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Abstract

The demand for spatial information in the era of the 4th Industrial Revolution is expanding
Additionally, interest in attribute data related to geography or location is increasing. In the field of
spatial information, spatial information policies and services tailored to the public can be provided
through linkage and integration with new attribute data, and these data are resources for this
purpose. In order to meet this expanding and diverse demand for spatial information utilization, it
is necessary to develop technologies for linking and utilizing various attribute information such as
public data. In this study, we aim to present a technology development strategy for linking and
integrating attribute data and spatial information through a review of theories related to data
linkage and integration, the current status of data on public data portals, and existing prior
research. As a result, it was suggested that the data identifier of the attribute data to be linked
should be used to develop linkage technology between spatial information and attribute data, and
an attribute data linkage process that can be used when designing a prototype for technology
development was presented.

Keywords: Attribute, Public data portal, Data linkage, Spatial information, Linkage technology
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Table 1. Classification of spatial information
Source: Hyeonjong Song, 2020

Classification

. Kind Contents
criteria
shape data | terrain and features
. Natural, social and
data format attribute .
economic
data .
characteristics
. Topography, geology,
National pograpny, 9 9
. land use, natural
spatial A
. . environment,
information .
) statistical data
unit of I N
information Roads, land, houses,

Urban water and sewage

spatial systems, gas,
information | electricity supply
facilities, etc.
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Figure 1. Increased value due to
spatialization of public information
Source: Junhwan Go, 2010
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Table 2. Classification according to the type of
public data
Source: Hyeonjong Song, 2020

. . Unstructured
Structured information . .
information
Semi-
Structured Unstructured
Structured
Standard .
information video
Transaction HTML Image
. . XML sound
information
GIS, etc. documents,
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. - etc.
information, etc.
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Table 3. Review of previous research
Researcher Research name Detail
Present a method of efficiently integrate

Jung-ok Kim et al.
(2009)

Matching Method of Digital Map and
POI for Geospatial Web Platform

distributed heterogeneous spatial databases such
as the digital maps and POls from other data
sources

Jung-rae Hwang et al.
2012)

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

Analyzed the correlation of IFC and CityGML by
performing mapping between IFC and CityGML
objects from view point of building

Abdullah and Ahmad
(2013)

The mapping process of unstructured
data to structured data

Proposes a process to extract metadata from
existing unstructured data and map it to the
organization's database structure

Hee-min You
(2014)

Developing a Method for Attribute Data
Integration of Spatial Data - Focusing on
Road Network Data of Korea NGlI and
KOTI

For deriving necessary conditions about spatial
data integration, and the integration method
proposed based on class, attribute and correlation
between objects on space

Eun-jeong Yang and
Cheol-soo Hwang
(2014)

Exploring methods to automate
spatial visualization of unstructured
data

Present a method of separating words from
which location information can be inferred,
automatically geocoding them, converting them
into spatial data, and then visualizing them

Ho-shin Jo et al.
(2015)

Integrated geocoding schema and
implementation method for indoor,
outdoor environment based on
addressgeospatial and indoor
topological information

Presenting an indoor/outdoor integrated
geocoding scheme and method to provide
integrated location information of indoor
features

Sung-Hyun Yeon et al.

(2015)

A Study on Geo-Data Appliance for
Using Geospatial Information of Public
Open Data

Suggests that the components of the appliance
system for the purpose of providing and using the
public data of spatial reference type efficiently

Kang-jae Lee et al.
(2020)

Improving address matching in
geocoding using machine learning

To improve address matching performed on
street addresses, we propose an address
geocoding system using machine learning
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Table 4. Status of public data that can be linked to spatial information

<Building Information - Namdong-gu, Incheon Metropolitan City_Post Office Status>

Serial Post
office Location Contact Data base date
number
name
<Building information - Namwon-si, Jeollabuk-do_Post office status>
. Post
Serial : Street name Parcel number Phone Fax
office Data base date
number address address number number
name
<BIM - Wonju-si, Gangwon-do_Apartment Information>
Apartme Condition Ma.nagement Project . Use . Manage Data
Address office phone | approval | inspectio ment base
nt name s of sale
number date n date agency date
<BIM - Siheung-si, Gyeonggi-do_Apartment Status>
Parcel
L Buildin Completio Contact
Division urding number Street name address pret . . Data base date
name n date information
address
<Digital Map - Jung-gu, Incheon Metropolitan City_Public Parking Lot Status>
. Number of
serial Location arkin Type | Fare Data base date
number P 9 P
spaces
<Digital Map - Seo-gu, Daejeon Metropolitan City_Status of Paid Public Parking Lots>
. Administ | Operatin . .
Serial ratilvel perat Parking Parcel number Street name Detailed Grade
number . 9 lot name address address Address land
district method
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Table 5. Methods of link data to spatial information
Division Explanation Characteristic
The process of assigning a coordinate system,
Geo such as longitude and latitude or rectangular | Used as a technology to convert quasi geospatial
Coding coordinates, to the point represented by the data | data such as addresses into geospatial data.
based on data describing location information.
In general, image data is acquired by taking a
Geo The process of storing geographic location | photo using a mobile phone or digital camera,
taqdin information in metadata such as image data and | and the longitude and latitude coordinates of the
99'ng video. location are obtained through a GPS module and
stored in metadata.
Geographic elements such as points, lines, and
. . . planes can be displayed on a map and various
Geo Technology for visually representing geographic | . . .
. . .gy yTep 9 geograp information can be conveyed. Through this, we
mapping | information. . S .
can display various information on the map and
identify spatial patterns.
It is a data architecture that encompasses the .
L . A new data management design concept to
existing logical data warehouse and becomes a . .
Data o . achieve flexible, reusable, and augmented data
. common ‘Net’ that connects integrated data .
Fabric management through metadata, i.e, better

from multiple data and application sources and
delivers it to various data consumers.

semantics and data integration and organization.
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o] £QaIh HlolE AEAIRA E88 4= Q= To] Ho[HE 4 1180k STt o & 501, AlE5HEA]
H SROR2E= JX0] QX FEE 4 U T OIFLEA S1F 20| Z9F ol AL GA7}
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Table 6. Master table schema of attribute data to be linked
No Field name(physics) Field name(Logical) Explanation
1 Non-spatial information PK | PK PK
L Classification of building, BIM, and outdoor
2 MAPPINGTYPE Division objects(Building: 1/BIM: 2/0Outdoor objects: 3)
Building Registers_title PK representing building-specific information
3 BLDRGST_TITLE book in Building Registers
Building PK representing house-by-house information
4 BLDRGST_EXPOS Registers_private section in Building Registers
5 | GIS.BULD_PK GIS Integrated building | 5/, o rated building information PK
information PK
6 | FILELNAME_5000 FILE_NAME_5000 \C’Z:izcctzznicstggoﬁ:';;:;door object, the
When connected as an outdoor object, PK
! PK_5000 PK_5000 inside the connected 1:5000 file
8 BIM_FILE_NM BIM_FILE_NM gllf;;?:cnt:i:s a BIM object, the connected
9 | BIM_DATA_PK BIM_DATA_PK Y:Zecr;;gzgtiﬁe; &SfﬁeB'M object, Pinside
. . If coordinates are included, xy,z coordinates
10 coordinates coordinates R
1 ETC_PROP ETC_PROP 2tnh(;3(;;t::?al;te information is stored in a
116 XA FEYE, H53H H22. 2023



SSHO[E|ZE SYH0|Ee SZYE AAIE T 71874 T

HE0| 712 QT ECL
& AR} FOlo| A= ElOJEIQ] Elo1E
2 U st %,\*(Urnque)E IR B Z1o] Q=

7}7\]“ 7127)(PK, Primary Key)

£ Sall CIOIHE d&g =+ Atk =9 PIAEEE
SRI5E7] sl GIS ?j% gHlojElo] Exffeks A%
SOEQ AERKASENE PKE TIoIH AEAIE

egslt 4= QUrt GISHESHERE PKE aid =0l
OiSH 217 AMHAR €8 7FsolH, o1& Safl alig A
=9] FEIst QIR 2Fo] 7hssitt. de)al, ASE
5, A 5ol tist ‘ﬁ7}ﬂﬁ§
Rlofl thst ZH-o] 7FsshH, 4
48 = A= AEAEE E}Q
=v2.0(1:5000001] ERli5H= A
oAt g s, ARIQ) F4
HARE SRI5H YIXIE ZEal7] Qo ASAR T
9| PK HHE QZXIZ E88 4= AUt
SZHOEZERRE $AT $48EE
OF FEHE g AF9] EF S& 0l8ato] O
Ol &5g Fdalal, Ol HkAE HIO[E(Master
table) 2 Foloto] ] 4= UTHTable 6). UV\E%
HIOJE9] PK #E 71502 W Qo] ufet /i &4

%
z
=
o X
m{o
& e — 01>1

1 7}—0}11} L
Q] SHAREHE A

A=Y

2 HOEERE g ZHE FE0L 0/ I
Aot ABR= 20| HOlElE 8FOR B =

oA = AP 2Oz HOIT

43. £gH0|E HA Z=2M2 FH

SHHoIHE ZXFEHO dASH] gt Te
Mo AoJA TF Figure 31t 2L Z2AA

SHE VxR olo] Z2EERIS AAE Havt
UCE

SR AABE] flal Y= RE Sdulo]
He &7I0p 72271 THEY] di2o] QIEmo]A DBE
YA A Sto= &&510] QIEH|0]4 DBo| ¥=
E = Qo £4g FEch= 20| 2| A0l 0]=,
37t Efffshs d9oll= FEE BHCE FIRIE
FESI) 287t /lal, 4Vt Efffshs d9olle= &
48 BHOE T4 FFEoHFAEN) £ AXE 74
SITE. 01714, 4] e A A Fees Al
MR FEFETACAIAHC] WHBEIAEE &8
5l0] FAE BFESRLL, T4 FEPF EEEFA
2 9= AR E2EFACHIAIAH-S] b=
G4 s SHHOHE B8] F4E FE3tot
=5 otk FEE 0, Fak gl d9ole VIE
S3U|OE DBE SRl BAEH] QnlEAQl Q4
E =lstal AME dagjEs St PIRFEE
A= ST

SO, | (\ocossorypropertes arc extracted afterbeing | |
INTERFACE uploaded 1o the interface DB, foral data have mﬁerem
DB schema structures

VWhether have an
address ornot

Address
standardization

Morphological
IF (road name address) ir«?\alv:?s

[ Road Name Address

Toad name adéress bulding data |

Extract land lot
numoer address

Extract road
name address

Figure 3. Mapping process of public data to
spatial information
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