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Document Classification Modeling Using Text Mining
and Machine Learning in On—nara System
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Yeongbin Yun - Hoseok Moon

ABSTRACT

In the military, a substantial volume of official documents is processed daily in
electronic format through the On—nara system. Documents dispatched from external
sources are received by unit officers, and manually processing these documents is
time—consuming. To solve this problem, the application of pre—trained language
models in military administrative tasks could significantly enhance efficiency.
However, introducing this technology into the military presents real—world
challenges, such as cost and security issues. This study proposes a method for
automatically classifying electronic official documents using text mining and machine
learning. Specifically, a classifier based on XGBoost has achieved high accuracy,
approximately 90%. The adoption of this artificial intelligence technology will
facilitate the automation of routine administrative tasks, saving on manpower and
time, and improve the overall work environment, allowing soldiers to concentrate

more on their primary missions.

Keywords : Artificial Intelligence, Document Classification, Machine Learning,

On—nara System, Text Mining

=Y 0 2023 118 20, MA@ 2023 11& 272, AlRj=REY - 20234 112 28
St} 414114
1)

3
Whyleketal w4/ 1A A A hsmoon0329@gmail.com)

19



P, 28 g
ol AL Bl

[

=y

2 o= FAR wEs|ojo}

. ME

o)
=

ke
o =

A W

9]

Mo

A=
;
1

[¢)
A

o

gl A T
2z 9o

1

k)

A &=

p

.

Fooly

o]
i

TC &

L= .

1

ko)
pid

afoF

)

o 2 ujF-5of ukFs

Al R

sto] 3

o

Q.

[¢)

71%5&

& euel A=) WER

9

e e7Al (e

o]

Azl e,

)

7|E}

ShaICH

A S EFERE
@282

S2¢s

=]
=

A S 278 e 2 871 Abd

AR Al Al

S

Aol o)

chelzlet

F A A o]
o)

°
pel

w7171

=

=

A

1

k)
pal

e Alzwl i FolA AAEA i
&

&, A el 71
el

& gt
pun

=

[

L
L

o]
%S

o
Mo

offy

Ulo

-

.

3

o

floF

[

IR = e o S

=
pLn

)

RE F QR o FAR A

AL 453, Abetell M

Rl

=]

}

o
=
=

-8
zkﬁ‘

3}

o

ol

ol A

A

7y

=
)

o

tol HFAAAxe] 24

o

2 FF7|Hen

-

L

].
el 44

9

T
fl

A

o

I

=
T

=3 AAEAY 7]

]

=1
pe
=

L

o
o

&+

ofpy
A
Ho

e

Mo

el
B
;QL
o)
mh
Ho

B

HC

#ole} )

]

s
Rl

7} £

H

5

atH, 2wl

o

afoF

)

5+

HZAANIA EE Aol A= A5

ato]

)

<ag 1-1>3 2o o

T

1o

FR Wy A

Aol of

3 AFAA A=

=3
A=

=

uh

o]
ak

jE

Ho

o}J

NI

=3}

Gl Al

j=3

L ERE SRR

9]

e

=

=
AE

=

u] 5]

-

o

Ha 9tk o

1=

ol tieksh AR
USPS(United States Postal Service)

o H

20



JIHEtEE 886 2UAAE BNER 222

o —lo
o &
e
fols
to
N
f~
o
=
il

o o
6+
ﬂﬂ
il

>
i
o

i
M
oft

e
>,
e
o
g,
=2

ol M
>
ot
o

rlr

k
&
o ok n

222 (LawGeex) ol A=
Pg o= 1130
5Zi° Aot APS s}
) FA T 26% W

2 SO 2
3l

>

g rE
o o
A

b
<

, 3 ke
92%0] A3tk st @7t Aol

X]B‘—E— 94%4 XQQE% Bl W

ot
=1

MU orlo BUooh
¥,
D)
r:'i .

[
o

B2 ol e g dJo lo o gl

rie }olr
>
r2
10
OO
Q,\O\
=2
o
¥
£

>,
40 om
b

=)
ol
re

[
=
N

S

ETSY

£ Y

_[ok ‘{)‘

ET; i,

ol

ol

2

K

)

o)

o

RG]

r

= o L
f
il

i

Sy
o

o g
o
2
Iy
ol
el
.
o,
ok
ro

1
e

o
=2 o\
o
o 52
(o] L

“.
=
Ir

0
ohor

rr b
G
o

M1 oo o

I ol M
fo
_O|L
X
=

o,
ol
bl

B
olr
o
=
i)
ol
ol
Og‘:,"

ro
ofl
N
olf
o
fr
—_&4
ol
M e
2
HEoHmoegt 4
ko o
2

rir
l-« (
o
o
ofN o
et

A
pad)

P DR EERENE L E DR
o) Aol AHgE] galAE Has AAe

42 AR APT Dast ok v g
yed wel 49 dolHt AAsE 7%
=

dholE 7 F83A EE/=2 s
[e)

O

dxe  dolHe AAy HAHde F=
BoW(Bag-of-Words), TF-IDF(Term

Frequency-Inverce Document Frequency),

Word2Vec, Z8]al Doc2Vec 22 7|%o]
49}k Bowset TF-IDF+= theje] Hl
Asto] HBl2E oA Fag dolE AW
o AFE-EH, Word2Vece ©HolZ e 3}a}o]
Falo] on7kx] 1#stE 7ol Doc2Vec
Word2Vecs ggsto] w4 HA] 9n&
JH 2 Wdltel= 7otk 74d3](2008), ¥hzt
4(2012)2 92E HAA AHE AN o
A o] WEE FAStn gx dolES Al
= SF EA0lA fold 75X E TF-IDF
o]-&ate] Aikste] &-&shAH4].

dole& o]&ste] Awdlge] &8
TE ettt A4 3(2008)= A
AW (Neural Network), &AFEAUYF(C5.0,
CHAID), KNN(K-Nearest Neighbor)<

skl ml= S Yo gty MeSHO| 8719 +
A WFE EFetaem (5], AAR(2017)=
Word2Vecs st RNN(Recurrent Neural
Network) 719 2&-S A5 A AlFsHATH6].

AE(2017) = Word2Vec¥} Doc2Vecs
CNN(Convolution Neural Network)oﬂ =« g5}
= s Xﬂ"ig}"j o] =M A
ol Doc2Vecs &8 0}5 7ol

gharo] Al 7IAF BR 3
FATHT]. BAF(2019),
Doc2Vecs o]&3alo] 419
o= H}EFO 7 SVM(Support
Machine)? &4]2~¥ 3]7] 2d&
[8119].

BoW % TF-IDFH®H4
&t Ao dnkH
ofst= Hle A7 9l
2 Word2Vec®} Doc2Vec
o] 749l oJulF #AE
HE 3l WA o] E]ELOH—E

Atk & ATl A=

| EaN=
L=

fr Moo e

Oll
-

m1ﬂ1 o o JE rlo rm

Hl A~ E
A=

7€ 4

(ot

&8
2

Hu:

R

Vector

FEEs

Lo

21



q0
0
[
Ho
fol
1z

ferlm

<Data> <Preprocessing, Word Embedding>

P @

<Train> <Test & Validation>

< 3-1> M=% ¢+ Xt

B =R o AxE esied <y
3-1>7 vk WA, 20208 19 194H

202241 12€9 3197bA 2uhet Alz=gl Azt
AFEe] AEg FAA st HiE
dolHE sttt

(Explanatory Data Analysis)<
dolel7F 7L Sl WiAle 54 % gelst7]
el NZtHow Faste] st 1w
g2Eo digh JEE GEE Ure 2o
EZ3HTokenizing) #8& A &80 A&,
ot & 4 dAs T dAAE HHES AA

o0F FAH A

doleHe A HAFuoE=
HE 2487] e o2k el HEE
3k WE 3 Word Embedding) #4o] &
Holl, Python®] Abe]Zld gholBelg& &
H2E folHo)A ResE 7]—v‘2i

F%3F= ‘CountVectorizer’, ©o]¢] W=
A REFE 283k ‘TfidfVectorizer’
T o, AbdEs do] Rds
sto] WEStebe W AREE & Qlth

w5 Jlwe WE g

ko B ot

Ni
A obo

off ) oX ot
(L oo e to go r°“ o S g

© 9

o

N
N

o%

CountVectorizerZ o]-&3}5itt. o]
Al A= dlolee] 5 me &

e WYX AE, XGBooste} 7
P74 Haek 2o A3A| 7Y

-
Mt ox A om)y 1>
S

o o 2

i

S B U T

oo
Kl Hﬁ
_O‘L
32
o

=

32 EME ofjo[E] 24

AA dolee MeE 68742 AES 9
u3lE= ‘document’ WS FAIAE ou)E=
label 2 FAHO] Qom, Wgasl 3
= ‘label’ ®FE Z}%ﬂ, 1AL, AR, AE
5 1278 BAE

‘document’ WG+ xﬁ%ﬂ 4 o]xq,] B E
dole & A AlEo] 23 et Z ZM o
ol Sl dal A AlFe Hols &
<19 3-2>¢} 2t}

Histogram of length of official document

400 A

300 -

200 1

Number of document

100 4

S

o

|I|||
10 20

<JE 3-2> 2Lict 8l2M S22 MS 20l 22

30
Length of document

A A ol 104 e #e Aol
FE 6027 S Sl BE Fe] Al
= 267l A 357} Afelel el =¥l At

REo Pl molul, el BHS FEE
423

st ATATL AR AT W 4A%
2olz mdsEs Gaol weo ey 2
sehan % 5 gtk 24 A5l g 71457
g2 <E 3-1>3



EIAEDH0lY

He
>
=
Jo
i}
1o
il
0F0
o
o
O
u
=
[>
0z
Ho
x
HI
i
0]
e
o

<H 3-1> 32 M= 20| JI=sSAg

TARZ | 3AE

o A o] A
SRR

rE kH
2

&

a2
(=

< 3-4> EE M=s /EScHRE

Moz AASG wde 4 9 B

g Ak g < el

e 9 HBoplNE AR CE gaaa san asd dugel vee <
— 1 g o 11 ]

Sl W e Ae e+ |

A, QRIAFE 198570 & BrdE BEE Ko

7} Tﬂﬁ-ﬂ-% Xd.\ dlolE E,izo]_ ! - ]
zbjr - u;\ A HelEE e e I Qe} o] d Bafde thokek Y ZALE 9
e o
sk sln AolEl S0l B ok WA o2 %
g TAZ & AFoAe 2, RIAY epd
of FF= = dlolEvhe EAgdez AAE
1 o, Y dFS YFa PSS s
51
Y+ aeEx
1 3000 1
30 A 2500
2000 1
4
20 1500 4
1000 4
10 1 — 500
O p
ooulnts 0 ZHH QA S R AE I BR O AE AR = FE ZE
=k
| 3_ny Do Y2 2 ! | —
<8 3-3> 8= M= 201 &% O <72 3-5> [I0IE 2A =22
et =(Word Cloud)= H2E HlolE]
oA Toje] RIS AlZtH o Fds= WY
o] = = “ 4 g? 7E:|J_"|-
el BAE YollA A5 sHFste dole o
2 FER, SE $Fes ol g Fe F
w2 g@ste] oy wel F& Add 719 4.1 Hlo|e] MA2] Z1}
EE Shroll gofel 4 glE Wolt, ol & & ok HolHE B3 A3E ulgo R f|o]
435l A ZAFE A <a¥ 3-4>9F 2 H dAg BAS APkt AAE Aol =
A s v Ay By dd W Python ¢o]¢] numpy, pandas, konlpy,
A A 59 A37F M Bol AMgd A tensorflow 59 #ho]lBe|E S Algslgith &
g1sk 4= 9tk i AlEe 54EAF B2 22 ol FF Kol

23



o] AAE g
1?—7} <HE 4- 1>oﬂ X*FAFM A
Ao tisiAl <E 4-1>7) 7,;01 4g

s CAAY A et B FE A
5o FAsE ™
%

= Ha 27l Aol 1470 delz 74 H

SF

2L

1

ol ¢F 2,3007K¢]

o] 91, 67 Tol& o]Folx AEo| 71 @

Skt
<H 4-1> 2M Hxe2l 23t of
=AM izl 2z

'CCPT, 'E°|' 28
1 |oo_|| 'BSC‘ 1A |.v 154 <!
|_ PR =
B, A A R

’ S, e, s

3 'FEA, EA CCTV, AR

'%%‘, |7(7|.|y '?_19'}", YE_T’_!
IR, A, R

4 'il—ql', v7:"_§!|’ ‘E_T’_‘

42 SAE HlO[E| HE{st B
=

g AE do]H 4%’47} 59 S+, #

FE7} olad 4 9l

dlof @}, o

24

o, B Aol ds gs WEE Uy F
Ae dole] Mxg Walsle BOWE XA

3k 3145 et BoW 7|He 8l~E
ole] MEIE JY F M dew wHow |
2E HolHE AunHon AL WY
ok,

sHAIE FelE Tof= of 2,3009 M BE
@S Shgshrlelis Akdel g A ol Wl
= A HlES aEste] 7b dole 84
= AEHoR Frishe WS, 2016)=
ggsto], +4 HE& 60%5 AAd= 2
10071¢] ©ol 5 Stz AAsiin. ol
A 100709 o7k Al wA e 60%E
Adths oqnE Ztenh 3 dolE o] X
g2 40% A& rashHwk oF 95.6%9] A
Ea

7 Avat e 4 o101,
olgA wid WEe e HIOlEig} 37
dol

]

-

dolglo] W A, 2 e
et vpoz Wy
EEE E%‘Oﬂ % g3t

-
.

(Decision Tree)¥-E] 7}%& ofAtE wdly}z] o
ol RS Abgste] JEwE Wyt



8l
__o_l
100

oK

(!

El
!
lE
IH

—

__o_

ojm
i
ol

!

43 7|A

3l BERT(Bidirectional

Encoder Representations from Transformers)2}

ChatGPT(Chat

5T
it

20199 =]

A 71 A

[

dlolgol o

Ty

186

o
=H

SEEEREIEE!

of thg

of

g
ia

)A
el

off

o

re
Fofol 4

E

Pre-trained
zZ

7

GPT-4
1A gtk ol el @

-

.

Generative

Transformer)2] 7]4Wko] =

st ol

S

a4 20204,

2021 dolE& g HlolH=E, 2022 dlo]

Fo] A
d~E, XGBoost

S

fLN

=]

hyA
s i

7} HolHE

[c]

]

A

=

A, SVM, dHH

E

ke

o|J

d =
2=

A5

=
=

ERERIEE]

o)
=

p
.

oA
aLr

i

al
s
a-

5
4-2>9}

714

(Accuracy) & Alg3l9a Aa= <

2,

e

.o

AlolA shE37] w2

7o
%
B

o

o

T

ad

g W got wal

L
.

Ll

s

L

3

90.9%

5T
it

90.3%

89.0%

87.3%

ol AgelA A

B

°]7] wZoltt.

T

]

i HolHZ

1.

o
=H

p

T

4-2>¢ A

3t

<

°F 90%

33
b
o
X

=
i

T
!
<N
o)

B
)

7Hd

‘Bag of

==
5

o 3]

Words Meets Bags of Popcorn’e] 2}

§ shehile z4el

5
1

k)
T

o ol9l o
B3

PR

5159)

a7k Slvk o] tidl= SIEUl 43t HolH

olt}y. A& F=o] doly ¥t 7HUE
1] o] 2 (IMDB) ¢l 4]

1 72 (Kaggle)ol A

R

1

k)
pul

o

. o=

dlelB 2 ARE-E

7}

o

]

3

)

Alzkel

1,20071 €]

d|

)

ox

4

N

ofpy

el

X

-
ol
_Eﬁ

=
o

AT

kil

ojAH o]

w7h 80% Fuke 7]
go] JEm= 99.3%AT)

i

3
=

=
ol
ox

4+

myl

.

10°

713]g-0] 27

25



SdEl. 254
7 Aol 7| djE J;I- i _E_ SI_-I
o el AREI Qe JdE AR, F

7124 5 8 EelHE 288 AT 7l 1) ey caat 151 APRel 2 Qe

=5 A48 F e Toke FEFAE & w4 A135%". 2023.

A EAo] e AT} Ao #E ofo]r]o] [2] NVIDIA. fSharpening Its Edge: U.S.

7F guhd =E3a FAEd £ duf B 3w Postal Service Opens Al Apps on Edge

TeEsta wEAel o] YRE AEE AL & Networks . 2021.

NS B AMZoT Z=wae] HolE 47 [3] LawGeex. 20 Top Lawyers Beaten by

Bk o gl 49 ARe Ak SRS L e

oA AFA TS & &g3td g JFE _ - i}
E3] #A9 A% IPC 877, 41753t

AEstetal, AGEAE AT W B s 327, 10(4). 2012,

HE Fodnh ol @ wmHel mel MARE v (5] g4s, gAle. YIASKS olgd BA

ol AA A5 AYrds PaHoR WA FEFOl R . ArdE AT, 394),

A QAze] ZoARl oUAE Huh iEe + 2008

A AT AeFH Alae] BEe 2 QuE 3 [6] AW], o5& “Word2vecs 283t RNN7|

o] AMulAel o 347 wAe| 7]ojd Aol gke] A el W3R AT A eAI L

t}. g+3], 27(6), 2017.

[7] =S, 792 “Doc2Vec® Word2Vecs
k83 Convolutional Neural Network 7|%F
ghao] Al VA . ARAElE], 44(7),

[8] X5, 54, “Doc2Vecs o3k 53] &
A A 7. ghrd R Elske], 2019.

[9] ==, ARat, 188, Ahs, 93, ol

, A A FAEE TR I A

=
7 A" A7 Sl 240D,

_ e
@ WEEe U we mue) Ay BAY

AT, 2016.

26



S AED}0)

|

|

0C
He
>
=
Jo
ii}g
1o
e

tE5H 2UAIAE BHER

S I |

%9 (E—mail: yb6470@gmail.com)
2014 ST A HEw EEFA I sha}

A4 St AL IR AT A
PR} 1 GAE vloly, golEusl, i Al

¥354 (E-mail: hsmoon0329@gmail.com)
1994 FFAMESrw s}sta) shal
2003 et dAFF sk AA)
2006 e thetu AMe] 33t uRA}
2010 nH e w EAE wA}

A A =gt weeeet s

PRk : KCTC uelo] el 24, vloje] s}t
=+Hk Al M&S






