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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.
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C. filter= #<% id9} name, condition®Z T4 4. " type=element type
" name=name
condition> BIM_URL®| #|4% tf&3F BIMH|
- MEF proper var={name, value}
olHE AFstsl] 913 vloly JHd 248 4 '}:y P! | name=property name
Q]SP value=property value
He MF.geome | var={type}
D. condition& Hlo|E] FEH 73S Ao 4+ J= try type={shell, mesh, wire, vertex}
BIM DB | BIM database
2 = A S| A8 O A Alo] A
5 =] AR A, AR frlel el MF Model Filter is a predefined library to support the reuse of
o Ao 4 912 FEYHE BIMHEOH & library | MF described in M-BDL.
o {, tai ' ‘ el ¢ | , ty' | BIM-BE
o contaner clemen property MS Defines the BIM-BEMS association schema structure (see
'geometry'} =2 ——r’—-“,j_—% 0]9} Eut2hal x]_x—ﬂﬁl_} A}ﬁc} Linkage the BIM-BEMS Linkage Schema section).
o wi = Schema
= 3l Al BIM-BE
2. 75' Eoi]’% BIM DB& Z] | 61' LiII:/]ige Defines the mapping method to convert to schema for
. Aol¥l M-BDLS 213 OH BIM DB$} BEMS DB Schema BIM-BEMS association.
7} $17% BIM-BEMS DBZ 443 Eﬁpg‘s
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Table 1. M-BDL component role definition

Name Role <M-BDL name="ABC" BIM URL="192.168.2.7"
Defining an operator and a lightweight method for BEMSfURL:"192~168~10-5">
lightening the MF-based BIM data. <MF ldf"ldJ‘)SGt filter 01">
M-BDL={name, BIM_URL, BEMS_URL, MF*} — =
F={id, filters} <filter id="" type="container" nametype="room"
id=identification
filters={filter*} name="">
*=multiple <condition op="equal">
filter={id, type, name, condition*}
id=filter name <vars>
type={‘container’ | ‘element’ | ‘property’ | ‘geometry’} <var name="A.area"/>
name=instance name of type
condition={op, vars, values, [and | or]} <var name="B.area"/>
op={‘equal’, ‘not_equal’, ‘less_than’, ‘greater_than’} </vars>
vars={var*}
M.BDL var=variable name </condition>
values={value*}
- </filter>
value=op operator parameter
and= if A and B boolean are true, return true, else return </MF>
false
or=if A or B boolean are true, return true, else return false
</M-BDL>
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, 4 Bl M_BEMS Li nkage Schema
space etc
MF.element=BIM element. e.g. Wall, Door, Window etc
MF.property=BIM element property set 41 A7|0F X C|Xf2l
MF .geometry=BIM element geometry set
BIM-BEMS Linkage Schemat™ H3sla wojjsh
MF contai var-ityp e,‘name} =
| Spe-conaier e BIM w10l & 19] MF eI op @4l olaf &
e %% BIM vlo|Els} BEMS dlojElulo] 2 1A Z $)3,
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Schema object,

object property
roperty_set
+GUID property 0-*| tname: string
+name +name: string +type: {integer, real, string, complex}
+value: string
element 0..x| geometry 0..* shell
+LoD:string
0.7 V
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type +x:real edge
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+name: string +z: real S~

Fig. 3. 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,
type .
space, room, wall, door, window etc.
. BIM element class definition. In example, it can
container -
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
JSON(JavaScript Object Notation) format.
value=property value

property

n

352

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 20 Hol¥ e PANS uwEgo®R
°

BIM-BEMS 17 #PHS xmlg2l oz Aelsl oojt},

=

<B-LSD>

<model source='BIM.ifc'
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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