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Abstract

Signboards are installed in different types and sizes depending on the shop characteristics. However, the
local government is having difficulty managing signboards with frequent opening and closing of stores and
insufficient management personnel. In this study, a methodology was proposed to standardize and efficiently
manage signboard information. To this end, the signboard display method of the enforcement ordinance related
to outdoor advertising was analyzed to define the attribute elements of standard signboard data. In addition,
physical information of signboards was obtained through signboard recognition technology, which is a prior
study, and attribute elements of signboard standard data were defined through information that can be read
with the naked eye, building integration information of the Ministry of the Interior and Safety, and street name
address. In order to standardize the signboard information by spatial characteristics, data product specifications
and metadata were defined according to the national spatial information standard. Lastly, standard data for
signboards were produced in XML (Extensible Markup Language) format for compatibility, and XSD (XML
Schema Definition) was defined for XML integrity so that data validity could be verified. Through this, a
standard data model for the informatization of signboards was designed.
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Table 1. Standard elements of signboard

.Slgnboag‘d Elements
information
Characteristic | Size, type, Material, Number of floors,

information

Advertising content, etc.

Location
information

Area of building site, Floors, Curved
road, etc.
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Table 2. Characteristic information of signboard

Characteristic
information

Elements

Physical
information

Size, Type, Material, Number of floors,
etc.

Other
information

Advertising content, Business
information
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Table 3. Location information of signboard
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information
Road name . . . .
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Fig. 1. Schematic diagram of signboard standard data
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Table 4. Format of signboard standard data
Spatial unit Class 1 Class 2 Class 3 Class 4
Signboard type
Horizontal and vertical lengths of signboard
Area of signboard
Signboard Name of shop
information Business contact information
Shop Signboard material
information Number of floors for signboard
Height from ground
Image file path
Business number
Business name
UFID
Beopjeong-dong in]?:rlgli:tli%) . Code of lower level local autonomy
Road name address Road section number
information Road name
Building Road name code
 location Building address
information
Curved road
Building location( coordinate)
Building location(Y coordinate)
UFID
Building Ground floors
integrated Under ground floors
information Area of building site
Date of final modification
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Table 5. Data product specification elements

No Elements Details
1 Overview Product specification title, Management department, Language, Distribution
format, etc.
2 Product specification scope Scope identification, Level, Level name, Scope, etc.
3 I?g;ig;g::g;?ggf&iﬁg? Title, Summary, Purpose, Subject Classification, Geographic scope, etc.
4 Data content and organization Descriptive descrl};:g)r;,nll{a(g(e):n tdggséir(;agtéoit:l fs:r(;gzzig}ioi?phlc feature-based
5 Reference system Spatial and temporal reference system
6 Data quality Components, Measurement, Evaluation, etc.
7 Data collection Data collection contents, etc.
8 Data maintenance Maintenance and renewal cycle
9 Data representation Drawing, etc.
10 Data distribution Distribution format information
11 Additional information Additional information
12 Metadata Metadata
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Table 6. Product specification elements of signboard standard data

Details
No Elements
Class 1 Class 2
Setting up information Product specification title, Management
. gup department, Distribution format, etc.
1 Product overview Dataset contents. P Fsotti
Product Reference Description ataset confents, furpose ol seting up,
Data source and setting up process
2 Product specification scope Scope identification, range -
3 Data product specifications Product title, Summary, Subject }
Identification information classification, geographic scope, etc.
Descriptive description -
4 Data content and organization Terrain-based information Application schema, Feature list
Coverage Description, Type, Specification
Spatial reference system Referencelsys.tem, Ellipsoid, Origin,
5 Reference system PrO_]eCthn method, etc.
Reference system type, Scope -
6 Data collection Data collection content, Collection .
scope
7 Data maintenance Maintenance and renewal cycle -
o . Distribution format information Media, Format, Name, Language
8 Data distribution information — — - -
Distribution media information Unit
9 Metadata -
10 Additional information Other additional information -
Table 7. Metadata elements
No Elements Details
1 Identification information Metadata format, Data format, Purpose, etc.
2 Restriction information Legal restrictions, Security Restrictions, etc.
3 Data quality information Completeness, Logical cogtsclstency, Location accuracy,
4 Maintenance information Maintenance information
5 Metadata object sets | Spatial representation information Grid spatial representation, Vector spatial
information representation, etc.
6 Reference system information Coordinate reference system
7 Content information Terrain feature list, Identification information, etc.
8 Distribution information Distribution format, Distributor information, etc.
9 Metadata extension information Extension factor obllgatlon, Maximum number of
expansion factors, etc.
10 Application schema information Application schema information
11 Scope information Spatial and temporal scope, etc.
Type of metadata ;
12 References a nd resp9n51b1e person References and responsible person information
information
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Table 8. Metadata elements of signboard standard data

Details
No Elements
Class 1 Class 2
. . Metadata contact Provide (institution) name, Contact information,

1 Metadata information . . o .

information Administrative area, etc.

Reference system Reference system, Ellipsoid, Origin, Reference system

2 Reference system . !

information type, Reference system scope, etc.
3 Distribution information DIStrlbutl.OH Distribution personnel, Distribution format, etc.

information

Data identification

Basic Information

Basic identification information, Resource format,
Search information, etc.

4 . . Space- Spatial range
information P P 8%
temporal scope Time range
Data access control code Restricted access, Restrictions on use
5 Metadata restrictions Metadata access restriction code, Usage restriction code
Maintenance and
renewal cycle
6 Metadata maintenance Maintenance and Name of person in charge,
renewal contact Type of person in charge
Maintenance date Maintenance date, Date type
7 Data content Name, definition, and scope elements
Table 9. Major category of XSD elements
N . <<root element>>
No Elements Identification code -
1 01 buildingType [1.*]
1 Root element signboard oL
e . o '
2 | Building information building
<<complexType> > <<attribute>>
Building location oy . buildi jeong-DongCode
3 informati buildingLocation e
information 02 buildingShapeType [0.1]
Buildi int ted 03 buisinessinfoType [1..*]
uilding integrate o
4 s mieg buildingShape | t |
information < <complexType> > < <complexType> > <<complexType>>
) . . buildingLocati ildingsSt businessinf
Shop information businessInfo S A buildingSha
8; addrs;;[ﬂ;]!ype .l 01 GRND_FLR [0.1] 01 ;lgnb\)ardmfo;ype n.x
. . . . curvedRoac B 02 UGRND_FLR [0.1 02 i N
6 | Signboard information signboardInfo 03 atfudeType 03 PLATAREA (0.1 03 buginessName.
04 longitutdeType 04 REGIST_DAY [0.1] 04 UFID
05 SIG_CD 05 UFID
06 RDS_MAN_NO
07 RN
08 RN_CD

27 Q4o] Fgsh= Table 904 AE AW, A&
A AE, AE T AE, HE RS EAEE YEhY
M Fig. 33} 2t FE 249 signboard= 3-7H Tl
beopjeong-DongCode®} building® 2 U™, buildingS
buildingLocation, buildingShape, businessInfo 2. & L}¥Ic}.

Fig. 3. Schematic diagram for root element

203



Journal of the Korean Society of Surveying, Geodesy, Photogrammetry and Cartography, Vol. 38, No. 3, 197-209, 2020

Table 10. Minor category of XSD elements

No Elements Identification code Data type
1 Beopjeong-dong code beopjeongDongCode .
. string
2 Signboard type category
3 . Horizontal width
4 Signboard lengths Vertical height double
5 Area of signboard area
6 Name of shop contents
7 Business contact information contactInfo string
8 Signboard material material
9 Number of floors for signboard floor integer
10 Height from ground heightFromGround double
11 Image file path imgFilePath
12 Business number businessNumber
13 Business name businessName
14 UFID UFID
15 Code of lower level local autonomy SIG CD string
16 Road section number RDS MAN_NO
17 Road name RN
18 Road name code RN _CD
19 Building address address
20 Curved road curvedRoad integer
i Building location ; (C:ZZ:S::Z:Z 11(:2 double
24 Ground floors GRND FLR
= integer
25 Under ground floors UGRND FLR
26 Area of building site PLATAREA double
27 Date of final modification REGIST DAY date

Table 1004 A& A AH, & & 45, Hd=2 4
BE nAE 2 yel|H 212} Fig. 4, Fig. 5, Fig. 63} Zth
Fig. 404 AE $* A HE<Ql buildingLocation2 address,
curvedRoadType, lat, lon, SIG CD, RDS MAN NO, RN,
RN_CD& o] AoJsl4itt curvedRoad 54 Q4= A
Bo] H& w2 Q%] ofHo| I3t @ 40| 2 E truel} false 2
AYE =S Sl E2ry 4 FHo| ddsh= SIG_CD,
RDS_MAN NO,RN,RN CD: 7] &5 E29 F4 4
RE o|gsln e 24 42 Aolaly] e 44 247 ol
SFRALE. E1t, B9} ko] 3 st latd lon 4= 3
o2 A4 glal 44 242 Aolalgich
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<<complexType> >
buildingLocation

01 address [0.1]

02 curvedRoadType [1.1]
03 latitudeType

04 longitudeType

05 SIG_CD

06 RDS_MAN_NO

07 RN

08 RN_CD

<<element>>
address

<<element>>
curvedRoadType

<<attribute> >
curvedRoad

01 True
02 False

<<attribute>>
SIG_CD

<<attribute>>
RDS_MAN_NO

<<attribute>>

<<attribute>>
RN_CD

<< attribute >>
lat

<< attribute >>
lon

=

Fig. 4. Schematic diagram for building
location information



Fig. 5914 e85y HS] UFID,
GRND_FLR, UGRND FLR, PLATAREA, REGIST DAY
2 ko] Hojsleinh AR EsHY K o] 424 A Rojl= UFID
7FH4 @ AR Aolxjo] 9l ot v ] o] A= 7|
e A] g o] EAs7] wfiZoll UFIDRE B4 3o 2
A5 QJaf 4744 g Aofsielrt

buildingShape+=

<<complexType>>
buildingShape
01 GRND_FLR [0..1]
02 UGRND_FLR [0.1]
03 PLATAREA [0.1]

04 REGIST_DAY [0.1]
05 UFID

<<element>> <<attribute>>
GRND_FLR UFID

<<element>>

UGRND_FLR

<<element>>
PLATAREA

<<element>>

REGIST_DAY

Fig. 5. Schematic diagram for building integration
information

Fig. 694 H3E AHKQl businessinfor= 7HHF ARl

signboardInfo®?} businessNumber, businessName, UFID

2 Uk AR AHo| sEste businessNumber,
businessName-2> 7H7He] Af-20of tfgh JRo| B & L= 7f

SOR AP 23l 4 a2 gosolrt.

<<complexType> >
businessinfo

01 signboardinfoType [1..*]
02 businessNumber

03 businessName

04 UFID

<<element>>
signboardinfo
01 contents

< <attribute> >
businessNumber

02 category <<attribute>>

03 size . —
04 area businessName

05 contactinfo [0..1]

06 material [0..1] o

07 floor [0.1] <<attribute>>

08 heightFromGround [0..1] UFID

09 imgFilePath

Fig. 6. Schematic diagram for business information

3L 4 HQl businessInfoo]] 3= Q= 7Ho AHE 1
A e 2 Yeld Fig. 71} 2o} 748 A 129l signboardInfo=
contents, category, size 2 Uglch 7Hko] 531 Uj-8-of 35}
= contents= G-8-4]Q1 71 A& Yol d4-FEO 2 XA
ShlT, 44 842 Holshich w3k 71me] 2] )
L width} heighti= 71710] 7218 whst] 919 Wagt &
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So|BR P FROE AL, £4 842 oSk
t}. category 35\_5 %ﬂﬂ—% 7 Aol whE 7huke]

<<element>>
signboardIinfo

01 contents

02 category

03 size

04 area

05 contactinfo [0.1]

06 material [0.1]

07 floor [0.1]

08 heightFromGround [0.1]
09 imgFilePath

3
i 1
<<element>> <<element>>

category size
01 flat 01 width
02 cubic 02 height
03 protrude
04 performance
05 root
06 prop
07 banner
08 ad_balloon
09 poster
10 public-facilities
11 transportation-facilities .
12 transportation height
13

r
<<attribute>>
contents

<<attribute>>
width

<<attribute>>

14 arch
15 window
16 etc

Fig. 7. Schematic diagram for signboard information

N

5
¥

= tl|o]E|¢] XSDof| th gt v AH|o] A= signboard
1 sb= Holalict. 71k = tjo]E| Q] 4] o] F
& 8400 540]| whet Table 1139} o &
of thek o 5 oJstgich £E et
L 4o AES TFEIEE H4g Yo
= ARl skt A= ¢ ARt A=
'ﬂﬂiﬂ'iﬂ4&~de4 Aol
U]—o]—\ji Ax AR B Aolgieln) uf
L oho] 7t ARE Z3slE R
= %TE oJstoict. E3k, 7] f32 Sl
|3i2o|| whe} Table 129} Zro] Aojatdm, W
o] 58 SollA 7 W vlEE AR5
3 2 JAIR 7ERe 2 Uiro] Aolslrt
(Kwon and Kim, 2019).

r
o
K
N

O
B
3

N
]
-

U o
o S gy rt

oo 3@ O

fr

ENEN

o
mﬁko

2

Kl

4o © B yE Lo
S

NN
2 o
10
HU H_1
= m]m ol
i
y 1o o
™
bl
é

Mo oo Mo

f
|

S
o)
N

l..

)
oo ox

prd

<
»
:1m flo

=

Table 11. Singular and plural definition of XSD elements

No Elements Singular/Plural
1 Root element Singular
2 Building information Plural
3 Building location Singular
4 Buil.ding integrated Singular
information
5 Shop information Plural
6 Signboard information Plural
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Table 12. Identification code of signboard type

4.2 XML H|=t

No Elements Identification code £ Aol e 1 T ]OIH E%l—% XSD2] £ 4~of
1] Using wall Flat flat w2} XML §2] S &2 AAsc) 7H 152 glo|g] mElo] A
2 Cubic cubic AZ 95t ¢ glojgs =Y = 40}/&] Ao e A
’ Protrude protrude Az 2A19) Zhgte]) gt 4RE o g3tk 212 dele:
4 Performance performance WA ool Mol ola) oAl mhol HAL Ea ol
: . - shet, o4l sh2) 4] Q2] clole|s Helz XSDo] vt
7 Banner banner A5 2 XML 3419 Hlole 2 2w sk3ich
8 Ad-balloon ad-balloon YE 7 Hlo|El= Table 133} o] gt 72 ko] o
9 Poster poster 3t ArRuk Uelyick g = 71 glo]glE E8 XML 34
10 Public-facilities public-facilities © 2 Yelhyd Table 149} Zth
11 | Transportation-facilities | transportation-facilities
12 Transportation transportation
13 Propaganda-tower propaganda-tower
14 Arch arch
15 Window window
16 etc etc
Table 13. Input data for XML
No Elements Identification code
1 Beopjeong-dong code 4413325022
2 Signboard type flat
% Signboard lengths H\O/zlrzt?;? ! ??;
5 Area of signboard 8.22
6 Name of shop CU
7 Business contact information 0410000000
8 Signboard material flex
9 Number of floors for signboard 1
10 Height from ground 2.5
11 Image file path Seongwol-ri64-2 CU.jpg
12 Business number 123-12-12345
13 Business name kim chul su
14 UFID 1999212564053789469200000000
15 Code of lower level local autonomy 44133
16 Road section number 4630
17 Road name Seongjin-ro
18 Road name code 3250031
19 Building address 55, Seongjin-ro, Sec()}ill;gl}llg\zz}ilr;enllgpr;asneli)ggk-gu, Cheonan-si,
20 Curved road false
21 o . 2 coordinate 212634
) Building location J coordinate 379252
24 Ground floors 3
25 Under ground floors 1
26 Area of building site 454
27 Date of final modification 2017-03-01+09:00
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Table 14. XML using signboard input data

{?xm] version="1,0" encoding="utf—8" standalone="yes"?)

{sb beopjeongDongCode="4413325022"

xmlns="http://signboard.information kr/signboard Seongwol—ri.xsd")

{building)

{businessInfo businessNumber="123-12—-12345"
businessName="Kim chul su“ UFID="1999212564053789469200000000")

{signboardInfo)
{category)flat{/category)
(size width="6.91" height="1.19"/)>
{areay8.22{/areay
{contentsyCU{/contents)

{contactInfoy0410000000{/contactInfoy

{material)flex{/material)
{floory1{/floor)

<heightFromGround)2.5<¢/heightFromGround)

{imgFilePath)

Seongwol-r1i64—2_CU.jpg{/imgFilePath)

{/signboardInfoy
{/businesslnfoy

{buildingLocation SIG_CD="44133"

RDS_MAN NO="4630" RN="Seongjin—ro" RN_CD="3250031"
lat="379252" lon="212634")

{addressy55, Seongjin—ro, Seonghwan—eup, Seobuk—gu, Cheonan—si,

Chungcheongnam—do<{/address)

{curvedRoad curvedRoad="")false{(/curvedRoad)

{/buildingLocation)

{buildingShape UFID="1999212564053789469200000000")

(GRND_FLR)3{/GRND_FLR)
(UGRND_FLR)1{/UGRND_FLR)
(PLATAREA)>454¢/PLATAREA)

(REGIST DAY )»2017—-03-01+09:00{/REGIST DAY

{/buildingShape)
{/building)
{/signboard)

XML FA9] 7k 2 tlols wdE AAsk] 1) 1+ QR 71E AR Mo & A ol 7haet ko] AX]
Ho] B4 AR} 9A] ARE £ 848 o]8sielaL, 1t H S 2R Al QA Fold, 1B 9A] YH= wE
o B4 Yn FoH BelHel ARE 1He] 4YS BF  wERolA AT A% B Y uel BHLALA AT
Shal, IR B 2715 Ao 2 Qe A AFE Stz =2 FAaE sl E& ¢ Uk o9k 22 1Y
Foll 9= = UGtk 1he] 548 A HoA 224 FEE A tloE & H 357 9]8f Table 132 -2 < HloJE| & At
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&30l XML 4]0 £E0be 1Hie] RS Gedo s
Ehd 4= QU3Ath

2 Aol A= o] R3S §I3 7 2 HlolE B
DS A 2 £E dloly RES Solale v
AP A& =8oko] Fie] 54 AEe; fX JR=
£744 845 AYsieirk ool upe bt & lofE xEs
Sl A AR wE dd T A7)0 gk -4, 1
of A7)of theh UREA]l 4, A2 Sl ik 2hEe) 5f
4 5ol Ao & IiEE 7lEo] ErtE A4S B0
Ue s e o2 P = QS Jlo 2 Az =
g el A& AHe o 2 skl A1 4E Ylojuhe h
& FAshE 7hgo] Au) gl Aol gk o1} ul-go] Zia
2 5 e AR Az 3% oo 2 Ve sl Y
S 7 22 dloly 2ay I 1 S T AlLE
o] F-5Eo] ZHHe] &R et o] Fojd = & AL
Z A=

5,2 E

=

ejstizd ofel g2 A Utk
2re] 52 dlole) wAL AAS] 9Is) SolguE w

o Al S 28oto] 7o) 2 vlolEo] gt 44 a4
£ Aofalela, 2 HolEs aeHo Bejs] 8 71
o] B4 Ao} 917 AR theo] Holsielrk 7hte] &
4 AR 7hae] A4S ) $18 Beld A, 1ol
A4 ARE FAS] Siat o] Tle Hr e Holsiel
o, g 7huke] 913 A ekl Al gele A
EEPgnel B2y 4 RS B ghe] 54 4nE %
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