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15 IFC2CityGML  https://github.com/tudelft3d/ifc2citygml

16 Ordnance Survery https://www.ordnancesurvey.co.uk/business-government/products/case-studies/improving-integration-bim-gis
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41 BIMY7 b7z 7 TOEERNBAHDAE

IFC I2I3, BECREZEOYEBNLEEYZBRT 547V 7 bOERSE, MECZEEICET
DEREFEOHMROAEERNEINTVET, TNTNOEEREZED IFC 7 7 A TEEHI I %
At IDM - MVD THREL TWE T, £/, B 3RS 3 ETld. PLATEAU fZ# 0 CityGML
2.0 2EmET L (LODA) (LT, BEwET /L (LOD4) ) ORREICEDE, IFC oD%
ks £ CityGML 7 7 XIS Iib S5 &AL TWE T,

mmy7r71ﬁﬁﬁmuth%?»%\%ﬁ@mm-mmfﬁiiéwcaaxv%
EHTAHICE BIM V7 R Y PRCHESNTWRESES 7Yz 4 F AR L TEFLE
BRI &bﬁHéﬂiﬁ BEF TV FEHFATERMEA, AALEF TV o b
PEEERNED L% IFC /53R TEBEHENEOAEEBELIC NI A BB DEE
BETT, ZOBRICIE, FATI2V 772 T7ORV = oREINTNE v 2T %
ZEBIELTEL,

M5§52(%MT%FME7 7 AR—2%EFALTIFC #EEHET L (LODS) |
L7-BRICIE. EREZDZEMIEHR TH 5 IfcSpace & CityGML 7 5 2D Room (ERE) 75‘5(%3[,
9, if:\ {ERR & fu7= CityGML T, Room DH#EEZE & L T InteriorWallSurface (B%)
FloorSurface (FR) . CeilingSurface (KH) G ENTERINFT T, D78, IfcSpace HER

DEEREMITH>THESN TN Z ENEETT, BIM XS IFC ICHAT BRI
IfcSpace ICERDFEZEUNDBEAEENTWAWNWT E AR L TS,

BE UBBBROAACERYFWNIIOWTIE, A Z 2 TIARITERICEWTIIEZELH
BENTWEREWEZH, KT 2 T7IIMCEHFOABRESHBL TLIEE WL,

4.2 IFC 2x3 CV2.0 D ARE & FIE

4.2.1 Archicad TOHEIEKE L FIE
T—RERGFETHRICZ77ANERE [IFC] & L THRE. EALET,

1. [ZBEiZF T TRE] 2FRL. IFC & L THRE
@ [7740L] XZa—hn [ZBETETITTRE] 28R
@ [(7740L0FEE] »o [IFC 774 (xifc) ] #EIR

2 Revit IFC ¥ =2 77JL 2.0 https://blogs.autodesk.com/revit/wp-content/uploads/sites/110/2022/02/18/revit-ifc-open-bim-manual-ja.pdf

28 |FC ¢ ARCHICAD M58 HF7 Y https://helpcenter.graphisoft.com/jp/user-guide/89272/
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422 REVIT COHNDEKEEFIBE

IFC T/ AFR— bRz TEETHLE Y, L. IFC T7 XK — MMERRIZERRVICER
I x 3, Autodesk #AIRMEL L TUvD AUTODESK App Store®H 5 FEI T 7 RR— Mg
ZyvA—KFL, A VYA M=ILTERENHY T,

REecHG-G-»-82-F0A -0 B+
[T lez m= 28 7usvar 8F #A IR BF  YA&E 357

@@a&/\vj

@JE] | RRIFVEFERL AT VIVERELES. |

AN/
e \g zmenn | L
&= —
B,
» Navisworks NWC 271 )LeLTY-VERE
I;E} el L9,
[GBEL  gbXML

| ETIVE XML 77 ELTRELET.

IFC
IFC 7712 &RELET.

2.IFC2x3 TEZHT

DEEDHAE (RFEE) 2EBTIBAICIEILA 7O HELED [Browse] HHE8R

Q@IFCHZEEHLOKX A 7R DicE#., [Current selected setup] — [IFC 2x3 Coordination View2.0] %3 UX,
ABTF®D [Export] 27U v o

Export IFC (v. 21.2.1.0) X
D:¥Users-Desktop¥PLATEAU Guideline¥TESTN

File name:

Current selected setup:
IFC Version:
Coordinate Base

Projects to export:
| TEST

How do | specify an export setup?

<In-Session Setup> v

| Modify setup ... [

| <In-Session Setup>

IFC2x3 Coordination View 2.0

I

IFC2x3 Coordination View

IFC2x3 Basic FM Handover View
IFC2x2 Coordination View

IFC2x3 COBie 2.4 Design Deliverable
IFC4 Reference View [Architecture]
IFC4 Reference View [Structural]

IFC4 Reference View [BuildingService]
IFC4 Design Transfer View

1230

IFC2x3 GSA Concept Design BIM 2010

I Export II Cancel

2AUTODESK App Store https://apps.autodesk.com/ja
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5% FMEZ#AEL7Z IFC »5 CityGML ~D 7 — 2 ZiaF|R

5.1

EL&HIC

AETIE, IFCHH CityGML AT — R & ZE#]T 570D DD FME 7 — 27 X_R— X DOF| A
FEREBNLET, EBOLDHFETHLERITTE R E T — 2RI, KAxZ 2 T70E LU
IDM - MVD (C#F 2 IFC 23R & L TWE T H. EHasld PLATEAU 220 CityGML 2.0 22
METI (LOD4) (ICxind 20+ D (IFC-to-CityGML2.0-LOD4-PLATEAU.fmw) &. £
ROEREZEBETD-OREFKREFIERLABAVERICERINS D (Ifc-loddcity-
pjname.fmw) HH Y 9,

P, B3RLI2TRIEEY, IFC & CityGML 7 — & TlE 3 RITHIRDRITAEC., T —
RIEENELRY T, TDI=H, %uj|@“%>7—77\/\°—7\%7’wﬁﬁ LT —&Z&#e i, IFC 7
—ZIZEDOWT CityGML2.0 B ET IV (LOD4) T—2t v bAMERENZHDTH B &L
D EBENMNETT,

¥/-. F4ETRY BIM Y7k HJITT@ﬁM’\JtN\j}ﬁ;‘fﬁ?v‘;mﬂ\focmia/—\ti =
BT —AELDZENHY XTI, T ZT HRICIE. ED LD BANHETIER
SN BIM A bHEDEINZIFC TH B D %EE; LTLIEE 0,

TODT =V AR—ADFFHETRICRT L DI, TDFIEZZNEN 5.2, 53 TEAL
9,

LRI MU FME 7 —2 XR— X% FME 7 — 27 X _R— X D FE

PLATEAU -IFC-to- | IFC-to-CityGML2.0- - AAT7 74 L IFC2x3CV2.0 (BE) +hBiER 5.2

CityGML2.0-LOD4 LOD4-PLATEAU.fmw - A7 7 4L PLATEAU 2% CityGML 2.0 M€
7L (LOD4) (LOD4.0~4.2)

- RZE

- T RE

- BHEZE#

- (IEEREE

IFCtoCityGML Ifc-lod4city-pjname.fmw | -+ A7 7 4L : IFC 53
- HHh7 74 CityGML
- TARZEI

- U7 REH

WY 744 b
Project PLATEAU Repositories (github.com) : https://github.com/Project-PLATEAU?tab=repositories
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5.2 IFC »5 CityGML 2.0 ZEMET )V (LOD4) ~DTF—2ZEHFIE

521 [FL&IC

Project PLATEAU GitHub T2 & i T % IFC-to-CityGML2.0-LOD4-PLATEAU.fmw %
FIAL T, A= 27 L3ffoD IDM - MVD (C#9°% IFC A% PLATEAU 2240 CityGML2.0 2

FETIL (LODA) (LUT. BEETIIL (LODL) ) ~ATid 2FIES L T= S %@L
£9,

77 A I

IFC-to-CityGML2.0-LODA4.fmw

Ziaftir

AR AKvZ a7 ILBIRIDM - MVD %&£t & § 3 IFC

HAFE PLATEAU #Z# CityGML 2.0 254 E7 /L (LOD4) LODA4.0-4.2

F AR

BEYETIIL (LOD4) TEET DERNDIK, B, KHFTH S FloorSurface,
InteriorWallSurface. CeilingSurface (%, IFC TEREIER =15 D IfcSpace " AR T
BEyET I (LOD4) TEERT HE. ETHS Window, Door £, k%
IfcOpeningElement, B % IfcWindow, IfcDoor 54T %
ZHRFIC LODAO, 4.1, 4.2 Z3#RATRE (R LOD £ 4 7RI hEE %2 Rd)
TR A BB D AN DV ATEE

N7z 7HYA b
Project PLATEAU Repositories (github.com) @ https://github.com/Project-PLATEAU?tab=repositories
LR kU4 PLATEAU-IFC-to-CityGML2.0-LOD4

SE SR
Bt hiR HEAR
202343 A 26 H 1.0 AR

5.2.2 LOD4.0 " LODA.2 DEE X6y 7 X

PLATEAU Z#miEEY)E T /L (LOD4) Tld, LODA.0 A5 LODA2 £ TD 3 2D XA I
SELTWET, RETTERYIRD FME Z#e 7 > 7L — bE, ZTHEEFIZED LOD 24 7129 %
haBRTEET, 1—XT—R (BF:ER28 2%, I IDM - MVD 22) %5EICL
T#EY)% LOD 3R L £ 7,

F—R 84T | IFCs 52 | cityGML 75 = | LoDao| 41 |42
Q7Y +BHE

1 7aY s MER ‘ IfcProject ‘ CityModel ‘ O | @) | @)
@ ZEBRESR

2 | Both - 1R IfcSite LandUse O O O
3 | EY IfcBuilding Building @) @) O
4 | Bk IfcBuildingStorey CityObjectGroup O O O
5 | EBE - MENAZEET —X IfcSpace Room O O O
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O BEER
6 | B (BW) X1 IfcSpace InteriorWallSurface O O O
7| B (B4 IfcWall WallSurface O O O

[fcWallStandardCase
8 | & IfcWindow Window O O O

EBHIERO A A

IfcOpeningElement

FAAR D A7)
9 NS IfcDoor Door O O O

EHIERO A A

[fcOpeningElement

FAAR D A7)
10 | Bk (BW) [fcSpace FloorSurface @) @) O
11 | &R (B4 - $H17E8) IfcSlab OuterFloorSurface O O O
12 | Bk (B4 - 1784 IfcSlab BuildingInstallation O @) @)
13 | BR (k@) IfcRoof RoofSurface O @) O
14 | BR (E@EmU) IfcRoof BuildingInstallation O O @)
15 | & (BEW) IfcColumn IntBuildinglnstallation O O
16 | 1= (B2 IfcColumn BuildingInstallation O O O
17| h—FTv7x+— IfcCurtainWall WallSurface O O O
18 | X+ [fcSpace CeilingSurface O @) O
19 | /<xL (BRW) IfcPlate IntBuildingInstallation @)
20 | /L (B4 IfcPlate BuildinglInstallation O
21 | =99 (W) IfcRailing IntBuildingInstallation O
22 | F3Y (BN IfcRailing BuildingInstallation O
23 | 2—7 (BW) IfcRamp, IfcRampFlight IntBuildingInstallation O O
24 | 2B—7 (B4 IfcRamp, IfcRampFlight BuildingInstallation O O @)
25 | BEER (EW) IfcStair, IfcStairFlight IntBuildinglnstallation O O
26 | B (B IfcStair, IfcStairFlight Buildinglnstallation O O O
271 | 2 (BEW) IfcBeam IntBuildinglnstallation O
28 | & (B4 [fcBeam Buildinglnstallation @)
29 | zothoEEYER (BER) [fcBuildingElementProxy IntBuildingInstallation O O
30 | ZotboEEYER (BHY IfcBuildingElementProxy Buildinglnstallation O O O
@ BXRHESR
31 | BV EEife (ER) IfcTransportElement IntBuildinglnstallation O O
32 | EV &Rkl (BAY) IfcTransportElement BuildingInstallation O O O
® XEBYESR
33 | REEFXREY ‘ IfcFurnishingElement ‘ BuildingFurniture ‘ | | O
® PR ESR
34 | EOESE ‘ IfcOpeningElement ‘ Window, Door ‘ O | @) | O
@ IN—TER
35 ‘ FERTEEE I INL—T ‘ IfcZone ‘ CityObjectGroup ‘ | | O

X1 :

(BR) &,

IFC 2 5 XD IfcSpace, CityGML 7 5 XD Room NICH B BED I L& RT, FT—X XA 7HE
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5.2.3 ZiF|R

1. 7 7 1 ILDFEEY

1-1. FME® DESKTOP T IFC-to-CityGML2.0-LOD4-PLATEAU.fmw % i <

V7 bz TR—=Y 3 tver.2022.1

1-2. 7= AR=IAPMEREI NI T & % HER

i

2. ZHLOD 2 A 7T EMUBIBEHRD AT

2-1. A—H—/F X =& LOD (4.0,4.1,4.2) %FEiR

@ Navigator 7 1 > R7R® [User Parameters] 24/ 7 | v 7 —[Edit User Parameter Default Values---]% 3R

DERP>P.m XOO ™R S 9

New Open Save Run Stop = Cut Copy Paste Undo Redo | Select| Pan ZoomIn Zoom Out

Navigator & X | Stat X Main X  PLATEAU.KfcAttributeExtractor X

> [ DGT_NKS_ARC_PLN_ZZ V21.7ZZ_.. A
> =] nikken [CITYGML]

> E Transformers (213)

> v» 3' Disabled Transformers (11)

> [ Bookmarks (25)

& uR scul | Edit User Parameter Default Values... | = -
{@ [DestData

ﬁ [DEST_LO D] Paste User Parameter [r— —

{‘i [DEST_CO Always Show References Ll — =i "

&% IRFPROIFCTION MODFI Renr il

@ [Destination LOD]DIEB TZHaIZHIA T2 LOD (4.0,4.1,42) % 7ILE D> TRE

% Edit User Parameter Defaults X

User Parameters
Source Industry Foundation Class (IFC) File(s): I I — N~
i-UR Schema File (urbanObject.xsd): | |E =
Destination CityGML Dataset (*.gml): | I — W~
Log File: | |E =
xsi:schemalocation: | I | |2
I Destination LOD: | 4.1 Y| [ I
Destination Coordinate System: | v[[¥
GML srsName: | | N
GML SRS Axis Order: 1 2,1,3 v ¥

® SaveasDefaultz2 ) v
BRI TIEBIBREZRES 258 L SaveasDefault 227 U v 78S Z D FE FHREEFIT S
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2-2. MIBIBHRNBTE (MBIBROFLHICAELET [F—X1] ,[4—x2], [—x3] %#&R)

[(7—Z 1] IFC ICIEFRHIFEZITVZES

@ Navigator 7 4 > K YR® [User Parameters] — [Reprojection Parameters] %#3&R L A&7 U v - —[Edit User
Parameter Default Values...] % B8R —Reprojection Mode % Auto (293

Destination LOD: |4.1 v| ¥

Destination Coordinate System: [ v l v
GML srsName: [ ] ¥

GML SRS Axis Order: |2,1,3 v| ¥
IReprojec!ion Mode: |Auto v vI

@ SaveasDefault®2 U w2

[—R 2] IFC IZfiBEHRIFSENTULEWVES

@ Navigator 7 4 > K 7RO [User Parameters] — [Reprojection Parameters] %#3&ER LA~ U v 7 —[Edit User
Parameter Default Values...] % 3R —Reprojection Mode % Manual (23 %

Log File: | |EE
xsi:schemaL ocation: | |E =
Destination LOD: |4.1 ol =
Destination Coordinate System: | vl =
GML srsName: | | [
GML SRS Axis Order: [2,1,3 ol =
Reprojection Mode: | Manual g~
Reprojection Parameters (Set for Manual mof Auto
CRS Name (EPSGzxxxx): '\NA:::a' v
@  Reprojection Parameters D#&/87 X — &% A7)
Reprojection Parameters (Set for Manual mode)
CRS Name (EPSGaxocx): |EPSG:6677 | =
Eastings: |-7464484.1 |
Northings: |-33366938.0 |
Orthogonal Height: [3400 | =
X Axis Abscissa: [0.3987490689 | =
X Axis Ordinate: [0.9170600744 |
Scale: [0.9999 |
INTGRA=BZA I INT A =R DA &R 1 N ToRERERT
CRS Name (EPSG : xxxx) CRS %: EPSG 20— FTHE (B : EPSG:6677) -
Eastings BEEERDOBE, MESRD Y EE (mm) 2.3-@
Northings BEEERDOBE, MESRD X EE (mm) 2.3-@
Orthogonal Height B S0EE (mm) 223
X Axis Abscissa X SRR « Eit A RAOMERE 73T Y TAH 2.3 [l
X Axis Ordinate X BHfEEERR © EAL AR OHERE 72T > TAH 2.3 [zl
Scale THOBZEIFL LT D -

® SaveasDefaultz2o U v
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[7—Z 3] MEREERELEWVES

@ Navigator 7 1 > K 7R®D [User Parameters] — [Reprojection Parameters] %42 | v - —[Edit User
Parameter Default Values...] % 3&3R—Reprojection Mode % None (233

GML srsName: [ ] 7
GML SRS Axis Order: |2,1,3 ol [
I Reprojection Mode: | None v v I

@ SaveasDefaultz27 U v 2o
- Reprojection Mode # None (Z3%7E L 7=35& (& [Destination Coordinate System]IC S BRATEH S LT WL
THEWMBEDOT — X IC RS N7
- [GML srsName] (CZZRIBBZDZIRE AH L TWBIEEE. CityGML D ZEEEMEENICZERSRBRD LR
Mk n s

3. R D XN

3-1. gt IFC & Eath o CityGML 7 7 A LD NS A I8TE L CER % RIT

@ [Run] 27VUv?s

De@Pls xoonArxe & o

Mew Open Save] Run Stop | Cut Copy Paste Undo Redo | Select| Pan Zoomin Zoom Out

@ ETHTOIFC 7 7 A LEIEE

User Parameters

Source Industry Foundation Class (IFC) File(s): [&¥Users¥00000_test.ifc l = Y

i-UR Schema File (urbanObject.xsd): #tej679214090558_24496¥schemas¥urban0bject.xsd] =l G

B XML R¥F—<{RiELAiETE

User Parameters

Source Industry Foundation Class (IFC) File(s): [&¥Users¥00000_test.ifc ] W~

i-UR Schema File (urbanObject.xsd): Ftej679214090558_24496¥5chemas¥urban0bjec!.xsd| I N

EECER G ERIBRE X —TABEINTLAS XML XF—< (3.0) urbanObjectxsd Z& > Aa— KL
R1FE$ % (AFATT URL: https://www.geospatial.jp/iur/schemas/uro/3.0/urbanObject.xsd)

@ [xsi:schemalocation] /¥ X —&DAICTFED URL (KX A V) #ZEHEXFETXYYFET S
(XML 2 ¥ —<nBBEL T TR, ZNEET xsischemalocation DIERE%E TR T LB H D 7-8)
http://www.opengis.net/gml http://schemas.opengis.net/gml/3.1.1/base/gml.xsd
http://www.opengis.net/citygml/profiles/base/2.0
http://schemas.opengis.net/citygml/profiles/base/2.0/CityGML.xsd
https://www.geospatial.jp/iur/uro/3.0 https://www.geospatial.jp/iur/schemas/uro/3.0/urbanObject.xsd

Source Industry Foundation Class (IFC) File(s): l[k¥Users¥00000_test.ifc l = N
i-UR Schema File (urbanObject.xsd): Ftej679214090558_24496¥schemas¥urban0bject.xsd| e
Destination CityGML Dataset (*.gml): I&¥Users¥00000¥test.gml I =l

Log File: | | =
xsi:schemal.ocation: I I.:I v
Destination LOD: |4.1 v||¥
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> UserParameters | http://www.opengis.net/gml http://schemas.opengis.net/gml/3.1.1/base/gml.xsd
> FMEParameters | http://www.opengis.net/citygml/profiles/base/2.0 http://schemas.opengis.net/citygml/profiles/base/2.0/CityGML.xsd
o dinmie https://www.geospatial.jp/iur/uro/3.0 https://www.geospatial.jp/iur/schemas/uro/3.0/urbanObject.xsd

Help Options tn4,Colt [0k ][ Cancel
FREOE AL DEHR > TWBIHEIIIBET S FAA Y OBENBEICHY £F

® ZE#BO CityGML 7 7 A L DREFLR ERTFET7 7 A VL EIRTE,

User Parameters

Source Industry Foundation Class (IFC) File(s): [D¥Users¥00000 test.ifc l - Y

i-UR Schema File (urbanObject.xsd): Ete 1679214090558_24496¥schemas¥urbanObject. xsdJ

Destination CityGML Dataset (*.gml): |D:¥Users¥00000¥test.gm| ]i Iv

® [Destination Coordinate System] CZE#% D ZEMBB R AR ES D (F 7 4 /L ME : PLATEAU ZA DR 1E EL FEiE
ZHEHAD EPSG:6697)

| Destination Coordinate System: | EPSG:6697 M I\
GML srsName: l | %

GML SRS Axis Order: |2,1,3 Vil 1%
Reprojection Mode: | Manual il 1%

(5%]

- [Destination Coordinate Systems]Z S B%2% FEXIBET 255 ICHAT S, (ANEEZHET 515
i, IFC T— 2 DEEERDHRE, £7id, Blko [2-2. MBEEROZXE] THRIEET 2 ZHSRBRADE Eﬁ
BRSNS, )

- [Destination Coordinate Systems] % ;% E 3 %55 1E[GML srsNamel] & R U ZZES B R TH 2 A ER

@ [GML srsName] TZEBSBR DL % CityGML O ZEREBUEERERNICERT 2, (F7 4/ DL :
PLATEAU #Z# o http://www.opengis.net/def/crs/EPSG/0/6697 )

[GML SRS Axis Order| D{E%#EET 5 (T 7 4L ME : PLATEAU IZ2EDRBERIZERH N 2,1,3)

Destination Coordinate System: [ \/I b
GML srsName: l I v
GML SRS Axis Orderl 21,3 v| I
Reprojection Mode} a5 [
Reprojection Parameters (Set for Manual r s
©® [Run] 227V v7
X[Log File]llt FME DR 27 7 A L DH AL EIETE AICRET 5. BENETIL, 7—7 2= (“fmw) RiFFLL

L7 +VERICT—7 A= ERLCEH] (f:f:L\ ?)K?E?Li log) THAEINS,

3-2. BHDET

EE T 2B Translation Log IZ [Translation was SUCCESSFUL] @%m?ﬁ‘%ﬂ BT T

1279 -~ To inspect the recorded features,

1280 -~ click the feature cache icons next to the ports. -
1281 -~ -
1282 -~ - =

1283 Translation was SUCCESSFUL with 14 warning(s) (378 feature(s) output)
1284 FME Session Duration: 50.7 seconds. (CPU: 37.7s user, 10.3s system)
rocess memory usage: 261532 kB, current process memory usage:

£ Translation was SUCCESS"UL

res were read that did not match a reader feature type in the
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5.24 ZEHMETILOIER
HEERIZIE ¢ FME Data Inspector 2022
BIMY 7 k72 7RO~ T Y 7ILEREIZL - Tld FME Data Inspector E TETILHER L
TRBEINDZ DY FT, Z20HEIF. BIM I TEBEAABT LI L TRIALCT
KHERLRBICRHRY FT,

1.FME® DESKTOP Data Inspector TZ& 42, Hh L 7= CityGML ¥ — & %BH<
2. Display Control—Table View A& H /1 L 7= CityGML 7 5 R % #E:R
gEo m . EQ8 T 230 8 .2 .2 2 YT .00
DoployComted 8 X Feature Information o x
v A0 vierr Frpeny e
R
8%
aE
[ZES
8%
%)
[
8%
aE
[ZE
8%
QaE
g%
8%
QE
g%
8%

FME® DESKTOP Data Inspector @5 L WEIEIL. V7 b7 27D~ = 2 7LV % 50

PN

30 About the FME® DESKTOP Data Inspector {safe.com)

https://docs.safe.com/fme/html/FME_Desktop_Documentation/FME_Desktop/Datalnspector/AboutTheDatalnspector/FMEDatalnspect
or_about.htm
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[(ZREIDET N L EBREDET NORTH]

IO ETIL (IFC2x3 CV2.0 ERF)
BE 2 —7 : BIMvision 2.26.0

VAT WA AT A

SR

T
.

EM: 3 RTDT 7 R%EFRR A : IfcSpace DA% KR

Tttt DT 7 /L (CityGML2.0 LOD4.2)
B 1 —7 : FME Data Inspector 2022.1.2

EX: $RTDYT T AEFRR AX : Room O # % FR
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IFC &% CityGML ~D 7 — 2 ZiF|E

531 FL&IC

D EHETLEFEO-HD BIM FRA~ =27/ FE 3.0k

Project PLATEAU GitHub TRB X LT3 Ifc-lod4city-pjname.fmw ZF|B L T, IFC H'5
CityGML FEA~ZM T 2 FIES L O FER TR L9,

77 AL

Ifc-lod4city-pjname.fmw

Riafthr

AN IFC (st s 5 AERFITRT)
HHFEH CityGML
EAL S

PLATEAU B2 DT — 2 EEICITES LA L
PLATEAU 2 TRIN 5 IFC A o OEMEE IZITHhN A W

B Web H 4 k

Project PLATEAU Repositories (github.com) @ https://github.com/Project-PLATEAU?tab=repositories
LRy kU4 @ IFCtoCityGML

SUE B
kD) hiz WEAR
20213 B 26 H 1.0 IR
532 77 AMIS
F—R8AT | IFCo 52 CityGML 2 5 % FEREN
@ ZEBRER
1 | &9y IfcBuilding Building BEMEPHRAOHE
BT & TDRRDI-D
2 | HE - ENARERT — X [fcSpace Room FARFRD 7=
@ BEER
3 | B IfcWall, IfcWallStandardCase | WallSurface FRFRDT-8
4 | & IfcWindow, IfcPlate Window FRFROT=
5 | F7 IfcDoor Door FREFTR D=8
6 | Bk IfcSlab FloorSurface FREFTR D=8
7| ER IfcRoof RoofSurface TR D=8
8 | # [fcColumn Buildinglnstallation REFRDT-8
9 | h—F>vTr—i [fcCurtainWall WallSurface FRFROT-
10 | =94 [fcRailing BuildingInstallation FRFRD =8
11 | BEER [fcStair, [fcStairFlight Buildinglnstallation FRFRDT=0 ?
12 | 2 lfcBeam Buildinglnstallation FRFRDT-8
13 | Zfmtiss [fcFlowTerminal IntBuildingInstallation | FEIkFRD 7=
14 | B [fcFooting BuildingPart FRFRDT-8
@ FBEMESR
15 | REEXREY [fcFurnishingElement BuildingFurniture FAREFRD =&
IfcBuildingElementProxy
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1. 7 7 1 ILDFEEY

1-1. FME® DESKTOP T Ifc-lod4city-pjname.fmw % B8 <

VT7 R TN=T 3> tver.2022.1

1-2. 7= AR=ZPERENT T & = HER

2. T DEY 7 7 4L (IFC) &£ 7 74 LDk

U A

2-1. 7 7 A L DA

@ [Run] #71U vy
Q& T7AILD [

7
JEIUy Y

® 774 IL%EER L TRIL

@
Do

New Open Saf
wigator
B rac_basic_sample_project (IFC] - 2
B rac_basic_sample_project [IFC] - 1
B new [FQ)
&) new [CTYGML)
T Transformers (80)
FF Upgradeable Transformers (19)
5 Bookmarks (12)
@ User Parameters (26)

@ Published Parameters (4)
@ Private Parameters
@A FME Server Parameters (22)
(8 Workspace Resources.
(@ Workspace Parameters
(@ Nome: <not set>
(@ Password: <not set>
(@ Description
(@ Translation
(@ Logging
(@ Reader/Writer Redirect
(@ scripting
snsformer Gallery
B Al (489)
=7 Categorized
B Embedded Transformers (2)
¥ FME Hub
BT Recent (10)
Q Search Results

(&35 x—2 D5

Source Industry Foundation Class (IFC) File : ZHa T DEEEEHR 7 7 A /L (IFC)
Destination CityGML Document : Z#at4 0 3D #M €T/ 7 7 A4 )L (CityGML)

e e ' % & Bt i = 0
Pale Unds FRedo | Select Pan Zogmh Zoom Out Extents Maximze Full Sreen Reader Whiter Transformer Avotaton Bockmk  Auto-Layout Center Mide  Publish Repub
8 X Sut x M X x © x x
User Parameters @ = &= =58/ o
Source Industry Foundation Class (IFC) Files) TTIFG
Destination CityGML Document JFOH

Select an output folder: 016¥Desktop¥MLIT JFCtoCityGMLonF ME¥new project]

Source Industry Foundation Class (IFC) File(s):

IT JFC

4] Save As User Parameter Detault Vakes

)

Select an output folder : REFESN/ZT7 LK

Source Industry Foundation Class (IFC) File : ZHatniEEER 7 7 /L (IFC)

77 210210_T-SONPO_MAIN_02(RV20).ifc

Za Windows (C)
- Dota (D)

v < >
I74VA(N): | 210210_T-SONPO_MAIN_02(RV20).ifc ~| |IFCFile (%ifc) v
B0 hacad
T =

79



D HHETLEFBD/-HD BIMFERA~Y= 27V % 3.0 kR

3. TR L RTF

3-1. EE FEBD Translation Log 1 [Translation was SUCCESSFUL] dZ&xRA B NIELHaTE T

Translation Log

- @oErors = @ AliWemings = @hformation W = 3 £

1270 FloorSurface 48

1271 WallSurface 267

1272 Window 12

1273

1274 Total Features Written 378

1275

L1276 oo oo om0 0 0

1277 -~ -

1278 -~ Feature caches have been recorded at every stage of the translation. -

1279 -~ To inspect the recorded features, -

1280 -~ click the feature cache icons next to the ports. -

1281 -~ ~—

1282 -~nmmmnmmmnmne . ~—— ~——

1283 Translation was SUCCESSFUL with 14 warning(s) (378 feature(s) output)

1284 FME Session Duration: 50.7 seconds. (CPU: 37.7s user, 10.3s system)

12 - H :2:2-99 rocCess memory usage: 261532 kB, current process memory usage:
12 Translation was SUCCESSFUL

12 o= - < = ires were read that did not match a reader feature type in the

32 HAXD T + L EEFIR L. &RiEMTTRE
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5.3.4 ZHERFDELTE

1. K7 &£ BDEZRTE

BIMY 7 b7z 7 TSN R7PRDET VL, CityGMLER TIRFIA - RRTEAWVWI LA H D720, T—R
ICEhE TRE
IFC ET AP EEE L —ILIZHE>T WD (IfcWall — IfcOpening — IfcDoor or IfcWindow) 354 @ 1-1
F7XRERDETAHIZLL TWEHE 1 1-2
1-LBEAAA DAL > TWDE RT7 ERBOERTE
@ CityGML GeometrySetter DARIICH DEEEX 7 VU v &
(@ Feature Role # [Opening] 2R E

Get, | Sepuete walldsors fom ln mn-mu
m:::ﬂ’:l omlist #I‘ D

MMW |3@ /—' TWJ
Z- o ouTPuT ) >— 2% —

# (ityGMLGeometrySetter Parameters -

Transformer
Transformer Name: [CityGMLGeometrySetter_6

User Parameters

CityGML Lod Name: | lod4MultiSurface V|

@Fealue Role: opening v||¥

Help (@ Presets v Cancel

1-2. AR 2R > TVARW R T & BORE
@ CityGML GeometrySetter DERIIZH StEE 7 1 v &
@ Feature Role % [boundedBy] (Z3%€E

| ([SE—— Se1L00 xdroe
o :'-';'J'-ﬂn P18 curten weldoor>

() Gy {—W )
g}? [ Q._,—;[— L@JZ— 5 ourpuT B—%—
-ﬁ-.{v.wm.n @J

er Parameters X

Transformer

Transformer Name: « GMLGeometrySetter & |

User Parameters
CityGML Lod Name: | lod4MultiSurface M D%
® Feature Role: boundedBy M 12

Help {3 Presets v Cancel

2. ETLERDOBERMEDRTE
GeometryCoercer : Geometry Type Output | CityGML (ZXI/59 % [fme_brep_solid] (ZE&E
. b

x CeometryGoercer ﬁ # GeometryCoercer Parameters
(POoerced > | Transtormer
B+ Lihtouched [

Tranzformer Name: |GeometryCoercer

Geametry Type Output

Geometry Type: | > S |

fme_point

5 CGeometry Part Sel fme_line

fme_polygan
fme_composite_surface

@ fme_mesh cel

Help

fme_point_cloud
fme_aeereeate
frme_multi
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535 ZHETILORER
#EHEIRIS | FME Data Inspector
BIMY 7 k72 7RO~ T Y 7ILEREIZL - Tld FME Data Inspector E TETILHER L
TRBEBENDZZEDHY) T, 2DHAEIF. BIM B CEBEAFAEST L L THRIBLPT
CHEZRLBRDICHRY X9,

ERRETNF =Y

1. FME® DESKTOP Data Inspector TZ#a L 7 L 7= CityGML & — & %[Bf <

FME DESKTOP 20221

yy =B

s BXKGOUN  Add Background Mop

Qe

HE HE E H=HHE HE B FHeH R BB R

RRRNONAR R AR

SIS

Features Selected:

FME® DESKTOP Data Inspector @3 L WM&FFlIZ, V7 b7z 7O =2 7L EE SR

31 About the FME® DESKTOP Data Inspector {safe.com)
https://docs.safe.com/fme/html/FME_Desktop_Documentation/FME_Desktop/Datalnspector/AboutTheDatalnspector/FMEDatalnspect
or_about.htm
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E6E 3DEHETIAD CityGML2.0 EEMET I (LODY) HEFIE

6.1 FLBIC

ARETIFBESEZF CIORLAET AL REIC L > TFERL L 7= PLATEAU #Z# CityGML2.0 LOD4
DOEFEYET IV (LUT. BEYET L (LODE) ) %=, BEFOIDHEHETIVICHEET 2FIE%

BALET,

6.2 HEitlE
6.3 PLATEAU &% 3D i E T IL~DEEYETIL (LODL) DOFEASFIE
6.4 BT 7AILDIRIE

6.2 ZHEui¥(RE

621 WMEEHRBTFAIL
ETILOHEAICIE. UTORISRT 7 7M1 ILDEBHIHRETT,

77 AN T77ANDE Ty A— REE
IDHFHETILT—4% (CityGML FE=) G ZEEBRtE % —
(https://www.geospatial.jp/ckan/dataset/plateau)
CityGML2.0 ezl iEEYE 7 /L (LOD4) A ZaTILER 1B EEFTOTNEAETHElE
EEMETIL (LOD4) (ZX3E L7z XML Schema | G Z2Ri1EHK > & —
(B.0) 7714 (https://www.geospatial.jp/iur/schemas/uro/)

6.2.2 #HE L7 PLATEAU IZ#EnZEYET /L (LOD4) (CBT 215 DIESD

MELVEERYET L, 3BDFHETILTD [EYID] &, ZOEEYHLEEN TV

MEAEHIH X v a2 BRAYT2) DAy aa—F] ZHERELET,

1.3D#HETILTD [ ID| OHESR

@D  PLATEAU View (https://www.mlit.go.jp/plateau/plateau-view-app/) % Ba<
@ PLATEAU View NT, Si& L7-VWEEHTTIL (LOD4) tRILEEYET IVOEEEEZHRT D

QTEREMETLHIEFEELAEVEAIR EIE @A

(724 D] ZHERT 24

D DEUE_PR(E

T

© BEMETIL (BR)

A L0135 EcEmT 38
BYFIMEER_psiE
IR
iEE
R

e e

13103-b1dg-27323

TEHIE

KBRS BERAREURKS VY
KABERS BRI RAR
KRR TR AR MRS
KFIERIE GUR) BERIREORKS

BU v

Oouy T
OFURFVIZL
OFURFvitE

OFURF vt (REEE)
enis

©EHIIRL

IR FERE GU8) BERSREOPIR 119

li » »V ' gmmwmaiﬁﬁ\m @D BRBARMET g4

® QOTEEMETIANGFET 2HE1E. TOBREYET L EZHERL, BEBERAD (B9 ID] 2#ERY 5

2. AT IREYNEEND [IBEMIE A Y2 BRAYY2) DAy aa—FK]| OWESR
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@ jStatMap (https://jstatmap.e-stat.go.jp/map.html) %Bd <
@ WHETIEFEMIEENTVIZEMEA v 2 BRA Y1) DAy 23— FEFRTHERT S
- HNEEELOBERALERTO I AL, [3RA v a] #ER
[Z~L] IZFzy 7R AND
THEMIG A v L 2 DEFIRE, A v aa— FAKRREIND

BEHhEER DL XZavg SEvabt

7. . BEES, BEEE. xvsad-reAn Q| o e
i BESS. BREE. swsad-reAn Q) g r
/ / v
eRFs P
/
378 /
/ |
BLE®
we JJ] 1 Z 2 A
e fid | 53393681 N BT ls3agzeh2
sote megQ | 4=Q 5% AR 2N %
s gt | | A R 8 N
EZNC] b ————Z AR || [[] BTy R i/ NG =3
/ e L MF ) 5a-2<anzD & o
7u>ximﬂ° T8 | / 7 N € “
v ~ i/ \ &
wenzea@Q | ‘ ‘ ! G &
TR | y $
il | 278
2 l 678
™
" 7
250§
7 PRRIEE i
< TN
3TE @ 8 53 )
J’
) & | /
Google | zoom=16 @zinzs.cdiors Emieizs.757087 / //

s
7K 25—y b #E>—5 ©2023 Google - 100 m L1 FIEE MEOBOEEETD

(Ag&5t]

3SDEHETNDEEYD 7 7 A ME, 3 RA YY1 BAICRYIoNTWS7dHd, £0 3DFMHET IV
DAy 277 ANMHERLT-BEHET L (LODE) A#HETNLL VA ZARDILELNH D, TD
7=, BEYOEM AR ELZFERAL T, ZET 23Ry V1% ET 5,

BE, BFEYETANEROA vV 2 IIB-THET2HAIE. JUEENIABEBSIAENA Yy
MERAIND, (B8R 3DEHMETVERERRAHRE 722 BRIELOHYOIRY KLY
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BEFIE

631 HETDH77AILDEE

6.2.2-2 TRANIMIFBA v 2a—FaFE->T, BEYETIL (LODL) #HET 2HED
3D EHET I CityGML 7 7 A L EZFE L £9,

1. 2gET L (LOD4) %#tad 2870 3D MHET )L CityGML 7 7 1 L Z K5 E

© 621 THfFEL. [BDWHET LT —% (CityGMLTER) | ZBEL. 74N X%EF<

@ MELEZ7ALENS, BEMETIL (LODS) EHATIREMETNO CityGML 7 7 1 LERES 5
7 7 A ARTESLD /R 1 JL— k /udx/bldg
RETDH774N: 77 AVEDFHDBHTORFT &, 6.2.2-2 THA/HIHA v 23— FARL TH
260

~

1T » 13100_tokyo23-ku_2020_citygm|_4_2_op udx * bldg

e=Ln) BE PED
[ 53393665_bldg_6697_op.gml 08/05 15:26 GML I71 1,238 KB
8] 53393666_bldg_6697_op.gml 2022/08/05 15:26 GML 771k 3,090 KB
& 53393667 _bldg_6697_op.gml 2022/08/05 15:26 GML Z71 292 KB
2] 53393668_bldg_6697_op.gml 2022/08/05 15:26 GML 271 124 KB
& 53393669 _bldg_6697 op.gml 2022/08/05 15:26 GML 771 )k 206 KB
1®] 53393670_bldg_6697_op.gml 2022/08/05 15:26 GML J71 )k 6,458 KB
[ 53393671 _bldg_6697_op.gml 2022/08/05 15:26 GML 771k 5402 KB
2] 53393672_bldg_6697_op.gml 2022/08/05 15:26 GML 271 11,914 KB
18] 53393673_bldg_6697_op.gml 2022/08/05 15:26 GML 771k 26,463 KB
& 53393674 _bldg_6697_op.gml 2022/08/05 15:26 GML I71 s 24,649 KB
[ 53393675_bldg_6697_op.gml 2022/08/05 15:26 GML 2711 2,533 KB
1®] 53393676_bldg_6697_op.gml 2022/08/05 15:26 GML 771k 2,642 KB
8l 53393677 _bldg_6697_op.gml 2022/08/05 15:26 GML 771l 811KB
[ 53393678 _bldg_6697_op.gml 2022/08/05 15:26 GML 271l 1612 KB
] 53393679_bldk ,EEQF,UDE‘HI 202_2/08,’05 15:26 GML 771 )1 6,243 KB
I s 53393680 _bldg_6697_op.gml 2022/08/05 15:26 GML 771k 61,850 KE’
1®] 53393681_bldg_6697_op.gml 2022/08/05 15:26 GML 771l 27,216 KB
[ 53393682 _bldg_6697_op.gml 2022/08/05 15:26 GML 271 41373 KB
& 53393683 _bldg_6697 op.gml 2022/08/05 15:26 GML 771 45558 KB
1®] 53393684 _bldg_6697_op.gml 2022/08/05 15:26 GML 71l 20,647 KB

B 1{EQRBZER 603 MB

6.3.2 XML Schema 7 7 1 LD EH

621 TERBLIEZ 77 AN EFEST, 77AILDEFETVNET,

1. XML Schema 7 7 A L DEH

® 631DTALRTHEELIZZ7 74D L, UTO7+ILE%EFHL<
7 ALK /RZ L )L— b /schemas/iur/uro
@ @o7+MKIZ [30] 7+ NEEHFZIIERT S
ERL L 7= 7 # L& /X 1 JL— b /schemas/iur/uro/3.0
® Qb7+ ILKIZ6.21 THEELIEEYET L (LODS) (3G L7z XML Schema (3.0) 7 7 (L& REFET S
RIFEENTZT7 74 ILD/RR 1 JL— k /schemas/iur/uro/3.0/urbanObject.xsd
(251
REGZEMBRE Y Z—DoREINTWE IDEHET VL, FURDNA—=T 3> 21 ICdBLTWET,
—%. LOD4 ETNCHIET B i-UR D=2 3 (530 a0, TOEETIE, =Y =3>30D
XMLSchema 7 7 1 L EZREL £ 7,
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2.CityGML 7 7 A WD~y X —DEEHRZ

@D XMLITFTAEZ—TFRIIT42—%F0, 63.1-1-QTHE L7 CityGML 7 7 1 L& B <
REERIBTHBET 2 XML OIRELZ T 2BEICIE, MELOI T —AHEPT LT 5720, XML D%
SHEEEE BT D XML IT 4 X — %5 Z & 2#8E, BB, XML 7 7 A METFRMEXD 7 7 (LT
Hd-H, TFRMIT 4 2—THCZ L HAIRE
XMLEDITOR .NET : http://www.xmleditor.jp/ ($&{&)

XMLSpy : https://www.altova.com/ja/xmlspy-xml-editor (H51&)

@ ZAETIEFEYWETIL (LODL) 1Zxdhs L7= XML Schema & 5545A% % £ 512, CityGML 7 7 4 LD L— b
BRICEEINBLIIZEHOMRE . XML Schema ~D/X XA EXHEZ 3

@ Altova XMLSpy - [53393680_bldg_6697_op.gml]
fwh J7MP) REE TOYIZMP) XMUX) ISON DTD/AF-V(S) AF-VEREHM) XSL/XQuery(Q) Authentic(A) DB(D) ZE#(Q) Fn(V) J37%-(B) WSDLL SOAPQ) XBRLR)

OsE B0 & LB BB ooe-dy TP OO0 P [SRE 8 e " % 6.
1 <?xml version="1.8" encoding="UTF-8"2>
2 <core:CityModel xmlns:grp="http://www. openg:ls net/cltygml/cltyobjectgrouplz @" xmlns:core="http://www.opengis.net/citygml/2.0" xmlns:
xmlns :smil2@lang="http:/ fwww.w3.org/2a8 o N g -net/citygnl/profiles/base/2.0" xmlns:snil2o

wwwi.opengis.net/citygml/building/2.@" xmlns uro= https I/www gecspatlal ]p/lur/uro/Z 0" kmlns:xAL="urn:oasis:names:tc:ciq:xsdschema:x
xmlns:urf="https://waw.geospatial.jp/Iurfuri/2- 0" Xmins:app= 7w -Opengls. net/citygml/appearance/2.8" xmlns:gen="http://wmu.ope
citygml/relief/2.@" xmlns:tex="http://www.opengis. net/cltygml/texturedsurface/l @" xmlns:xlink="http://www.w3.0org/1999/x1ink" xmlns:t
W opengis. netltltygml/vegetatlon/2 8" xmlns:sch= http //www ascc. net/xml/s(hematrnn slns: Frn="http://was.opengis.net/citygml/city
xmlns:tran="http://wmw.obens e 0" e gml/waterbody/2.0" xmlns:brid="h
ttps:/ fuuu. geospatial. jp/ fur/ur.
www.opengis.net/citygm Tonemas.opengiz.net/cr : Tenee a B 7 v opengis.net/citygml/landuse/2.0 http://
W opengis. nEt/(ltygml/bulldlng/Z @ http://schemas. DpEngls net/(ltygml/hulldlng/Z Blbulldlng xsd http://wwn.opengis.net/citygml/tran
transportation/2.@/transportation.xsd http://www.opengis.net/citygml/generics/2.@ http://schemas.opengis.net/citygml/generics/2.0/gem
schemas . opengis.net/citygml/waterbody/2.8/waterBody.xsd http://uww.opengis.net/citygml/relief/2.@ http://schemas.opengis.net/citygml/
cityobjectgroup/2.@ http://schemas.opengis.net/citygml/cityobjectgroup/2.8/cityObjectGroup.xsd http://wwu.opengis.net/gml http://sche
citygml/appearance/2.8 http://schemas.opengis.net/citygml/appearance/2.8/appearance.xsd">
<gml:boundedBy>
4 <gml:Envelope srsName="http://www.opengis.net/def/crs/EPSG/@/6697" srsDimension="3">

xsi:schemalocation:

w

EEXMRIBONL— P EZRODRIIUTOL S IZh D (KFEHHNE SR 7-EA)

<core:CityModel xmIns:bldg="http://www.opengis.net/citygml/building/2.0"
xmins:uro="https://www.geospatial.jp/iur/uro/3.0"
xmins:grp="http://www.opengis.net/citygml/cityobjectgroup/2.0"
xmins:core="http://www.opengis.net/citygml|/2.0" xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance" xmins:smil20lang="http://www.w3.0rg/2001/SMIL20/Language"
xmins:smil20="http://www.w3.0rg/2001/SMIL20/" xmlIns:xAL="urn:oasis:names:tc:ciq:xsdschema:xAL:2.0"
xmins:app="http://www.opengis.net/citygml|/appearance/2.0"
xmins:gen="http://www.opengis.net/citygml/generics/2.0" xmins:xlink="http://www.w3.0rg/1999/xlink"
xmins:sch="http://www.ascc.net/xml/schematron" xmins:gml="http://www.opengis.net/gm!"
xsi:schemal ocation="https://www.geospatial.jp/iur/uro/3.0 ../../schemas/iur/uro/3.0/urbanObject.xsd
http://www.opengis.net/citygml/2.0 http://schemas.opengis.net/citygml/2.0/cityGMLBase.xsd
http://www.opengis.net/citygml/building/2.0 http://schemas.opengis.net/citygml/building/2.0/building.xsd
http://www.opengis.net/citygml/generics/2.0
http://schemas.opengis.net/citygml/generics/2.0/generics.xsd
http://www.opengis.net/citygml/cityobjectgroup/2.0
http://schemas.opengis.net/citygml/cityobjectgroup/2.0/cityObjectGroup.xsd http://www.opengis.net/gml
http://schemas.opengis.net/gml/3.1.1/base/gml.xsd http://www.opengis.net/citygml/appearance/2.0
http://schemas.opengis.net/citygml/appearance/2.0/appearance.xsd">

[AZ35]

ZOEETIE, 1 DIFETHER L= XML Schema 7 7 1)L %, 3DHHET AL SHAAD D L FIZ, 77 A~

DINREZEWZ TWET, -UR/N—2 3 3.0 D XML Schema 7 7 4 /LIZi&. BIM %T}bi)\{;/)ﬁé& NEE

BECHBHOEEZEDER) 4. HYPOBME LTRERTEDLIICTH7200, BanT—REMRS ﬂ’C
WET, BB, SETEBNTDEMRY — LA E-> TERT 2EEYWET L (LODA) 1E, -UR/N—=T 3> 30 10 E-
TR ENTUWET,
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3.CityGML 7 7 1 LIS, HTAT 2EEYET /L (LOD4) DIL X > FEFEA

) TL XAV IBELEBRZ A SRT 2 JICE N8
6.2.2-1 T, HELLZVWEEYETIL (LOD4) tRELEEYMETIILHEFED D HHETILNICH DH5EIE. &
70t Z200Q% EHE, HWBEIIDAEERT S

@O XREEY (Building) OBFRELDT7OLITRWTWLWS 3D HHET L CityGML 7 7 1 LA T, 6.2.2-1-D
THESR L= (2% 1D] %1%k (183 L 7z<urobuildinglD></uro:buildinglD>% &%, <bldg:Building>
</bldg:Building>m . BEHETIIL (LOD4) @ CityGML 7 7 A LD T L X > b ZQUETIEA L T L)

€9 Altova XMLSpy - (53393680 bldg_6697_op.gmi] - X
@ 774MD BEE JOYIZHE) XMLX) JSON DTD/RF-(S) RF-VHEHM) XSLXQuery@ Authentic(d) DB(D) ZH(O FFW J79%-(B) WSDLL) SOAPQ XBRLR) Y-IMD 24YEIW) ANT(EH) -8x
D8R0 84 B G@e-dY 9RO N0E =6 (HRE & e K 5.
35.65522470971413 139.76136529092594 2.14876892</gml:posList> —meryn BIEE: &3

552571 </gml:LinearRing> - a
552572 </gnl:exterior> o e = o S 1j12
552573 </gnl:Polygon>

552574 </gnl:surfaceMenber>

552575 </gnl:Multisurface>

552576 </bldg:lod2MultiSurface>

552577 </bldg:Groundsurface>

552578 </b1dg:boundedBy>

552579 <bldg:address>

552580 <core:Address>

552581 <core:xalAddress>

552582 <xAL:AddressDetails>

552583 <xAL:Country>

552584 <AL :CountryName> B 25</xAL : CountryName>

552585 <xAL:Locality>

552586 xAL:LocalityName Type="Town">E BB #A—T B</xAL: LocalityName>

552587 </xAL:Locality>

552588 </xAL: Country>

552589 </xAL:AddressDetails>

552590 </core:xalAddress>

552591 </core:Address> ||
552592 </bldg:address>

552593 <uro:buildingIDAttribute>

552594 =

552595 | <uro:buildingIn>13103-b1dg-27323</uro:buildingd> |

552596 = ities.xnl">13¢/uro:prefecture>

552597 <uro:city codeSpace="../../codelists/Conmon_localPublicAuthorities.xml">13103¢/uro: city>

552598 </uro:BuildingIDAttribute>

552599 </uro:buildingIDAttribute>

552600 <uro! etailAttribute>

552601 <uro:BuildingDetailAttribute>

552602 o:districtsAndZonesType codeSpace="../../codelists/Common_districtsAndZonesType.xml">11</uro:districtsAndZonesType>

552603 eyYear>2016</uro: surveyYear>

552604

552605 </ur

552606 <uro:

552607

552608 ion.xml">3¢/uro: iption>

552609 ists/BuildingRiverfloodingRiskAttribute_rank.xml">2¢</uro:rank>

552610

552611 ../../codelists/BuildingRiverfloodingRiskAttribute_adminType.xml">2</uro:adminType>

o> . "1 lendelicte /RuildinoRivanElnadineRs i ale vm1">3¢/urn: cralas -

@ ILXYIoHEA
BES=3=4

<FRK T >~</KRTLT>Dty FTHEATS
2T OHBIBEFITRE>TWEH, BELEIEFLET S (R R7OHRIER)
> ) lod4MultiSurface DT L X > b %#IEAT 235A. boundedBy @ T L X > k¥ [od3Solid T L
Av &Y BHHT, address CIEBREN Uuro ERBTL XY LY HFNCEAT S
HadT2EEYETIL (LODE) DIL AV e LTHEATZAREDH 2 X T IEFERADKFDL D

3D #BHET LD CityGML 7 7 A L THHIRIEF

B, gml ERBTL XV b
AN gen EHBITL AV b
BEEEFEA bldg L RBLUTOIL X > b

class

function

usage

yearOfConstruction
yearOfDemolition

roofType

measuredHeight
storeysAboveGround
storeysBelowGround
storeyHeightsAboveGround
storeyHeightsBelowGround
lodOFootPrint
lodORoofEdge

lod1Solid

lod1MultiSurface
lod1Terrainintersection
lod2Solid
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lod2MultiSurface
lod2MultiCurve
lod2TerrainIntersection
outerBuildinglnstallation
interiorBuildinglInstallation
boundedBy

lod3Solid
lod3MultiSurface
lod3MultiCurve
lod3Terrainintersection
lod4Solid
lod4MultiSurface
lod4MultiCurve
lod4Terrainintersection
interiorRoom
consistsOfBuildingPart

address
EEFE  uro L BB3TL AV b

WAZAT1-1:

<bldg:lod2Solid> & <bldg:boundedBy>DfH 2 <bldg:outerBuildingInstallation> ---
</bldg:outerBuildingInstallation>% A

X3DEHET LD CityGML 7 7 4 JLIZiE, <bldg:lod2Solid> & <bldg:boundedBy>H7F7E L .
<bldg:lod2Solid>1Z. bldg:outerBuildinglnstallation & V) £ 87(Z. <bldg:boundedBy>(Z.
bldg:outerBuildinglnstallation & Y £ (CHIR L A lFLE A n A0, D78, loddMultiSurface d T L X
Y I COZODORMICEAT R Z LIl D,

891
892
893
894
895
896
897
898
899
gee
ge1
282
2e3
g4
285

986

WALAT1-2:

ESEEED uro @ D B Building X VDB TICHEET 55 DIE, REFADIL X > FDERAICHA

3D EHET LD CityGML 7 7 A JLIZiE, BEICEEE A uro L B> TLWAB T L XY FAEAINTLS T
&, LODA TEBINE N7-HEEEEEA  uro @ 5 B Building X OBETFICHFEET 21 DI, BEHEFADITL A b
DEAHIIBATE S, £7-. bldg:Room 7 EITIBMI N7 EEBEEE uro DT L X > M d, bldg:Room O T L
XV hO—EE LTHEONDE D, MAMNBOEE FAE

FHREA (I : outerBuildinglnstallation dD3EA)

B T S TP T T P I L S e _prew_e s

<gml:surfaceMember xlink:href="#poly_TKSBE@83_p75@_6">
<gml:surfaceMember xlink:href="#poly_ TKSBE@S83_b_08"></g
</gml:CompositeSurface>
</gml:exterior>

<fgml:Solid> .
</bldg:lod2Solid> < outerBuildinglInstallation @ % 714
<bldg:boundedBy> ZDEDIHEAT S

<bldg:WallSurface gml:id="wall TKSBeeq
<bldg:lod2MultiSurface>
<gml:MultiSurface>
<gml:surfaceMember>
<gml:Polygon gml:id="poly_ TKSBO@83_p764 &">
<gml:exterior>
<gml:LinearRing gml:id="1ine_TKSBGO83_ p764
<gml:poslist»35.65443334852752 139.761
15.66504647 35.654433348515484 139.76107940628296 15.72226941 35.65443334852752 13
</gml:LinearRing>

R (BEBREED uro DA
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[ e & e UroT. TUUEVaIUT CUOUCEOPdlE = «.F - - JLUOUEIIS TS/ REYVAIUET o ITALLT IT
19624 </uro:KeyValuePairAttribute>

19625 <furo:keyValuePairAttribute>

19626 <uro:buildingDataQualityAttribute>

19627 <uro:BuildingDataQualityAttribute>

19628 <uro:lodlHeightType codeSpace="../../codelists/BuildingDatal
19629 <furo:BuildingDataQualityAttribute>

19630 (/ur‘o:buildingDaEQuali‘tzAttr‘ibute)

19631 </bldg:Building>

19632 </core:cityObjectMember> BEEEZ uro DK IL A Y MME, &
19633 <core:cityObjectMember:> o B

19634 <bldg:Building gml:id="bldg_134a99%c1-8063-4 DERIFAT 2

19635 <gen:stringAttribute name="KXK=F-BJJ1-F">

19636 <gen:value>18</gen:value>

19637 <{/gen:stringAttribute>

19638 <gen:stringAttribute name="EJ-THI-F">

BARA T2 BIHEA (] : boundedBy DEA)
<bldg:boundedBy>#(Z LOD4 M <bldg:boundedBy> %18 A
X3D EHET LD CityGML 7 7 A /LI iE, BEIC LOD3 X COEREDA Y RZ VY X TH D
<bldg:boundedBy>D % Z'AFEL TW B 7%, LODA DIERED A > A XV XlE, ThHDEITEML T

AT 3
9272 </gml:Polygon>
9273 </gml:surfaceMember:>
9274 </gml:MultiSurface>
9275 </bldg:lod2MultiSurface>
9276 </bldg:GroundSurface:>
9277 </bldg:boundedBy> LOD4 d<bldg:boundedBy>M & 77'I.
9278 <bldg:address> < ZDERSICHEAT B
9279 <core:Address>
9280 <core:xalAddress>
9281 <xAL:AddressDetails>
9282 <xAL :Country>
9283 <xAL: Countr‘yName)Ez’i(/xﬂL :CountryName>
9284 <xAL:Locality>
9285 <xAL:LocalityName Type="Town">EH&PEXE
9286 </xAL:Locality)|
9287 </xAL:Country>

@ ZILAVIOEBA FEELEZVEREYETIL (LODY) LRICEEYMETAHLNEFO 3D AHET LRI/ L
BEICDHER)

bldg:Building ®3&h0
EFED IDHLHET /LIS, HALLVWEEYET L (LOD4) tRLEEYETL (LOD0~3) AFELA
Wz®, <bldg:Building>:--</bldg:Building>% &% <core:cityObjectMember>---</core:cityObjectMember
>k, T7AIILDREITTH D, </core:CityModel>DERTIZEN

_____ R A - A ¥ A AL Al = = = m [ e A e [ A Y W A Al L e e e ¥ e -

</uro: KeyValucPairAttribute>
</uro: keyValuePairAttribute>
<uro:buildingDataQualityAttributes
<uro:BulldinglataQualityattribute>
<uro:lodlHeightType codeSpace="../../codelists/BuildingDataQualityAttri
</uro:BuildingDataQualityAttribute>
</uro:buildingDataQualityAtif

| </bldg:Building> <core:cityObjectMember>
25223 I </core:cityObjeciMembers> D . D
. L </core:CityModel> <bldg:Building>---</bldg:Building>
J}:»ZZS </core:cityObjectMember >%Z & A
TRAR~ | JUsF | ZF-T | Authentic | JITH-

h53393580_b|dg_569?_0p.gm| *
XMLSpy Professional Edition v2020 spl (x64) Chikako Yasutaka (Asia Air Survey) TEF21TIEd  (0)1998-2019 Altova GmbH
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6.3.3 HBE 7 74 ILDIREE
6.3.2 $ TCOFIBETHEESL=-7 74 )LD CityGML TEAABERATH B A, ZLUTHEHD
EEIZA T O ETITWET,

1. &7 7 4 L DIEEE

O EEX - ZHUORIE XML I T4 X—TC7 7 ALVERE, BB LT RIPRI-TWBh, £z
XML Schema (ZH8E S NI REEBBEVCIEF I > TW B A ZIREET %
RREEICIE XML Schema & W B A S L OZLMIREEEEE T2 XML T 1 4 —F2 A0\ 5 T & & HEE
XMLEDITOR .NET : http://www.xmleditor.jp/ ({E(&)
XMLSpy : https://www.altova.com/ja/xmlspy-xml-editor (B1&)

N XMLEDITOR .NET - [C:¥Users¥048827¥Desktop¥udx¥bldg¥53393680_bldg_6697_op2.gmi] - O X
MR REE BRV) OGL ZF-VS)  ATyav0)  Y-WN ALTH)

DEH $DAX(9-0-4 0« T8 85 A Unicode (UTF-6)  ~
= gg‘i‘;’,’:g:wpmdg [xminsgrp=http://  <?xml version = encoding = Unicode (UTF-8)  ~ standalone = - %

= (] emtboundedBy
e e Ershomech | | . .

pe

(25 emblowerComer [35.64)
(8 emlupperCorner [36.6

=1 ] corecityObjectMember
= £ bldeBuildine [emlid=bide_2

= £ genstringAttribute [ha

gaug.“mm mai% BREENEE
blde:measuredHeight
= (] blde:lod0RoofEdee --

= ] emkMultiSurface

= (] emlsurfaceMen &R X
= £ emlPolygon
= ] emlexte| | 1] "
5 £ enl i i ityobj -
u@é@E : <cd) 0 TS-HBYTRATLE engis.net/citveml /cityobjectgroup/2.0” xmlr
4 engis.net/def /crs/EPSG/0/6697" srsDimensior
5§ i 139.74383234540614 -2.324</zn|: lowerCorne
] 139.76279361689447 210.90443308</2n 1 upper
: o]
8 gl :boundedBy>
9| <eorercitylbiectMenber>
10 <bldz:Building eml: id="bldg_2d889ade-cdlc-4a2d-8749-10c572890aa9" >
] <gen:stringhttribute name="HIXEHE">
12 <genivalueXTTEHIE </zen:va lue> "
19 P PO TP RTHIEN
XMLEDITOR.NET O #&:EEmE

@ FHER I FZKViewer 7 ¥ OERILY — &5 T, BEYETIL (LODS) HHEIN-I L ZHERT D
FZKViewer : https://www.iai.kit.edu/english/1648.php (£E(E)
FZKViewer (25 XML OZ SMEREHERED S 5728, 6.3.2 THEMA L7 XML DfRE Y — IV ICEEH P H
L DIREEEEN WG A ICIL. FZKViewer THREET 5 Z L AV ATEE, 7. FZKViewer Tld XML 7 7
A IV DIREILARTA]
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BTE BAEY—ML

ABTlF, Project PLATEAU TRIF L ABIS 2V — LD IFC A5 CityGML D ZEHf7E
DY — )L, £, CityGMLE2—7, IFCE2—7%#8BNML £,

% IFC 7% CityGML ~ DA E S|

RGN & FERE | MRV - /R - 2

JT
Automatic generation of CityGML LoD3 building Sjors Donkers 2013 BIMServer / A. j. Jessurun
models from IFC models. &7 7t X H 2022 &£ KIT® IFCExplorer / KIT®
3A. Safe Software FME® /
https://github.com/tudelft3d/ifc2citygml FME®
Integrated modeling of CityGML and IFC for city / Steve Kardinal 2017 KIT® IFCExplorer / FME®
neighborhood development for urban Jusuf
microclimates analysis.
https://www.sciencedirect.com/science/article/pii/S
1876610217329338
Task4- Option for conversion: IFC to CityGML and ISPRS EuroSDR 2019 IFC2CityGML
CityGML to IFC. GeoBIM Safe Software FME® /
https://3d.bk.tudelft.nl/projects/geobim-benchmark/ benchmark FME®

ArcGIS Pro / Esri®
HBIM-GIS Integration: From IFC to CityGML Elisabetta 2020 ArcGIS Pro / Esri®
standard for Damaged Cultural Heritage in a Colucci
Multiscale 3D GIS.
https://www.mdpi.com/2076-3417/10/4/1356
Converting BIM Data to CityGML for 3D Cadastre Hanis Rashidan 2021 |IFC standard
Purposes BT 7t AXAH 2022 %E 3 B / Alias Abdul Strata XML
http://www.gdme.nl/3DCadastres/workshop2021/pr Rahman Safe Software FME® /
ogramme/a_3D_CAD_2021_paper_29.pdf FME®

CityGML

LCS to GCS
Data interoperability of BIM And GIS in Wan Nor 2021 Revit
construction industry Fa'Aizah Wan FME
https://ui.adsabs.harvard.edu/abs/20211SPAr46W4..1 Abdul Basir / ArcGIS
11B/abstract Uznir Ujang /

Zulkepli Majid

HBIM-GIS Integration With an IFC-to-Shapefile Marzia Gabriele 2021 FME®
Approach the Palazzo Trotti Vimercate Pilot Case / Mattia Previtali Data Interoperability for
Study ArcGIS (DIA)
https://www.isprs-ann-photogramm-remote-sens- Open CASCADE
spatial-inf-sci.net/VIIl-4-W2-2021/167/2021/ (git_hub)

Geodatabase file (.gdb)
Linking LADM with BIMIFC standards for mobile- Maria Gkeli / 2021 Enterprise Architect (EA)
based 3D Crowdsourced Cadastral Surveys Chryssy Potsiou UML
https://repository.tudelft.nl/islandora/object/uuid%3 Sparx Systems
A8a2315db-7ada-471f-a8db-7d838677fd8c
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BTt ZAH 2023F2 8
https://www.esri.com/en-
us/arcgis/products/arcgis-data-

interoperability/overview

http://www.gdmec.nl/3DCadastres/workshop2021/pr ArcGIS
ogramme/e_3D_CAD_2021_pres_30.pdf Mobile Application
Towards the Automatic Ontology Generation and Aman U. 2021 Ontology Generation of
Alignment of BIM and GIS Data Formats Usmani, Mojgan Geospatial Data (OGGD)
https://www.isprs-ann-photogramm-remote-sens- Jadidi / Gunho XML
spatial-inf-sci.net/VIIl-4-W2-2021/183/2021/ Sohn Schema
& ! IFC 55 CityGML ~DZEHY — L
Y7boxT7 - TTUAE F% - BR55 e/ | BE
=(E

FME Safe Software BE

BET7O XA 2023F2 A

https://www.safe.com/convert/ifc/citygml/

FZK Viewer Karlsruher Institut fur | #&(&

BRT /2B 2023F2 B Technologie / KIT

https://www.iai.kit.edu/english/1648.php

SimpleBIM (The latest version of the add- Datacubist #£ HE CityGMLAdd-on (BETA)

onis 7.0 Beta4) This add-on is still under

BR7I2XB2023E2 A development and still has
https://simplebim.com/ many shortcomings and

bugs.

IFC2CityGML National University of | &(&

BERT72AH2023&E2 A Singapore, Ordnance

https://github.com/tudelft3d/ifc2citygml Survey International

ArcGIS Data Interoperability Esri t &

RDF [Resource Description Framework]
https://www.w3.0rg/TR/rdf-concepts/

REANF2XV N/

AET—2DT—RET I

HEIRT BT DIREEA &
LTTFH¥A > &= World

Wide Web Consortium
(W3C) itk

WHSMM [A word hashing method]
https://ieeexplore.ieee.org/document/90423
39

BFEBARFFa2 AR/
WRERDT—EDB—TE
OFIETEH L=y
EEBWTT — XK EDR
HYICHBICBEWS o0
Fik
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VZbhvT7 - T7IE | AT XEZ7+—< v b
1 Tridicon (R) 3DCon GmbH (part of Hexagon) CityGML
CityDiscoverer light
2 eveBIM CSTB CityGML, IFC, BCF, GIS
GEORES for Sketchup GEORES CityGML data from Sketchup™
FZKViewer Karlsruhe Institute of Technology CityGML, IFC, gbXML, LandXML,
Institute for Applied Computer Science CIM (IEC) and point clouds Data.
5 Liquid XML Editor Liquid Technologies Ltd. XML Schema Editor (XSD),
intellisense XML Editor and XSD &
XML Validator
6 BIMserver Open source BIMserver CityGML and visualisation in 03D
7 GML Viewer Snowflake Software CityGML
8 TerrainView TerrainView CityGML
9 3D City Database Technical University of Munich, Chair of CityGML
Geoinformatics,
10 QS-City 3D University of Applied Science, Stuttgart CityGML
11 Aristoteles University of Bonn, Institute for CityGML
Cartography and Geoinformation
12 citygml4j virtualcitySYSTEMS CityGML

2% . Free tools for visualizing and editing CityGML files &7 7t X H 2023 %2 A

https://www.citygmlwiki.org/index.php/Freeware

BT AH2023F2 8
https://github.com/AcculusS

asao/plateaupy

TSNy R v
F— L% [EDIhHE]

V7 hoxT - T7VE | BET T T+ —< v b
1 Plateaupy FR23XAHLWERERISZ 747 | CityGML
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f:IFCEa—7
VZbhUT - TTVE FFTT XE7+—<v b

1 usBIM.viewer+ ACCA software IFC

2 usBIM.browser ACCA software IFC, DWG, RVT, DXF, EDF, SKP

3 BIM BEAVER BIM VILLAGE IFC

4 BIMData.Viewer BIMData.io IFC, BCF

5 Areddo Arkey systems IFC, GML, PTS, DWG

6 Open Source BIM Server Bimserver.org IFC

7 BIM Surfer BIM surfer WebGL viewer IFC

8 BlenderBIM Add-on Blender.org IFC

9 |IFC2SKP Cadalog, Inc IFC2SKP, IFC Import Plugin for Google
Sketchup™

10 Constructivity Model Viewer | Constructivity IFC

11 eveBIM CSTB IFC, BCF, CityGML and GIS files

12 BIM Vision datacomp IFC

13 DDS-CAD Viewer Data Design System IFC, BCF, gbXML, DWG

14 [fcQuickBrowser G.E.M. Team Solutions IFC

15 [fcOpenShell IfcOpenShell.org IFC, OBJ

16 IfcWebServer.org IfcWebServer.org IFC

17 FZKViewer Karlsruhe Institute for Technology IFC, CityGML, gbXML, LandXML , CIM

/ Institute for Applied Computer (IEC) and point cloud Data
Science / Campus North
18 IFC File Analyzer NIST IFC, Excel spreadsheet or CSV
19 SteelVis - CIS/2 to IFC NIST VRML, IFC
Translator

20 Open source BIM collective | Open Source BIM collective IFC

21 Open IFC Tools ODA ( Open Design Alliance) IFC

22 IFC Viewer RDF Ltd. IFC

23 xbim toolkit Xbim Ltd IFC, COBie

24 Solibri IFC Optimizer Solibri IFC

25 Tekla BIMsight Tekla IFC, IFCZIP, IFCXML, DGN, DWG, XML

£  Freeware |IFC tools for visualizing, checking and translating IFC files #8772 X H 2023 F 2 B
https://www.ifcwiki.org/index.php/Freeware
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BF2 HERSELUEME
B1E *F (BEH2) ofiEMTl

A (BER2) Tk, 2020 FEN D 2022 FEFE CICEEIRBEBS LTV RITTEREL
THABEORRZ/HEH L TWET,

FE25D3DHHETILE BIMETILDEHED =D OFEAH (2022 FE TP ZIFF) TlE
BHATOD BIM & 3D #mETI/ILOEEE R OM, BIFEEE CICHAEINCERNEMOT —25%
ZERAL T, 3DHHETLEBIMET LA EEIE2HEMBIZZDOBEMN I LICRLTWVWET,
PLATEAU 2% CityGML2.0 ZZE¥ET/L (LOD4) %#ERT 2 Z &, 3D#HET L& BIM
ETNZEET I-OOFIEENEENTVET, ZOLIBBHZBNT 52 LT BIM E
T EZ DB CEHHRAREICREDL 2 ZRGERENBEBNICHATES LS ICT 22 2h
MLTWET,

B 3EDFHNIY A (2021 FE BLBE) 1d. Av =2 7IRIMRICRY IDM & MVD
DEREICHIZVAEEITo72BADEHFTT, KX Z 2 TIVITRT 7 — BT L THEITR
WoHhtHbnEEHRL, 3D HHET/ILE BIM OEMEICE T HEY A E FLITENL TWE
¢oit\E%ﬁﬁ%%ﬁmﬁﬁm\?9&wv4y‘%L¢6@ﬁ%ﬁﬁTT¢ LT, 5
%0 3D HMHETILOEF P L—IT —REED, LYRHEEEZFTL, HhOHSRBEOMRIC
DERMNY LT RDZZEEZPRLTVWET,

B AZEOENSER (2020 FE BEXBE) &, A= T7LE IR E2HE F3HMORL
7= BIM €70 & 3D HHET L ZHE LI-ZRDOETEATY, Hfia L TOFIEL T O
BROEKIMRAELTICHI-Y., SHOHHED LIS, BIM ETILORMEEZ T E L7z, BIM
BEERE 3D BHETALEHEET S, b LLIKEEEFET 24 ~AIT T, JEBEHPHT
EFIE, Bk, BREETORE - AEFERELTH Y, 3D FHETIVICEITS BIM
ETNAEFRALII—RA T —XEROFERIICORITEZEZBRLTVWET,

BIM €7 /L% EA L7 3D MHET LVEMEIE, HERBEOBR, EOXRXDRE, mRY —
EXDRMEFE, 21— X5 —AAHFZEBL/V ) a—Yav0plHEZERL TRVEEL Z EAE
BTY, Flo. -7 —ZAEFICIIHRA LHEFHE - BEROBINGH NP, ECREEY
AtRZ0BTIHELHY FT, INLZFKITT HBRTHET 2RE~ DML & BEEFE
TIRETT 5702 1E. KITT MY EAZSEICT LI ENBENTHY . KBOELZ DD
DERE L TEEISTERSIND ZEZ2BFLET,
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F2E 3DHHETIE BIM EFILOEEEF S L UEMTE (2022 £ T2 IVFT)
1. 3D #BHETFTINE BIM EFLDOEEDEIR

11V 7 b7 2 7ORBIRR

2022 EEDFEETIE, 3D HHET/ILE BIM EEICEET 2L 2Hh DY 7 b7z 7 I
L THAERREFOE TV VI aE ML TWET, 2022 FRFRTIE, 7V VIR e Ly
7 b =7 1d, PLATEAU 2% 3D # € 7 /L CityGML o=t & A~ = 2 7 /L3I IDM - MVD
TY IFC X2 BEEYIAATHE L, FIATEZ2EETIEH Y £HA, EERLICAIT/
XY A& T —ERDY 7 b7 2 T THEATWS 0, TORBEUTICENL £,

BIMY 7 b+box7T

REHE BIM Y 7 b7 =7 TéHh 5 Archicad (GRAPHISOFT #) . REVIT (Autodesk #t)
I LTl EICIFCEANL—LOREREIToTWET, ZOHT, 3DEHETIL & DEE
ICHEBELMEERZ IFCICEZHIRBROBRENRATEE L7, ER1IE2E24ITRT S
Y. ABERBATIE, AYZaT7ARMTRT IFCORF—<TH 5 IFC2x3 (BREZRH L/
A, BELEFAINRINTWERF—7) DIFE, REVIT £ 3D £HHETIL EEEDRRIC
BB HT-DDOMEIERE. MESINBIFCO TR T ANRT 4y hTEEHT I ENTE
FtHh, B, WELRIED 5N TWERF—<D IFC4 TlE, Archicad. REVIT iy 7
b2 7 EBMBBEBRIEMNEINSZIFC /7 RCT7ORT1o2y FE2HNDTEET, IFC4D
—BOEREZEMBILENY ., 5% IDFHET L OEEICE W TEERNICR AR BEICR
D ENFEINET,

. BEPTYA VOB THAINTWS 3RTETY 7Y 7 b7 =7 Rhinoceros ®
75 74 T % RhinoCity*?l%. Rhinoceros [ZE#E CityGML Z#EXY A&, fRETE£T, M
Z T. Rhinoceros TYERL L 7= EF /L% CityGML, Shapefile, FGDBZH R IcEEHT = &
HABETY, BATIE. 77X - UAVHRRAY - N/ —N—TTOEAEENHY ., 5
#% PLATEAU 1240 3D #HET LR EADOIIGHHIFENE T,

32 RhinoTerrain  https://rhinoterrain.com/en/rhinocity.html
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DhOX2avd4TLR2O
LAY
Defaut

: RhinoCity (Z PLATEAU tZ# 0 3D #8/E 7 /L (CityGML) % FtAA A TIIRAE

GISvZ7Zbtox7V

GISY 7 h7x7TH5 ArcGIS (ESRI#) Tld, ARHARHT 2777 FR—D7 v E
VIBLOEFTY Y 2a—> 3> TH D ArcGISOnline®*&, BIMY 7 b7 = 7 TN L7
Autodesk tABMT 20 57 KR—XDEIEE 7S v b 7+ — L T#H % BIM Collaborate
Pro (IHBIM360) *& % &E#d 52 & T, 3DEMET /N E BIM ZR—RECTHET 2 2 &N

alBE7: ArcGIS GeoBIMP A2 L T E 4,

Current Temperature

: GeoBIM D fEAH

({8 : https://www.esri.com/about/newsroom/arcnews/geospatially-enabled-bim-data-proves-useful-beyond-construction/)

33 ESRI & 4 /¢ ArcGIS Online https://www.esri.com/ja-jp/arcgis/products/arcgis-online/overview
34 Autodesk / BIM Collaborate Pro  https://www.autodesk.co.jp/products/bim-collaborate/

%5 Esri / ArcGIS GeoBIM https://www.esri.com/ja-jp/arcgis/products/arcgis-geobim/
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F7-. ArcGIS IZ IFC e A BN YA T & A AJRE (s X ¥ —~ : IFC2x3,IFC4) T
¥, CityGML 2% ArcGIS TRIFEAIREICT 2 7-%1C1F. Rt AREY % CityGML % FGDB
EARATHT By — LA FBETEET,

1.2 BAEH

U HR—I

vy HER—ILTO 3D HHETILE BIM EH#EICDWLW T, URA (Urban Redevelopment
Authority ) . SLA (Singapore Land Authority) . GovTech ( Government Technology
Agency) . ESRISingapore XL T T YU v 7 %iToTWET,

URAICELIE, IREY v HR—ILTBIMAZEE$ 2894 % BCA (Building Construction
Authority) &, BIM OFIFBICEWTIFC ZEDIZEERIE L L TIIEDTHE LT, BFEE ﬁw
R CIRHARDZBREILBIM V7 b V27D A T4 7 74—y bELTWET, |
TORBICOWVWTIE, S, ke LToREZXVHL, ETH %T56WAT74—PN
VI DMTONDFETT, £7o. URADITHOEMR T —ILD1—R 7 —XTHIFAE NS 3D #
METLOFEMEIX LOD2 BEL INTH Y, BIM ET LR EFHEOSWVET LOFEPRHK
BEICOVWTIE, ROV 27 P TOERIAIITHONTWBEREE SN TWET,

SUHRHR=IIE GIS VI T2 TRVE—EHEELTEZ<DTAY 27 b EEDHTWE
T, ZDOFICIE, BIMETALZGISROY 7 b7z 7 &@ES /1R —2H,H Y |
HEETILOFERIZITTHEL, 3D EHET/ILE BIM EEORYEAICHENTEH, %%E’]El
— R —XEIHICEFNINE T,

36 GitHub EsriJapan/3D-CityModel-ConversionTools-for-ArcGIS  https://github.com/EsriJapan/3D-CityModel-ConversionTools-for-ArcGIS

37 Esri Singapore / Punggol Digital District  https://esrisingapore.com.sg/punggol-digital-district
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L®HIC

2.1 PLATEAU Z#nEEMETI (LOD4) %#FIBETEZ AUy b

BEYOIATHA LD B, L7 2 —XLUED BIM ETLHASTT 2FREILFES
ICZWHDTY, HRAT — IV TLEBNICE M Z#ET T 2B E I 2L —> 3 CHAT
ZRRICIE 1 MOBEMN I X TORBRREZITFI H2LEIIHY £HA, TDT=H, 3D #™

ETFILELTERTAEEIE. BE7AMLR) v 72 EHLIER2BETINENH Y T,

PLATEAU %0 CityGML2.0 €T/ (LOD4) (AT, BEYWET L (LOD4) ) |
IDHHETILDOREL NI WLTLmMO#bLmMZiT®3747%E&LTViTo
A—RT—ROBMIIHLE T, SYBLARBEL~NILD LOD #FBIRCTcEF£d, £/, VF X

U DKRIRAEIE, BIM ETLEY BEMALEDOTT, INOOREL L. BEMET L
(LOD4) £, %I L7=% < DEHREHD BIM EF L%, HHR —IILTRIFA LT LKA
ICL7=bDTHHEHLERET,

A TlE, FFEFHTERAT S LOD 24 7% CityGML 7 7 X & ~d & (2. CityGML %
XAl —arvRGISEDY T MU T EEETLIFIEEZRBNLTWET,

2.2 BIM E®F L& 3D #HET IVEE O EHEERRE
BIM £7 /L& 3D #mET L DEE L, EEYDERCERE DS TEE@)‘P%T%*‘E@

Y EJ, BIM ET/LISEESE BIM HEESZER T, NEL. %HEt. MBI, HIFEE - EROERRICH

IFoun, ZOFERACAY Yy PARENTWET, AEZETH, FERROEEICH! T’Cﬁ‘u)lbiﬂ'o

38 men BIM L [RESHIHIT 3 BIM OEET— 4 70— ZOERAEICETEHA LS54 (B2 =) SM4E3 A
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sr—2Z 1 : Rhinoceros Z AW /-HBEER - ERZMIB|RDAIRL

KhEBE

Rhinoceros &, BEYLTHA v OB THREINDZZEDE W 3 RTETY V7Y —ILT
I, KT —RXTlE, CityGML 7 7 X®D Room #F|A L. SEBRCEMIEHRE AR T 2 HE

ZHRINLE T,

BHIB®ROEEICIL CityGML X2 BEZERY AL HENH Y £ 9 A, Rhinoceros 21
CityGMLERZ 1 »iR— F T 28N H Y FHA, ZTD7=%. RhinocerosD /774 > TH 3

Grasshopper 72 L £9,

F7-. KT —ZTlE Room DR & BHIEIR%Z Rhinoceros ICEX Y AATWWET A, 1 —X
TS L THD 7 7 AOFRCEEIBER D RIFEDEFEEZ1TH Z & T Rhinoceros (ZHXY A

CZenrgicml) £9,

B - BEmEORE
- BREBH ORI
E B B, XA HREE - EF
CityGML LOD % 4 7 LOD4.0 Uk
FMA L7 CityGML 7 5 X Room
FMABLZ 74 LR CityGML
MALEZTRTZ L - Rhinoceros (Rhino7 for Windows)
- Grasshopper
Room ZEMIEHR & &3 (C Rhinoceros (24 »R—hd 576D
[CityGML Room Importer.gh] % #]Fd
ErEFIE
g 2)
CityGML2.0 FE 1) . Rh|n<1<:eros
Lob4 Grasshopper
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FIg 1) CityGML 7 7 X Room DFZIK & B % EH#E X 2 T Rhinoceros IZER Y A&, FR
1. Grasshopper 7 7 A/ /L% & 7> A — K L. Rhinoceros TXE1T
2. CityGML 7 7 4 /L% Rhinoceros (ZHLY A&, Fx

1. Grasshopper 7 7 4/ L& &7 > O — K L. Rhinoceros TE1T

1-1. Project PLATEAU @ GitHub L 7R U A 5 Grasshopper 7 7 A L& X7 > A— K

Project PLATEAU GitHUB (https://github.com/Project-PLATEAU)
LRy b U4 @ PLATEAU-CityGML-Room-Importer-Rhino-GH
7 7 4 L% & CityGML Room Importer.gh

1-2. Rhinoceros, Grasshopper ZF &, 1-1 D7 7 A L&A

(@ Rhinoceros % &)
@ Grasshopper % #2&)
(® Grasshopper IC1-1 D77 (L E R Z v 7 & Oy

-
—
r
o
d 7 [
I
q -—
&3
£ 7
E
o D
o
o
2 b
5 b
P2
& b

o

2. CityGML 7 7 4 /L% Rhinoceros [ZER V) A, Fix

2-1.1-2 THIE L 7z Grasshopper 7 7 4 JLZ&{E\, CityGML 7 7 A JL & 56t

)
@

® @

[Z740N] 2By T

[Select one existing file] #2 ) v 2

GO

[ Enabled
Wire Display ,

Disconnect

Reverse
Flatten
Graft
Simplify

Synchronise

EEEER

‘Select one existing file

I Select new file location

Select many existing files
Select a directory

Manage Text collection

Clear values

Internalise data

Extract parameter

@ Help..
FAHIAL GML 7 7 A L BR L,

(<] 22 Uvy

Rhinoceros |3&ER L7 7 7 4 )LD Room DIERHARTENS
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o fees

=E5—K

(S W5HANL~F
L2 e

Bs

Ly

R 1

qeEER
L

EHTORNAS

coco( [@uiez  |pod
» [l vrLsnotEE b

2-2. Rhinoceros THIATE 24 7Y 7 bIE#HE

@ [E&HoA] #£ 72y 2 L. Rhinoceros THIRL-WEEEZ AN (&REZHHT 25522 H)

@ [BakeKzx>v] #o vy

[i] Button

Click here to toeele the Button state

Normal: False
Dressed: True

]—
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® Rhinoceros I2F 7Yz b LTTF—2AHAEND

XEfRIZ. Bake # (2 Grasshopper 2B L T, Rhinoceros LDH 7Yz b L VXY v IFRRL TWDIREE
R
BEODHNORAAREZHOBEDNGE, TORDOHDEADY —7 2 ANELLHASNAEWGEELH S

2-3. #HET L LA LEEBIER DRR % AR

O #MHETILEHES
@ BHREOBUMNCEBEORBEAZEE (FROII/ Ty I/ EMEEE, BEERESFSLLTWLD)
ZDEIBRRFIZE- T, %‘BFEU)‘:F"C@/A?EEEF?’PJ&%E RN %%@Eﬂﬁd)—fﬁ'ftb AJBEIC R D

\x | ;‘ﬂg“ \
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/g 2) Rhinoceros TO12/E
1. EEDRTER &EIR
2. EPEME - KEOHER

1. EEDIRTR & IR

1-1. RERER = HERD

@ FE % FER
@ [Fax74] A [BE2—Y—FF2 +] 2FKR
Q WBELEHER

Perspecths [+ J0)iF 4 BT —FE AL
B 0 ® & ¢ =

OSSO D

S AXER%
fi o)
- &
O =5 BHE

'S\.\,.»' - &

2. BRE DS - ATE % HER

2-1. ZEBE DETEZ FER

O EmBEEHER L 7= L EBE A 3EIR

@ a< > F [explode] #%4TL. KUY —7 2 RX%&EH—7 2 XIHE

@ aw vk [area] ZFEfTL. SHELAZVEELF>@E (FRVE) Z&EIRL. Enter TERIT
@ mEE TR

OV ek Area

EEFAETEY —7zA. AU =T, noFd BRI, F R A T et 2 WREIR (BRI )

EWEEETSY -2z, AUY =23, no Ty BCFEE. £703 A0S el 2 R, BT T I BICI EnteBBLE T ( EITU=A—HL )
EREFELTLET. Szl T30 EcERL TS,

B = 120757171 (+/— 1e-07ER A—Hl

fREFE  Ea-0HE AT BR Paof-trob  ETOERET BB @MYL 7-Dmv—ll ekl s
@)ruermn @ seo e FEomEE L rsEETor @ Uksoror  FaemEsar 0 Bens  Eamofr

Perspective |

2-2. BEE DIATE & HER

O FEEHER L 7o WERE & &R
@ a~> F [volume] #EfTL. FHELA-WVEEEFORY Y —7 2 RAEER L. Enter TE{T
B KR EEFER

T wolme

AR E T S o FE ) o F Ay 28R ( B f)=—t L )

AEEFHE T 2N P ol ol syt 2S8R RS T T BICId Enter BIFLE T ( BEfHLI=A—1 )1 )
AR ELTLE T . L TR0 E=c L TS

3% = 289271512 (+/— 1e-0TIr R A—+H)l

—4% -
fEEFE  Ea-OBE  FF  BR Caf-tb 7O RERT OB @Ryl FoDmvol Werul
@) rrprmn @ suo b FEOURE LI aERDor @ Utiaorer  FaEnsaEr L esss  EEN0

Perspective |~
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/r—2X 2 :Rhinoceros ZFW-BERAXEE I a2L—Y 3V

K

CityGML @ Room. InteriorWallSurface. Window, Door ZFA L T. ENDOYIBRIAIENL

EVEBEZFETETEY, BEBRIIATEGRICEZE L AW, FIBRT 2R FIZFBX &L
TWEd,
B#Y - BARBATOREZGE, WAL
- FRRBEZFE. ARk
ETEERFE bl FRET MRERE - ER
CityGML LOD % 4 7 LOD4.0 XA E
FMA L7 CityGML 7 7 X | FloorSurface, InteriorWallSurface, WallSurface. Window, Door
FMEBLEZ7 74 1LER CityGML, FBX
FMEBLETRT T A - FME Workbench (ver.2022.1 L{%)
- Rhinoceros + Grasshopper + Ladybug Tools +Radiance
< ERI%ERE >
- Food4Rhino (https://www.food4rhino.com/en/app/ladybug-
tools#tdownloads_list) & ') Ladybug Tools 1.5.0 &7 > oO— K
- Aoy A—KRUL7zip 77 A LEBBHEL, installergh #%E(T
- JRINFZT BT T LD Togglel, 2 Z)EZEIC True (L TA Y X b—
L& EN
~ Do P K
GtiHub (https://gitﬁub.com/LBNL—ETA/Radiance/releases/tag/947ea8
8a) &V Radiance 5.4a (Ladybug Tools 1.5 [ZXfIt) DA > R h—F —
X A—KFL, A Y ZX b—ILZEE
EhEFIR
Fig 3)
Cit"g“;:z'o S 1)> FBX TR > GRr';'s'lEZZrSZr
Ladybug Tools
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FIE 1) CityGML A FBX ~DZ

1. FME Workbench T CityGML ez 7 7 A /L% FBX et I K fk
1-1. FME Workbench % f8 <

@  FME Workbench % B <
@) [New] #7Uwv oL, ZDT—27 ZAR—2%[L

Dl b xmOm ko e & |

New MOpen Save Run Stop | Cut Copy Paste Unde Redo | Select| Pan Zoomin Zoom Out

Start X Main X

1-2. Z#aTt o CityGML XKD 7 7 1 L% Reader TinAaAts

@) [Reader] #27 )v o

0 & P.E XD O RDE 6 me g o820 D|Z]|BS B O I

New Open Save Run Stop | Cut Copy Paste Undo Redo || Select| Pan Zoomlin Zoom Out Extents Maximize [Jull Screerfl Reader Writer Transformer Annotation Bod

Start X Main X

Format © [OGC CityGML] 7% %R
Dataset TZH#ITIC A % CityGML 7 7 4 L% &R
Workflow Option T [Individual Feature Types] %33R

®» ©

B Add Reade X

Reader

Format: | OGC CityGML v

Dataset: | Di¥ocsample.gml | B

Parameters... Coord, System: | Read from source ~ ‘

Workflow Options

® Individual Feature Types %3 O Single Merged Feature Type B+

Hep = Cancel

[OK] #2Uv o
Select Feature Types T E 7% Feature Type % 2R
XA — X T4 FloorSurface, InteriorWallSurface, WallSurface, Window, Door #3EiR, 1 —X 7 —XIZJGL
T, BITICHEBE LR IBERZBERENT 52 &

% Select Feature Types ks

© @

Feature Type List

O B cityModel 2
B FloorSurface

| % GroundSurface

[ InteriorWallSurface

W

[Q Filter | ] Selectall [ Sorted

e

@ [OK] #27Uv7s

i
o

B Door

> Floorsurface 454~

D Imenurw‘aIISurfacef’&A:; -
b Wallsurface 5531

B Window ]

@ @

@ @
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1-3. Z#de D FBX oD 7 7 A IV % Writer TRE

@ [Writer] #27)v o

DO P. e XOO0n KO & & m@e' 4 o8 0 3 &

New Open Save Run  Siop Cut Copy Paste Undo Redo | Select Pan Zoomln Zoom Out  Extents

Start X Main X

Maximize Full Screen

Readd

Writer

-

Transformer  Annotation  Bookmark

(@ Format © [Autodesk FBX] #3&EiR
(® Dataset THAT % 7 # /L X % &R

wl Add Writer s
Writer
Format: |Autodesk FBX V|
Dataset: |D:¥User5¥xxx¥Desktop | - B T
Parameters... Coord. System: | Sar V|
Add Feature Type(s)
Feature Type Definition: | Copy from Reader.. ~

Help ~ Cancel

@ [OK] #oUwv s
® [Selectall] %#3FEiR

% Select Feature Type X

FloorSurface [sample [CITYGMLI]
Window [sample [CITYGML]]
WallSurface [sample [CITYGML]]

Door [sample [CITYGML]]
InteriorWallSurface [sample [CITYGML]]

[Q Fiter | B selectall [ sorted

e

® [OK] 27V vy

* Door
(Bl maiormatsuine 5
> wallsurface 55> b Wallsurface oA

> Window 483 > Window

1)
v
&
)

@@
L)

0!

j

&

(©)

1-4. CityGML FEX D 7 7 A L% FBX ez I it

(D Reader THY Y A A 72 Feature &, Writer TERJE L 7= Feature & / — K Ti&fic

oo @ booor  gE)
B foosoe
(5 merorvaiiuroce BGE)
B waisurisce >
B weor 53 )

@@

&
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@ [Run] 22U v s
DO @RP. B XO0O00 ™ % O & ¢

MNew Open Save Run Stop | Cut Copy Paste Undo Redo | Select| Pan Zoomlin Zoom Out
Start X Main X

@
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!
@)

> Door {3 P Door
(B merorwatsurioce 753 {5 Imteriorwalsurtoce S )

@
@)

@& @

® Translation Parameter Values © [Run] #2 J v &
@IFE L7 ALK Feature Z& D FBXFER 7 7 A LAERR S N B

FE 2) FBX 7 7 A4 JL.® Rhinoceros ~®MEX ) A H

1. Rhinoceros T Feature & ICL AV EDITTT 7 AL AR A >V iR— K

1-1. Rhinoceros ZBi &, Feature Z& DL A ¥ Z/ER

@ Rhinoceros %R <

@ Feature Z& DL AV HEERK
L7

0 ® & ¢4 = @
DEXav4VYEAO

L+ I =
F 24t v
FloorZurface 2 o
Windiow ¢ o
ifall=urface 2 o
Door ¢ o

Q@ o

InterioriallEurface

1-2. %L A ¥ I(Z Feature BRI T 7 A L&A ViR— b

D AVvE—IFTELAVEBRRLICRET, B& 77/ 02 7La—BRICKS vy FAY T
@ [7740EAYR—F] ZFRL, [OK] 22Uy s

L7

o ® g ¢ &

DhXavdTOLAO

L ERE =N
T+ ? o

[FloorSurface v
Wirdon ? o
WallZurface ? o
E I AT sy Dioar ? o
InterioritallSurface ? o

O 27 JLERRAO)
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FJIE 3) Rhinoceros + Grasshopper + Ladybug Tools + Radiance TNk

1. Rhinoceros, Grasshopper, Ladybug, Honeybee Zf-> T, BE#:t&

@
@
®
@

BYIAARRET AN OEHE, BEPR, FT7AEORAAOTTLEZNEN IV R—%> F TRITBOETILICE
KRG 7 £ % Honeybee D I FR—% > b L THRE

BT ARTS2aV RS2y ML 203V R—2Y 228 E BIFERT

ETERA e — b~y SaVviR—% v FETHEL

LD EFEMBIREICOWTIE, RTORIZY 772 T72AWEFa— M) T7ILEESE, K
=TI, Daylighting in LBTools: Annual Daylighting Recipe > TIENENTWA HEZ S L THiT%

KL, ZOBEZRBNLTWET,

YA b _=%

URL

Daylighting in LBTools: Annual Daylighting
Recipe {YouTube)

https://www.youtube.com/watch?v=FddTxKGpBTA

Daylight Analysis Y ERIE#EMT Honeybee
(Radiance)  {Building Environment

Design.com)

https://building-env.com/archives/2797

39 Daylighting in LBTools: Annual Daylighting Recipe https://www.youtube.com/watch?v=FddTxKGpBTA
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r—2Z 3 : FlowDesigner # W /-ERNRBIRIETM - ERAZERIRETE

EhetE

BRAKEENTY 7 b = 7 D FlowDesigner UL L, CityGML @ Room ZFJBB L. T7 3
YEERE LEZBOENRENH Z KO TERNMRIBTHAZ1T) 2 &, MRFEEFLREE L7
BROBERRTIKEZ KD, ENZERIRIETHEZIT) 2 &N TEET,

REFO LS BETICEWTIE, ERICET 2 ETILOANBET, Room UNDETILIL
TNETY, BRZREL-#BTZ1T5%H51E. HoH» LHCityGML E 2 —T7EHETE 0)14%’@%%
SEERL. ZTOBREBENTY 7 MITARNT 2HENEHTT, BB, HETCHEL TEE
NTWBEBIMETILAL, INLDORESNIZETILE 7 4LEY VI THET S H’F%Eb\

W2 F9, z0HE, CityGML LOD4 OETFTAEFAT 5 Z & TEEOEBILIEFTEE T,

B - BERREVRIBITM
EHEERPE E, FHER MEIFERE - ER
CityGML LOD % 4 7 LOD4.0 LA E
FA L 7= CityGML 25 X | Room
FALEZ7 74 LER CityGML, 3ds
MALELETRTZ A FlowDesigner
EreFIE
FIE 3)
; FIIg 1 Fig 2)
Clt{(g“[;liz'o )‘; 3ds >| Flowdesigner

FIJE 1) CityGML H* & 3ds ~DZEHa

1. FME Workbench T CityGML FEx D 7 7 A /L% 3ds FE = ICE ik
1-1.FME Workbench % fd <

@O FME Workbench # B <

@ [New] z27 ) wo L, ZDT—2 X=X %R

Do s xope ko a o

New §Open Save Run Stop | Cut Copy edo || Select| Pan Zoomin Zoom Out

Start X Main X

ZHaT D CityGML FER D 7 7 1 /L% Reader THAHAD
@ [Reader] #o Uy

0 & .%ﬁunﬂkﬁe’s [1o0%] & Y s O 28|18 "' =4

New Open Save Run nde Rede | Select | Pan ZoomlIn ZDmOu Extents Maximize Full Screen | Reader | Writer Transformer Annotation Bookmark

Start X Main X

@ Format © [OGC CityGML] #%3&iR
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(3 Dataset TZEHaTTIC A 5 CityGML 7 7 1 JL % 38R
@ Workflow Option T [Individual Feature Types] %R

@ Add Reader >
Reader
Format: | OGC CityGML v
Dataset: |D:¥xxx¥5ample.gml | = @~
Parameters... Coord. System: | Read from source v|
Workflow Opticns

[=:]
® Individual Feature Types %E O Single Merged Feature Type B+

Help ~ Cancel

® [OK] #7) vy

® Select Feature Types TWHE 7 Feature Type % 3R

XA — X TlE Room 28R, T—XT —RIZIGL T, BATICHE L B3 BHEABEE
@ [OK] #2Vvy

as
PELS

RTBZ &

1-3. Z#ade D 3ds oKD 7 7 4 L% Writer TEHE

@ [Writer] 227U w2

D‘S Dvlééﬁﬂnﬂkﬂ@‘ @s [100%] = [ +D | E‘;»-@"'

New Open Save Run Stop | Cut Copy Paste Undo Redo || Select| Pan Zoomlin Zoom Out Extents Maximize Full Screen = Reade] Witer

Start X Main X

=

Transformer  Annotation  Bookmark

@ Format © [Autodesk FBX] % 3EiR
® Dataset THANT 27+ L2 %&ERL, [OK] 221 v s

S Add Writer %

Writer

Format: lAutodesk 3ds VJ

Dataset: “3;::,: fy a folder for the 3ds file | Bl |
Parameters... Coord. System: | Same as source vl

Add Feature Type(s)

3DS File Definition: | Automatic... v

@ [Selectall] #&RL. [OK] 2o Vv

1-4. CityGML FEx D 7 7 A /L% 3ds R I Z

(D Reader THY Y AA TS Feature &, Writer TXE L 7= Feature % / — K TiEx

I> Room S :

@ [Run] 22U v 2
(® Translation Parameter Values © [Run] #27 U wv &
@IEEL=7 4+ LK Feature & D 3ds X7 7 A LHAMERRE NS
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1. FlowDesigner |2 3ds 7 7 A )L Z BIEE Y IAF, WROEPEDOEENTE T L Z1ER

1-1.3ds €T /L&A »HR—

@ FlowDesigner % #Z2&)
@ [7741]

[CAD 7 7 A L] IR 7 bafEp] o 3ds 77 A LEBIRL TS Ay = 7 b afERk
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IOFE) ELADIEEY) D2 % hNk L 7- 24T

1-1. B OEEY) D FE % Nk L 7=fEHT % EHE

@ FlowDesigner (2 LOD1 HBY D EMIDEEYET /L &, CityGML 7 5 XD Room % 3ds o= THUY AL
@ BAIOEFEHDEED-BHEEBENZEKRL. BT LAZVWEEICET2RAOAHFNEET KD 5
® QTkHI-BEASLOHEENHLEH LI-BFEAEZMEEL T, FE3) TRTAHECERRALARITZ R

v

FlowDesigner N CORBMTEICOWTIEY 7 b7 2 7D~ =2 7 ILVEYAR S

“OFlowDesigner IfcSpace % &M L 7= 2T ~ERFIROBEOZHREEIT~  hitps://www.youtube.com/watch?v=209mCZ9R23Y
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—2R 4 : MassMotion ZFHW=ARIab—av

EhetE

MassMotion (ZF{TE> I 2L —>avDY 7 b7 27T, CityGML @ FloorSurface,
IntFloorSurface. WallSurface . InteriorWallSurface, Door ZF|AT % &, ERZEHELEHD
BYRMTOARY T2aL—arvafTi 2ehTcEEd, BHEBRIIGFIEBRICEE LAV
B, EFE OB &£F5Z T, FBXZMABT ALY HBERETILICARY T,

Al =Y a VIR IRAL—R—REDTATE DR ERBUEIIRY £
N, INOLDOERIIENTY 7 MITANT 2ENH D720, AEHTILCityGMLDET L%
FALTWETA, 7. HIT/L— MR SBEK (FloorSurface, IntFloorSurface) &, % D5
AL DE LTDRETHAINTWE EHTIL— 2 EHEICEBIEEEATEEHADT,
ET AR, HARISEEAREICRY £,

BHrY AR Ialb—vav

EHEERBE bE, ERET. MEER - ER

CityGML LOD %1 7 LOD4.1 LI E

FA L 7= CityGML 7 Z X | FloorSurface, IntFloorSurface. WallSurface. InteriorWallSurface
288 L 7= CityGML 7 Z X | Door, Buildinglnstallation, IntBuildingInstallation

MALEZ 74 LR CityGML, OBJ

FEALETRT T4 MassMotion

EhEFIE

g 3)

citygmrz.o | FIR 1) FIig 2)

LOD4

h 4

MassMotion

oBJ

FIJIE 1) CityGML H* & OBJ ~DZ-#a

1. FME Workbench  CityGML 2z 7 7 A /L% OBJ e 1K
1-1. FME Workbench %5 <

@ FME Workbench % 58 <

@ [New] 227 Uv oL, ZDT—9 X=X %H<

New JOpen Save Run edo || Select Pan Zoomin Zoom Out

Stat X  Main X
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1-2. Z#p7td CityGML 2D 7 7 1 L % Reader TirAts

@ [Reader] #2 VU v o

0 & P.Ee XD O kd & @‘_ . B0 olasls # P

New Open Save Run  Stop | Cut Copy Paste Unde Rede | Select| Pan ZoomIn Zoom Out Extents Maximize Full Screen | Reader | Writer Transformer Annotation Bookmark

Start X Main X

@ Format © [OGC CityGML] #3&iR
( Dataset TZEH#TTICA B CityGML 7 7 A JL % iR
@ Workflow Option T [Individual Feature Types] %R

B Add Read: %
Reader
Format: | OGC CityGML v|
Dataset: |D:¥Users¥03553¥Desktop¥sample—A.ng | | (2%
Parameters... Coord. System: | Read from source V|

Workflow Options

B
® Individual Feature Types %E O Single Merged Feature Type B+

Help ~ Cancel

® [OK] #2Uwv7

® Select Feature Types T E 7% Feature Type % 3#iR

XA — X TlE FloorSurface, OuterFloorSurface, InteriorWallSurface. GroundSurface, Door, Buildinglnstallation.
IntBuildingInstallaiton %z 3&R, T —XT—RICIGL T, BIMICHBEERZ2ERZEEERT S L

@ [OK] #2Uwv7

1-3. Z#ade D OB oD 7 7 A L% Writer TERTE

@ [Writer] 22U w2

08 P.mxOOnm RO & & me' g o O @ FIJNT O M

New Open Save Run Stop | Cut Copy Paste Undo Redo || Select| Pan Zoomlin Zoom Out Extents Maximize Full Screen = Readeg) Writer §Transformer  Annotation  Bookmark

Start X Main X

@ Format © [OBJ] %33R
(® Dataset THHATZ 74X %ERL. [OK] #2 VU vy

] Add Writer *
Writer
Format: |DBJ V|
Dataset: |D:¥U5ers¥xxx¥Desktop | -§¥j A
Parameters... Coord. System: | Same as source V|

Add Feature Type(s)

OB File Definition: | Copy from Reader.. ~

Help ~ Cancel
@ [Selectall] #ERL. [OK] 27U v s
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@ ¥ BuildingInstallation {0t > BuildingInstallation {24

@
8
:
é
® &

» FloorSurface {03
(e S
. » OuterFloorsurface {03 1_§

@ @
@) @&

7

@

1-4. CityGML XD 7 7 A L % FBX ez IC & iR

(D Reader THY Y AA TS Feature &, Writer TEXE L 7= Feature % / — K TiEx

@

©{> auildingInstalaion £HeFFE
> Door
o{5 Foorsarace B
) inuangrsatson B
{5 merervalsurace TG

!
&
®

@@
@ @

|

I

@

@ [Run] 22U v 2
(® Translation Parameter Values © [Run] #2 J v &

@ Translation Parameter Values b'e

User Parameters

Source CityGML File(s): ‘D:¥U5ers¥xxx¥sample.gm\ | .

Destination OBJ Folder: ‘D:¥User&¥xxx¥Desktop | = =

Save As User Parameter Default Values

Save As User Parameter Default Values

Options + Presets Cancel

@ $FFE L7 +LKIC Feature & D OB 7 7 A W HAMERRE N D
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FE 2) OBJ 7 7 A )LD MassMotion ~DHEL ) 3AH

< ERIFAE>

AR Talb—2aryTlEd, #7927 ML ORI A =R ZERET 2R E, BTy 7 MilTo
FAESPBEBIZRY £T, DD, FIEL) OTHICEEL T, £/ ETHREICUT OMECHAELE
BLET, £/oi BT —ATIZOBIERD 7 7 A LEREBLTWETH, FBXERD 7 74 1LTH
[EEk DR IEEFERIRE TT DT, FBX TOFBEELHL TRBNMLET,

L 77 ALY A XHRKEVNBEOFREE

RU I HORE

—MRENCR Y T E T 7 ALY A LT B DT, OBJ/FBX D7 7 4 LY A4 XHKE WHEIL CityGML A5 DZHE
FRCR) Iz AES 2L EOBEEZRY, BAT7 7MUY A Xa/hE<TF 3

FT7T U PIDEEINTORWLAERER (FBX DA)

FBX 77 ALTLIF TV bHPEBOF 720 MIHBINTWEHE, 77 ALY A INPKRECRIERICAES
FEHTHELCYIalb—vavIo—IlbiYiE5, 20L& HHEIL MassMotion ICE VAT EIBIES 2 ENDH 2
2. IRV AHETIVDHELMDHER & HE

FOEB

MassMotion TIFERN L EH. EREFIOENOBERFICHASAMLE L K5, WallSurface ¥ InteriorWallSurface (2%
A ABOEATEE LA WEAIE. Door F0D CityGML 7 5 R A BEICETILEBET 20BN H S

fEe (v=2) ShlFx72 7 bonfR

MassMotion NTIEF 7Y 27 b anfd 22 L13TERL, o, A7V 7 bAREERETIEY I2L—Ya v
—DREICHZ I EHHBDT, MassMotion (B ATRITRES S NA TV 27 b 2DET 2HENH D

<HEUY IAHFEDERTE >

X4 —I)LDFAEE (OB))

R —IL% 1/1000 ICHEES 5

FEEhoE%E (0BJ)

OBJ @ Y #A* MassMotion ® Z#hiC< v B> 7 INT W B 78, MassMotion ~NDER Y A IZ FEIZEH % [0# S ¢ 5

<MassMotion TDIEME - FE S5 >

LB - TXHL—% - A0—THH2HE

BER - TXHL—% - RA—7TRA 7Y 17~ DIERK

CityGML A5 ZHa L TH Y AALBEERYIX AL —%—, AA—70F 7Yz 7 b, D% £ TlE MassMotion AT
FERTELRVL, ZORHEATHERT2—2DRA—TRDOF 7Y =7 k% MassMotion R THIRIERLT %

232l —vavyIs—AH35BE

PROFER

2EUEDKREBET 2HEIL. Link+ 7> 0 bTHREALEZD2HBC, B LAE—2DY -7z XELTHERT S

FEEBDHERD

<EFREE> bR EBY . BEREEN. EREFOENOBHFICIZETVICBHOSBEKIT 5, CityGML 7 7 R
D Door AR LIZF 7Y 7 FTIEBIIRA]ERBMINTHEOEE L TiEL RV 0T, HIBRT 2
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FIE3) vIalL—3>DEHE
MassMotion D EARHIRIR/EICDOWTIEY 7 b7 2 T7OY =2 7 IILEL A S
BEEMHOSDARY T 2L —Y 3y OEBER

1 MassMotion Help Guide https://www.oasys-software.com/wp-content/uploads/2019/06/MassMotion-10.0-Help-Guide.pdf
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7—2Z5: ArcGIS ZRW7-R& L g

EHEBE
CityGML @ Building #f] L TERZEAL LD RELEFAITHO e TE2ET, GISV 7
ORI AERT A2 & T, tWOBEYE ORZRAIBIRAIEEIC AR B /-0, AREEOIERE

CERAXAZOREBEICHIBATEET,

AZEHTIE ArcGIS (2 BIM ET LA B4R L 72 CityGML2.0 ZEYE T /L (LOD4) #EXY
AATWET, EfET DRICIE. ArcGIS RICEBYICEEYETIVARET 22 EAREERY
FIDOCT, ZOFIEAEEDHTHAEE L TVWEET,

B8 - ERZEREA © O RIREHEOIEBE

EHEERPE bl FRET. MENER - ER

CityGML LOD % 1 7° LOD4.0 LU E

FMELEZ7 7 AL CityGML, FGDB, IFC

MBLLTRT T A - ArcGIS (+ Data Interoperability)
- 3D-CityModel-ConversionTools-for-ArcGIS (GitHub (2 T2AF)

https://github.com/EsriJapan/3D-CityModel-ConversionTools-for-ArcGIS

cO—=FURK (GZEMERE Y 2—ICTRH)

3 BT YN SO BIHR AR,

120



D EHETLEFO-HD BIM FRA~ =27/ H 3.0k

EhEFIE
3IDMHAETIL Flig 3), 4)
FlE 1)
CityGML > ArcGIS Pro
A

FGDB
BIMETIL
IFC or RVT

& 2)
2)-A: I3 cE5 )L ERE
2)-B : HIPZERGIEHREFIAB L CETILEBEE

FIE 1) CityGML A5 FGDB ~DZ 2 & ArcGIS Pro ~DEX ) A

<EHIHE>
HENE - BBfsth b 3D HHET /LD CityGML % FGDB (2Z#d 321, CityGML
Wicsdd &N/ [ZEZ2RE] & [schemalocation] (Ci2#E &N TWBIHURL (-URL.4) %, #r
L\ URL (i-UR1b5) ICEH (F7F X bE#H) T50FNHY £7, IFC (X, ERFIOEIA L
ZT9,

1. CityGML > FGDB ~DZHa 7 A —

1-1. 7R 7 b 7+ LRI

@ ArcGIS OHEEE#ERE Data Interoperability @5 A > X &GS 3

@ GitHub TR E N TWLWBRHFD [3D-CityModel-ConversionTools-for-ArcGIS] %, 5 L& ArcGISD7RAY =&
b7 A LRICER

@70y b7xLKICESR L, [3D-CityModel-ConversionTools-for-ArcGIS] % B8 <

1-2. &4y — L& fEL, CityGML D& F1ZEME & schemalocation % {&1E
@ 1-1 ¢&BA L 7= [3D-CityModel-ConversionTools-for-ArcGIS] ®x 2 1) 7+ [10_CityGML @ URL % iUR1.4 7% 1.5
IEF;X] #FEV., CityGML Z81E

E[ 8 gen_A IATOI YT T
5| 9_gen A5 T © 10_CityGMLOURLZIURT1ANS1.5ICEEERX @
= 10_CityGMLOURLZIURL4H'51.5IcZ 8% : -

LE 10 CityGMLOURLEiUR14A 51 5B E B | P —
E 11-1_uf XX SREN

CityGML 774 )l (*.gml) A'B8ShiI2)5—:
PLATEAU

(]
N
1
c
1
y
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1-3. oA 7oty vy —IL%&EN, FGDB R ICEH:

@ [3D-CityModel-ConversionTools-for-ArcGIS| o [1-1 bldg YDA »R—b] Vv—iL%#EE L. [Input
CityGML File(s)] 7#NM&ZDT7Aa>%2 ) v LT, 1-2 TELEL 7= CityGML %357

X ArcGIS DILFREEEE Data Interoperability D5 4 £ > X2 BT ZHELH D

@ Template XMLWorkspace ©. [3DCityModel_convert_tokyo23 55cities.tbx] PIC#» % [gdb_schema] 7 # /L&
5. [bldg tokyo23 bbcities v112.xml] % 3&iR
@EBEHTLOHDIFT —ZRN—X (HLEF gdb) FEBDLDEIETE

IATOY VY v X
® 1-1_bldg_BEH0D1( Y-k @
K5x-5- HiE 2

Input CityGML File(s):
D:\Users | L~ TEAV_TEST\PLATEA
p:\Users |- L~ e AU_TEST\PLATEA|
D:'\Users'_PLATEAU_TEST'-.PLATEA‘
D:\Users |~ 75V _TEST\PLATEA
D:'\Users’_PLATEAU_TEST‘».PLATEA'
D:\Users |- A TeAU_TEST\PLATEA
[ o\Users I .~ TEAU_TEST\PLATEA|

Template XML Workspace Document (Schema Only):
D:\Users |-~ e A _TEST\3D-CityMo

OQutput File Geodatabase:
PLATEAU_TEST.gdb

@Headyar FT7ICRY, [1-2_uro HGREBHE (BEY) 03— FEBERAA v 0E)Y) YT %iEE)
® [codelists] h* % [extendedAttribute_key.xml] %355 L. File Geodatabase IR DIEE L 7= D =FIFT 2

1-4. ArcGIS ¥ — v ICFRIREE 5

DQHh&zaT 74 RIICREY., T—2R—XHBH1ER L7 File Geodatabase #ERI L. #%X$5 LOD A —rRWIZK
Zvr&koyr

€ no
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KT ZICRRHT S BIM T—%1% IFC. RVT (Revit DA A4 T4 77 74L) THY, EBLLRAL
7A—THRARAL I EHNTEET, £DcdH, FHLA < IFCEREF SN TV S EIE RVT LG
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1.3D T — R DFe A H

1-1. 78> =7 bRk

@ HLuw7avzs ] o [A-Huy—>] 22Uy LT, FAY 27 FEHHRIER

@Windows T/ X 7A—=7 =74 > RV ERE IFCT7 74 VEQTERLITRY 27 b 7 4 L ZAICHEI

®ArCGIS D [FR] 247&Y [(harTv4vF7] ZBRAL. hZATD7+ VERICOTRIALI IFC 7 7 1 L A%
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plivae vyl o EA il #Fr EE = #£F
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@ MIBoBAFzvZ] po. [BEZOEY YT] 28R (720, T —AERRInmITnE. 1-310ED)
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LIZn<d5e, BRRDOEYHTHRKREND
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YOEBEEFELTWES, 74TV ROTIVRALYA DA Oy bRV N THD
HZ7 YR TH, HERAIREECRME R 3D HET L AERT 572912 CityGML HERA &
NTWEY, Wt g cld, IFC % CityGML ICE#T 2EAHITHhNTHE Y. Z DR,
MVD ICHEET A= aTILHEESINE LY, £/, h 7Y a<iEIcH 1 2ERIETIL.
TREMTRAMELT, 747y FORM{PZE, Datacubist tEA2RHT % IFC 7 — 4 iRE
Y —I)LT#H % Simplebim @ CityGML ZH2 75 7' 4 VIC& BT A L EBEINTLNE T,

157 H. Visuri, “PRODUCING AND VISUALIZING A COUNTRY-WIDE 3D DATA REPOSITORY IN FINLAND,” 2019.
158 H. Visuri, “PRODUCING AND VISUALIZING A COUNTRY-WIDE 3D DATA REPOSITORY IN FINLAND,” 2019.
159 D. O. Kirjoittajat: Jiri Hietanen, “IFC Mallinnusvaatimukset,” 2016.

160 KIRA-digi, “The Kalasatama Digital Twins Project,” 2019.
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TORIY AV ICET 3 LEBATFOBERENMN

74TV RTIE, BEOANLY Y FZIILH, RAKR— V7 &— 7L 207
L, Yoo D 6 DOEMTAY— b T A BREZEHTWE T, BEmETRY FT—2%
A TIEREHET 2717 TH L, EU @ HORIZON2020 &1L, EEMICRAY— 2T
AEEZILIT LS ELTWET, A= b T4 RETIE. HREREZBHUICEECHREHNE
METLERBTED LI, A=V T -2 L THIPRECHEARHELTULE T, 2020
FLUFED Helsinki Digital City Synergy project Tld, 7B =7 F TOERYEADERRIA XY
v hEBIEHTZEZBIELTEY., A 27 FAD Helsinki 3D+FFEF — LAY, 3D &
ETIILOERRE LR T8> T E I,

161 Smart Energy International  https://www.smart-energy.com/digitalisation/helsinki-the-most-functional-city-in-the-world/
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BAEGS AKX
BIMEFNLZZRAL-3DMHETILDOEF LA —FvTF—21c% B L1-BEE

B[ : https://www.3drotterdam.nl/#/ & V) & v 7'F v

Fh7Adzs b
NEDERLAND IN 3D

2014 Eh oA 7 v XEMBRFAL’ A -7 T—2EAFEL. BEREHEHLT. BMIZIGLT:
WHONE T 57-DICHERIDFHETLEZREL TWE T, 3D T — X OEEEEHHE LA
7 v &4e+7T. BGT (Bisregistratie Grootschalige Topografie : %), E&. Ki&. $HEHE
RKENTWEFFTVEDTYRILHE) I L 2T — 4. BAG (Bisregistratie Adressen
en Gebouwen : 7 Y XDOBAERD TR TOEMEBYDOERT — 2 WV AEFNTZT — 4N
— 21 AECEMT 4. MEBEERE T 7V ADEST 7 AL TEBRENTLE T,

Rotterdam 3D

Rotterdam 3D*®|x, fHAER LIEHT 5. CityGMLERA D IDEHET /L TT, =T~
T—RELTRAINTWBEIT TR, ANEBZTHIRICIBT 2BREECLH Y. &
YICERE,. tTIERI AR EOETICH T2 EELEEETRE COERAZBIEL TLWETE,

162 Pdok , 3D Basisvoorziening  https://www.pdok.nl/3d%20basisvoorziening

163 BGT https://www.geobasisregistraties.nl/basisregistraties/grootschalige-topografie

164 BAG https://www.geobasisregistraties.nl/basisregistraties/adressen-en-gebouwen

165 Pdok, Actueel 3D-basisbestand van heel Nederland beschikbaar https://www.pdok.nl/-/actueel-3d-basisbestand-van-heel-
nederland-beschikbaar

166 Rotterdam 3D  https://www.3drotterdam.nl/

167 Gemeente Rotterdam  https://www.rotterdam.nl/werken-leren/3d/

168 Jane Hermans, “The Rotterdam 3D city model — a digital twin,” 2018.
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BIM D %(i - JERIKR

F7o&To BIM EEEX (BIM ZFBL TW3%ETE) (X 2019 F0FAERICEWNT 80%
EBATHEY, BIM ICEWTIILENTHEI—R v /XOFRTH, ZOREIIFEBICHSVDHD
T, NHAEETO BIMABIEEBFIFENTUWEEAD. 47> XEAFIE openBIM DE
W77y b74+—LTH? BIMLoket #RFAd 574 ¢, BIM OJER*, BIMZER L7737 7K
L—>avafE, ELTWETY, [NkRICiE. BUFEEYOEEICET 2 RN TER
TELEHERBET L A2BELTEY,. ZD7-HIC Rgd BIM Standard & L5, BE 2
RENFO—ED BIMIBEEZRE L TWET,

3D HHETILDE(E - ERIRR

THEFEIEET BT 477y b7 +—L®D PDOK (Publieke Dienstverlening Op
de Kaart'?) <li, #HIBERZSOITHOT—2ty A REINTWET, £/, Ay TIL
K LE, TROBRYCEROBRET LA CityGML2.0 TEEL TH Y., T0FHE, EY
FRE. T YUy I A—RIBA, WEETLVIE 2 FZEICERBLTWES, AHTIE. B
SRHER RS, BRERMEICHBIT 2 TAEMD AR (Augmented Reality @ #5RIRE) b, ERSE
DEHRHAZAREICT AT IRV A v OREICEIFLEBEHRLTVWET,

f Achtergrond kaarten (1/5)
7} Overige kaarten (95) -
R Actueel Hoogtebestand Nederland (17) -
ks OAHNT 5m
CJAHNT 25m
¢ CJAHNT 100m
g Oahn1 bladindex
DOahn1 puntdichtheidgebieden
bl O Ahn1 stadspolygonen
O ann1 viieglinen

? OAHN2 5m
B4

CJAHN2 0.5 niet

geinterpoleerd

i
> 3 ‘
M sV N [
N
47 1Tactieve dataset e N\~ X 12056604, V48682032

: lsDOK Viewer (88 : https://app.pdok.nl/viewer/% % ¥ 7' F +)

Thgpmon
g 1:6000( 11

169 Euro-Mat  https://www.euro-mat.com/news/usp-bim-use-is-on-the-rise-in-europe/

170 BIM Loket https://www.bimloket.nl/main.php

171 Rijksgebouwendienst-Ministry-of-the-Interior-and-Kingdom-Relations, “Rgd BIM Standard,” 2012.
172 PDOK  https://www.pdok.nl/

173 Rotterdam in 3D https://www.rotterdam.nl/werken-leren/3d/

164



D EHETLEFEO-HD BIM FRA~ =27/ FE 3.0k

BIM 3t T' < 3D &€ T )V DIRHELENE

2010 A5 2011 ETHhF. 7 v ZHfEZRES (Dutch Geodetic Commission) & 4 >~ 7
ZI1&1EE (Ministry of Infrastructure and Environment) A'3D #mET L D/SA4 Oy h7AY
7 b THB3DPItNLAEEELE Lz, 2OTAY I bT, 7V XERD D EHET
IVOEEZRENLT 5720, BEMICRIBEINTWS 3D E7/LTH5 DXF, SHP, VRML,
X3D. KML, Collada, IFC, CityGML @7 7 /L % tbE&t&ET L F L7z, ZDFER. T~ > T 4
VR, FT7Vzy MEM. FT7 Y FEOBRENYR—F I, AOMEBSZEC YT T
DERAHNYR—bESNTWBZENn, CityGML 24 7 A OEWIZEE S L THRAL L7V

2012 F£(2iE. WA (Ministry of the Interior and Kingdom Relations) #' Rgd BIM Standard
HERE - #ITL. BIM EFLICEWTIE, IFC 2 B# 526, £/ IFC A7V 27 b
BHICEEY kA s, MVD ICHEYET2REZRLTWET,

174 Linda van den Brink, “Establishing a national 3D standard compliant to CityGML: good practice of a national 3D SDI,” 2013
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BAEGG6: TAUR
1277 BIMIZ& > TRAGEEERD 3D LHEL

lr!g:IDGES PROJECT
ASTRUCTUREs  SPONSORS
TPF-5(372)

24

STATES PLUS
FHWA*
Potential
AASHTO
Publications

Tosal PARTICIPATING
ROADMAP Commitments
BACKGROUND Received:

The desired cutcome of the work under $2,100,000.00"
the TPF-5(372) Project is to establish
a standard for bridge semantic and
geometric information that is common

*As of Mareh 2021

in the United States, which is a n i .

o Ll s fervpoolediund.org/ - BIM for
as the IFC Bridge project to create Netps:/ fwww bimlorbridgesus.com Bridges IDM
international standards. The resulting « BIM for Bridges

products from the TPF-5(372) may be MVD
used by States as a baseline for future ¢
projects to further refine standards - BIM Guide for MVD
at the local level. The work under this certification

project will be conducted in a series
of activities in a five-year timeline to

accomplish four major goals: TPF-5(372) ADVANCES U.S. NATIONAL STANDARDS

2004 [ 2013 bg
—

frerrers

oo

m bSireleases IFCA3
Candidste Standerd
.

OUTCOME 1@ o 2015-2016

Development of Information

@ME -]

Creation of Model View
Definitions (MVD)

@Msa: @

Development of Software
Certification Materials

@MM [2:]

Deployment of Stakeholder
Training

Et : https://www.bimforbridgesus.com/& V) & v 7'F v
FHE7AY b

Open City Model

T XU AT, FEEFEERTH D BuildZero.Orgt™ A7 X U A 3D FHET LA F—
7 F—&¢& LT CityGML TR L TUWLF 3717, BuildZero.Org &, EARD T RTDEY % 3D
ETLACERI DI EBEICLTEY, REIFH 1E 2,500 FOEYET LA CityGML IZ &
STEHEINTWET, LBEICT -2 2BHBIHIa@BEL. WEDE AT —XDFHH
E% LOD1l £ LTLWETH, ROBBEODBEZEE L CFElEL LIF T LOD2 ICLTW Z & %R
LTWEd, T—XDERIL. Microsoft £ ™ Bing Map (BI2@1&) % &2, Al DHEHFE
ZRALT7Zy 7YY (FIC 1 BREDEYMAAR (BiE) ) Z/ERLY . eI
LT IE OSM (Open Street Map) DEREFIAL TWET, BIELNATREREBEFRTIE. Al O
MPEEAFABALCEYSSOHEELL TCWVWET, £/2, —a—3—27H Tl NYC 3-D
Building Massing Model & LT, LOD1 & LOD2 0EZE#HAE LB/ 7V v R0
L THEY, ZOETILERAFALTLE B,

175 BuildZero.Org  https://www.buildzero.org/buildzero_master_20200220#203898

176 Github  https://github.com/opencitymodel/opencitymodel

177 Al Assisted Mapping  https://www.microsoft.com/en-us/maps/building-footprints

178 Github  https://github.com/CityOfNewYork/nyc-geo-metadata/blob/master/Metadata/Metadata_3DBuildingModel.md
179 NYC 3-D Building Model https://www1.nyc.gov/site/doitt/initiatives/3d-building.page

166



D EHETLEFEO-HD BIM FRA~ =27/ FE 3.0k

TPF-5(372) | tAREEMDOEEER [EHOMNDERZTAY 7 H]
TPF-5(372)1%. FHWA (Federal Highway Administration : EHEHREER) . 20 LIE D,
EREREER., BLOKENEERBERS (AASHTO) OB - BEMEESDIHEIEE
TEEL TWAEEBEO -7 7>~ (BEER) A2 FTY, FHWA > DOT
(U.S. Department of Transportation : KE:E#E) FEL<HHBIMITEELTEY., BRE
BOBRTOELXOUEL T TR, 8REBDIAT7THAVILERBLEEERBICENTH S
CFHIEL TEE LAY, BB, co7/OY s bTlE. BEEKETHS IFC OFRHRIAIL T
Bl BEERDKT. E%R EA. #HIEEEAEL HEREHEBEL. 7X U HAEARD
BELLBDIHARN AV ERFETH I ExBIELTLWETE,

BIM D %(f - JERIKR

7 XA Y HATIE, 2003 F(Z GSA (The General Services Administration : EFRFEF) H
National 3D-4D BIM Program ZE &, k4 REBONFEOEY)TO BIM FEHICEY fﬁﬂ/v’(“%
* L7-'%%, 2007 (2 1% National Institute of Building Sciences (EITZEERIFHIRAT) .
® BIM iZX#T & % National BIM Standard-United States (NBIM-US) %#H1TL TH Y.,
BLURBEDOTAY 27 MIBWT BIM 2 AT 270 0ELEE L >TWET, NBIM-US (£
2012 FET/N—P 3> 20 2015 FFICAN—Y 3> 3ERTLTULHRTE,

2009 F(ZlET7 4 ROV U, TEHRMTEWTAEEETD BIM F B % FEFHET .
2018 (1% LACCD (Los Angeles Community College Districts) AAFZEAEHZR 7AYo b T
D BIM FIAEBTITE LTz, DD BIM BEEOHERIZT R TMEARTH V. BIEHTIC
£BAHIBRTORE OV 12 b Tl BIMARA BB TL LA,

A7 70HTIE, FHWA N"EREEOHERFERE 7A 7Y A 7 ILIChT-5ERER DT
HOTIEILY—ILELTBIMEZEALTWET, —a—F— 7 MNKXBRNVEEL/-F1—H
—Fo 7OV bTlE, EMAEA VR —TF oV DERTIETBIMAFERLE L, 7.

TAFTINBRETIE, TAFTT 408D 1-80 &7 770y bt 2 4,200
74— bhBLEIC 36&vixim}ﬂ“ﬂ‘g®?'§$E7ZL7F$L)?’7@E®TE AT ENEEMTORRETICE W T BIM &

SEARAL T E T8,

180 ADVANCING BIM FOR INFRASTRUCTURE  Federal Highway Administration: https://rosap.ntl.bts.gov/view/dot/56953

181 TPF-5(372)  https://www.bimforbridgesus.com/

182 GSA https://www.gsa.gov/real-estate/design-construction/3d4d-building-information-modeling

183 National-Institute-of-Building-Science, “NATIONAL BIM STANDARD, " 2007.

184 BibLus https://biblus.accasoftware.com/en/bim-adoption-in-usa-the-first-country-to-implement-bim-is-now-lagging-behind/
185 PlanRadar https://www.planradar.com/us/bim-in-the-us/

186 Federal Highway Administration https://www.fhwa.dot.gov/construction/bim/
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Stage 3 Complete June 23, 2021

Permanent WB Grand Central Parkway
: NYSDOT KEW GARDENS PROJECT
(HH 58 © Youtube : https://www.youtube.com/watch?v=pvmGYA-wQj4 % ¥ v 7F +)

3D #HETINDESE - FRIRIR

WET X ) ATl 5o BuildZero.Org A7 X U W&o 3D #HT—K%=H+—7 7 —
2 & LT CityGML e TRBEL TWETY, Flol F—XT7 4 V8 KX Ho 77
Y ZAPDENENDOEHICENTS 3D MHETLEA—T T —RELTREALTLE
T, b, Za2a—33—2HTlE. DoITT (Department of Information Technology &
Telecommunication) 7%, 2014 FOMEEE L, BYOFET — X X—XH5 3D FHET L

EEFELTEY CityGML LOD1 BLULOD2 EZA AL TR TIER L TWLE I,

-l Qe

2 : NYC DolTT CityGML
(H 88 : Cesium : https://demos.cesium.com/NewYork/% ¥ v 7'F )

187 Github https://github.com/opencitymodel/opencitymodel

188 Austintexas.gov https://www.austintexas.gov/department/gis-data

189 Boston planning & development agency http://www.bostonplans.org/3d-data-maps/3d-smart-model/3d-data-download
190 Data SF  https://data.sfgov.org/Housing-and-Buildings/Building-Footprints-File-Geodatabase-Format-/asx6-3trm

191 NYC https://www1.nyc.gov/site/doitt/initiatives/3d-building.page
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BIM 3TN S 3D #BriiE TV DIZE/LEIR

2004 £, NIST (National Institute of Standards and Technology : ESZIE#ERATIIZCAT) A,
TAYDOEEZREEICEWT, BER 70V 27 b TOBREBNIRTDRT-HIZE 168 B N
LOE|MEELAX MDD D2 TNEBZE, ZD3IHD2IFEYOF—F—HAEEBLTVLD EWNS
AERERAENFRL T L7, £7-. CURT (Construction Users Roundtable) Ao 3. B
BEENRHEINAZZILELZTRIC, BIM FROEEN S XY £ L7, GSA (General
Services Administration : M FET) (£ 2003 £(2 3D-4D BIM EtE A &KL, EHO 7O
=7 hTBIM OFABICEY 2RIFEREFZ T, 2007 FEOFRFAEIEEHL . BIM OFFH%
FEODEMHFET DI EERLTVWET,

ML NLTlE, A RaAVT U TEYRMNBEEDERZR7AY 27 T BIM OFERAD
EATWET, FICKBA 7 Z7ICBITEVBEANEATEY, FHWA £8(CL 5% TPF-
5(372)Tld. bSI IZ & BZENRICANTHRELSRINTVEBRAFD IFC R ¥ -~/ A
>z 2 b (IFCBridge) O#&IEATTHNTE Y, 2023 F (213 IFC Brigde IZBIET % IDM - MVD
NEBINDFETT,

WHEETLCEHEBT — X, RRA MR T7 47T T7 4 TRE-FLOMBTERMNEIN
TEFE LD, T—2EAEEEMNTERATH Y, Z Shapefile ¥ DWG 2D 2 XD T —
LA ERT L7, 2015 & BuildZero.Org ARz & 1. CityGML1.0 o= LOD1 o EF
DR TEFINTETLET,

192 NIST “Cost Analysis of. Inadequate Interoperability in the U.S. Capital Facilities Industry ,” 2004.
193 (U Fi— (R & BARICH TS BIM kiR & BE] 2012 &£
194 Connor Christian, TPF-5(372)  “BIM for Bridges and Structures,” 2019.
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BAEGT: FA4Y
CityGML IZEDSW=BMHET LEfm L VR IC X 2 EHIRR

iR © https://www.mdpi.com/2071-1050/12/6/2307/htm & V) F v 7'F v

FH7AOYs b

Herrenberg Project

ALY NLTH TR, TEEBOBENBAL T VR (N=F v L UT YT 4) THm%E
BRTDHZEHARERTERT I XILY A »ORFEICEY HA TWLE T, Herrenberg Project
TlE, #HICBIT AL, YT al—YaraoBoNiHmIcEET 2 T—4v.
MOEDTBERIEED Y — > v LT —R%ZEX 5 2 ENBIBINTULE 9%,

BIM (i - jERIKR

2015 (2 BMVI (Bundesministerium fiir Verkehr und digitale Infrastruktur : EEF35@ A >
7RI Fv—A) F RBA T T Z—mITOBMA— vy 7EFHEKLE LY,
ZOA—Fvy 7 TlE, 2020 FLFESTRTOHLWIEA 7770227 b BIM %28
THEVDEEEBIFTCVWET,

BIM A—F< v 7ARERINFLREL 2015 £, BREROFELRIHBR BN HR
T Planen Bauen 4.0 £ ENZIEZEFD BIMBZE S IL—T %KL, BIMAA KZ4 >V DFE
FERETET-o>TCVWERTY, £/, RA4VICHEITS BIM OERIE#E{LDT-H. VDI (Verein
Deutscher Ingenieure : KA VEiEHS) L DIN (Deutsches Institut fiir Normung : F
A VBB 3. BYETED oFREN B EFOREREICEVLTBIM ZHRNICEAT S

195 Herrenberg Project  https://www.herrenberg.de/MpS?project_id=37

196 Fabian-Dembski, Urban Digital Twins for Smart Cities and Citizens: The Case Study of Herrenberg, Germany, 2020.

197 Federal Ministry of Transport and Digital Infrastructure, Road Map for Digital Design and Construction, 2015.

198NN—=F > T2 IT V7L BERS  https://www.akbw.de/berufspolitik/digitales-planen-und-bauen-bim/planen-bauen-40.html)
199 Planen bauen https://planen-bauen40.de/
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0T 7Aa—F b LI, BEERNZA BIMIZZEICE D < VDI 2552 BIM % 2020 & (238
FELE L, 61 2021 FICIEBIM DIEHR L ~ILICEId 280 £ [RA)Z <9 DINEN 17412-
2R ELTWET,

3D #HETIVDOEE - ERIRR

FAYVIZHEEEARZ <D 3D HHET L ZERH, AL TWET?, fTLiaky b
#otsh 2 B UL TIE, CityGML LOD3 DBEIETILDOEIFA 2020 FIZ{ThNTH Y, FOETIL
NF—7>F—2ELTHREEINTLWE TS,

BRI TIE, RILY N, T3 TF TN, N TN, —Z—X—F 71 ),
WEZAYT 2R T77—L U oM o2 T bl, 72—V 275U NE
T CityGML LOD1, 2 @ 3D #METILZEBL CWE T, LHLNLTIE, T—~>, 77
ATIWNG NS == FI>, Tav~Avy, FLRFr, RKYXLETHREERIC CityGMLE
R D 3DHHET /L LOD1 L2 3D City DB 2% L I (F 2 T — X R— R ICEKH SN, £

—ERDEFHICHB W TIE, KML, Collada, DXF &TH T 7 XK — halREIREE TS
Th\ig—o 206

r’]!ﬂl i uum w—mi Wm_‘%

I/XT/G) 3D %‘Bm{—Tﬂ/ (Hjﬁ https //arcg |s/01WGPW J: U =\:«473°V)

&»Uy$fmﬁﬁw3D%$%?»%Eaﬁﬁwﬁﬁfuvzﬁb:xoTWFL zD
F—REEETANFELTWET, T—2FHL 2 EECT, OB FERAD 3D X v a2 ETFT/LIE

200 VDI-2552  https://www.vdi.de/richtlinien/unsere-richtlinien-highlights/vdi-2552

201 DIN EN 17412-1 https://www.din.de/en/getting-involved/standards-committees/nabau/publications/wdc-beuth:din21:327868247
202 TU Delft 3D Geoinformation https://3d.bk.tudelft.nl/opendata/opencities/

203 Github  https://github.com/savenow/lod3-road-space-models

204 3D City DB https://www.3dcitydb.org/3dcitydb/3dcitydb-in-action/

205 Open Data Initiatives in Germany  https://www.citygmlwiki.org/index.php?title=Open_Data_lInitiatives_in_Germany

206 3D geoinformation https://3d.bk.tudelft.nl/opendata/opencities/
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2020 FIZEH, CityGML FEHDET/LIE LOD2 O T — & T 2014 FICREBFHT L TLE 27,

TIRIY AV ICET 3 BT OBERENMN

R A iZ, 2011 £1Z5r L 7= High-Tech Strategy 2020 Action Plan (/N 7 7 k& 2020 17&)
SHEP®) D 10 BERD—D2E LTA VY E A MY =40 BRAERNKLE LY, ZTOHhDKERD
BEn—D2¢ LT, TYRALYAVERIFTWET, BB, A VXX MU =40 X [ 4 RE
EEar] EVOEBREVWER LS ICAY, U BREE IO b LTBIFoNTL
£,

WN=T> - Ta)T NI MCHBEAA8 3 BADAL L7 TlE, 2020 FI2, &
by FHLMKZORNEZB T, HOREZBIAL 3D HETL%Z VR A CHER
BEICLELTe Ya by PALIKREOR—/—avE2—%—T%H3% HLRS (High-
Performance Computing Center Stuttgart) TAL v RJL 7 HD#EHEEE 3D #HHET /L L.
ZNnI, KRORE, K@, ARE WA R T—22Ehaht s Y, BHmERICH
FMALTWET, FMYTIE ALYRULITTORYEAZT S ZLYAvDR4 0y 7
Ay z7 bEMBEMIT. SR I FOEEY T ARAEDHANZ A4 TH5 IMEP 2030 (ICED
ELTVRNYA VR EBEL TV ZEERRLTWLWETH,

207 Berlin 3D Download Portal  https://www.businesslocationcenter.de/en/economic-atlas/download-portal/

208 Federal Ministry for Economic Affairs and Climate Action https://www.bmwi.de/Redaktion/EN/Artikel/Technology/high-tech-
strategy-for-germany.html#:~:text=The%20new%20High%2Dtech%20Strategy,smart%20mobility%2C%20and%20civil%20security.
209 HBIFEBE  https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/h30/html/nd135210.html

210 IMEP 2030 https://www.herrenberg.de/MpS?project_id=37
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BAEG 8 hE/EE
Av75, BiE, ZRE@ICGERT3-00F—7YBIM+GIS 77y b7+ — L4

Advantage: 4 Advantage:
Rich Semantics @ ,!..I_::
CityGML 3 ;

& CESIUM (30 Ties)

oz .

o/ CESIUM

E5 : https://sbi.international/highlights/ & V) & v 7'F +

FL7O0V4 b
Hong Kong Smart City Blueprint 2.0

FEHETIL, 2017 &2 Hong Kong Smart City Blueprint (LU, Blueprint) #H&XL., A< —
FEEUT 4% 6 DOMEEHOLEEHD, 76 OEYHAEIEBITE L7, 2020 F(Z(X Hong
Kong Smart City Blueprint 2.0 %= %K L. 130 U EDEY A ZBIFTWLF 322, ZDHT,
BIMIZDOWTIE, 2024 £E£TIC3DDEIE 2021 F : V77 ER=ZXDBIMT—X UKRY b
U DREE, 2022 F 1 BIMIZL % 3D vy 7 DfFRL, 2023 4 : BIMAPI DF%) ZiITTHY,
ZDERDT=DITRET LR EED T E T2,

BIM 0 %{i - i&AIKS

20132, HEEABIFDOEESTH S WPCC (Works Policies Coordination Committee) .
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