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BIM data mapping based on M-BDL for BIM-BEMS connection
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Abstract This study proposes MF (Model Filter)-based M-BDL (MF-based BIM Data Linkage), which is a model
filter-based data mapping method for BIM (Building Information Modeling)-BEMS linkage. Recently, BEMS
(Building Energy Management System) is actively utilizing 3D spatial information. This allows the user to intuitively
manage the facility energy linked to spatial information. To use BIM data in energy management systems, it is
essential to link BEMS with BIM data only in terms of the user requirements. On the other hand, if the BIM is a
rich dataset and is linked as it is, the user will need to manage the unnecessary information. By mapping only the
data required for BEMS in heavy BIM data through M-BDL, the BIM data can be lightened and the amount of data
required for maintenance can be reduced. This technology proposes a mapping method that can link the BIM data
with the filtered BIM data.

Keywords : BIM, BEMS, Linkage, Mapping, MF, M-BDL

1. A& AR e His Babel A WS v S8

3] A3 9t H<L, BIM7|«9] WeE, 8420 BIM

A AA A A g 5 e °ﬂL17<1 SEFE 71 oldA] #E7t sFed Mok 35, AEEelA @
40%0l Geth A& THed Aw BES A, JdA dloy ® oz}, BAS(Building Automation System)

This research was supported by a grant(18AUDP-B099686-04) from Architecture & Urban Development Research Program funded
by Ministry of Land, Infrastructure and Transport of Korean government.

"Corresponding Author : Tae-Wook Kang(Korea Institute of Civil Engineering and Building Technology)

Tel:+82-10-3008-5143  email: laputa99999@gmail.com

Received July 13, 2018 Revised (Ist August 20, 2018, 2nd August 23, 2018, 3rd September 3, 2018)
Accepted September 7, 2018 Published September 30, 2018

348



BIM-BEMS QA& 1§ M—BDL 7|9t BIM dle]g 73

tlolE], @74 IoT(Internet of Things)AA 5 dlo]H
D AAE g AlzgolA AdHE thdd v dolE
(Big data) & FHoz &83 5= A HUrh
3 BEMS« S RE A5 &8sta ok 31t
AE7F X3 BIMS & Z-&9thd, AeAs 31H
B} Al A9A AE oA &7} 7hsatet shARk
Rich dataset$! BIM(Building Information Modeling)<
agE AREEE wl, AR Eded EAAA] #
gafjof k= FEs 7 Atk oF EAIE ] ¢
3, AHEAF #HelA dad BIMUo|E vt BEMSZ
g Far) gk
o] A= BEMS &7t AES 3 BIM-BEMS
Al EAREEE 418k, M-BDL Al2H 725
gl MFE 7]¥ko & I 23 BIM dlo]eut JE g
tlo]e ¢} BEMS dlo]EfHo]
= Attt A5 H9E BIM 34 AR

M2

0!

>~

EL
A

re
M X 9 me X
o,
o
o
)
2

2

1. MF 7|9k dlofe] 933 A% A2y 2 9 =2
Al

2. #3% BIM-BEMS 7t} dAS $13 dlolg] 1%

o] ATE E3)|, BIM-BEMS 7] 7|&S B3 &3}
Ael A% F3E 71k olvA] ] AlaElE Adst st
gk},

2.1 A5

B o=fo] Ay dhge gga Zu

A Aok 7)Eol 3t e V& TS ZARIL
0]% HE7} AHE-S E3] BIM-BEMS 7] A] Lz}
g =t =233 ugAee alge

EE F8) 0] 98] xx
EebS AR, A9t 7)o D Ebo] the o]
@} # QAvel BEL Fig 19} 2t

i)
x

o 2
|
Bl
re
r2
U
Lo

Research trend survey ] BIM-BEMS linkage schema

I Schema structure
M-BDL system architecture design
and process design
Schema element
definition
Design consideration I
| M._BDL system. | | Case study |
architecture design
Process design [ Conclusion ]

r |

Fig. 1. Research Flow

2.2 A7 5F 24
BIM-BEMS Hlo|H A9} #ald A7 532 o
¥} 2
BIM oA AlEdlo]Ad QlEjwo] 29} e A7}k
AATE o] A= BIMIF o |A] AlEZ o)A Al ~dS
M2 AAE7] 218 el tigk AFE, ouA S~
o 9EE = IDFENS [FCOlA oBA F&a= W
o 288 231 Jul] S2AE 913 3D
HE A% olux] Z&3) Wkl digh A7} 9tk o
AH] oA E&EE HRE il 9lo], &
= 2kol7k 2] BIMIF AIE oldA] 24 A
Mgk A7E AATH3). o] ATl o
J

2

r2
-
ofN o 1o 2 N oE

[>

i)
fo
ro
o
©
o
i
ox
oX,

o] A= 329 Y e}$-% 2 BEMS
AHIE 2708k 9lek BIMEd o3-S 918 WebGL
S AHgEla 9lom, P AZEste Aol 2ol
St Al

BIM 718k ol q 2] AlEo]d T sluke] 3t A
7} AATH6]. © AFE G oy A Al~dE QlH
Hlo]z~ Aot FARHH, BIM AZE=T2l Revit®]
Addin 7iE& F3 dEHo|x~H Ho]HE o]&dt,

i EAsk=s e AlekstaL glvt. o<, IFC7IRt

349



1 ks

3. M—BDL A]2=H] % 9 X2 A2

AHAR B
BIM-BEMS <I71& I3} BIM % BEMS 7}
= 5% AR/t AES Fdch AR
U 2okt

LI
]O ]\O
AR a1
=5 JA=
gk AEe

Ql. 2% BEMS #¥oA H2 3 BIM
siA7k2

BIM-BEMS iAol H&
TR

Q3. BIM-BEMS tlo]g 4

71

Q2.

o 2 Aol i Ak W&otk
Al AREAL o] 2ol whel gk HolH = tha
o & 5o, 30 E 54 BIMS| Space £43
o] dasith AHt WA 9 #e HFHolghy,
MEP(Mechanical, electrical and plumbing) A]2=&]ell T
& £44157F etk
A2, 71RO RE Ft
SRl vy Fseh 2
otk #ejA7} Q14 % o Y
Hr}, s 7o AeE)
o] AF -7} wrk
A3. BIM, BEMS
A L7E e & Zlolch. BEMS #3 4 BIME
S84, o™ BIM dlo]El7} fr2Ao] 2

G B el = Y Yol Baseh 1y

rlo

MO F

B o] 7]F

HolH & Az b=
Zg-sf

7] of 283

p

350

BIM o] Efrt L]

3la, BEMS
= ZRAIAE 12 "aUt ok
a3, AHgA} Aol 2 B
& AeJskal, BEMS Hlo]E 9}
AA £ £9°], BEMS
A4} »}a]x
g FUs T
g dlo]E & BEMS 4
BIM || & ZHH
dlolelst Ae) 9

3.2 7F % EZg A2~ gzl
M-BDL2 MF# BIM dHlo|g| g & FAHtt. MF
£ BIMEF0) IFC(Industry Foundation Classes)S 7|
FOo R deolelE FHYT 4 vk FiE, IFCE BIM
Yot ¥log FEstE o] glof, thE e 2d
oA IFCE BIM HolHE F&3 4 ich
MF& ZEYT gidS IFColA dntsld FYx&
TEste]  Adth MFE BIMO E
container, element, property set= % UuksiA]7A HE]Y

R
=
5
g

= = =
= =dEE

gt} TS M-BDL A8l 30|t
| BIM DB | | MF library I | BIM-BEMS Linkage Schema I
‘T\\ /,V A
BIM-BEMS linkage
M-8DL Schema Mapping
- Container
g A 4
i Element
o) BIM-BEMS DB
I Property set
2 Geometry
Fig. 2. M-BDL system architecture
4 25& 5 At

1. BIM HlolH Z&stE flal, g bolgw 3=
g 4= == M-BDL < A<k #<]s= B-BDL
o4 &% MF gto]B2{2]7} MF library DB
ATk A ehg-3t
M-BDL9| ©|&,

= 7=

BIM_URL®l %% BIM dlo]€]

Eatal



BIM-BEMS <i71E €% M—-BDL 715t BIM dlo]& i3

B. MF9] %t id9} filterE<
C. filter= 1% id¢} name, condition®Z 4%.
condition< BIM _URL®| X]3¥ to]&= BIMHY|
ol & Z@slslr] fIgt HlolE] WHY 20S A
B
. conditione ClolE] FEF 712S Ao
5 =g AR 3 HH, AREAE faTe] s
A AolE o S ZHR == BIMHolH
'property’

= [KeN
B AT AR

A o)t

o)l =
IR
°l

{'container' | ‘element' |

ols} wel

52
'geometry'} = .
¥1 #a

513t BIM DBE A& 3%t

M-BDL<S 433}, BIM DB<} BEMS DB
¥ BIM-BEMS DBE A4lgH

AN&ES PSR 7 AXPEY] A gyt 2

Table 1. M-BDL component role definition

Name Role
Defining an operator and a lightweight method for
lightening the MF-based BIM data.
M-BDL={name, BIM_URL, BEMS_URL, MF*}
MF={id, filters}
id=identification
filters={filter*}
*=multiple
filter={id, type, name, condition*}
id=filter name
type={‘container’ | ‘element’ | ‘property’ | ‘geometry’}
name=instance name of type
condition={op, vars, values, [and | or]}
op={‘equal’, ‘not equal’, ‘less than’, ‘greater than’}
vars={var*}
var=variable name

M-BDL values={value*}
value=op operator parameter
and= if A and B boolean are true, return true, else return
false
or= if A or B boolean are true, return true, else return false
There are four types of MF. Depending on the type, the
range of var and value that can be used in MF's filtering
op operator is determined.
MF.container=BIM element container. e.g. building, storey,
space etc
MF.element=BIM element. e.g. Wall, Door, Window etc
MEF .property=BIM element property set
MF.geometry=BIM element geometry set

MF.contai var={type, lname}
type=container type

ner name=name
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MF cleme var={type, name}
ot type=element type
name=name
MF proper var={name, value}
name=property name
v value=property value
MF.geome | var={type}
try type={shell, mesh, wire, vertex}
BIM DB BIM database
MF Model Filter is a predefined library to support the reuse of
library MF described in M-BDL.
BIM-BE
MS Defines the BIM-BEMS association schema structure (see
Linkage the BIM-BEMS Linkage Schema section).
Schema
BIM-BE
MS .
Linkage Defines the mapplmg method to convert to schema for
BIM-BEMS association.
Schema
Mapping
324-]})3};: BIM-BEMS database

BEMS_URL

&S M-BDLS XMLE ##3H ool

<M-BDL name="ABC"

="192.168.10.5">
<MF id="id _pset filter 01">
id=""

<filter type="container"

name="">

BIM

=1
=4
4%

_n

<condition op="equal">
<vars>

<var name="A.area"/>
<var name="B.area"/>
</vars>

</condition>

</filter>

</MF>

</M-BDL>

4. BIM—BEMS Linkage Schema
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Table 2. BIM-BEMS Linkage Schema Definition(B-LSD)

Name Requirement
BIM object class.

BEMS database GUID PK(Primary  Key)

object {GUID, name}

GUID=Global Unique Identification
name=object name

BIM object’s type. type can be building, storey,
space, room, wall, door, window etc.

type

BIM element class definition. In example, it can

container I
be building, storey, space etc.

BIM element definition. In example, it can be
element .
wall, door, window etc.

Property set definition.

{property*}
*=multiple

property_set

Property definition.

{name, type, value}

name=property name

type={integer | real | string | complex}

In case of complex, value can be stored in
JSON(JavaScript Object Notation) format.
value=property value

property
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LoD geometry definition.

geometry={LoD, shell*, loop*, edge*, vertex*}
LoD=Geometry Level of Detail.
shell=SOLID  B-rep(Boundary representation)

geometry mode’s geometry surface definition
loop=model geometry surface definition
edge=model geometry edge definition around
surface
vertex=model geometry vertex definition {x, y,
z} coordinate point.
& Table 2¢ gojd SFAMEE HEg o=
BIM-BEMS 17 WS xmlP 202 gk oot
<B-LSD>
<model source='BIMLifc'
target='BEMS/128.34.12.51:2000'/>
<mapping>
<object type='container' source="IfcBuilding'

target="building' filter="$name=AEK">

<object type='storey’
target="storey' filter="$name=DK">

<object type='space' source='IfcSpace' target="space’'
filter='"$name=SP">

<object type='property set' filter="*'/>

<link relationship="space.$name, T Sector.$name
from space, T Sector'/>

</object>

</object>

</object>

</mapping>

</B-LSD>

source="IfcStorey'
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