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Establishment of Data Exchange Framework
for 3D Cadastral Building Model

Hun-Chin Chiang* and Yi-Chieh Feng**

Abstract

Establishment of Digital City has set off a boom in the world. Of which the
construction of 3D building models has attracted great attentions in recent research topics.
Most existing studies have focused on the visualization of 3D buildings. However, 3D
building models shall not be confined to visual appearance only, but should be integrated
with other information to add value for their applications.

This study is built on the basis of large-scale topographic map data with LOD1-LOD2
building models, and the Result Map of Building Survey and other relevant information
from the Land Department that constitute LOD3-4 3D cadastral building models.
According to content and features of the 3D model data, an exchange framework that is
compatible with OGC CityGML standard for 3D cadastral buildings has been designed.
An open-source software platform has been developed to demonstrate the feasibility of

the 3D building data exchange framework.

Keywords: Result map of building survey, 3D Building Model, City Geographic
Markup Language (CityGML), Data Exchange Framework
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B ANEERE ~ S AUERS S - R T A AOE - T = HER T A A TR it
HEMAARECZ T - L 5e AR HEN - AR T AR v S 2y
=HEmiE o [KIE - BT (Cyber City) BBy —-F—MACHR & AR a1 £
Bhiz— (Lietal, 2005) o =HEBEEIR YRR T# TSI S - HAAITHEE
B AEEEHE - BRI BOEEE - DK LR 1 IR 2 i i =4
SR TR R~ B A ATRE J7 2 EF JRER HE RS ( Altmaier and Kolbe, 2003 ; Zhu et al.,
2005) -

ZHES B RS TRSEAE R - IR KA~ R EY) ~ MR B
HER - BUEIEES - AR PR AN - IFRAE R B R s f (EEE g R A -
2000) ° FYIBINHIEAIYIEERS (entity) -+ fE=HEBTRAID » FERERE
BRI - MBI — (Billen and Zlatanova, 2003 ) - B AKHH & AE7EN
B K ITREUIER - (BRI B N AR - BTSN E
REA 3 B S[EEPT A E  —HERAVE R H AR E Y (heterogeneity) »
[FEIRVEU A » REVERHEE - KRB RNEEAGH#JE X (LOD) 3%E » iz
IE R SE A A il L 35 r K%t (Zhu and Zhang, 2005) - [KlE
AR EE AN [l EER Ay B 22 G RE M L = AR - Fenll@ =HMEZE & Nl
FERBIA S5 B PRE -

H i =AE B E AR DI i B ARECEE S (City Geographic Markup Language
fEfECityGML) Ry #EfRAY R » BB TR =HE i Bl R BRI R Y (2 e 7R B A7 Y
e T E R S - LIXML  (eXtensible Markup Language ) FEi% Ry EBERYE R
HRAEAZUE - 738 HOGC (Open Geospatial Consortium ) FTEHEIFYGML  ( Geography
Markup Language) Fr#$R.ZERIHHZRIAL - DICyerCity WYL & HI % - WIE R
CityGMLI I E RESE R =HEIk i AU i L Ry H Y -

AWFERIEZIROGC City GMLAEUE » FI A LU FE 2738 5 fole SR e B T~ i
[ A < RS ) — AR R Ry BERE - T — BTG ER TR K BRI Tm A -
TE R AR IS Y =B R LEE e 2% -
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A K R R H & s R ¢ (1) #5AUE4E (Building Reconstruction )
Bl (2) =AHEBIEEE T - il T EEHRE B =AY BRI - M
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SISk T o AR - n] i R EE A TR o B T B B R T A
TG o BREGTEIE ST I R B RS AR R SR AR R = T - BTEE E
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filEse s ~ eEER - Hrb o RER R R EEN BRI EEEFEGHEEXR
HORANE o BRERME AV TRIE 34T - =HEEY) s At i (4 60 B — J A [ & e A T
HEAYBEA BRI AR EHEEEEER  HRfERZ &R @A (Data Fusion)
S - DEEE BT ERS S e tE ~ filkses - WP E KA EEE S EE R
M R - LA T =B E R R (Rt » 2007) -+ ELeE Ry
B REFP Al T AR EE S - FIEA RS & &R < RIS BT » B =& REE
BHBERAAMGERESTERRI 22 E R - W SR =AY BRSNS » &
FELUZ T LLEE B B AYIRIRER - AR+ RS HERI &R P L B =AY
FRABUER - KEBr L HREE EAEEY SIS ~ SMUSEINEER - 5 I LOO i
ARG < PREE » R B EUKER 73 e DU ST D ) S ME o R e
BERRE < G ERMERIRYTR L » BRBEETIEE R - R ERERIA Y
AL ~ TR ERYEBAENR - DIRERREE & - BREANERERSZR - Kt > K
WFSETE s FE YN B R A 3 - B YA 2 R B R < B R B IEEEH -
H i Rl g E i A R AU B R S - BHRERR R HL 2 fr] R IR & 3y
HFEAY) 2B R A - DI SSRGS i AR SR E I EE -

SHEERE THMRRES THEARFINIRE - HER R Y2 A %L
M EEIEE S A ABTE » L ZEE — {0 R AR E A [ P Sk e R 22
BERME ] AR IL[RIPE R BRE TP AH B AR o HR T S AfERy = Afe e Sl
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BRI A S =+ {5 AT DURKSR T8 R B L TR BE S B Ik - BE AR
( Semantic model ) RISEfERILFTRERFEE ST  (BRHEE » 2010)

YT B AR RO EE 5 R = ME S i B A R B A MR R O =X - ERE TR bty
#H o City GMLEI R LA - BT R ik O N e B R B 3% (Geodata Infra-
structure North Rhine-Westphalia * GDI NRW ) Z3D¥55!/)MH ( Special Interest Group
3D ; SIG 3D) A H2002F %R - HBERIEIATT
1. FEN = HER T RS S VB S (entity ) AR ~ B 145 BLRR R MRy 4L

AR -
2. DIFF & ARSI 5 2K IR = HESR Ay - g PRI E R AL AN R JE
P B AR -

CityGMLZAGML3 Ry Bt = HEG TR AU 17 S A g = » A GMLI{r[
RIS S B R — 8 B A 0EM: ~ ZI0RE ~ RIS KHE—FEE (semantic)
F = HEBRTHEAY - CityGMLEA200848 H IER A OGCH B 1EHE 2 — » HAl
OGCEAMiCityGML 1.0 A -

EYIEALE = HES TR AL LY Z — (Billen and Zlatanova, 2003 ;
Koninger and Bartel, 1998) » CityGMLEH A YA & SRR ZoRHI 204 -
HHEYIRERFAE 78 - RV BA — SR GEE RN RS (aggrega-
tion) - MEYELLE (E1) SHEY LR (Building) ~ 2708 (Building-

Buildinglnstallation

BuildingPart

BuildingPart

- Buildin —
Building (WallSurface)

Bl ZMEREZEMIN TR EEMETEE
ZRIFJE © Kolbe, T.H. et al., 2007
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Part) ~ Z@Y)KM (BuildingSurface) ~ Z¥/4<E (Buildinglnstallation) ~ BHKEL
fii (Opening) ~ ZVIANELZE R B AFEFTHEEL

CityGMLEH 5 = HEEPIRR AR ETLOD 1 ~LOD4 it AiEUE X (Level Of De-
tial, LOD) » —BREYIEIIEA [FIREEUE KN i ay &R A B & AURE
AMkE2 (Groger et al., 2008) ° LOD1 ([E2a) EfEEEAFEAMA! (Block Model )
AEFEBEY B REREEBEAR - LOD2 ([E2b) & EAHEH K ETER
FEREREAY (Structure model) ; LOD3 ([E2c) JufffiigasEtisl (architectural
model) » B LLOD2FE EflifrusCi MR LU B TH ~ #5H ~ BaFEEE LU
RIS AT BRES = o HiiE 5 LOD4 ([E2d) RIlEs IR AEEEREAY (interior architectural
model) * DILOD3EWIERI A ZE AfSHE - A1 ~ AT ~ REEERNYIE -

{a) LODI blding {b) LOD2 building

{¢) LOD3 building (d) LOD4 building

2 HfTh R E R ZEAHEZLODI-LOD4E 44 Al
BRI ¢ Groger et al., 2008

WIS R SR O R SRS - CityGMLIE F—MBEE S (Uni-
fied Modeling Language, UML) HYE#RERE ] S P)HRTHIEE S fl i Bt P 2 Bl
& » 4083 (Groger et al., 2008) o

" _AbstractBuilding | W AIRY B EEAVRER] (class) @ B EEER site
HRHER » _AbstractBuildingth 2 ARAHA_CityObjectty KB » #a&L @M » Ktk
REFTIE RS 2 ExternalReferenceHH - Y LH#e (Building) KA/ (Building-
Part) Fy_AbstractBuildingfyFH7E » 87K _AbstractBuildingJ/@ M (ZNZIRE
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3 CityGML Building Model /& ] #7-%&UML
BEHRIZKJR © Groger et al., 2008

MBSO  RTEAEN RIS ) - TARMIRT YA L ST RE R LR -
_AbstractBuilding F] FH#EY) 533 (BuildingPart) B &ML - #ilik (Address)) AJ3EH
(EEY e/ et/

&4 ks CityGMLEHHLOD3 j LOD4ZEY R i o UMLIE (Kolbe, 2007 )
LOD 3R RIRG INET 2 Brfikast it » AN AL ~ 895 » J&H_BoundarySurfacefJ#H
W*ﬁﬂﬂ (Component class ) ° ZEYJYMEEEE (interior Building Characteristic ) » 41

- fEE ~ AT - R _AbstractBuildingfH AR - LOD4RIHE A = A 22
F'EFJ ’ iﬁ&LODﬁbDL%WﬁBﬁ% o Surface(%Z[H) A LAHCeiling (K{EM) ~ Room-
Wall (ZEAfE&HE ) KFloor (ABMutk) =(EXERIFTFIRM K - RoomAH IR Ky
GroupOfRoom#HR! » HEHYINEEEE (interior BuildingCharacteristic ) L)
&SR (interior BuildingFurniture ) ° Z¥)AEFEEE (interior BuildingCharacteris-
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LoD1 LoD2 [E6D3 |LoD4

Building Model in LoD3 & LoD4

exterior

loD3GecometryProp.
_Abstract
Building
loD4Geometry
— Property
=L interior
Furniture loD4GeometryProperty
GroupOf | |
Rooms IoD3Geo-
metryProp.
——q _BoundarySurface
loD4Geo-
9 metryProperty
| | 1 | | || || 1 | §
Ceiling | Room | Floor | |Roof| IWaII“Ground Closure
Wall Surface

B4 LOD3ALOD4ZE MR UMLIE
ZERIFKJE : Kolbe, T.H. et al., 2007

tic) EREENEATIBERIIM: - EYNENERE (interior BuildingFurniture ) By
BEENES IR EIIYIMA: 205 - #aF o SolidGeometry#&T-_BoundarySurface 2l JzRoom
RERZ=R 2% EFE » SurfaceGeometryHI[’E #_BoundarySurface [ALOD3EILOD4HF 1Y
FefrT i -

ERIEb 24N » 19945FBuildingSmartfa2Aa#E FEIFC (Industry Foundation Classes) »
BHIE — B HE AR B PR SR AT (Building Information Modeling s BIM ) Yy
& » buildingSMARTE —{HEFEMERYIREFIHR - EENEIEEE B LamEE
SERRIRARNE 2 oy SR AR < 1994 8 H - 1252 EEMk g Sl SRl A 2 4t
VL —EREHE - 1995410 H 1IEZ K 7IAI (International Alliance for Interoperability ) #H
i o R E AR HEE B R HATE R R EEEA 1308 - 22E& 8
o TAIELfA20064F-CtfE FsbuildingSMART ° IFCE—FH/ABHIYE AT HEHE - HI
e B A 22 AR e I G AR RE S S E—EBIMR - BRAEam B PG ke
RES L R A, -

ISOFFREASHHNIFC 12#E (ISO/PAS 16739 » A HIARIERIRNA ) » BBAEC/
FM SR —AEHE o fEREFIRAEC/FM 28R ERHERIAZ®E - [FC
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RS Y 2 B HE AR B 0R - R — (B & P ER @ ) (Conceptual Layers)
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(Interoperability Layer) DU H/MEMJE (Domain Layer) - fHEfE R ARET [FIA
SECN YA - At g SRS R AN S B N R - PR AR
SE 0 ANESHR (BEE » 2007) -
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