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ABSTRACT: An IFC file is dependent on the IFC schema. Because of this relationship, most IFC-using software reads and interprets the IFC
File by employing an early binding method, which uses a standard IFC schema. In the case of most open sources, early binding methods
using standard IFC schema have a problem that they cannot express extra information of IFC File out of extended IFC schema. Also, in
the case of previous studies, they suggested schema extension, such as adding attribute information to the schema, rather than the
interpretation of IFC File. This study research on method of extracting shape and attribute information was conducted by analyzing the
IFC File produced through the Port schema, which is an extended IFC schema. Three objects were created using the reference relationship
between the Port schema definition and the IFC entity, and, at the end, the three objects were combined into one object. It has been
confirmed that the shape and property data were express properly while delivering the combined object to the viewer. The process is
possible because of the method of matching IFC schema and IFC File, which is dependent on IFC schema but not early binding method.
However, this method has some drawbacks, such that contemporaneously generated many objects consume many memory spaces. Future
research to investigate that issue further is needed.
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Table 1. Research on IFC schema extention

Researcher Contents
Cho & Joo Using the standard model converted through the new schema,
(2014) It has established a delivery and verification system that fits the
ordering system and showed various possibilities for use.
Kimetal. |The IFC data schema was extended to enable the representation
(2014) of earthwork objects.
Based on the facility classification of the river WBS, components
Won et al. . . .
(2019) that can be used in common were derived, and an attribute set

that complements the components was developed.

By developing the Extension IFC Viewer, which allows the BIM
Hanetal. model to utilize design information at the construction site, a

(2016) methodology to utilize the extended schema-based library was
presented.

Based on the IFC schema-based process information package
configuration, the work and schedule using the process control

Song etal, information items are expressed. In addition, by defining
(2013a) . - . :
information items, the standard construction period can be
expressed.
The river sector schema extension plan was presented by
Won et al. L . . .
(2018) classifying the river facility components according to the IFC

class.

Songetal. |The schema of the BIM model is analyzed to derive process
(2013b) information and to present a way to effectively utilize it.
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Table 2. Research on IFC file analysis and shape expression

Researcher Contents
Park Shape information was created in IFC File using open source and
(2012) analyzed with spatial network analysis tool.
Ryuetal.  |Anewvisualization method was proposed by extracting the shape
(2015) information of the IFC file.
It shows how to visualize and extract shape information from IFC
Gohetal. L S
(2009] File using a program. However, since it is a method through early
binding, the dependencies and limitations were mentioned.
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2. IFC A7|0tet IFC FileOf| CHet &

2.1 IFC A7|0f2] Entity 2|

IFC File2 ¢ 7HOIMEE A= 4=HH0F JHO| IFC Entity
2 =0 ACk EntityS2 A7|0k2] Entity F2[0il 2faH A
2 X AR F-E[0f UL Figure 2= A7(0tof| FolE
IfcSite2] Entity =2|0|Ct. IfcSite= ReflLatitude, RefLongitude,
RefElevation, LandTitleNumber, SiteAddresE &8 =2 2t
I e, 0|2 27| IficCompoundPlaneAngleMeasure,
IfcCompoundPlaneAngleMeasure, lfcLengthMeasure,

lfcLabel, lficPostalAddressol| CHESEIC},

ENTITY IfcSite
SUBTYPE OF(IfcSpatialStructureElement);

ReflLatitude : OPTIONAL lfcCompoundPlaneAngleMeasure;
RefLongitude : OPTIONAL IfcCompoundPlaneAngleMeasure;
RefElevation : OPTIONAL IfcLengthMeasure;
LandTitleNumber: OPTIONAL IfcLabel;
SiteAddress : OPTIONAL IfcPostalAddress;

EMD_ENTITY;

Figure 2. IfcSite entity definition
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Figure 3. Inheritance diagram of ifcSite entity
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221 Entity 0§E! 2=

2,280 HESH Bt 20| Entity 0 2= IFCOl X
ZE HEol A7|ote| HelE FIKICE 0l flsH IFC Entity
£ NS ZWAE PHED IFCE TEXT Hl0|H AEECE 2t
QlEZ o] S motct ZA|SHGIC). 01% DHE EE0f| ek 5
2t IFC EntityQ] MEZE Parameters0il XZ5ta, A7|0F| Entity
HO|E ParameterNames2t XMZSICt O] EntityE &Xshk= 2
HME1t 0] Entity7t EEXsh= ZHX|SS ReferencingNumbers2t

ReferencedNumbers0il X&SIT}, Figure 5= IFC Entity ZHXIE

=

>

70 Journal of KIBIM Vol.11, No.3 (2021)

OI'

-+

Aot = HLES HOIEL) IFCRF A7|0FE 0|&35t0 ¢t
Ol IFC Entity ZHx|l= Key Zt2 2= IFC A9 Entity HS 7}
0711, Value 2t 2= IFC Entity ZHX|7} E0{7l= Map At=
X

2 o220 M=

un - mn

IFC File IFC enti‘ty ob_ject

entityNumber,
ifcName,
ParameterNames|],
Parameters|],
ReferencingNumbers][],
ReferencedNumbers[]

IFC Schema

Figure 5, IFC entity object construction

o HolA Fest Entity 0hE 2E0]

olslf BHS0{Z! A9 EE EAE 0|85HK IFCO 712 F 7te
BAZE HOIBICL IFCProjectRE] AlAlSH=E E2| X HAIE B
g Relation ZHME Figure 62 20| Holsict siE =
Entity H15 2|#! O|™ Entity H5, CFS Entity HE 2 &8 X
E S HHHsE M =L Figure 62 Relation Z4XMIE 1
5t = HeE2 HoECH
IFC entity object
Relation object
entityNumber,
ifcName, level,
ParameterNames]], entityNumer,
Parameters[], beforeNumber,
ReferencingNumbers[], afterNumbers
ReferencedNumbers[]
Figure 6. Relation object construction
Entity 01E! Z=0t 2HA| 27| "ol RE2 Sl TS0 24|
2 0|25l &4 FE F£ 28 Y FE FE2 IS U=
Ch 0|5 Sall IFCOIM x2el &£ YHet o HHE F=
5t0{ lot= HEZ 7t8g 4 U7l ok

£ HE 5 ZE2 Entity 013 250+ 24 274 o =2
S0lM ZHS0T RigTAES XS IFC 7128 &9 &
2 HEE MYsts A=RTRE YISl Figure 72 £ FE
o Hy HAE LIEH JFolct 22 AFQf 0|5 &
d propertySet2 HZ5t0{ A HE 2} propertySet 2tofl U=
property 52 F7I510] &4 YE AHE UEC. K YE F



TR
t
F
rlo
°
o
ro
b
X
kol
HT
=2
N
o
z
U
=2
Rl
0
9,
_>,i
Hu
—LI
A

0=
0x
rot
o
=)
Hon
oz
ox O
L)
_l\l
un
rlo
1IN
o
H
T
2
x
o
Rl
Ral
o

IFC entity object

Property information object

entityNumber,
ifcName,
ParameterNames[],
Parameters][],
PropertySets][],
Properties[]

Relation object

Figure 7. Property information object construction

ObjectPlacement St
0|% 07| YM=l= 2t PSS 20t Map EHS| X2

MASIL olmfe| Key 242 TEREQ| HAH|HS, Values ZHE &
Solct, iy 4 He 2 Xt2RxE= 01F ZAE ZE0M &

XZIC.

225 &Y HH ztg7| Het

TXRE2 FZX 5t lficAxis2Placement3DE 0|25t0] X[t
HI5F2 XSICt IfcAxis2Placement3D Entity &4 MHE S&ff 3
At oA 2EE0| B 2 IR ME YEHE AS o+ QUL

Axis : Z
default(0.0.,1.)
RefDirection Self IfcPlacement
Location
Axis : X

T Axis t Y

default(1.0.0.) default(0.1.0)

Figure 8. Axis2placement3D concept

Table 3. licAxis2Placement3D property information

Attribute Description

The geometric position of a reference point, such as the center of

Location . .
a circle, of the item to be located.

Axis The exact direction of the local Z Axis.

RefDirection | The direction used to determine the direction of the local X Axis.

Table 32 IfcAxis2Placement3D 2| &AM st AHO|
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EJBH2 HIAlBiC

Y, =X, %7, —X.xZ,
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Table 4. Ifccartesiantransformationoperator3D property Information

Attribute Description
Axis1 The direction used to determine the derived X axis direction.
Axis2 The direction used to determine the derived Y axis direction.

The required translation, specified as a cartesian point. The
LocalOrigin  |actual translation included in the transformation is from the
geometric origin to the local origin.

Scale The scaling value specified for the transformation.

Axis3 The exact direction of the derived Z axis direction.
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Combination object
level,
entityNumer,
beforeNumber,
afterNumbers[],
rotation,
transform,
PropertySets[],
Properties[],
points][]

IFC entity object

Relation object

Property information object

Shape information

Figure 9. Combination object construction
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— Eclipse v2020—03 (4.15.0)
—Java 1.8

— Apache Tomcat v8.5
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