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A Basic Study of iBUM Development based on
BIM/GIS Standard Information for Construction of Spatial Database
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Abstract Recently, BIM(Building Information Modeling) has been applied to the infrastructure such as road and
bridge, and information about the outside environment of buildings is needed for maintaining and managing the large
urban facilities. In addition, the convergence between spatial information and Big-data has a large potentiality, in
respect that considerable profits and developments in other application problems such as various simulations and urban
plans, national land security, may be brought about on the basis of the interoperability of information between BIM and
GIS. Therefore, this study attempted to suggest the development direction of a model integrating building for spatial
information analysis and city on the subject by comparing and analyzing difference between information system and
shape expression of IFC, CityGML and LandXML to efficiently link information between IFC as a standard model of
BIM and CityGML as a standard model in the GIS sector and to prepare a basic fusion strategy and a method of
utilization between BIM and GIS. The result of the study are as follow. Firstly, contents and structure of IFC, CityGML
and LandXML are compared and analyzed. Secondly, the development direction of iBUM(Integrated Building and
Urban Model) suggested, which is based on convergence technology for analysis of space information. Finally, a
strategy and method of the BIM and GIS are proposed in the iBUM environment.

Keywords : Integrated Building & Urban Model, Spatial DB, Spatial Information Utilization, BIM/GIS-Convergence,

Interoperability
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2) IFG: Industry Foundation Classes for GIS(IFC+GIS).
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Figure 1. The flow of research & method
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Table 1. Spatial Information Systems business objectives

Objectives Contents

Industry Support Spatial Information System

i ; itable f
Spatial Information suitable for

industry characteristics

Implementation of Spatial
Information for everyone’s
convenient

Spatial Information
on Convenient living

. . Implementation of Spatial
Spatial Information in L.
Information in order to

reparation for a disaster .
prep prepare for a disaster

Future oriented Spatial
Information

Construction of Spatial
Information System

Spatial Information for
New Growth Engines
(435

Development of future
market leading Spatial
Information
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Table 2. Analysis of previous BIM/GIS research

Limit of th
Year Title Author Contents of the study imit ol the
study
Discussing the challenges related to the definition
. . of a web service for serving building information,
Using open web services . .
for urban data manacement by leveraging existing standards such as the
u : .
. 8 . Industry Foundation Classes (IFC) and the Web| Shortage of
A testbed resulting from an| A. Lapierre, . . . .
2008 o . Feature Service (WFS) and describing a testbed |consideration for
OGC initiative for offering P.Cote . . .
experiment where a CAD/GIS/BIM client editor | the data loss
standard CAD/GIS/BIM . . . . .
services will combine the information obtained from
multiple OGC web services for responding to a
disaster scenario.
The proposed approach is believed to need future
2010 Integrating BIM and GIS Mohamed |research beyond the building models alone and on
for 3D city modelling El-Mekawy an implementation process for testing and

verification.

2011

Developing a Module to
Store 3DF-GML Instance
Documents in a Database

Kang Jae Lee,
Gun Up Jang,
Ji Yeong Lee

The GML instance documents generally require
large volumes to represent huge amounts of
geographict objects. store such GML instance
documents in relational database for efficient

management and use.

2012

A Study on Standardization
for Civil-BIM Construction
of Harbor Structure based
on Geo-Spatial Information
Technique

Byung Keun
Min, Dong
Hyun Park,

Yong Gu Jang,

In Joon Kang

Existing BIM comparison with harbors in the field
based on GIS civil engineering-BIM
standardization and direction of application could
be presented.

Using only the
outermost
surface
information

2012

The External BIM
Reference Model
Suggestion for
Interoperability Between
BIM and GIS

Tae Wook
Kang, Chang
Hee Hong,
Jung Rae
Hwang, Hyun
Sang Choi

The purpose of the present study is to suggest the

extern BIM reference model for interoperability

between BIM and GIS. After we surveyed the
research progress and usecases related to the
interoperability to do this, we analyzed the
architecture of the neutral model such as IFC,

CityGML to identify the differences between these

and expand CityGML model.

Provided a map
and rules.
However, there
is a problem

2012

A Study on The Correlation
Analysis Between IFC and
CityGML for Efficient
Utilization of Construction
Data and GIS Data

Jung Rae
Hwang, Tae
Wook Kang,
Chang Hee

Hong

In order to obtain the correlation between BIM
and GIS, in this research, we analyzed the
characteristics between IFC and CityGML objects
of each LOD, And, In this research, based on
these correlation analysis results, we proposed the
efficient interrelation plan between IFC and
CityGML.

Failed to
consider various
mapping
methods

2012

A Study on the Platform
Design for Efficient
Interoperability of BIM and
GIS

Jung Rae
Hwang, Hye
Young Kang,
Chang Hee

Hong

In this research, we propose the platform to secure
efficient interoperability between BIM and GIS
and define the component technologies and
functions of the platform proposed in this research
by analyzing the existing commercial softwares.

Only suggested
the design stage
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Table 2. Continued
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Year Title Author

Limit of the

Contents of the study study

Integrating BIM and GIS to
improve the visual

Javier Irizarry,
Ebrahim
P.Karan,

Farzad Jalaei

2013 o .
monitoring of construction

supply

This paper represents the integrated GIS-BIM
model manifesting the flow of materials,
availability of resources, and “map” of the
respective supply chains visually. A case example
is presented to demonstrate the applicability of the

developed system.

A Study on the Lightweight
BIM Shape Format(LBSF)
Structure Development to

The lightweight BIM shape format is designed
with the considerations and the prototype for the

Using only the

Represent the Large Tae Wook |pilot test is implemented. In the pilot test phase, outermost
. ul
2013 | Volume BIM Geometry | Kang, Chang |after developing the IFC file and LBSF file about surface
Objects based on GIS as | Hee Hong |[the model data of the three areas, the performance| . .
information

the Viewpoint of the
Building Facility

Management

with the data volume, the screen loading time etc

was compared.

S Aljbstarat shalom Al A
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2.3.1 A&A =} IFC, IFC-XML

BIMo|2t BH(2D) 02 oA d ASUAE YA
HED)OE TAFE FA A FYEE 44
W gEe] St 34 5o 2 RS A BAR
shegsh 71olth. ol AACIA sk f ATk o
ol A%e] BE YRS DR shi Bkl gl
T 5 gt MEE AW A% Bolch BIME

FHasH ARl 0§ Aot T 4 9o
u ol AAA W ohet BE AY BALENA
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mj Rl Ao SgEa gk
Huol &g 2AE 23] A
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1FC Wall ‘

IFC Root

IFC ObjectDefinition }—»

IFC Product

Information necessary to identify objects ‘

Defined as a wall component |

> Define the position and shape of thewall |

H
Figure 2. IFC Object structure

IFC Element Relationships with other objects ‘

ASFAHEE AR ZHUT IFC JREo] i
PSS
IFCE ZA|buildingSMARTO S 4] 0.2 7itE] o]
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HoNF7] B AL HE W AN B AZE ]
£ YRS T4 U WP 3 TEF A oln
Seieh 34 £ FCE AFARE Aueow
Ags] o] B2 AT ol2 WHES Foto]
A% ue] Hito] sHssict. @A) thFEe BIM A
AYES BEYE SRS FC Pu 29 7]
dlolg RO AT 5 QU /15 AU
IFC 22 A%o] AMutel s WasHs choret o
olEE EHW 4 YRS AHUOn], A% Ao
%7) ok WAYSHE dlolEE EAY 4 9k IFCe
23 BRE A4 B £nEgoiSe] g7t A
%2 AuuY HEEFHS Frjstett Oz,

2 wejste] Aol WHE T glom,

6) http://www.buildingsmart.org.
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olefgt IFCS| EAGA)
f1et =4 Markup
IFC-XMLo]|t}.
XML(eXtensible Markup Language)< HTML(Hyper
Text Markup Language)¥} 72 ul3¢] ¢lojZ HTML
1} SGML(Standard Generalized Markup Language)?)
o A3 mEE AE EE3} &Yo] o]Fold o]
2 1A BN EAY Yol THE HIE AHE-
A7 A B & = flew, I HIE oE s
o] AFGSIEE T 4 Qlth XML E2HH0 8 thE
AoAE 7l&sh] fgt Ao, &

o]7] wjZolt}. IFCO] FHAZA A= A A4
F%2=2 Kemel 3]7]*X]Z Extension 37| |7} A4 2] <
2 apa wol Bgel Ao AEH 72S AT
S5 IFC 23] 1k PAE £A2 e ool
Q1A ¢kl IfcObjectDefinition®] IfcRel* = A]Z}E]=
=22 wA|(Relationship) S 2|3ttt ofd o=
S 7Ho] FAT BAA Y} 7Rl vhde], &
Walrh 2o BAS AR WAl whet AR o
2 HAY IFCupo] BPEug = Tho| 53+
SAL A S ol

IFCO] AIZ2] AA| LzoflA A afFol o] &&=
AAEe el 2 A9 AR B2S s
A #HsH= AEE = ot 22 AST
A= o] Qlt}. IfcRoot—IfcObjectDefinition—
IfcProduct—IfcElement—Ifc BuildingElement—IfcWall
ol 3t AT 7 HAES WA tiet FEE
et 247] the %43t e AA|ske] Aua)
= Hosh glek. MeRooti= A AL} 7]ek 27
Ago] Waw Aws 23 ok e 29
IfcObjectDefinition2 T2 LA QA0 YFHE O Z A
WAE AofE B ohzt o F TASH: B9l aas
2 e =g el IfcProduct= ¥ £1x]9} 1
FHe| & A3t} IfcBuildingElement= 2 A&
ol BAAS HolEr) 1 o2 of MAS Beiri
SeffEu ohE WA, AL o] WA o o elE=
ke A ol Yok

E3, IFCE= A Sl SAF2E 7HAA Slok
242 IfcPropertySetol| A & 5l=d| IfcProperty-

7) SGML xshd HAHEAS W] 98 FAEE
Tk,

8) BIM HANDBOOK, ©|7%, B@%, A%, 44, o]
3, QEsh ABEEHAL .99, 20099 8-S £ 1o
S AR

32

Resource W|7]Z]o] A 2]% IfcProperty S| A5 712
t}. IfcProperty= A4, Aot 22 T4 grolut 34
I 22 HolE %k, BAE FHY g W oleh A2 &4
ol EgHor AeH @i 22 A4S oE
AUt AL} 22 AFeAEL ofF Y HER
IfcPropertySet2 712 4= 10w, o] A= IfcObject-
Definitiono] A Th-S IfcTypeObjectol| A #Ha] 3t
th IFCO] Ul &2 B-Rep &£2|&E Y LR E &
Ag 28U Sl A ARG FEPE
2 Ui, o) gEE B4e PEeHs Vertex,
Edge, Loop, Face® T4/5|0], 342 T4
sotos HAT 4 Qi ufHse
& Choper $70) FAol ZHow XA 4 gtk
ol TEE o3, HY QA% FUOR o] =

= olo] u}

o

2~ 0o

oo

PR o e Jeu
e 3ol U Wt Holzk WA S ek IFC
wEle @A) IFC4 WA s 90, BIM 43
Eglo] 2t U £32] 3D S FC2 Astol
getties A SIS WAL Lok 2%
of AZEAe], YR SO 957 P Heky)

2.3.2 CityGMLZ} LandXML

CityGML-Z OGCol| A A|¢ts}h= GIS<2oFo] 713
EFEOR AT AZEYojoA de] AHREHI Q)
o, 71| 3D AR A7 9 weks 917k XML
7]dke] 3zl © 2 GML(Geographic Markup Language)
3.19] &8 Av|ato]t}t. CityGML-L 32+9] thekst
EHQl F 32k A 2de aipHo s #Fs)
QA7 EZolth o= ZA] W A o] Rk melofA

LOD O

LOD 1

Building

Building Inferior

Figure 3. CityGML LOD(Karlsruhe Institute of Tech-
nology(KIT), courtesy of Franz-Josef Kaiser)

9) BIM¥} GISTF HHEAFEL-8-2 913t 9% BIM = 2dll A
ok e, S8, 2, A, =S EeeA|
20(5), pp.93~94, 2012. 9] -8 & Aol A A%
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attributes

BIM/GIS #&

BE 7 AFE=AGERAGBUM)Y ol et

MENE

attributes

length

processing

Civil engineering object

Profile '—

= Parameter set

Figure 4. LandXML Information Structure

A} He AR ezl et ARt AH e
BAZ 3390 715 3349 S14, 9Ju)(Semantics) 2
S (Appearance) 59 SIS Holgith. ol &
HEL EARY, EARE, AT, 291 24
G 2o of2l Beuoll S 24958
ST 4 9 DM EARAS A Btk
CltyGMLoﬂl\i‘— TAE JAEHE QASS 95 48
Mol 2B 12,500749) AR EREE 0 4

A BFHE AASHL 9low, 5712 LOD(Level of
Detail) & 7HA| =5 AAH o A& E AZEQoL}

ApgAye] Raol ekl Hekwo] uel AlgHr.

LOD: LODO~LOD3 2 ®& =0 LOD0S A%E
o] vjAE EFSL LODIE H5E2] Aokt o7y
gE ®d3ch LOD2E 73R E 235y, LOD3-&
AZE 2o FHES THIAT CiyGMLE] L&
= AFo]2(Surface) 2 32+ FAE FHGHAL, B4
I} HA|(Relationship) 7} @] F-(Exterior) A]#| o] 29} U
3(Interior) Ajjo] A5 0] Hgon A2 HES Hol
Slol, B4 Pt Aol a5e) Hgon R,
oldl 724 59L& LODE 47 Aele 4 Atk
CityGML®] 75|22 CityModelo] 7|2 229l
CityObject@} 1:n A7} 1.2, CityObjecto]| A] Site,
LandUse, TransportationObject 5-©] AA|3}= 11, Site
ol 4] AbstractBuilding®| T E . CityGMLS] HA;
2 =g, A, A 4 A4 7o oA dAR 49
e & 9l CityGMLO| 422 CityObjecte} gt
Az AAEo] glos, WA melskn Lol

LandXMLE B2 olz|u]o]2) Hofo 4] Shgu=

33

9/ olEgom ek DTM, A, Fet 2
AE AAYolgo] 7Hsdh R AT R udo]
. LandXML-& US DOT EAS-E$} Autodesko] ]3]
NI o Autodesk®] Civil3D AL E oo A
E95= 2oz de] dA QI OGColA GML
A A¢l LandGMLE E£3817| & 3192 ™, Forum<)
UC-Wini} Z-2 Algdo|d ZR MM E ARG-HT

E3h LandXML.orglOof| 4] 2 zuio] g U &
ZEQ[o]8] AHg A ¥E 918l Open APIE A|85t=
SDK(Software Development Kit)E Z|€glc} LandXML
of Thorel Al B4 4 ol A 2 ol s chrat
fFr2ARIAE AT = U v SRt =AY 5
F& Z¢sta 7] fiZolth LandXMLO| A EA|A|
9] JLA4L8 M (Alignment), ZTh(Profile), S THCrossSect)
o ol FAE] Stk B8 Ax o]z Hop

qNE EF(HEAE)] B2 RES X0z,

AFS HPshr] 97t 7l A A%, T, IS
a8 BRFE AMESth ESh A FEA| g 22
o2 Jiere] 79 w(H:Surface)S 7|WHO 2 ZFal
ol ASdAE et IRR BEx Ay
g B 2 weyl g AHAERN PH
7F Hol= o] ofdet AY, T, Fedt g2 Xéi
2 Fdshe Ao] §olshH oo LandXMLO| %

o] Ze FHEE sl ¢tk LandXMLO] AR %
S3hs F2AlelL ol wet o]FA oF £4, &
7k F27F HgE o glem 919 9 #ho] Alignment

10) http://www.landxml.org



=]

= 2
A9, #54

n

Table 3. Features of application-specific standard format'?

Division IFC

CityGML

LandXML

It is architecture component
object oriented and has specific
structure of the degree to
which comparably precise
supply calculation is possible
and is divided into the shape
information and attribute

Object structure

information.

It is the structure of which the
large scale 3D object
visualization which considers
the process performance based
on the city object is possible
and of which the object
expansion is easy and has
shape information and space
information.

It is a vertical structure for the
engineering quantity
calculation composed in liner,
vertical and horizontal
direction and is favorable for
the points, distance, additional
distance, ground level, ground,
cutting of the ground and
grades.

The concept of LOD which
defines the modeling level in
the BIM exists but the LOD is

not supported in the IFC.

LOD

Stores and displays the shape
according to the LOD level
considering the process
performance depending on the

The LOD which considers the
level of modeling, location of
the observation point and
process performance does not

IfeWallStandardCase

Phase expression
IfeWindow

IfeSlab

IFC

IfcBeam

GroundSurface

phase abstraction. exist.
Solid/3D Surface/3D TIN(linear)/3D
Window IntBuildinglnstallation

InteriorWallSurface

WallSurface

™ FloorSurface

CityGML

Transform the Site information

. . and geographical shape and

Supporting object
store them. Supports most of

the architecture elements.

Transform the Site information
and geographical shape and

store them. Supports most of
the architecture elements.

Supports the topography,
topographical change, roads
and city based facilities, but

does not support the
architecture components.
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Table 4. The shape of the iBUM object & Property Information

Category

Object shape Property Information

Topographical
information

- Coordinates
- Address
- Land boundary
- Area

- Land use
- Land cover
- Urban infra

Architectural
information

- Use
- Height
- Material
ex) RC structure
- Permit, completed information
- Uniqueness

Interior space
information

- Vertical coordinate(stories)
- Volume
- Spatial relationship
- Responding to change in space

External space
information

- Position relation information
(geography, road, zone)
- Volume per area
- Spatial relationship

X ‘ = - Responding to change in space
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Table 6. Integrated Management System view(example)
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