼úûcU

ReliefFeatureType, ReliefFeature
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<xs:complexType  name=" ReliefFeatureType " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" core:AbstractCityObjectType " >
Ê           <xs:sequence>
Ê               <xs:element  name=" lod "  type =" core:integerBetween0and4 " />
Ê               <xs:element  name=" reliefComponent "  type =
" ReliefComponentPropertyType "  maxOccurs =" unbounded " />
Ê               <xs:element  ref =
" _GenericApplicationPropertyOfReliefFeature "  minOccurs =" 0"  maxOccurs =
" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType> <!--
==========================================================================
=============== -->
<xs:element  name=" ReliefFeature "  type =" ReliefFeatureType "
substitutionGroup =" core:_CityObject " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfReliefFeature "  type =
" xs:anyType "  abstract =" true " />
<!--
==========================================================================
=============== -->
<xs:complexType  name=" ReliefComponentPropertyType " >
Ê   <xs:sequence  minOccurs =" 0" >
Ê       <xs:element  ref =" _ReliefComponent " />
Ê   </xs:sequence>
Ê   <xs:attributeGroup  ref =" gml:AssociationAttributeGroup " />
</xs:complexType>

AbstractReliefComponentType, _ReliefComponent
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<xs:complexType  name=" AbstractReliefComponentType "  abstract =" true " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" core:AbstractCityObjectType " >
Ê           <xs:sequence>
Ê               <xs:element  name=" lod "  type =" core:integerBetween0and4 " />
Ê               <xs:element  name=" extent "  type =" gml:PolygonPropertyType "
minOccurs =" 0" />
Ê               <xs:element  ref =
" _GenericApplicationPropertyOfReliefComponent "  minOccurs =" 0"  maxOccurs =
" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType> <!--
==========================================================================
=============== -->
<xs:element  name=" _ReliefComponent "  type =" AbstractReliefComponentType "
abstract =" true "  substitutionGroup =" core:_CityObject " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfReliefComponent "  type =
" xs:anyType "  abstract =" true " />

10.2.2. öoüýþÿX%¼

TINReliefType, TINRelief
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<xs:complexType  name=" TINReliefType " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" AbstractReliefComponentType " >
Ê           <xs:sequence>
Ê               <xs:element  name=" tin "  type =" tinPropertyType " />
Ê               <xs:element  ref =" _GenericApplicationPropertyOfTinRelief "
minOccurs =" 0"  maxOccurs =" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType> <!--
==========================================================================
=============== -->
<xs:element  name=" TINRelief "  type =" TINReliefType "  substitutionGroup =
" _ReliefComponent " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfTinRelief "  type ="
xs:anyType "  abstract =" true " />
<!--
==========================================================================
=============== -->
<xs:complexType  name=" tinPropertyType " >
Ê   <xs:sequence  minOccurs =" 0" >
Ê       <xs:element  ref =" gml:TriangulatedSurface " />
Ê   </xs:sequence>
Ê   <xs:attributeGroup  ref =" gml:AssociationAttributeGroup " />
</xs:complexType>

TINRelief:ùoÍ [GMLùoÍ Cöß gml:TriangulatedSurface . Ý<Ñ¢_;g#1hÑäÀ¯
 ( gml:TriangulatedSurface )ÜiêëTU|C) gml:Tin  *kö|ôVbÇiÈò~ùÈ^èçÑì%&'
VY$Ë{ gml:Tin  ¥PêëTU¼¡DelaunayÀ¯|ÑñÓ¦WÀ¯|ÑÁ§)@ôOkabe et al.1992*^

10.2.3. !X%¼

RasterReliefType, RasterRelief, Elevation
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<xs:complexType  name=" RasterReliefType " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" AbstractReliefComponentType " >
Ê           <xs:sequence>
Ê               <xs:element  name=" grid "  type =" gridPropertyType " />
Ê               <xs:element  ref ="
_GenericApplicationPropertyOfRasterRelief "  minOccurs =" 0"  maxOccurs =
" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType> <!--
==========================================================================
=============== -->
<xs:element  name=" RasterRelief "  type =" RasterReliefType "  substitutionGroup
=" _ReliefComponent " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfRasterRelief "  type =
" xs:anyType "  abstract =" true " />
<!--
==========================================================================
=============== --> <!--
==========================================================================
=============== -->
<xs:complexType  name=" gridPropertyType " >
Ê   <xs:sequence  minOccurs =" 0" >
Ê       <xs:element  ref =" gml:RectifiedGridCoverage " />
Ê   </xs:sequence>
Ê   <xs:attributeGroup  ref =" gml:AssociationAttributeGroup " />
</xs:complexType> <!--
==========================================================================
=============== -->
<xs:element  name=" Elevation "  type =" gml:LengthType "  substitutionGroup =
" gml:_Object " />

10.2.4. ï"#%¼

MassPointReliefType, MassPointRelief
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<xs:complexType  name=" MassPointReliefType " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" AbstractReliefComponentType " >
Ê           <xs:sequence>
Ê               <xs:element  name=" reliefPoints "  type =
" gml:MultiPointPropertyType " />
Ê               <xs:element  ref =
" _GenericApplicationPropertyOfMassPointRelief "  minOccurs =" 0"  maxOccurs =
" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType> <!--
==========================================================================
=============== -->
<xs:element  name=" MassPointRelief "  type =" MassPointReliefType "
substitutionGroup =" _ReliefComponent " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfMassPointRelief "  type =
" xs:anyType "  abstract =" true " />

10.2.5. $%¾%¼

BreaklineReliefType, BreaklineRelief
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<xs:complexType  name=" BreaklineReliefType " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" AbstractReliefComponentType " >
Ê           <xs:sequence>
Ê               <xs:element  name=" ridgeOrValleyLines "  type =
" gml:MultiCurvePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" breaklines "  type =
" gml:MultiCurvePropertyType "  minOccurs =" 0" />
Ê               <xs:element  ref =
" _GenericApplicationPropertyOfBreaklineRelief "  minOccurs =" 0"  maxOccurs =
" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType> <!--
==========================================================================
=============== -->
<xs:element  name=" BreaklineRelief "  type =" BreaklineReliefType "
substitutionGroup =" _ReliefComponent " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfBreaklineRelief "  type =
" xs:anyType "  abstract =" true " />

BreaklineRelief :ùoÍ ¢_[ÓiÈòÔÕ/ÔÖÈä\^ÓiÈÎ¨# 0¦:¦ûVÕÈ/ÖÈÎ¨# 
0¦>B:ûÜ^ BreaklineRelief fgãÉË{jo¿ìC{Ç:Ñì^

10.2.6. ì_ó\å

æø\å

1. gml:Polygon ùoÜpÌoéTU  _ReliefComponent :ÍÎüÏ)C{=__gml:PolygonPropertyType
*:ëyÍÎVpÜp)ñá2D !ÿ"#Êÿ ÖâÎ¨VpÊÿ ¢®«ë?Ñ^

VWì_ó

2. ReliefFeature Üp: reliefComponent üÏ¢_Ë{ÑÖ?®:  _ReliefComponent ÜpVÜiãæT
UGML 3.1.1:XLinkõfV×ñJ  _ReliefComponent ÜpÖâXLinkêU^èçÑì%&'
_reliefComponent üÏÇ: XLink:href , ,®k"ñJ  _ReliefComponent Üp)»ÇñJ
_ReliefComponent Üp ÅRÑÖ8òÜàÑ8òÇ:»ò ¡*^R;Vfgú5lË{:ÜpÜêU
VèÝìl9'V,®â@àÆúVÜiàÆhú^

3. TINReliefÜp: tin üÏ¢_Ë{ÑÖ?®: gml:TriangulatedSurface ÜpVÜi ãæTUGML 3.1.1
:XLinkõfV×ñJ gml:TriangulatedSurface  ÜpÖâXLinkêU^èçÑì%&' TINüÏÇ
: XLink:href  üÏV,®k"ñJ gml:TriangulatedSurface Üp)»ÇñJ gml:TriangulatedSurface
Üp ÅRÑÖ8òÜàÑ8òÇ:»ò ¡*^R;Vfgú5lË{:ÜpÜêUVèÝìl9'V
,®â@àÆúVÜiàÆhú^
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4. RasterReliefÜp: grid üÏ¢_Ë{ÑÖ?®: gml:RectifiedGridCoverage  ÜpVÜiãæTUGML
3.1.1:XLinkõfV×ñJ gml:RectifiedGridCoverage ÜpÖâXLinkêU^èçÑì%&
' gml:RectifiedGridCoverage Üp: XLink:href ,®k"ñJ gml:RectifiedGridCoverage Üp)»Çñ
J gml:RectifiedGridCoverage Üp ÅRÑÖ8òÜàÑ8òÇ:»ò ¡*^R;Vfgú5lË{:
ÜpÜêUVèÝìl9'V,®â@àÆúVÜiàÆhú^

10.3. ²&~Æ
W²r{ZCityGMLÃè¡:Ò÷õfòÑ^¡dåè£Ö¡¢Ô )LOD0ÉLOD4*ÇÎ¨W²vòW²<9
:Ò÷üÏòùûùo^CityGML:W²r{[Ò÷¹Áró Building öß)@ô.7/*^Í261héLOD1Ð4
Ô :3D!"òW²r{¨*^

R 26. LOD1&ú\+VLOD2&¨\+VLOD3&úö+NLOD4&¨ö+d3pq0,-$D0i&�Ä!
çéBèêëVm-g-h ingenieure+architekten GmbH+é

W²r{:UMLÍ¼Í27l¨VXMLrgößô12A.4ò'8^pr{:q)CZ  _AbstractBuilding V¡Z
Ò÷C  _Site)ÛÉá  _CityObject *:|C.  _AbstractBuilding ZrüÇ×W²ÜW²<9:^ íá
_AbstractBuilding Z[W²<9ä\:VqW²<9ù¢_Z  _AbstractBuildings Vl_¢_"£nTB¦:
Ié£¤F2^ñáéC  _CityObject :|CV  _AbstractBuilding ÛÉèá  _CityObject :lëüÏVð
èGML3%-|®üÏÑu( gml:name  etc.)_vCityGML+ë:üÏV¼ ³¥´B )@ô.6.7/*^
_AbstractBuilding qu¹eö:»òüÏ¢_êëCityGML CD róÖâWr)@ô.10.12/*ÜT
UCityGML)U&¸¹Á1ô)@ô^ .10.13/*^

W²Pé·[åÊhà:W²ä\V¼öÓÜ×KPé·V)TU CityObjectGroup :õfÖâIé)@ô
.6.8/*^*¼VPé·:ÒW²¢_Î¨á Òmain buildingÓ^

Building ò BuildingPart V´ÛÉé  _AbstractBuilding :üÏV¼'=W²vCDV|®)¼ËÌV�çÜö
ó*VUxVWö.ØVÙ±.ØV$%C{VtuÐ¦_v#jò#'û£:Ùuò×)Ð¦^Ýä@Ù(U
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Åô8¦WW²v:ÀV ÈV¢[#0íñ1h^î;V× Building Ü BuildingPart g¢_kö×) : Addres
s+©^

R 27. CityGML,-$D3UMLRéuvBÅ"09$Dö#;l3XMLnÈopé4íuv3RönÈ
$CityGML Building $%dwxé

_AbstractBuilding :ùoÎ¨ò'ßF2¼Í27l¨^r{ÂLOD0ÉLOD4Ð¤¡Ü^íîVysW²r{:
lë<9è}ÖLODÇ´«ëÔu:Î¨Vyâys}ÖLODÇ´dåIé^èCityGMLÇVlë×öC´ü}
ÖLOD:ÃÞQr%-pq)@ô.6.2/*^êëáp):LOD1hhà:ùoÍ V¢_èhà:LODÇÎ
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¨pà:×ö^

èLOD0ÇVW²¢_U¶å:ÀVÎ§èÎ¨^ÝÞ¢_ÑDÍÎW²v:!ÿ"#ò$%ÿö^Ýu¢_ï
ð#ºåVÙÚb\Ér{Ç^èåÊGÇVÝÞåVùoÍ G5¯îèV*¼#0Ü# ÙÚ^#0ÙÚê
òÌo#§jW²v:!ÿ"#V# ÙÚêòZ!ÿ"#ò$%£)$%ÿö*ùoÍ :]é·VêòÂ»
¸/çéÍèÇêësÛtu1rÜÂ1Ú¤ÁÙÚÇ1r^W²r{dåË{jo¿i^èÝì%&'V¢_
ºú{Û©$%Wráøè¡:LOD2òLOD3Ìo:Ä:}~^Á§ùo·¥PÀVó%VUPêüÅàÑÁ§
:lë%VV»Ð¦'pà^¼zºåVùo·'·Ý¿ÖLOD0ùo·Ç:noÑÖV¿¥Pálë%Vâ@
(O:Ð¦'^W²v!ÿ"#êò ÅW²v#§:ÃÈ%ÐYVq$%ÿöÎ¨)J¡è$%%ÐY)*¼
$ÜÐ¦*^

èLOD1ÇVW²r{[W²;þ:ùo·Î¨^g¢_â@ gml:MultiCurve  × TICÖâÎ¨)@ô.6.5/
*^îùoÎ¨èLOD2Çêë1¶ gml:MultiSurface  ò gml:MultiCurve VUÅ×$%Û©VøÜöÈÔW²
¡¢ÖâWr^èLOD2òøÐ:LODÇVW²v:;É§g¢_êë  _BoundarySurface
ò BuildingInstallation Öâ'ß»Ñ^  _BoundarySurface ZW²v;þ:Ñ<ÑV«ëê) WallSurface *V
$%) RoofSurface *V#§) GroundSurface *V;<#§) OuterFloorSurface *V;<öÝÇ) Outer-
CeilingSurface *Üàá§) ClosureSurface *Ô+å|®^ BuildingInstallation ¢UÅW²ÜpV¼ÞæVß
àVëíìÜ;<ûüVÝÞÜpÒÐÛÜW²v:;û^ÑÖ BuildingInstallation ¢_«ëüÏ class
V function ò usage)@ôÍ27*^

èLOD3ÇV  _BoundarySurface ×ö)üòì*Ç:&ç¢_Î¨áÒ÷×ö^èLOD4Ç(ÑñòÃÐ)V¢_
Î�[ÊÖBûä\:W²?<VèW²r{Ç[ Room Î¨^Ýì¢¹ÁÏé^éW²v:èêKLÉÚÏV
*¼ávâÇ:2ãKL)ÒnÅ ¡:¬­Ó*VËä%-:§ÇÜW²v0Áyu:Ã£^èp<Ñ?5Ç
V¢êëTUCityGML1h:ÑÜÑäõf"£)@ô.10.3.6/*VnÅUäöß:nT%-)*¼VUÅö
ßü÷Ñû£p×):Bû*×BûÖâIé^W²v:?<�¡V-W²v?h®+0:v·)üÇ«hà*
VU IntBuildingInstallation Î¨^¼z�¡ÄæÉ+öBû)¼ÀåDÜE«*V¿üBûCDpqVõ¿)
¼æÜ·ý*üW²pq^ÑÖ Room¢®«ëüÏ classV function ò usageV»'¢èÍ,ìÎÇöß)
.10.3.8/ò12C.1*^ class:üÏdåûÚlo|®×BûÖâÑCV*¼â­Üç³BûVyâpüÏ,
®5£Ñ¤^ function :üÏ¢UÅÎ¨Bû:ÒPUxV*¼ãèVéB^¼z×ö:"HTUfgüúÙh
àV¿¢_TU usageüÏ^Ý¿ÖüÏ¢_5£Ê¤^

Bû:¢ôÎ§èùoj¢_Î¨á Solid Ü MultiSurface ^Â'ßjêVÁ§¢_2ö\+ö:
_BoundarySurface sV/0Fì& FloorSurface +Vîïì& CeilingSurface +Nñ6& InteriorWallSurface
+éóprsV~ò¸Nô¸VÂsB BuildingFurniture /0é BuildingFurniture sQ classV funtion
N usage__ÔüÏ^12G.1ãG.61héË{ÈÖW²r{:¨*CityGML89Vpr{Ë{éÂLOD0ÉLOD4
r{VËÌW²?<^

XML ¢f£¤

CityGML Building  ró:XML;¬ùû[ñÑÑo%=>)URI*%
=http://www.opengis.net/citygml/building/2.0. è building ró:xmlschemaößÇVÝÖURIñUÅ%
=z$¬²ùû^

10.3.1. ²&^²&ÃU

BuildingType, Building
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<xs:complexType  name=" BuildingType " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" AbstractBuildingType " >
Ê           <xs:sequence>
Ê               <xs:element  ref =" _GenericApplicationPropertyOfBuilding "
minOccurs =" 0"  maxOccurs =" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType> <!--
==========================================================================
=============== -->
<xs:element  name=" Building "  type =" BuildingType "  substitutionGroup =
" _AbstractBuilding " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfBuilding "  type =" xs:anyType "
abstract =" true " />

Building Z  _AbstractBuilding :¿Ö|CòÑ^¼zW²vs[ÑÖ)à´*<Ñä\V¿)TUpCD^[
hàF2~ä\:W²vV*¼£ÙÜ$%C{hà:W²vVfgjÑÉ\ÑÖ«ëÑÖÜÊÖ1
¶ BuildingPart : Building )ôÍ28*^W²Çc<Ñ:ùoòsùû+Ï)èIé Building +©ÇÎ¨^

BuildingPartType, BuildingPart

<xs:complexType  name=" BuildingPartType " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" AbstractBuildingType " >
Ê           <xs:sequence>
Ê               <xs:element  ref ="
_GenericApplicationPropertyOfBuildingPart "  minOccurs =" 0"  maxOccurs =
" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
Ê   </xs:complexContent>
</xs:complexType> <!--
==========================================================================
=============== -->
<xs:element  name=" BuildingPart "  type =" BuildingPartType "  substitutionGroup
=" _AbstractBuilding " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfBuildingPart "  type =
" xs:anyType "  abstract =" true " />
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BuildingPart É^á  _AbstractBuilding ^¡UÅ×W²v:<9ÖâWr)ôÍ28*^ BuildingPart ×ö)s
üÑ?W²ÜW²<9pq^

R 28. Ã¤a,-&¨+Nöa,-¥2&ú+÷õ3,-0i&�Ä!úùq+é

AbstractBuildingType, _AbstractBuilding

<xs:complexType  name=" AbstractBuildingType "  abstract =" true " >
Ê   <xs:complexContent>
Ê       <xs:extension  base =" core:AbstractSiteType " >
Ê           <xs:sequence>
Ê               <xs:element  name=" class "  type =" gml:CodeType "  minOccurs =" 0
" />
Ê               <xs:element  name=" function "  type =" gml:CodeType "  minOccurs
=" 0"  maxOccurs =" unbounded " />
Ê               <xs:element  name=" usage "  type =" gml:CodeType "  minOccurs =" 0"
maxOccurs =" unbounded " />
Ê               <xs:element  name=" yearOfConstruction "  type =" xs:gYear "
minOccurs =" 0" />
Ê               <xs:element  name=" yearOfDemolition "  type =" xs:gYear "
minOccurs =" 0" />
Ê               <xs:element  name=" roofType "  type =" gml:CodeType "  minOccurs
=" 0" />
Ê               <xs:element  name=" measuredHeight "  type =" gml:LengthType "
minOccurs =" 0" />
Ê               <xs:element  name=" storeysAboveGround "  type =
" xs:nonNegativeInteger "  minOccurs =" 0" />
Ê               <xs:element  name=" storeysBelowGround "  type =
" xs:nonNegativeInteger "  minOccurs =" 0" />
Ê               <xs:element  name=" storeyHeightsAboveGround "  type =
" gml:MeasureOrNullListType "  minOccurs =" 0" />
Ê               <xs:element  name=" storeyHeightsBelowGround "  type =
" gml:MeasureOrNullListType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod0FootPrint "  type =
" gml:MultiSurfacePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod0RoofEdge "  type =
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" gml:MultiSurfacePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod1Solid "  type =" gml:SolidPropertyType "
minOccurs =" 0" />
Ê               <xs:element  name=" lod1MultiSurface "  type =
" gml:MultiSurfacePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod1TerrainIntersection "  type =
" gml:MultiCurvePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod2Solid "  type =" gml:SolidPropertyType "
minOccurs =" 0" />
Ê               <xs:element  name=" lod2MultiSurface "  type =
" gml:MultiSurfacePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod2MultiCurve "  type =
" gml:MultiCurvePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod2TerrainIntersection "  type =
" gml:MultiCurvePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" outerBuildingInstallation "  type =
" BuildingInstallationPropertyType "  minOccurs =" 0"  maxOccurs =" unbounded " />
Ê               <xs:element  name=" interiorBuildingInstallation "  type =
" IntBuildingInstallationPropertyType "  minOccurs =" 0"  maxOccurs =" unbounded
" />
Ê               <xs:element  name=" boundedBy "  type =
" BoundarySurfacePropertyType "  minOccurs =" 0"  maxOccurs =" unbounded " />
Ê               <xs:element  name=" lod3Solid "  type =" gml:SolidPropertyType "
minOccurs =" 0" />
Ê               <xs:element  name=" lod3MultiSurface "  type =
" gml:MultiSurfacePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod3MultiCurve "  type =
" gml:MultiCurvePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod3TerrainIntersection "  type =
" gml:MultiCurvePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod4Solid "  type =" gml:SolidPropertyType "
minOccurs =" 0" />
Ê               <xs:element  name=" lod4MultiSurface "  type =
" gml:MultiSurfacePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod4MultiCurve "  type =
" gml:MultiCurvePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" lod4TerrainIntersection "  type =
" gml:MultiCurvePropertyType "  minOccurs =" 0" />
Ê               <xs:element  name=" interiorRoom "  type =
" InteriorRoomPropertyType "  minOccurs =" 0"  maxOccurs =" unbounded " />
Ê               <xs:element  name=" consistsOfBuildingPart "  type =
" BuildingPartPropertyType "  minOccurs =" 0"  maxOccurs =" unbounded " />
Ê               <xs:element  name=" address "  type =" core:AddressPropertyType "
minOccurs =" 0"  maxOccurs =" unbounded " />
Ê               <xs:element  ref =
" _GenericApplicationPropertyOfAbstractBuilding "  minOccurs =" 0"  maxOccurs =
" unbounded " />
Ê           </xs:sequence>
Ê       </xs:extension>
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Ê   </xs:complexContent>
</xs:complexType> <!--
==========================================================================
=============== -->
<xs:element  name=" _AbstractBuilding "  type =" AbstractBuildingType "  abstract
=" true "  substitutionGroup =" core:_Site " />
<!--
==========================================================================
=============== -->
<xs:element  name=" _GenericApplicationPropertyOfAbstractBuilding "  type =
" xs:anyType "  abstract =" true " />

ôöC  _AbstractBuilding Ë{W²üÏV»ùoÎ¨_vW²ÜW²<9èhàLODÇ:ùo/'ßÎ¨^ÝÞ
üÏÌo¼'=

a) W²vÜW²<9) class*Vhà:Í3Ux) function *òhà:"HUx) usage*:ÑC^ÝÞüÏ
:Ù'¢_èÍ,ìÎÇkö^

b) WöÜW²<9:Wö.Ø) yearOfConstruction *òÙ±.Ø) yearOfDemolition *^ÝÞüÏ¢UÅ
Ìo!"r{ÇW²ÄÁ:.Î^ÆûVk:Zó"ËÌ:Æû^

c) W²ÜW²<Ñ:$%C{) roofType *^¢_èÍ,ìÎÇköîüÏÙ'^

d) W²vÜW²v<Ñ:tup×Ð¦) measureHeight *^

e) #å§j) storeyAboveGround *ò') storeyBelowGround *:£Ù^

f) #å§_j) storeyHeightsAboveGround *ò_') storeyHeightsBelowGround *:£ÐìÎ^ìÎÇ
:.ÑÖ'Î¨Ã6û£:Ð¦^ÃçÑÖ'ZÃñ:Ð¦^

èÍ29òÍ30ÇêëÁ¨pàW²vè5ÖLoD£ Ç:×)vV¢_¢ëìuí.hàÔ :¡¢£¤VW²
r{è#$¦uÎ¨:¯°¦ò®¦V_vºr{:Ò÷F2UÑá«ë+å'ß{ß:ä9f§Zhà:^è
_AbstractBuilding ÌVëåÊü÷ÞLODpqå:üÏ^

R 29. ABuû°üë8$LOD0dQöe,$g>éú ¡0,-0dR& lod0FootPrint +&¢f+V
/0F8\,-3¬·éyÍ3ë8/0EÅF8é¨R¡0_ lod0RooTEgde /0&¢f+Vw/0�£,-

.?@3uûIYVEÅ?¤¥Ö&�Ä!KITVÃFranzÇÐ+
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