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Intelligent Information Search of Environmental Regulations
through Metadata-based Information Structurization
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ABSTRACT: With the emergence of environment-friendly paradigms, many countries around the world have enacted various laws to
take care of environmental pollution-related problems. The goal of these environmental laws and regulations was to properly respond to
rapid environmental pollution. Because of the simultaneous enactment of these laws on diverse pollution sources, however, a variety of
problems, including an unclear correlation among these laws, have occurred. As a result, workers have found it hard to collect and use the
related laws and regulations. Therefore, this study proposes a metadata-based information retrieval method for the efficient search of
environment-friendly laws and regulations. The laws and regulations were structured using metadata from users, business stage, topic
and department. These were obtained through semantic analysis on environment-friendly laws and regulations, and then an intelligent
retrieval approach was utilized. To verify the retrieval plan, a test case was conducted, and improvement in retrieval accuracy against the
conventional system was confirmed. It appears that the proposed plan will improve productivity in the construction industry by
improving accuracy in retrieving environment-friendly laws and regulations.

KEYWORDS: Metadata, Intelligence Search, Environmental Regulations, Information Stucturization

FIHE: CEMHOJE, XsegM Tlety gags, d2+xst

1. ME 1, 0|Z 7[Hte= H|EMH|0|EE 285t HIHYEE Fx3t6t
0 Zefol S50 ZMerE MQtst= O QUCH Eot HlA

1.1 g7e] HiE & =X E A0|AZ ZISli5] 7|20 HEME HQA|AED} Hotst
stgegoz QIoh 2F XlstAQl miciyel = sk Aol HinE Seot XMetdg dEet

2t MM SHEEN o2 B dlety HEs fiot g

HFS MYt F ket UCHHaklay, 2003). &g HY 1.2 el He| 3 diH

= g4t SEHl| thxaty| ol M™EAL, CHAst @ TZ HIHE = ALSAte] - =Hof| wet Zolet H

R0l et i HEel SAICREA Mol mhet 11 o] Y 7t ChdotA| ERHBC 2™ 2013, A[BTI 2013), W2t 2

oI HES 7| AeAU EFSiXl= 52 EMES0] HTrof Flety HEdEet el aAIgol AojsiE 2 AR

LIEFLID UL}, 0|2 Qo ARX= FEO| 8 H &&0]| A0 Xl QISA7 AL, WXt AARXL, ASKL, ek, FAZ|At

ogizs 71 Ut b NHHEE T PRE sote UM 2~ 2 &ESt
Thetd 2 g7e =82 7|1& Tletd HEys gagds = 2tgid HEEERE HolGIRIct ofof whaf, £2kE HEHE

EM5IT AR} QIEEet MRXRAS Bt QTS Holst HE 4=9HE J7ieoz HITEES 71| A 3 I8t

VaLAE| 9, MBHEm AEZEm MAIFY (sangjune0725@gmail.com)

%gi@, (BoZAIR FAATRR (minho7349@ecosian.com)

X3, MBSt AEST D4, ZEEIAL (hskim@sejong.ac.kr)

VM58, MEDEtm AZZstn W4, ZEHEIAL (jaewook@sejong.ac.kr) (AKX

8 Journal of KIBIM Vol.5, No.1 (2015)



ofm
gl—_'
0E
do
i
Jto
5
o
:Q
n
o
FO
Rl
o
)
It
orF
> oA
HT
HU
rr
o™
N

oE rlor
oY
0%
12t
N

0
z
N
A
0x
Ral
rio
oE
>
rm
|_
I
1=
0x
(0l

M I%

T

Rl
]
1o

)

=l

M ro
Obtr mlor
s 00 i
1ph
™
=)
=]
ron

rx

o
e X
4 Hu

™ 19 1fF
™ oE
0

on

=]

<

o

r
:

1
lo
Ju
=)

m
]
rr
e
s
o o2

,E
=
m
inl
(=)
m
e
[
> w0

T 0
re
-
2
m}
Sr

r__‘
|l
ron
[

nNo
rn
X
rr
>
or
oLl
oY
1=
ox
re
10
Pl
>
il
X
HU
"H
m oo
X
10
=)
rhu

gl!
e
Y
=
2
njo
o
om
|0
HU
~
P
1o
1S
o
el
oK
>
>
oz
1o
o
>

or mx
HO
A
f_

ﬁ
=
o
d
z
|0
HU
M

=
=
I
~
RS
o [
il
|

Hu
==
m
E

mor ofr HI rx

o Jx 0
i
n=
-0
>
i
B
ro
m
el
\a

ozt
10

ol
il

oz
10
I
mo mp N X w8

0f0

ro

Rl

rior
0¥ o
g MO
o
0x

HT

10

41

o]

fon

i

om "
Q'E

Ral

or

ol

N

1=
oz o
o m o

>
w >
o
> 0
-

EHIAE AHO|A BAZ XM SAA KA
HIEfoR T2 EEIIS JHEstn 7|&9)
AMADS H|wato 284S ABBIC

T2 HIAE AH0|A ZUE tfgoz A9
, &= 7ol chsl 7

oy
OD:
ro
1o

=
~ OH 1z
L=
= |-
0z
ﬁl':'

_,_
=1

roh rr
1l
0d rh

ojo] o

N
2
rior

X
113
om
ox
HI
=2
=2
ro
K
[0

o
ril
N

2ozl Hafet | &
0| t=A MI=ACE 0F
i1|74|01|)\1 A §|tH01| L5UC

}9} 5‘:!'7]“ AH A-I

to
oR

o orlo

2t

>

n

Ral

fon

N

oE

oW 09
ro rok
F i O
o m =

L

Opru

o >
Ton

I
ro
>
ton
[
1o
e
foi
2
Q'L
rr
:oé

0x

>|

-«
Ve
1o
E
il
gl__l
I
lo
O m>T LI
|
0x
°
ng
<
el

19M|7| O|ZEH
o, ©of XA
HS U=st
M FARRE oA
X[E=l0f QU

iy
1N
on
Al
pnl
x|
0
£Q
o

T
10
12
o Jlm
0x
o
k]
|0

oX
=
=]
i
oE
ol r
[N ro
L2 X

Kl
£0
il
°
il
ro
:lOI__I

b

rd

0 0

Hu

ris
o
|_|—

o

[0
HT
<
kI
£0
ul
o
=
Hl
=

ot
o
4I

ot

oY n

et

[

T
mu o

4o rlo
OB
~
(<o}
=
o
o
4T
N
<
B
Hu

kel
I
rot
oY
59)
R rr
HO
>
[0
ung
lo X
o
>
o
Il

10
2
i}
ro
X
g
ikl
ro
E
o o
|0
0z
otor !
=
8
ru

é
oz
=
T
ot
_O'ﬂ
nrxQ
>~
ro
o
0o
rol
e Jm o oy

oo
> nE 02 oM

Rl
oA 1o
=
m X
9 >
[0 ox
=R
=)

T
o L
roT Rl
= 5
Rl
0o ro
>

s r}oh
mn oS
rlo il
rhor iy
O_u_

i D:jl'IE.IJ_
& rio
If pgo
o

ox 0
HT

10

4
1Rl
ne
i
0B
=2
£0
<
50
rlo
MHT
e
ool
mo
N
=
0 oY
n

2.2 MIEtC|O[E{oll CHet E
GEHO g5 L0 thet 7IX7t =0k |= Lt Alth
oM 29| &=X2! 0[20] tifet 2+17F ZO0FM, 2rt Haot

T 529! 0| M 9 BES 95t [h40| X7t Fi
RACH ket ol MEOIA AR T2 U BBS 9 H=o
W8 7, olol2 MAHIN EBHo HB517| et we
o2 HlEfH0IEE B85k UCH AIBO| TS 7tels 4

Metadata

Metadata Element
3)Creation Information

etadata Element
2)Purpose

Metadata Element
4)Date

JPG

Image File

Metadata Element
6)File size

5)Resolution
1)Creator

Metadata Element

Data
Metadata Element

7)File Title

Figure 1 Metadata Elements of Image File
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Table 1 Overview of Interview and Questionnaire Survey with

Table 2 Search Functions for Environmental Laws and Regu—

Major Participants lations
Category Description Function Sub—Functions
To derive questions used for a Search for Environmental Laws and
1. Purpose R ) :
questionnaire survey Regulations by Synonym
Participants in the construction Search for Environmental Laws and
| 2. Target business and experts from the related Regulations by Project Stage
nterview [ -
academic fields and associations Search for Environmental Laws and
3. Period 2012, 11, 19, ~ 2013, 01, 15, Regulations by User
4 Method Written Q&A interview or face—to—face Search for Search for Environmental Laws and
) interview Environmental | Regulations by Task
1) To determine environmental duties in Laws and Search for Environmental Laws and
the construction business Regulations Regulations by Subject
2) To (_jetermine how to approach.lhe Search for Environmental Laws and
1. Purpose environmental laws and regulations Regulations by Governmental division

needed to carry out duties

3) To determine requirements of
environmental law and regulation
service system

Questionnaire

Survey 2 Target Key_ participants in the construction
business
3. Period | 2013.03.15, ~ 2013,04.10

Distribution of questionnaires by
e—mail and collection of results using
4. Method | Google questionnaire survey services
after preparing a questionnaire
through interview
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Figure 4 Metadata—based Intelligent Information Search



Table 3 Metadata Elements for Intelligent Information Search

Table 4 Metadata—based Information Structuralization

Common Information Term Information

Code No, Input Code No, Input
D—-1100  Subject D-2100 Legal terms
D—1200  User D—2200 Definition
D—-1300 Task by stage D—2211 Source
D-1400 S:/\i/sei;r;mental D-2300 Synonym

D—-1500 Construction activity | D—2400 Analogy
D—-1600 Building usage D—-2500 Keyword

Legal information Project stage information

Code No. Input Code No. Input
D-3110  Act Title D—4100 Task name
D-3120  Article classification | D—4200 Task Definition
Governmental
division
D-3140 Building usage
D—3150  Subject

D-3130 D—-4300 Task process

D—-4400 Project stage
D-4500 User

Relevant

D—-3230 Article No, )
laws/regulations

D—-4600

D-3240 Paragraph No, D—-4700 Process diagram

D—-3340 User
D—-3350 Project stage
D—-3370 Enforcement Rules

4 information sectors
23 metadata elements

Classification Saved Content
The Green—Building Certification
should be reviewed based on the
Data Law Content | scores given by the certification criteria
Act Content announced by the Ministry of Land,
Infrastructure and Transport and the
Ministry of Environment,
) . Regulations on Green Standard for
Article title ) ;
Energy and Environmental Design
Article .
o Regulations
classification
Ministry of Land, Infrastructure and
Governmental
division Transport
Ministry of Environment
Building -~
usage
Meta
data ) Green Standard for Energy and
Subject Environmental Design
Article No, Article No, 8
Paragraph No.| Paragraph No, 1
User Owner, Designer, Certificate Authority
Proiect stage Administration Stage, Design Stage
! 9 Construction Stage, Maintenance Stage
Relevant Criterion of Green Standard for Energy
laws/regulations| and Environmental Design
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Table 5 Development Environment for Prototype

Development Environment
CPU Intel Core i7 2,5GHz
RAM 8GB
0os Windows7

Development Language JAVA (JDK 1.6), JSP

DBMS Oracle 10g

Web Application Server Apache Tomcat 6.0

Framework Spring 3.0
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Table 8 Search Result by Construction Processes
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