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ABSTRACT

Many local governments in Korea provide online services for people to easily access the audio-visual
archives of events occurring in the area. However, the current method of managing these archives of
the local governments has several problems in terms of compatibility with other organizations and
convenience for searching of the archives because of the lack of standard metadata and the low utilization
of image information. To solve these problems, we propose the metadata design and machine learning-based
automatic indexing technology for the efficient management of the image archives of local governments
in Korea. Moreover, we design metadata items specialized for the image archives of local governments
to improve the compatibility and include the elements that can represent the basic information and
characteristics of images into the metadata items, enabling efficient management. In addition, the text
and objects in images, which include pieces of information that reflect events and categories, are automatically
indexed based on the machine learning technology, enhancing users’ search convenience. Lastly, we
developed the program that automatically extracts text and objects from image archives using the proposed

method, and stores the extracted contents and basic information in the metadata items we designed.
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1 Title(A ) 8 Source(&A)
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3 Subject (F:A]) 10 Relation(#HAR)
4 Identifier (2] H #}) 11 Publisher (23§ #)
5 Description(A9) 12 Right(o]-&37)
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7 Date('2#) 14 Contributor (7]¢32})
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CE 3 IPTC 20f 27(0t 1.2 HEHOIH &%

= S & i

1 City 13 Instructions

2 Copyright Notice 14 Intellectual Genre
3 Country 15 Job Id

4 Country Code 16 Keywords

5 Creator 17 Province or State
6 Creator's Contact Info 18 Rights Usage Terms
7 Creator’s jobtitle 19 Scene Code

3 Credit Line 20 Source

9 Data Created 21 Subject Code
10 Description 22 Sublocation

11 Description Writer 23 Title

12 Headline

Z3: IPTC, 2017. (http://www.iptc.org)

IPTC 7 27)ul= <3 4>9) o] F 347019 vEltloly &5& 7HAH, B2 552 ‘Additional Model
Information(F=7} =2 XY, ‘Code of Organisation Featured in the Image( A% 5_1—1 Iy 9} o] A&A AR
Z1EEANA BA3SHA| ot MFEHOE 7|Es)r] ojg o] BE wEtd ol FEo R eskA] ¥t 1
2L} ‘Person Shown in the Image(AHF & ARy & ARlol| X8E AEE AR st JFoE B =FoA=
AAA AR 71820l 23R A, =53] 0|3 o] EXo] 7hs3 AbES A7eh] £13F viEtH|olE] HE o EH)
AAsIE oH, n7 AR Artwork/Object in the Image(AHR] 45 o}EQ /Ay = ARl 3d A& A3+

CE 4 IPTC &g £7|0t 1.5 HEH 0l &5

TR T =R T

1 Additional Model Information 18 Linked Encoded Rights Expression

2 Artwork/Object in the Image 19 Location Created

3 Code of Organisation Featured in the Image 20 Location Shown in the Image

4 Copyright Owner 21 Max Avail Height

5 CV-Term About Image 22 Max Avail Width

6 Digital Image GUID 23 Minor Model Age Disclosure

7 Digital Source Type 24 Model Age

8 Embedded Encoded Rights Expression 25 Model Release 1d

9 Event 26 Model Release Status

10 Genre 27 Name of Organisation Featured in the Image
11 Image Creator 28 Person Shown in the Image

12 Image Rating 29 Person Shown in the Image with Details
13 Image Region 30 PLUS Version

14 Image Registry Entry 31 Product Shown in the Image

15 Image Supplier 32 Property Release Id

16 Image Supplier Image ID 33 Property Release Status

17 Licensor 34 Web Statement of Rights

Z4: IPTC, 2017. (http://www.iptc.org)

https://jksarm.koar.kr http://dx.doi.org/10.14404/JKSARM.2020.20.2.067



U 224 AR 71522 22 22[E 2I8 HECI0E] 24 & 7IAEkS 718 ALS Yl W oA 73

she R0 R A =, UE 5 AR BAS wske BRE e 5 Qe vEHolE Eo08 AR s}
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™, ‘Artwork/Object in the Image’ 2] 7-9- &2 =4 Held 7I8F A4 14 &1 gato] A5 o R
F=3 ARG AAE A FEo R %L%Q‘:} olol iz AAIFE W2 4%ellA 7]ed Zoltk

E OE =ole] vEEelHE B ARkt %ﬂ{l?%ﬂﬂ(JEIDA)oﬂ ofsfl e ZHS] EXIFE 12 SFATHEXIF,
2002). ©] ZHE tAE7HZtE FYE AR LS 213 mlElloly xHiow P ARl FRE Ak
o] ARSETE ARS BFE W FIYA, 7t AR, Fhie} A7, A2 AR, 91X AR 4% EXIF WER]
oJEI7} AR 3| AFE o & TRETE B m=ollAe ARl 715ES] 71EAQ e E4S YERl = HEltolH
FEoZH IPTCE 1&g A 22, AR 7155 8 ool tig A RS Uehll= wEldoly #5224 EXIF
£ st EXIFE <3 5> o] F 31709 dlEbolE $ES 7Rtk B =R o] & AlZA
(Manufacturer)’, ‘Model(Z2)’, ‘Orientation(*d3})’ ¥ 22 AlF- ARE Yehll= HElt|olE 58 A|2)skal, ‘Date
and Time(F9Y)’, ‘Image Unique ID(AF 3 IDY’, Pixel X dimension(7}2 A}o]Z)’, ‘Pixel Y dimension(A]Z
Afo]Zy . ‘Compressed Bits Per Pixel(H4 F U= HIEY, ‘Compression(%3 ) 3} o] X zA|o|A] uld o s

FRHOR BEY 5 U AR 712% Wl thF 7182 AnE ek viekdols B2Ee A
(HE 5) EXIF HEtHOIE &=
= S & T
1 Manufacturer 17 Components configuration
2 Model 18 Compressed bits per pixel
3 Orientation 19 Exposure bias
4 Software 20 Max. aperture value
5 Date and time 21 Metering mode
6 YCbCr positioning 22 Flash
7 Compression 23 Focal length
8 X resolution 24 Maker Note
9 Y resolution 25 FlashPix version
10 Resolution unit 26 Color space
11 Exposure time 27 Pixel X dimension
12 F-number 28 Pixel Y dimension
13 Exposure program 29 File source
14 Exif version 30 Interoperability index
15 Date and time (original) 31 Interoperability version
16 Date and time (digitized)

ZA: EXIF, 2002. (https://www.exif.org/)
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HES U ARH ARE Yehhes F2S EFH Yk olsh L& vekdolE] $BFL IPTC vekole]
YB3} w0 ARAIA S4B olele ARA WEES T shel, B ERelME
AR A1E20) 7B ARE ekl AZ, U1, AL JRES ARt elulshs Rk, A7 Tdle] Tl
Aolz, AR Aoz, <A 5 SR, R Y Aol AR U TS HefHlole) FEow MY

(H 6) Z7P7|8) AIEZE g2 A28 7|58 OEHH oY &=
+=H S Hl T
1 A 551D 28 AZT A
2 A 29 EdATY A
3 HANS 30 EdATY A2 7
4 ENAEES 31 EANATY 4BAZ
5 HENZ 32 QC “gH
6 Tz g3 237 33 QC AR E F&
7 ARES AZA 7 34 ol7to]H. A
8 ARES AFA 7} 35 olgtol B AJFA 2k
9 AREE g 36 ofzlo| . grgA|zt
10 AREE 3907 37 olztol 8. QA7
11 eI 38 g REo] A
12 AR B 91A] 39 20| AJFAZ
13 AR ID 40 Z|aEo] $hEAZ
14 AR 9 Apo] 2 41 g 237}
15 7k Abe] % 42 DTL 1%
16 HZ Afo]Z 43 DTL 7}ex2
17 A& Y A 44 DTL &A%
18 HE HE AR 45 I A
19 AR 45 Z 46 Rk
20 55 AN 47 AEZQ)
21 5 TEANY 43 A= A
22 A7 49 1B AR
23 FAA 50 A A7t
24 A2} 51 TN
25 Azg Beds 52 A o] 5
26 Ze= D 53 AN 2
27 7|2EE 1D 54 A 24 A

A =715, 2018,

3.2 7I1& XXA| AHZl 7|2= OIEHHIOE =4

B e - 9 AR V122 dEEols B2 BAST AL Bad Ad 7S EA Badh v
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4 cAFo R FAdE A9l T At e Mgk kel JHElael 2 AT =AY AL 7=
=& 54 A BEE AR 7150 o] iYL A 2ESE ] AREH, Ui ARl AlE, AR (U3t
ATy, HIY, FIAF, FIYFa, S, BRIy, 2wy 22 vgd oy a3 22 T1F9
AES B AR R TRIY. <TF 1>2 FUA & W30 AR 7152 vEtE|olE dAjo]H, s ARl
AR AR B wEtElo Bl S-S 7HA AL, shelell T @At ZFE BE ARIEC] 2ol yEhdth

O ARIMAIES
W= MHIIHEAMSHY
AT S PO0ODIEES
3 3 Y 2019/08/25
BT T
LEETar BIEAWHE
‘s H SHA HETED
‘= =, PE5L0SH S, BIOHS
w2 E AT IEF
- ERUEEREE R
%80
YAL0D| | 4E22EQ
© HRAARIET|
el g
W

E %3 ARl 7SS HIEHO[E OfA|
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4

e,
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P FR L A, A, WAL, B 50w TAE Bobs /T glon, 7h Bop ¥ A, 594,
E-BOOK A147t 71%8-¢ #eja}a itk o] £ Al 71%8& 0% AR A%, e, 5% A5, g2,
T2 vEflolE FEO Tk AR 718%e) FH T e AR - AL WA FA|, AY - w8, 44
C A, B W B - A, A - B, B4 A, of3) - 24, AR, - drkow A Eo], 7}
AR 7158 o] F SlFshs JhE el R AT B3 55 A5 D Al 2 g A 559
ARIe) AE etk <9 2> P TR 2] AR 7128 vElol dAg ReFe, s A
NEREL 9 AETe] A%, ol &8inl, B EEolE7} 2ol Z15He] ink

m
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AFE FUA LE P2, PN FB T, AL %am A D
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A
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Ee 8 AAANE

oA AR 7| SEE Belet ) A viekdole] 3 Y Yk B =RAIAE ol So T
AR AL 7158 MERIOlE] A B wifﬁ A, H, AL, WIRE, 2% AR
AT, USE, SR, A, EHCIE L) E WA TAA A detElolE S5 3
Alo] %82 SRE BB orlshed, ol A Aol BAE WAk Fasithn BEslel Bgde

tAstet =3 55

3.3 FU XIXHA AR 71==

£ i i - 91 A /15 Eelele]

MIEtHIOIE A

2o} gz A5 ANRY 7)ol weh ek

3} ) AAA 29} AT

BB T A LEGTh

2)9] A7 7)1 2E gk

olElE B35t a3 FEES FEINOH, olF <k 7> Zo] wjBIF O =N o] F I AzA ARl 71E
= Q3 wglEoly S AASIATE AAIRE 5l A=A AR 715-=2] e ol 52 <3 8>
Nselgon], BHos AHsolol e Fu FHOR QNN FRoT TR
CE 7) = - o ARl 7152 OEFHIOlE oHE
IPTC EXIF ErEr =0 A
Title - A& A&
Creator - - gz
Date Created Date and Time - 94
Sublocation - - HAGA
- - - I AR A
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- - 237 5=
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- - AL Y 914 -
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- Compression AR E 29 -
Description - & A
- - - ER(HEIRE)
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2972 (Location Created) AR ZedAda
1%73(Group Name) B4 A& QE, oMEY tid AR IF olF
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719 = (Keywords) ARl ZoHE ofy) H2E
7t2 Abo]Z(Width size) AR THY 7ER Afe] X
A2 A}o]Z(Height size) AMA 5 A2 ARo] 2
AR 9 9% (Image File Location) AR B A2
ARl B} Alo) Z(Image File Size) AR kY 37
ARl k% ¥ (Image Compressed Format) A Rl S ) =
39 (Description) ARl digk A
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A - 37 S| AR T, T A AR VSRS om FA AR E AL e o]
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g BiEs Azle] BYE FAZ WA YRS LERITh E, ARlo) P8 AASE 1 Ale] &3
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AR Bele] AT Aol Belge Fo|=E Hrh B AolAE OCR LeZ Hed J)w AA 214

BT FL ALl 247} AlAle] ElsEs) AAE AFO R 25T, o)F ARl 71SEe| wElolE % QE
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OCR PDF, &84 27 &4 of22 0 Ag, 4% 7IEE1 AR, 52 ARRlA H2ET} Sle 99
Q12)3ka1, o]H|X] X 2](Image Processing), B &'d(Deep Learning) 71&-S ANl RG] 7153 |l AEE 5
3= 7)< °]tMori, Hirobumi, & Hiromitsu, 1999). OCR-2 Tesseract, 7= OCR, "}o]|ZE24XE OCR, Abbyy
OCR & UE& 855 7k o8 3] glo|B g7} EAgit WA] @o] &85 OCR gho| B2 & Tesseract
7} =t Tesseract= ©}}X](Apache) Zholdl2~2 ej=® T8 OCR ko] Bz golt}. E}E ol B gol =
OCRE 7= Z2-= HZA API(Google Cloud Vision API)2] o2} 7|5 & OCR 7|5 3lal o, B8
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HolS e AR <1 4> <18 3olA AT BAES WA B9l9] Tol2 2280 F19gsre] Ast

2
>
o
O

BRI 415 2 o

2019 9= 7A71717AH g 2] A §Ti<] ° v A= (Name)
a ke s+ X Creator)
Al Q?]}E gt d(Date Created)
20194 S 3 ZrA &F 4 (Location Created)
54 252 - AH A (Description)
(E) @A 9A]30=% 3; 29 (Group Name)
A A A7 QA7 ey %7] A8 AHRegistrant)
Alghe 24 > 7191 = (Keywords)
ord 3 Alel = okl A7 % 4(Object in the Image)

KOE 4 TRA| ZE %3 AE 7|58 HAE 24 oAl A5 /=Y OfA|

4.2 A A ZueF (g A VIE=E AH XS Ed

I ZAAA AR 71550 23 AAl= AR 71520 &3 7 o] e] 45 vERY
Ho, B =52 Held 78k A Q12 dagEES ARESt] AR 715Ee] 28 A

A 142 HAE AR G g
et AHE V2N, el ¢aEsS AR o A Q14 ?——_1'57— %"é‘ol %%5]5'— Atk B =FolA=
AZA AR 71552 AA 141S 3l 53] Beol &&5+= "ald 7N A /12 &4a12]E<] Faster R-CNN
(Regions-CNN), YOLO(You Only Look Once), SSD(Single Shot Detector)E 1353 TH

Faster R-CNN(Regions-CNN)-2 &2to|d A =-2(Sliding Window) 45 *]—% to] E3(Feature) S FE3h=
RPN(Region Proposal Network) 22 Al 318 A gsle] A E QA5 drelEelth(Ren et al, 2015). 3h2]
ARRE ofe] AIEE B8sta, £33 7 MES VIES T dgste dEsh ] ol W& Q1A £5F 7T,
E& 2 AIEE yRIY gE A 212 &arE]E<2] YOLO(You Only Look Once)E T ALZH YEL A
(Single Convolutional Network)E AR&-3led of 2] vl Blxof tigh Z8|2 B 7F5d(Class Probability)S A4k
3= WA AFEETHRedmon et al, 2016). HFEE BF2o] oZ BF gme) uper) whool] AlA] AA o] S
et e A8 s, F MY &9 ks Adste] vhed w2 bl A7} QS FE-S ALkt YOLO+= %A
AHE Esle] FPY2S =817 wj&ol A3l WA (False Positive) L HFS I 4= AT 2R Aol T
Q14 Y=yt EoljA= EAIES 7IRILh niR|eto g2 & gE A Q14 &31E]E SSD(Single Shot Detector)=
Azle] JE flo] e ARl tisll CNN-S A3istar 5% W(Feature Map)< Al4HHKLiu et al., 2016). YOLO2]
EAHE NAE] A8 BEl2AIY 53 W(Multi-scale Feature Map)o|gls EZE & AREsh=d], 54 W&
o 7|2 Uro] & HellAe A& AAE, 2 Welxe & AAE AT F =S Itk

B =wolAe o AR Zg| o] mEA] fgEs FAo] obd ARl 71EES I eE stEE, A Q14
LR QAN ASEE 7]F0 R AR BElS AR T Aush Al 7R AA /14 dagEE QA S5
AEgLoA ztolE Hol=dl, A 14 £=9] A9 YOLOZ}F 7P WE 914 £55 7FA|aL 9 O, Faster

.

R-CNN& 78 =8 Q124 £5& B ATtHHuang et al., 2017). 23U <3 5>} Zo] 24| Q14 HE S+ Faster
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R-CNNo| 714 =2 214 A= E Ho|m, SSD} YOLO+ Faster R-CNNel| H&le] 2+-& =7]9] A o tha)
o Q12 AL E JFAEE, Faster R-CNNS Al 7125 244 Q128 93 g A3

%M e %@iﬁw
o g perperson 5:992. &tson 0:992 3944k rsono'
‘ﬁ WY W ! LY v"?"a'

(1) Faster R-CNN 7]4F Zix]| Q1] (Lh) SSD 715t 2] Q14]

T121 5) Faster R-CNNZ} SSD 71t ARl 7|22 ZHA| 2lAl OfA
2. 94 2E WA (http://photo.suwon.go.kr/)

ke

B, B EEe AR AR 7SR SHskE A QsElsE AMEhs Aol ofd, ARk, A e

UREH R A S AE3HA Q2= Alo] HHolm=Z, Aol COCO(Common Objects in Context) H|OJE] Ao 2
% Faster R-CNN 2@-8 ARS319 T} COCO HIoJE] A& & 12221872 ARRIOA 807l2] A Sej~2 T4
A 85 dlojglelth COCO HlolH Al x| Sel2= AR, EF(Accessory), =(Animal), ©Z(Vehicle),
+2)(Food), 7F*Furniture), 7F#|ZF(Appliance)?} 22 739 7Heag] Lol Thafst S22 FA= o] A=A A
A 7155 23 AAE QAo At

=2 AR 715504 HEG AR FE57] ] 2o Q12 AIFE 0.99% 7851 0™, Faster
R-CNN E&-& ARE3to] ARl 755004 AAES AF F2319th o)A 28 A2 Pﬂ 71559
Hetto|H &2 A==, AR 7155 A Al i AAES 2-8ah] fleiA B =2 3751'011/‘1 dAISF R AHA|

A 7125 veld o]y &5 5 AR < ) A|(Object in the Image)’ &5l FE3 A S At <19
6> THUA X E A AR 7155 23 AAE As 9 shs A S RAFETH °4/‘] AR 7)1 Z-Eoll A
8155 Faster R-CNN 228 53l 1218 A= AP 1393 <dgto]” 270w, 1A1H AA = ARl & AA)
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arA %A (Location Created)
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=% (Group Name)
A9 AHRegistrant)
719 = (Keywords)

AHAL 45 ZUA]|(Object in the Image)

\‘ ‘ ‘3 ‘ i ‘1 l' e q:egg!er(-

{22! 6) Faster R-CNNS AF%EF FA ZE W3 ARX 7|2 KIS G A
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IR LR ENE] \ \21MB |
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215} H 5 (original name) ==
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T Y(date created)
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3441 ==
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& qlom ol Ba AR AKl 7152 A0 AREE A 5 e o= s,
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