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ABSTRACT A vast amount of materials—such as prints, woodblock prints, manuscripts, old novels,
and letters—written in old Korean and using old grammar and/or obsolete characters, are collected in
many institutions, including the Jangseogak at the Academy of Korean Studies. Digitization of these
texts has required a prolonged manual inputting process. Individual researchers, who majored in old
Korean, have read and typed the characters into electronic documents, which depends upon individual
skill, effort, and approach, and is particularly limiting because none can be significantly increased. To
date, only a small proportion of the old Korean document collections, currently kept in storage, have
been digitized and made available to the public. Even the electronic formats of the texts prove difficult
to displaying correctly, due to the incompatibility between the old Korean characters and the character
set on today’s electronic devices. To improve the techniques and efficiency of digitizing old Korean
texts, it is necessary to develop optical character recognition (OCR), which will analyze images of old
Korean documents, as well as input, display, and storage methods.

Key Words Old Korean characters, Old Korean documents, Old Korean font incompatibility, Digitization,
Optical Character Recognition (OCR), Image analysis
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Table 1. List of current and old Hangul (Korean) characters
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Figure 1. Structure comparison between (a) a 1 byte alphabet and (b) a 2 byte Korean character.
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Figure 2. Unicode Hangul Jamo (Korean consonants and vowels) table (Unicode, 2021).
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Figure 3. Unicode tables for Hangul Compatibility Jamo, Hangul Jamo Extended-A and Hangul Jamo Extended-B
for old Korean documents (Unicode 2021).
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Figure 5. Screen captured image of old Korean character input service online (National Institute of Korean

Language, 2021).




262 | 2EDEE|X| Vol.37, No.3, 2021

X}E.J 0111]1]9} el AR, BREAE)
XML(Extensible Markup Language) A}&7} £ o7}
4= QUtH(The Academy of Korean Studies, 2021).
°°l°k5§(w‘:r‘fl‘*—‘?——"= 2FMmMERD S A g ol
Ao AL == #7)5kL §lom F} HEo] g
A W7IekL ¢7] A Hol7|E 7t 7tR A2 A
ok ol2gt kel AN} 7L 715 sk
= 929 3t Sai7bA] e/ ojof it ol
A T=E NS JA5E dET 5 A sk
Fe Aolt}. ojujA] JEE= &4 AT 5 3
U A g EE Algste L sk dta Yl

-

deE A o] dHolrt AFAE AL ko ot o
g ey o RS do| BRI T g At
O] WAl Ko} g A dofjd 4= Q=S ot
Lgo] Fgs}r}
Figure 68 Q2% gtz EE(7|AHE 7], xml)o| A
71% ghRpe} 401”\ 15 AEste] dgt=& Adsh=
Z(font) 2 FA|TF A9} AIgtES A UsHA] Y= FA
B2 AR 99 x}"]% Figure 701 of|As}gict 22
£ EES ddf g2 o] 7IRAIE AAFE AS
Figure 8] 3EAJ3}Ic}. o] A ghZo] vl=A Y
AAHZA AL stefete MRE7) 719 AR of whatA]
O|wst th&E FA|EA| Gh=rtd dEo] H4& G4
Al Eet. whEbA of| H27]7]9) A A Y B
oNNE T o & QIgh Ao o] flo] BEE
T 4 =g oA A2 A A FAS F=
e 3 aefshz Ao| uhgalsith(Figure 9). Al 22471,
7t22719] HEHe 7h55A shal dAel Eojrr|E &
7V AY st A A 4= QA st gt
E}"ka Qo] of-38 4= & Ao hFigure 10). o]t
7S st 9 W HAAI AT SAbA of A
FE ot Au|AE AlFst] flstel 4adt 7152 4
gjsto] AASHE Adel &7 Aol FBasith

HJLI ok

Y

{

=

|

s}

m&:’.ﬂ—{>

o=

B | & 3x-cnE Ay
C @ A Notsecure | jsg.aks.ackr/viewer/viewlM

X 7| oo v <

A
001
)
002 5L Rim (GEE TP
003
004
005
006
007
008
009
010

e M Mol

e e

T PCR A PRI SR PP COPER SR Ir e R s
W £ B e € B BN B R B A edneibd O,

o
@

o
=

a4

13
5
ia
14
b
¥
§"§
1
33
i3

z
]
kil

&
]

%
4

:
&
2
b
B
ol
Q

8
4
A
4

o2y o £ st edeo St 8 A0 2o &3 St sk S el ag
SAEde st S EN I LLR e 2ol Bisce Bk
e N e e L Aot e B B e S de i A SN
e Bt el do 5 20 NS B 2 8 e o e D o ol B
ek ol el S0 2 o ek M rd e B M 0
BBl ek £ 6 oh svineS EA oot o £ BN

oo o9
gBg2a
N8 ow

)

2

~
|

ok?datald=K4-6792%7C001#node?depth=2&upPa... 3 g 1=

S E=@EMPR)

X | & ROISEREUSEREFME x | # 0XRO-CNETHZ x|+ ‘

ME|A By

&) > Z|AbE 7|
— ARC_kh2_je 35U 46792 001*
FLISE2=S(@IEMPIER AR
LEZz)
CHR(ARE) STk R /E)
Off Ll(—1z) Al(RE)0l A
AL G2 %T(;:u; 2 Y=H)
T 02 F(F)E oAl 2 A
=20 0%‘% FSHAH
ZEA) 240 JYEHS s
(BXR) 2ED fIQ(B A0l Z
AP EREE)S L 252
EEBA)TY L HoMH
&)l LY/ E) TG
)50 YR(IE) A U@+
EF)OH E*é("‘)ol X2l g @'
(#E)EXet 2 @@ A
(&) E JaEs %‘E‘r(ﬁ%
= )JLE |§I(Ei;$30| n2AZ
(HAES)0 HokER)sH T
HEBEL)E 5225 2(F®) =

04l rlo

02s o oo pUs B e s B BB U mmm o s, dliblal S -

Figure 6. Screen captured image of web service from Digital Archive of Jangseogak, The Academy

of Korean Studies.



‘)g,ho

> .ok anoXep 1o
okl

ne A Hoef. CAr

N e Lof ol
@ A seefnal, Loe

T O X jrrfir2ioh O,

A3 ojn 2.-obJjg o 00 mol (U T
ol CrCfou ki C 48 0.r bt
Do laakars Cok 8

P05 2 36 2 edy b [ efo [ afeadoades .0
10 STt S 0 Ldudilehiod ok 150 hul 10as 0 8,

rofoS-{0 bl -0k Zd © 5 o> 10 Hr oz Cox T
2 eR 0 1824 100}ek LKk oy bital B0 aRoNokal, L.

Jd <ob > oamjoni tok > 1T 8 iy > [ Epo [0, 00 B400f 10
T2 inC R -obr-C Elafririo i ok i XodinQoN. _Cro 40 & m yNrdoj
¥ drsfe M [oSeS 10 & et [ to S fo2 b [ (S fo

oo L kN oBop Jyrjonfing S fo Hom > e X o
Cmirleol fodrrlook T |32, O L40m0 2 Nr g 1CoR 08 G

a2 022 e fafrrdo s [ MoaLol L2 50 B futyYeiols
ool 18 k¥ ook Brriontsal 5 Yo 801 = Cebs 10 fo

of G Hu oo (U A rCyE foh X Oy b Thrjo < injoo:r| G -ob
-2, ¢foelt ko ¢ clook L | ¥ >0 Q2 2 0,

Yoke Onb oyl [l O 1t BrimyNrdioS klod: Liroh s
Apoir 2t [ O okin QG > iz, 8. -obriColoknl Q. >

2 UGN e N okoSe 10, 3, >kl 1S fo Sk-o & 1 GiHo

O Haojn -2 4fo % Ol foof, b Lal 1 L. 2 M
o AM el 10 s B T £ R (] ¢ shrath = % [ Codpatlops e
oofrJi. S ey [ O Ja fut e fs (] L. 0

bt 2 bt ol o6, 3 08 €[] >, .68 C [y 50 0.0, {8, 00, 180l

_Or
£
; 3
i |
% e

(a) (b)

Figure 7. Old Hangul text in vertical text direction. (a) correctly displayed old Korean text
and (b) incorrectly displayed old Korean text due to incompatibility.
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Figure 10. Old Hangul text with supplemental information in Chinese characters and intentional spacings

between words. (a) horizontally displayed text and (b) vertically displayed text.
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Figure 11. An example of Optical Character Recognition (OCR) of Korean characters from a photograph of a
posted sign at the bus stop in front of The Academy of Korean Studies using image analysis software, PicMan.
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Figure 12. Trial examples of Optical Character Recognition (OCR) of Korean characters with various fonts
(Batang, Malgun Gothic, Gungsuh and Gulim), sizes (11 pt and 16 pt) and thicknesses (normal and bold)
in (a) horizontal direction and (b) vertical directions and (c) an old Korean hand written document in vertical
direction using image analysis software, PicMan. Perfectly recognized words were highlighted by red boxes.
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