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She ZrIfe 95l At AT BAAE W G 2 F4
(FUEGO: Fire Urgency Estimator in Geosynchronous Orbit, AH|Qlo]=2
2)E JEE o] Ax"E2 e HEE 4 Qe AHS Hoer ST
oh qheF AHEE gdid Aoz waEu[Od 2-5], BEE &8 Al 3
v 2FHEA fXE AFste] 4AHEo] AA SEET] Ao Hied 4 A

d

) u G | Linte 18 e 1790 :
10:39PST, Oct 26, 2003 R,G,B: 0.81, 0.66,,0.56pm | 10:39PST, Oct 26, 2003 2.36-2.43um

[28] 2-5] ASTER AlA & stelsl u]= J2rma](Grand Prix) AHE

18) A, =AW, AvdlE. (2020). A= oY 2 disS fft Ale. T=EAdRd T
AERH,, 22(4), 79-86.

19) Pennypacker, C. R., Jakubowski, M. K., Kelly, M., Lampton, M., Schmidt, C., Stephens,
S., and Tripp, R., (2013). FUEGO.- Fire Urgency Estimator in Geosynchronous. Remote
Sens, 5(10), 5173-5192.
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20) Sendra, S., Garcia, L., Lloret, J., Bosch, I, and Vega—Rodriguez, R., (2020). LoRaWAN
Network for Fire Monitoring in Rural Environments, Electronics, 9(3), 531.
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A= Ao WS AdSstr] Sldll A5E HHE ookt 8¢lo] 3t
A gl vA= Gl ot d+E MIET Slok Ad7EEde
(Carnegie Mellon University)®] Z2HAEOS] A2kl “Metro21: Smart Cities
Institute’ = ASFE A A= A5 9t 2de AFSkT. o] ZRHE
ofME oIS dAdQ dS5=el tioll 670 ol 2 T 7HsAde ASsch=
Reg Jpdetelon, oS Ay =EH S ke 1
(&2 AD7HA 9] =2tz FdsHith.22

(1% 2-8]2 d=E 3 94 d=
£ AlZefsto] HojErh2d) o] Hee o =
goto] s AEZ=Risk score)E FHlo|Eshs m=H T AH=(Pittsburgh
Bureau of Fire)9] AHof H-g&|3ict,

Fire Incidents
PBF Unit
Incident Type
Code Description

Response Time (Min) Range:

@

# Non-Residential Property Risk
COMMERCIAL
APART:AD+UNITS

APART:20-39 UNITS
APART; 5-12 UNITS

Risk Range:
L |

. Qe i
(19 2-8] ASE A Hde 95 23t

1
.

r

22) Wad, 4371, s, A

23) Madaio, Michael A. (2018). Predictive Modeling of Building Fire Risk: Designing and
Evaluating Predictive Models of Fire Risk to Prioritize Property Fire Inspections. Carnegie
Mellon University, CC-BY-SA 3.0 IGO
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o 2un] o=

e eF #upn] ABEAME(PTWC: Pacific Tsunami Warning Center)&= 0]
=9 SHYH7IH(INOAA:  National  Oceanic  and  Atmospheric
Administration)©] 2%ot= AN Y HHEAEH 7t2d stuz, o]32 vt
2] 5]d AR AJARN(TWS: Tsunami Warning Center) T2 15H0] AR Z
BlE 1= T1 osFe] vt oigk Aum] il JRE AlFstal A
Ty Al AEE Igste s @982 NCTRINOAA Center for
Tsunami Research)ol A= 2un] FEE QI3 A52 drh. 2un] o= =
Aol oA RY®E®E HHZ DART 4G Systeme] Itt. DART(Deepocean
Assessment and Reporting of Tsunami) A|2A®-2 sfjAe] vlet 2 (Bottom
pressure)= SA5te] AUn|E  AS5oh=  A|AdHo|ti([I1E 2-9] ).
DART 4G A|&~”2 o= A5 sigty de| S7of HAEE s 2]
o] QUt25

[1¥ 2-9] DART 4G System

24) Had, F7), ol A=

25) Acharya, R. (2018). Evolution of DART technology and development of fourth generation
bouy system for deep ocean assessment and reporting of tsunami — (DART 4G). Indian
Journal of Geo Marine Sciences. 47(3), 519-521.
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A7 Ao Higt 52 A9 755 wiwe] dSEtE AR
of A= AR FRE ASct 27| BHAIAHE F55t=
Hrop gyplolgtal mtso], W2 =7t AZ 7] FHAIAHE =0
ol Q. v A XA (USGS: United States Geological Survey)™} vl
AT F A2 Y (FEMA: Federal Emergency Management Agency) 5©I
FHEANA AR 27 HAEAAHEQ Shake AlertE 7HEstaitt. WEA(Wireless
Emergency Alerts) A28l E= MyShake ATFEZE & Fof AU AHKR /\13]
A5 AlFstl o 22 "HEd T Al 7les &8 o1 94 A=

s AFoigithzo A2 AA FHxE AW x7] BHAAHCS
UrEDASE 7Hsto] AxtAle] A-gotaict. f2vet= 20189 1195FE 2

s
0%

Y
o,

N

A

5 4% A=E AqER BRd dEFe AP AHIAE AlFstL 9
ot AAD 2 A5 BE 71ES FESH= PR 5.0 oAt AHe] tiE] AR

7} e

26) DeVries, Phoebe M. R, et al. (2018). Deep learning of aftershock patterns following large
earthquakes. Nature 560, 632-634.

27) BA3sk (2022). MeAl EAGFASALE 75 A% TR AR, 24(2),
32-35.
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A2d AdTE A2d Ve 2%

nl=o] AdE AARE 195180 A& AAEQIH. 299 = HF
= AAZ FE5HEAAFH(CONELRAD:  Control  of  Electromagnetic
Radiation)©] Tj&]o] FR7} A2 o]al A& gdEe Bd 4 A
Holtt. =7F AR 7 HASHE diE B el AAl whet ml=e] Fa FA4l
Aot HE e WE=olA XAFHE v FoaeE o A WiE =
UEAA g4 "Hoh 1 o]¥2 CONELRADE 1394 AIAHI(EBS:
Emergency Broadcasting System) 2.2 THA| & STt

ERSE AR Argtmut opzt Eyjo|Lel e ArdAsiu, €Yy AS7A|
Fotth, A= &9 G959 49 EAN(Emergency Action Notification)
dEsd v deddzde g¥o= AEH, EANS At UEA=

Al BES SEOLL HIAAER Wee AR R AdH

o

AN rlo

er
ol
=

(3 2-1] Zof7|d A

Fol7| e
o A A g | EAS Y, £, e, 59 9 EAS wd AUAR
(FEMA) oJato] ciat AY 53 2 o,
A= 4 o o 5 | EAS 710 9 AR E EAS Aid wlAR] T
(FCO) 2EZ 9 gHrE ¥ xﬂL 174 4 <](CFR(Code

of Federal Regulations) Title 47 Part 11).28)

o= 71 INWS) | 714 AR 2 AR, s 5o A AdAE Al

19979 EBS+= SdAIGH=E AT "AEs, A~ Asst 59 1
3+ 9Jall EAS(Emergency Alert System)= W7 E|Ith EAS 52 AU
A (FEMA: Federal Emergency Management Agency), U= 7|47

H

28) =84, WEE, AER. Q018). TR AGEE Y1E BT CAABNSTEA,, 30),
51-58.
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(NWS:  National =~ Weather  Service), AFFAALI(FCC:  Federal
Communications Commission)”} 35208 Zoj295tglon ol 7|ahd o
o (& 2-1]3 Zth

EASS] 7P 2 E42 fAgstE EAS A wAAE oot of7]q
v WAAE Bl A4, &g A, BEY IF A9, wHAA farizh Uﬂ/\

Ao Hz Wy A7 e ARsE mEEe] gk FCCH 1AR C

A}

Title 47 Part 112 A A AGstr] Yol YE=r 7Hol HAIAE w2t
ExHo7g AHolsty Q= EAS A AR TR EZo|t} 30 EAS HAIz]9] F

8 g WE(EEE)S [# 2-2]9F &

(3 2-2] EAS HA1A] ¥ W-&(EEE) ZE A

A= W8
CAE - Child Abduction Emergency (o} -4-3))
CDW — Civil Danger Warning(tiln]sl] HH)
EQW — Earthquake Warning(A] 744 7 H)
EVI - Evacuation Immediate(ZA] o3 ZH)
FFW - Flash Floow Warning(F5et W& HH)
HUW — Hurricane Warning(s]2]7]|o] &)
SPW - Special Marine Warning(AWl tiz] A H)
TOR - Tornado Warning(EY|°]= 7 H)

Qe #A4H A Agel Bddew ogsln Bate vl o
nl= AHe 20060@ HE BHAIAEHS Fdsty =] RE mijAE Fdl
AR HAZE A & = T HAEAAFHIPAWS: Integrated Public
Alert and Warning Systems)= F+=3th. 240}, Alolg, 914 5 WEAE

ol BE WARAE HAEsh= EAS, FHiEY} —‘?ﬁ%mﬂg ol AEEH=
WEA(Wireless ~ Emergency  Alert), B|=ol¥714d(NOAA:  National
Oceanic and Atmospheric Administration)®] 714 s NWRINOAA
Weather Radio) 5] IPAWS®] 472 HY=[c}3D

29) =84, Wi¥E, A85E e

30) FCC CFR Title 47 Part 11. (2022, Nov 02). Emergency Alert System.
https://www.ecfr.gov/current/title—47/chapter—1/subchapter—A/part—11
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E42 ¥& FAE T2 EZ(CAP: Common Alerting
Protocol) & RE ZIAH HEr|He] FTE T2 EZS AFRSIHE Holo)
FF A= AF WAZE SHEstE e CAP HIAARE #4145
AV A ST - S Ek AT AT P Do 129 A
AR diA AR, A=, 9% 5
shrts2 [O9 2-10]49 RE AR
dAEE AEsta, CAP wAAE FAloh=
Ao s Hgksto] At tiFoAl WESHA ok

Eﬂx}— CAP ZE2EE 7|ito] A

-
BE AEALTL o2 A

NE

Alerting Authorities

Al F imllllzﬂadm‘

‘! DP&“SELEQHIL

EAS
; "Iirt!ﬂ-:hfaitﬂ.lﬂ,l‘ | i
ol ———— it
\'ﬂrem_rﬁl\:m:genry n WIHEELEEBEI E

| LERTS
i APABLE

CAF mrassages

safaai ll 4y

e Maissage Bouter
H0pen Platdoem lor
Ermetgency Metaorks)

1PAWS compllant
CAP Alart
Ceriginatbon Tosts

IPAWS compliant CAP
Alert Origination Tools

(718 2-10] IPAWS AT

31) Integrated Public Alert & Warning System. FEMA. (2022, Oct 25).
https://www.fema.gov/emergency—managers/practitioners/integrated—public—alert—warning—system

32) Common Alerting Protocol. (2021, Jan 6). FEMA.
https://www.fema.gov/emergency—managers/practitioners/integrated—public—alert—warning—sy
stem/technology—developers/common-—alerting—protocol
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29E T gtk NHK] A9 el oAs] Adgsozd 554

NHKE 1926 =F=(GREH) AHE FJLEIo=2A A= 5470
oA Zduk 278 Ag, 914 AE 270, 2tHe 370 JEHAZE @dskal
ot A 39 EEQ NHKe Al Aol disste] Ad div] 7129
(disaster countermeasures basic act) A2x ¥ o2 23 of H
Azzel oA AdEE FoAreE AR AdE S0 e A o
F7F RipEo] Ut}

olof we} NHK+= At HA Al AddE-2 AAIstal Apdo] HAAgE
Aol Al F=ollAl Hargte = s Aol divlstes o Fs}stal 9l
o TS A AE 9 AR =RlolAl FEsfoF & SRt k3 Al&-A
sket AdE A 9o A ¥ wAE 2Zebs) NHK 2AF 2 219
=0l BE TVZEZIH 9 2= TOC(Technical Operation Center)E
AX FHlofA WEst= AA (O™ 2-11]1=2 oo HAAl= A<
2AE HES $EAT, RAAEE Fo 9 Addgo] Soled 4 &

R 2t

o
P AR, BAY, deE, AAUelde] S50 AATHoIA

=

d

g

33) A WS, 274, ol 8H. (2016). dto] A 8l
£4,, 3103, 112-121.

34) sk, (2010). Agmt AFgE AE)A A% PTTA Journals, 131, 61-66.
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ATIA HFEIA.
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40) National Disaster Management Research Institute, Disaster Response and Safety Support
Technology Development for Vulnerable Groups. (2020). NDMI-PR-2020-02-01-01.
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™ suncmengAl

25 Tt

188

Y BESY T yREGH
@29, 3d 8)

3
=
el

TIHEE

714 HiZ Open API
(7|58, 27(0)= KIEIs)

I

7|t 1A

B AE D 7| EE £ 4SS THYSHX|
7| (4%, 44, +9 &)
Ly
O zawsse
sasEze

@pgex, Z0jMen, o= 5) [

(17 2-25] BRATHRADEZH T4

61) of2ofold] STAHFIRHALEZ A, http://www.safealarm.co.kr/satech/solution01.asp
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oh FHpo|Z 2L

Fetolmzb mRUElEA Zaze] 2y Wy AFS o Jeo]
Esjo] Hojzr}, @erdniel AZHFAAEII] Open APIE 3Hgalo]
ajel ob 9x o] dElolE szt

0 O zvozzu x |+ — o X
& C @ () https;//corona-19.kr Al = @ @

¥ ZHio|Z =L}

|
2L sistm

B o 0

®

= 29,2399 3

S et = A2 U-10 oSS HY(11.3., 004 7|1F)

45,121,6949F

(1% 2-26] FupolT 2L} Agshy
2 AntE ofux] Axd &34

EMNAAEH T E22]0] AMHEZA(enbrix)= THEFS S5 TlolH

AEY] A g AAte g e 9 FAske] ofyA] AHE

E3 2
AHFT SolH AT Open APIE Tgato] A2 YolA Zagt oz
ARE 9 ARE AL




WD g

i ] ,1..%-], .'1:' .....H 1;:2 \ . | -t : | .
k;- 5007, 850,864+ " i o |"'
3,000,000+ 15 a o
= ALk
= 1= Ll !‘1{5‘35‘.-..;-. Mﬂﬁﬂ“:fu.;
2 131,815 v
[2% 2-27] enbrix A 3Ys}H
ap) AARPAP R
MARMEAE = AA ZH=toll Wigh by} s QuwrF ol F2|ARR} O]
= A dHg Wird 5= AEste] kgt oS ol ot =7t
A ARE AFshe Yoz Open APIE 5519 Jui o] F-Fdole(Z7}
FANG BR8P ARARE FE] ANT TAS Aga

< QuF eHEEX]

=3

= HA|OF = 2FUA (R F) X A= Xt
i b b ) 21 = Ll Al of
2018-09-30 INGOBIE A

Q1= Ll A OF - Of 38 2 = Absh(Et 1)

ISIEE .

4THA
Fopie
©IE= | AlOF S 2kl Al (T 2) K| El Of = XFH| ekl -~
© 9.28(F) U= UIAIOF E 24U AI(RR) X Holl M 7 © =9 : 9l = 1| A|OF Z3t=(Republic of
2752 ZEI0| LS, X| Tl O] LAk 2Lt Indanesia)

2 2c WsietE =Tt otas D, HEN SASEE © &£ Xh7h2 El(Jakarta)
oIBt Mol ArEO| A= 5T ULt o PIX|: EfE AT Sl E Q0| BHLHE R H=s

v

(13 2-28] AAITHAR

63) ME=ZHA(enbrix). http://enbrix.net/kr/main/main.php
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A 4d Adol A BA dPAT
D) Aol Aele] e

7h Ao} Aelo] 4o

Ao (natural language)® AFEE0] E/dolA ARgsh= ddolE ZotH
AFEE Atolo|l A o]FoiR= Hiohs dHtd o=z Zp¢lo|7} ARGE T ShA|Tt
At HFE APol9] ARUAlolAoA = HFE A st FA
o] T2 Aol FoloF Bt HFEHAA Yotz A= Al717] fI6iA
OHRE & Aeols mEIHY dojr Y-S AAdsoF st A Al A

A

Z2](NLP: natural language processing)= %87} 444 AH-got=
ojo] ojulg wAHslo] FHEIL Aelet 4 U= sk FHolh

NLG

Natural Language
Generation N L U

Natural Language
Understanding

NLP

Natural Language
Processing

(2% 2-29] NLPe] 39| o}

64) GBI 9. (2020). TAGNH O] BT YOI E-S-§AH 2T



O AHeel FRel= [O" 2-29]3F Zo] o] o|si(NLU: natural
language understanding)@} Ztdo] AJ(NLG: natural language generation)
o] Qltt. NLU®F NLG= ¥48y &3] Az wido]r] o] A2 wHol
il Ao WUk A= th=th

2ol A7t T B2 FE2 Tob thefeh FokolA &EEHA SIA]
71 Q171 HIshA A dolkes AHS] Erh Ao ATt of#e ol
dedo] tigt olsl= 28 QX dojoll gt olsi= Fashy] wiZel H
Sh7] ofE® Zofolth. ERL <dole] FReF FEHZE thfstr] wiwel A=t
ol ofHr, A& S0 dole PRt HojAr|7h AT, F=ojvt dio
o= FHoj277F Q7] wiwell ©ol ©hefo] o] ok Rt o] A
glof AtgE= golEel Higt

=

rr

(0]
%
l_n
iz}
ko
_O|L
=

L) Ztgdof A2 149 mfzvd

glote Wnler iy WA fASIH. I 7192 19549 2AE
ety [BMo] -5 7iERt 2Ajotej-Fo] We7jo|tt, o] Hdo] 71 2
wAE e dofo] 2E 222 FESof s Aoltt. ol FASkE
TR Aol A A7t 7] mEelth. 53] db=ojet go] BT
doje] B¢ & d7e] vF Wot Fe=rt ot

BA ZIRE dojAE= A 7 Apdo] A9 bAE =557 ¢S
Atd WHo® 4ok JEel ‘2R FE] 7Rkt Aol A Hdo]
o o] 2 dofo dARt Aol o A wEE dol(FHs) T
of Adcz Foft FueATE vehdths AZolA A=A A E
A0l FEHEA g2 28 mEA 24T 5 W =AY, o] AF YW
oMM Ayt yehdr] AR Q1] Y e SOl AR 4% |
7250l AdolA oA £AIE 25t s "efdol AE = A

A %

65) AAQ. 2021). "HY HAER WA, Ae (PEAST ZU
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of W Age] ofEA gt of® gk Astslor sheAe] dhsl Al 4
oste] Aelshe Aol et dole] B¢ YEU o B 47t
U ot lojAelol AMgo] Aol Brhsatt wale eIl Leage

AT F ukz AAgets oAl 4 dold oAE dueZe] A&HoR
P2 7 Ao AL AEFANE A%HoE GuolEGT. of By
2 Sigolat so, S Fol AAR A48T 5 Uk YLEL B ol
T @k QBAFWS WA & FejE, A T A SAR
92 dolels Asty, A AFANE AP, e WA AFsE &
22 FehS WA PPt

YaXle)
i “\\

atl

6. ®\
N
N

HEES euz z2z
(input layer) (hidden layer) (output layer)
(2" 2-30] A5 AFHDONN) 7Hd=

geidolst, wiley 5 A4 Fxo4 feel AFayend] £ Ee
5 Rolk AL oudth deidel Mg 2 AW F shbt 9ad 54
2 242 gold AE ATT 4 Ak Holol, Peid slute] zelo] 4
e7h AAE olF Wl wetel AAHQ Wb vekshs Ao} A
290 Aol b5t BEe AAT u £ AA n2A A2H <
F AT A4S YA o] Whelt s T B A dig Aust
05 mgslo] Qrky @ 4 itk oY Wy BEe B uet chost



A AT glor], Ade] Aol thpd ok9) BoplA w2 Femg B

o5 e

oh) AA -S-8AR00)

=4 e &4
= =4
7He HIA] 247 e
14 A (=21
=T A&
e oa 3
oy A4 L2 25
A A4 =2A A4
Hoe 4 24 | B4 =4
A 24 e AE A 2
3E A= : A7 Al oA
= & Al 7hA}
= 7 e AF &4 71 NLPE
o83l AREAY Q] TPk wolse AStelErh. ERL, FAl EAE
A5t e EAREATE A 2 Zled 9 A4 Vsl AeEHA
o, AP(Z ggEA)E NLP ‘ZE7|A'E o]&s|H 3§ 7|Atet A%
= 771 Ax 71 AARTh6D omd Z2IdEel= NLP 23 TH7}
sl Qo] ARSAECIAl HelE AEStal Qlrth. 2016WE vl= tiAde]

oL
i
I
)
g

A
3 ES10] oF 0% o] ofs) AT Ao F%

66) &< @], ShlA wrA ShA| F SHIE. (2020). ol o HH (FF, ). wE A
ofF. (¢ &1 2019).

67) The Verge, (2015). AP’s ‘robot journalists’ are writing their own stories now,
http://www.theverge.com/2015/1/29/7939067/ap—journalism—automation-robots—financial-re
porting

68) New York Times, automated Pro—Trump Bots Overwhelmed Pro—Clinton Messages,
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olAH mAYy Hejdo wos apqlo] A dent A=t 2
A FEE[AG. 252 Aol A2t Hdste] "ed= @%OW ue A+
< 7] ol¥ ]
o

= 1__
2 gAY gfE et E2 9AE 7%”4

AR, Q7] Qlojel Zpelojrt g ExEo] %oa—&u}. Oltﬂl Q17ke] <lo]

Y HnEe] A

T
L

ra

el

_:L

I o ol
o

of,

mlo

o

M o

oll

>

re

9

2

)

rlr

ko

e,

Ut 4
|
2. 3H/8™ 3 Rawdata 4. £80] 5. SEjA 6. 220 7. YE 3t
c1|0|E x1|71 Ho| ESZFY Ao 24 7

/EE3t

apag v EIb Text2t v 2/e/g8/5 H D=/ v HDE/HE v [317.46,193.217]
E7} Score =|0j/0]7t Bkl ETEE v [42,94,453]
0|7t ... v ’WAQ/OI/HT/

S
A\o} r 57}_}1\_%

(13 2-31] Aol g 74

Researchers Say. (2016).
https://www.nytimes.com/2016/11/18/technology/automated—pro—trump—bots—overwhelmed-
pro—clinton—messages—researchers—say.html

69) MIT Technology Review, (2016). How the Bot-y Politic Influenced This Election,
https://www.technologyreview.com/s/602817/how—the—bot—y—politic-influenced—this—election
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IEEE
siedolt geldel s dAE AAE J150 AT 4 gtk d2
Edolge] Axst Basih o] A XS 98] £, 28

o7 3% 5o Aol Basit.

(1) 2=*](Missing Value) &<l

Aole] Fh(:0) e AP BE AFAE A= FHol S,

For AZAE A= Yol ot FEHE ol FEA e #Y Y
2 zbop Lgte IS A= EIPH(RIVE, interpolation)& ARgsSte] A9
= YHE a, 08X god AEA7t 9l Fe AAlskE R ARSE

% NaNo| glod sid ¥ AAstAY, @ Po| BE 4
% 5

4 g& HActs 5 gt FHe=z AHrt 7Hsotict

E &35 tokenization) Q121517 A Hol/=
ZF A2 Addl= AS Quigitt, EFS] 9@9le HEF oulE x| FHA
ou]  wol2  AgHEHg, 99yt dol(word)elH  ©ol  EE3H(Word

Tokenization)2tal stal, A&l -9 BAF EZ 35} (Sentence Tokenization)Zh

1 gt} o] & S9] ‘Time is an illusion. Lunchtime double so!'#t= &4o]
g u EIZSHE AYPstH ZHzFe] ©hojel ‘Time’, ‘is’, ‘an’, ‘illusion’,
‘Lunchtime’, ‘double’, ‘so’2 H2|Htt, EF3t= NLTK zfo|lEdgE F=2
AgSEaL, = EE%tE KoNLPy zho|Hg& ARgRtth. oo Z-%ofl=
ZjojA 7] (whitespace) & 7|52 EFSE XAt gh=fole] H-of=
Z3tof o zol] Utk

bl
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ghto] B8P ojele olg mojzy] wel7h ‘Tol'7h ok ‘ojd'e]7]
wjoltt, 1 ZEAQI ol fel dlojo] EAo] mwatolo]s] RSl dHo] E
sl g 71 A AL wol Bhglel B (morpheme)d FHHo]
oloA] olo] That Hel AL Washy] wRelth oS SW Ui ot
ZitFebs Baol Slrhw, mojxy] welo] EIstE 2 ﬂﬁh RERS ‘@ﬂ

e Aol
AYALL U, Wil STYEA CEL o L e Tﬂ

ozt FEI BAC] FE2 AR ThE HolSolAw, Holo] 93] 2
Hoduslete] A4 U9l @old] FRE Eole Adoltt. EAo(lemma, 2
MR YR VIR ARY "o’ 9o

rlr
1o
o
N
N
kI
%0
)
2
m
f|r
")
[
=]

=

are, isi= A2 2 Tofo|xut PP beQl AS & 5 ot ol

begtx T &4 Atk oZ(stem, F/EH)FES FEHTH A4S Dt A
2~
T

[e] o B |
oz Aol FROoET oo ofn|E A= FEARYCE &
(4) B8] A7 (Stop-word Removal)

&0](stop~word)= Ho|E o] A FASARE EA oA oJn]E Foist
B TolEZ oujdtth. A5 5ol ), ‘the’ 59 AR ZAE Hu]AL
FolE2 HE :rL—E#(phrase)oﬂ o] Aok gloj ou] meto] &
H2 = dolEelth E&ole Ao AYoA a&idE st
2 AIZbS AAA 7= & TRol 7] el ¥IEAl AAT "Hart it
o] @AM Tt EFIE Foll e=mold E8olE AAst= W
gk AREAE AR EEastital B7EE YA F-8Ael tig
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2) =4 8of Ao o 5

olr

24 gofolgt 9B BA9] ojuj= T2 GAFHA Fag YHb @
AR BARTG e EAY Bgorn Zess AL TG0 24 aok

o ™

I(interpretation), T(transformation), G(generation) Al 7}#] 7|8 Ao
Aol 4= qlom, = FoA EAM(source text)E 34 (interpretation)s}
AFE7E olafT & UAEF EA(representation)ot= Zoltt, o] oA

o]
=74 HEdA(sentence representation)= & o T wA L= HE

M &

(document  representation)k=.  EZHT T B4 Ed(source

representation)= Q9FF OS2 I A(summary text representation)® o UL

= WY/7Fg (transformation)ot= Aolth. G foFzo gt & (summary

representation) S 2K E] ZF QOFRE(summary text)® AJAst= Aot 7D
A goke AA FF Q9F(Extractive Summarization)d A4 QOF

(Abstractive Summarization)®] & 7Fx] HH oz vt

2 A e TFE T 249 FAE H e

A e8] RobRoR AHgshs woli, A

—lN'
T
ko
12
g rlo
e

1ru

Al
= o p i
Aol oulg olssti olo] P BAS YHsle] ackrom AgeH WY

It

O

70) Jones, K. Sparck. (1999). Automatic summarizing: factors and directions. Advances in
automatic text summarization. 1-12.

71 A48 &, ZAAA.

72) &AW, AeA, o]Fd. (2004). &5HA2] SBASES o] 8]t ARV} AsFEQeF THH}
SF3):=8A];, 31(4), 505-515.

73) Chopra, S., Auli, M., Rush, A. M. (2016). Abstractive sentence summarization with
attentive recurrent neural networks. Proceedings of NAACL-HLT16. 93-98.
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Abstractive Summarization

Extractive Summarization

-

/ "

o

- — - | ) -

Summary

Document

Summary

Document

(198 2-32]

t2 BAY FA7 ©31

Al els

oF
2

17h ok

I o e BA A

O
=

Hr

% wolo] wEEA Aol glojA] wHe] STk 7

E
=

=k

24 9] dolEe 7}

Fpolct.

o)

2] A1 G A B 3

TH
—_—

0
1S

b,
=

AALA] ZSto] Zof

B 7)ed dolmst AW A2 A

oF
o}

!

o
2

1]

(Deep Neural Network)= &

34

% (Deep Learning)el o

S}
of

5

1] ofel

o)

A ERt Al

(NLG: natural language generation) F-EofA]

= Q9FK(Extractive Summarization)

=
T

7H

el

X

[Ile}
[

44 e

OF
o}

=535, 2019(6), 581-583.
& WARA. (1997). A=QOkAAE] FAH T}

ii_g_

1. (2019).

o

2}

X
33

74) AAY, a4, ol
wots] s

3], 15(10), 42-49.

S}
o}

Gl

75) %
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[ 2-7] 5% 0o Wy 240 2a4 97 /1%
Bt 1% B
A5 BN ot 8E st dolvt &
Hol 2@ WIE /U |t oA wet 2 8ol AEAE AN
o] &3k WHoltt 0
o Bpo] BAe] ohE Bt Juht At
A EAAT. BY SAL gol, 97, B

o fAE BHE Agtel BY 2] A

A¥ee T
2Fe shte] mtw E@u,
Hol7t Salsts 5 A2 WAL Gk B3
JemE by
AATRNNoIY @ew AAFCNN)F
gelyd nae o 4 2y ga 23

1 =

K}

(e}
=

il

2w my ffx (e ot L{mf my ol rol N| Ok S of,

Ol & rlo ol it

wh) AA 8 9F(Abstractive Summarization)

76) McKeown, K., Robin, J., and Kukich, K. (1995). Generating Concise Natural Language
Summaries. /nformation Processing & Management, 31(5), 703-733.

77) Mallett, D., Elding, J., Nascimento, M. A. (2004). Information—Content Based Sentence
Extraction for Text Summarization. IEEE International Conference on Onformation
Technology: Coding and Computing, 2, 214-218

78) o]gdF & AW (2006). I HIS o] g 4 ZEAHY 7N Extack YR A5t
3)=17];, 13-B(2). 149-154.

79) Kedzie, C., McKeown, K., Hal Daume III. (2018). Content Selection in Deep Learning
Models of Summarization. 1818-1828.
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T Qofol#til st A4 Qof YL Y2 wAY wHEs A=W
of A& FAC] 82 olsfstal olsigt W= Hgo=m MEE 24 1t
B Aot WRlolths0) oAy Y ZA9 ou|E olsit & Q°f
= WE7] feide B dalelse] Baskyl ofF FEsH|7 E of¥
7] dizell A4 gof2 B AW Edd Zo] IEHE V|ez ofin

A a0k A8 ZAME 7HHSHA Sid HIAE] Hitt A a0k AA
Ste o= Y HXiEEs oY dojuit A9 Adar g 4 gle
M, 892 &8 AfAR FT 4 Qv wEtd 24 g9 she] Ald
A5 OE APEARE Hs= AJBA F A A(sequence—to—sequence) A
2 & 5 vk ST A4 goF Ad2 = 49 dolrt Adsl 47w
1<l Long Distance Dependency w417} &A= jtct. o]& sfidst?]
3] 2 oA ¥ E(attention mechanism)= A AESCh ESH A @
ofo]l ¢ = Afxo] EAlste ©ol7t 8 ALk A5 FHSH

o o] EAF 8P Z(copy mechanism)& 34 A7 & §he).8D
3) A QoF rdl
7}) TextRank82)
TextRanks= H|Z| & Sty 7|Hbo]w 2004 AQHH o] F& Z4

29
gl AMEE dalEFolhsd ol I MY F dEd diEE
[e]

SFLbSl PageRank8do] 7]9H-e %31 itk PageRank: 1998& A|obed <
g g

=2

olX

80) AAY, FAA, old7l. (2019). & okt A4 Qs AR 297 A Q°F AR
wpote] shadm=asl;, 2019(6), 581-583.

81) A, (2019). HY 7JHF] 257 ool 747 2oF (KATets], Zrddietn tisted).

82) Mihalcea, R. & Tarau. P. (2004). TextRank: Bringing Order into Text. Association for
Computational Linguistics. 404-411.

83) & A & ESPIE AW, (2020). A= Hj-p= Aol Az Jlz (ARE, g, o).
A& oo]ZEW(F). (P =7 2019).

84) Page, L., Brin, S., Motwani, R., Winograd, T. (1998). The PageRank Citation Ranking:
Bringing Order to the Web. Stanford University.
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DeE02 Googleol A4 ATE Aol o 4T Hzol A4 HY o
AEFor EA HolxE Fxste thE Holx e F & 7|ite= Ho]X]
2918 AASHe Ao vet AEATE IR TexRank 2TEEL o
~EGIH B4 golsl o B4 ok} BAE WL YA Adtels
210l T 7|gte] 27 ell(graph—based ranking model)o|th. o3 2 &
g7t —‘47410117\1 a4 Bl

2 Adstel 2@ ZASU 8oFRES A
7

TR(V)=0—d) +d* Y, —=>——TR(V)) ZA12-1)

vEmY) Y, wy
V,E Out (V)

A7I4 TR(V)E & v @l vl it TextRank gt& Jmlstal
we g Ev ©ol 19k j Atel9] 7HEA], de 8 HE (damping factor) =
A PageRankell A @ ABE sk Atvtel S HolAE waaA Folw o
2 Ho|A= o]&sctz FEoIt:. o] & TextRanko|AE Itz ARE3E
t} 86)TextRank &1 e]&L [18 2-33]3} Zro] H&ksitt,

combine split

‘ Text * Sentences ‘ Vectors

Sentence Similarity
Rankings t i h Matrix

W
=
3
W
=

[ 2-33] TextRank HloJg] &

85) Mihalcea, op. cit., pp.404-411.

86) EE, HA, HAU, A4, (2019). 7I9= aoke] Al 7] WHE vl =R et
9] 20199 FAtE] =y, 26(2), 852-854.

_63_



ag o )

on B4 goplE EFs gk Wb AP T BA 2918 AL o

A oln] BAR A& ZAEC] BEF 5 gon @S /15 7H NLP
A

glolBgjgolt}t, AAo] BA Q7] gensim.summarization 7|2 JO
W, FQ HAERZE summarizeZt Qo™ To] Jia BEAQ] HiR S 55 W
257l 9% oy 7HA FAS AT V1R FEe oln oA A9EE

TextRank g1 g]Zo72 o]t}
}) WordRank

WordRank+  PageRanktt HTTS Z2 Iz 7§t 7] »d
(graph—based ranking mode)ZA] HTTS algorithma ARgSth F=roiet
dZololA Aol G&AQl A2 HY WordRank®] ¢ k=] ©

F=0 SlojA doje] EFo= Qs tA7E lith. KR-WordRanks? €]

T FE U2 YulE UM AAR A5 ARREE SHAR "ol &2

o]
%
Bgge 4 olct. KR-WorkRank: Thg7 22 3ol gleh. 34, Fol3
=1

A Al Zebe FA ol AerE, S 24 Ao Weel @ o184
A= A UM oot 7I9EE ° 2 F22 5 3k =4, dAz ¢
o2 AgHE BEAES FE] Wl ARy 2

nfAjeto g, Ao Sh45 HlolEE 525t T Golg 4T
WordRank®} np722 a5 dlolg& ARgsiz] &
TextRank 9A] A% 7st 34 HHE AFgste] o)A

13820 Aol He TextRank: Hol7l AAEE 4@eld 7} wo] 7re)

IAS JgzZ=z FPF T 79SS FE5t: A, WordRank: Fol7l

A AgolA Tofet 7|YPES FERte Holnt

87) RS, A= EA. (2014). KR-WordRank: WordRank& 70418t H|A| ks 7|8t $h=t
of tho] & . foiRbitedetal=]y, 40(1), 18-33.
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th) EAF M E(Copy Mechanism)

o] WIS FZF sequence—to—sequence HEO] THY I A HolE
=288 of Abde] glE wojo] tigt EA(OOV: out—of-vocabulary) 2} I_’%
BARE Tt &8 gHEol Yokl A8 siEstz] s 1LetE . &
of Wast ofgE 4™ oA ol &9 glo] EAR(copy)sto] A& W
e TolE 8oty & A% (UNK>9F 22 oAl BEE
o] &84 4k Uth. olm 4 AHEAL] 7} dho] JH|dnirt Fhn] ofdl A
(copy attention) = W= Atstal, Q1= A|EAQ] dofrl E2of 29kt
dojd B 7t gl 3= Alxtste] 8 AAAR ST

JVU

(b) Generate-Mode & Copy-Mode
Prob(*Jebara") =Prob{“Jebara”, g) + Prob({"Jebara” c)

['DD DDEIHEIEIC]DDDED_,]

s
3 -F!Tj—- H Vocabulary' Source
s, 5;157S;
3

i :Pﬁs‘s;“-g
Selective Read
for"Tomy™
.................. ﬁ
i g A o s A A
s my name 1s  Tony Jebara . :::::::::::::::::::
(5 A ks e DR NSRS 58 fe)State Upaate L2 IO DI MO

(13 2-34] Copy Mechanism =&
2} Transformer
Transformeri= 7]&£9] sequence—to—sequence @A AF-gH —{E?_’r bz

T(RNN: Recurrent Neural Network) d#ojojub dHF A1

O
Convolutional Neural Network) d#o]o]E AFEsHA] &l 275]. SIS

88) Gu, J., et al. (2016). Incorporating copying mechanism in sequence—to—sequence learning,
arXiv preprint arXiv:1603.06393.

89) Lin, C. (2004). ROUGE: A Package for Automatic Evaluation of Summaries. In Text
Summarization Branches Out, p74-81.
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(attention)Fro.2 FLHSH olF ¢ -t]jF mdo|th

Output
Probabilities

N

Feed
Forward
((Add & Norm ;
prLadd RRom: ) Multi-Head
Feed Attention
Forward ) ¥}
— ]
N Add & Norm
~—| Add & Norm Mazked
Multi-Head Multi-Head
Attention Attention
A_t ) A )
S— J >,
Fositional ®_® Q Paositional
Encoding Encoding

Input Output
Embedding Embedding
Inputs Outputs
(shifted righ)

[19 2-35] Transformer 232

Fat 42 Hlolg A o] HEE HIPHBER SFFALE EES
- Qlek IZ T tigt ig> |A shte] £ wolE dFdstr] S8 <l
Frfof tigt do] thg woj9 ou|E JxoteE A HEGE ofdld
(multi-head attention) £5-& F73th. HEF|= ofd o= sl|= #THF
Ax ofdlH(self attention) A4te] FaPEry. Al ofdlldolet 1Y thols
7] of|lld, & T1E Ate]9] ofglldoltt. dEo] Al ofdld F-& Falsty
92 0E ZQE(feed—forward) AATOo= oAl Foj7HA Hoh sd7t
HE ZYE ATl 2t §A]9] Hojo] mHAor AL FLHTO0
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nt) BERT

BERT (Bidirectional Encoder Representations form Transformers)2] 2zt
24 GPTe} GAFe EslA X (Transformer) 7]5Ee] Ho|sksy mdo|tt E
WA O] L2 Ao Tulg AMESEY YA tFd(decoder) HELS A
Akl 5t (encoder) FERF ARESH= E4o] ot EHAIZMAY QX
H-t3E FZ2E o]&oiA A= (inpur)o]l A& ©l 5T == (outpu= A

A= Ze Rdojgy|BHoE difR TS (corpus) SH5S F5 To]o
1= 4

2 BHe] fed mdeld ¥ 4 vk ¥ S4E dol BA HAL 59
chFet A2 Aol WA W2 fne-tuning) A AHET 5 gl 57

dH" HHo= A ZEE= Word2Vee HEIO] zpo]3
BERTE #®(context)< &% E%‘O]E’r% Foltt. &, BERTE Word2Vec
ojof tisl thE UHIFE HERL
g ok A& =9 “bank
account” @} “bank of the river’ o4& Word2Vec EHoA= 9HE Fro] &
Aot W BERTOIAM = &4 met odwld #g gho] o292

90) Vaswani, A., Shazeer, N., Parmar, N., Uszkoreit, J., Jones, L., Gomez, A. N., Kaiser, L.,
Polosukhin, 1. (2017). Attention is all you need. In Advances in Neural Information
Processing Systems, 6000—6010.

91) Devlin, J.,, Chang, M., Lee, K., Toutanova, K. (2018). BERT: Pre—training of Deep
Bidirectional Transformers for Language Understanding. arXiv preprint arXiv:1810.04805.

92) WIS & AEA. Q020). o] J|EEA BAS 9Isk BERT 7|5te] Baud rgraz)
#alaR],, 25(1), 203-214.
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@p Mask LM Mask LM /@ Mu Start/End Sph
@*

Masked Sentence A - Masked Sentence B Question P Paragraph
Unlabeled Sentence Aand B Pair Question Answer Pair
Pre-training Fine-Tuning

[ 2-36] BERT 2d¥
H) RoBERTa

RoBERTa(A Robustly Optimized BERT Pretraining Approach)93+= ©]
ol & 4 9% BERTOIA mpge Bell2 7]& BERTO| sh5H-&
sto] Ae= ARt Bdojry, R F x|l WHel glo] sk F
w208 pAste] HEo] Aee A FEAE & S Holeoh A E

oot Ad-s Bl BERTZF oJ45] kA2 (undertrain) Hol9lal, AR
A (pre—training) TANA 4712 7HS A&t de= F4E 4+ A
BERT®} Bl sto] vjx]o] 7|5 F7HAA ©f B2 ok HolHZE ¢ 2
A, o IA TFH5S FPIH APd S (pre—training) Al NSP(Next
Sentence Prediction) EBjAFE AJ=Fotal MLM(Masked Language Model)
Bj AT sholl ARSIt BERTE A2 48 BEHES AMSSHE teiE
H(downstream) ZF¢ie]l gt AFHER A, 0.19] &2 o dolHtt Z2>
dole] HlolEE AMESIth o] A2 A|ASt Fd] dole] HolE=xt o5
= X183 U}Z]‘?Q*QE ntA7) (Masking) A, BERTS] AA wfAZ](static
masking)& t4lste] 48& v diuit npAFIeks F2 ukAF] (dynamic

Aol o o

93) Liu, Y., Ott, M. Goyal, N., Du, ], Joshi, M., Chen, D, Levy, O. Lewis, M,
Zettlemoyer, L., Stoyanov, V. (2019). RoBERTa: A robustly optimized BERT pretraining
approach. arXiv.
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AH GPT-3

GPT(Generative Pre—trained Transformer 3)9%+= EfIAXHO ]I T
BES o]gsA e mdz 2018 6¥ 11¥€ OpenAlofA WEsHATE
BERTHt} 2 dFH% ZAo 2 GPT(Generative Pre—trained Transformer)S
—FE]‘J]'E xloﬂo].gj A

attention) 7|¥H= wpAIE AT o'l (masked self-attention)o]2tal gk
o|Ad GPTolA mtAAE Axn ofdldS AMERHO =4 BERTSF & Aol

d& 7P "o BERTE °F 9A dlgste EE<  dlSste
MLM(Masked Language Model)& A3¥< o a3t JHE o5 FIFe
2HE EZE2HE 7pyeth BERTY B: oFHbok(bidirectional)S 2o]mgH
ok 9 GPTE d5g EE Ho e+ EZCEHEH 29 HHE 7ML

4 9l whikek(unidirectional) @] AAS Ay 1:}95)
GPT 9lo] B Aedo] Aze] sluto] HE 2748 88 oF E72A
At E B4 A E olslistE A2 ofytt. ofA|qHk % AAR L 2 gL

ol ofufojuigt S5 wfRo|tk Open AI®] GPT-12 191 700“}7]1—4
SR S5S Fa, GPT-2& 7189 ot NLPE|AFE Question
Answering BlA3=2 FFCh ® Hdl F7]o] weh oF 19} 2,4005F 7HeflA
159 712 10v] A= ofetu|eE 59 2ot I8y GPT-3& GPT-2&
HAA Bz g2 §gh= glo] © W2 HlolHE ARgSte] A ofdl
A ElolelE Zot 17509 719 wEtnHE 7ML &2 dsE AR

94) Brown, T. B, et al. (2020). Language Models are Few—-Shot Learners, arXiv preprint
arXiv:2005.14165.

95) o171, (2022). "My ERMAIER,; Mg ofolZ2F T2 9L
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INPUT
st2e| 22 ofcjelrte?

OUTPUT
shZe| £ E= MEYULCH

(1% 2-37] GPT-39] 3t @ 2

KoGPTE oo Estdl GPT Rrdloltt. [17 2-37]% GPT-39] st
AZA, TdolE 7+ ATYS ofofetHA AAR kS Fof g, B,
, AT, SR, A FlA g, SReks H%Ol A SEHo=R
Ae gotlle= Zolth. GPT-39 dig A2 "= FE= ojtdl
o o]old dolg gEo] P =2 T=oyo|i, 0101*1 g S8 o
= Y, iHeR ASYUTE'E &t or ol Aol &
4= Qith o] A2 WA 5ol 2ES AR ghgote] dojdl ZAtoltt,
GPT-3+= o] ©@ol&59 TAE =, A&, £ 32kdo] ofd Al #=
o] zZtdo =z Atstr] wigell, &2 B4 shrt ofdzl, ZIARt &2 olAo]

S0 oo
rfr mo

\3

l

F

A 230 8o dolgd weol ¥ & Jle ZolHo0

GPT7F #8< fofste W42 I AW Bz £49 AAAY
2 olsiet & I U8 EFSH| ARt zléé} & A5k g4
o= gofd Mz & sk Aol

96) oflolztel  HEH  Auielmdll  GPT-37F  ROlA7E?,  SKEElE.  (20221¥5926%).
https://news.sktelecom.com/178491
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o} T5(Text—-To—Text Transfer Transformer)97)

F NLP 7|&9] &= AwHEY Holdts(transfer learning)o] 5=
o|F i Qlry. Holotz dlolE HXA| ¢k FFI HAEHO[HA 27 A
T EfAF(self-supervised task)Z wlg] Shgote] Rd-& whErt, T2 34
SHA #lolEol 28H "AEdolEr HES Ry gty NLP 7]¥he]
Holsks ®WHo=g GPT, ULMFIT, ELMo, BERT, XLNet, RoBERTa,
ALBERT, Reformer, MT-DNN Fo] Z&H 02 ey SQli=t] o] Zofd
A o® A Aol Fastal, dnty gyt Qlexlol dit Brlshr] 7t
A&t 7IE BERT 7|HHe] RdlE2 g2 =9 JH7F 2A HolUsd
=8 1311 71& dolgAlol= 54 olfrtt HlolH ] iAol Higt o]t

Ao ]6—:*% 59 ol digt titRo HAFA] FAME Skl o] AX
£ Htdsto] TS(TeXt—To—TeXt Transfer Transformer)gte= A2E 2ES
TSl T5& BERT 7|9He] RSyt 2] Fd% HAE Qe-"AE £
Zoa NLP HA3E Al olzfst EHo=2 o NLP gjlATo| tis)
M 22 29 loss o, 183 stoln wEnEE & 4 QU

[

N

[ "translate English to German: That is good."

"cola sentence: The
course is jumping well."

on the grass. sentence2: A rhino

"stsb sentencel: The rhino grazed
is grazing in a field."

"summarize: state authorities
dispatched emergency crews tuesday to
survey the damage after an onslaught

of severe weather in mississippi..”

"six people hospitalized after
a storm in attala county.”

[17 2-38] HAE off H|lAE ZPY3 tholojay

97) Raffel, C., Shazeer, N., Roberts, A., Lee, K., Narang, S., Matena, M., Zhou, Y., Li, W.,
Liu, P. J. (2020). Exploring the Limits of Transfer Learning with a Unified Text—to—Text
Transformer. Journal of Machine Learning Research, 21(2020), 1-67.
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T5E 3dt=o] HHe=z g4
Technology Institute)ol 4] &7HgH KE-T598)¢} eto]=Y oA FI/HSH KoT57}
Atk KE-T5& 29 dof Rd d1g&E TS5E 7|Hte s F53 ddofA
2 Hdolt}, ghmofet JojA o] HF &8 7hstt A7|A & S WA o]

Ao E & 4 U= 540l A, dojol on] QA B4 &
5 Zgcts HEO o] RElRA 440 ok HolHTIoR theF
AojA 27t 7Hs 5t

KoT5& efe]=2ulofA] et Hdolw =0 TS5 HEll 25 iz
AMgSHH, gh=o] HolHE Sttt Hd= 2t gofo] uith AX o el A (self
attention), HWES|E ofelMd(multi—head attention), ITE EZE=(feed
forward) 2 & 7FA L QJtt.

N
!
e,
il
rr

KETI(Korea FElectronics

o ofN

98) 4149, AL, AEEL (2020). KE-TS: gHaol-o] thge BAES 8% of5le] Abdal
SN g olmd 7% ARARNSE oFAATE: SHETheleRA,, 202110
419-422.
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A5 A 8k B A

L @UAEAE ol BET olgFT
QB o] MulAE S5k BRUOlEE AFgatn lgich shAw A
AL hFsiAEA Bag she ol FRE o chasx

39t} S olejdt HES] YT FEot wdE A3How

-

A}

HE =7tollAl Adsts Aoz 4
Ao AEAE Tl E Ewol HA o
A L] zpo] A QOFo] o HIgFe QoFo] ZAlo|QtiH X

2 F
Zel g4 gote AT We A4 oo
Open Al®] GPT-3 E%F E#HAXHE 7|¥to=g Al
A5e UEL gt} ol v o R EfiAET A GO A
S dA7F gds] A3PEar Qe



2) A

dlole &8, 123 Ale] A7

B

oH

of]

=S
—

Fell A

dfg o

IS

)

2=

=

o] 1}

=
=

A

L=N¢}
o

Aoz Helth 1 ol¢= At

A

A5

e Azdow a

I
U

i

W
ol

uy

Ife]
ol

o

AN
—

Skt 1A Hok

k)

TS A

_74_



Al 3 A" 2

A1d AF A2" A

AFAI A" 2A F3dole] ZH=HE OpenAPIE o]&5te] AAIZE
TaHolHE 7tH A g dolHZ 7Fgst= Communication Manager
eF =7F A 2" 2 AEAIA Fste AT Y FAIEE Sof HiE
1 Ad B VA 5= AE9S T o & "HAEntoldi} 2o
AEE ol BAE 99 AHestk= NLP(Natural Language Processing)
Manager2 FAECE o227 FHESH HlolHE SJAAH A AFgAt] o5
dod Aa HE $2 a7 sidEHe A W AlolA mE FojH
REST APIE &l $&84& s ==t 017177}7417} Aol Hefeltt.

ofy

Main
D Nl Configuration Reader [l Broadcast -
Configuration & Module Loader

Translatlon Manager

TM #1 | TM #2 [
(PM2.5) § (PM10)
NLP Manager
NLP Precleaning _
Communication Manager
SN Open NLP
ata Module

Module

(29 3-1] Al2d 24
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A7 NLP(Natural Language Processing)
Manager, CM(Communication Manager), TM(Translation Manager),
Main Processor2 FAET 1% CM-2 REST(REpresentational State
Transfer) APIE ARESl FFEOIHE 7H4eil NLPMe F5te] Ao
A7t H HlolgE 7ML+ g itk v o®E TML Hloly Aat=
Sof AL dolelg AN B4l s Pz wp wAsto

Aol
2 HdoAE =82 HolHrt ¥ a0 dAsteA] gl

b

[

| l

ﬁ Zzoolg o8 | \ A= 00| AlA|
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A2d ANzdd 74

1) F&5dlolH

+ satlolE ZHoA AFshe=
7t Q7] Slsf AWE /\]iE“—J A9l = AAHh HlolE
A Al [29 3-1]9] Communication Manager(0]5} CA)ZRE Ho]EE
CA+ 37143 #ddE FFHolsHE 38 F 4lstr]ad
ot oflojFeore] tiZ7|LAGE £3] AHIAE o853l
©@ REST, SOAP @ i}l mjxt7}
Open API & o}4Ql REST A2 o]gsto] HJHE
oA EAo] Hagt mAHA] B HolHE AW dHo|EH|o]
ok 11 oo FFHloly o] Add £ v [® 3-119 2o

3-1] di7]eEAE API 7He @ A x4

Ja d7AAEE %3]
AedE frjed AH9} Eﬁh:ﬂﬂﬁ-ﬁx]
W<, EH7]1‘(U]/\1]1317\1/3—%) Al FH Wy
[O] ServiceKey []1AZ5A (GPKI/NPKI)

71— zx—]/\tﬂ

_\;
i
3
o

[ ] Basic ID/PW) [ ] %i%
LR A 1) ges (0] 98
A% A asst | []SSL 0] 98
QlElmlo]A~ BF | [ ] SOAP 1.2




[O] REST (GET)
[JRSS 1.0 [JRSS20 [1Atom 1.0 [] 7]
PR D
(R [O] XML [O] JSON [ ] MIME [] MTOM
HA1Z] W83 | [O] Request—Response [ ] Publish—Subscribe
[ ] Firemand-Forgot [ ] Notification
712 H g H AT HloTe A%
Hlolel ZR48 AN SHAE 28] | A 152 ]
AT | Fsgaagas JBod =3 o
A=E AN ZHAE 29 | A 152 9]
; ojel 4%](5,11,17,23A)
A7TE e 9] 2 A8 108 )
o)A Fn 29 e
- - 17430 W<

ofojZ2oke] OpenAPIE ©]-&ste] SO, CO,
PMys(ug/m’) 59 th7137 L AHHE 7hA -2t

Z7]nke} 45gke 100

O3, NOy(ppm), PMy,,
oyt FEHES AHoH

AR AFERE 7ol AEeF HEHE FEHolE API AMRY A 4 &
Aad d71ed AEE X35H7] A% AulAz 7IXPE, A|E gi7|ed A
Heol &7 A UE ol SAA W, ti7[A@EIAHA/E) B
THE W T 3T 4 Utk E3h 8% A A=) Hd Ele XML
= JSON F A" 4 Qlu oz Ayt 4, S44H, 71t 5= AA
Sto] @S & glor oo digt 3¢ HAIR= [F 3-2]10De} Zr,

[ 3-2] && =IAA BA
FE| e
FEFH(ER) FEYEHE) AE o] E FEATY
7] | F&
resultCode AnIE 2 1 00 AnF=
resultMsg A A 2] 50 |1 NORMAL A 3| A| A
99) OpenAPI - F-5dlo|E|ZEHE, https://www.data.go.kr
100) FEiel & A5A. (2022). 3-3TlolEle} IoT AA dloleE 245t ARk s et o

7. AR URESEA] =2, 22(D), 21-27.

101) oozl thr|e@AHR 23] MH|A 7[R A, v1.0, (2020).

https://www.data.go.kr/data/15073861/openapi.do
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E | F=
FEY(FE) FEY (=EE) ABEtj| o] E] FEAY
7] | +&
SERVICE.
numOfRows | gt Hlo]x] A3}t 5= |4 1 100 g Hel A 4
pageNo Ho]x] HT 4 1 1 Ho]z] HZ
totalCount A At 4 1 60 A A3} &
items =5 - |0n |- 2=
A==y A-4-¢
dataTime 24 20 |1 2020-11-25 13:00
Ak B2
EQT AR
mangName ST A= 10 |1 LAt (ZA7], =2H7], =7H)7
Bk, weltfr], gvh
OFFATIA T
so2Value OFEATIA B 10 |1 0.007
(F$] © ppm)
dstetera: Bk
coValue Aisiers == (10 |1 |04 - °
(9] ppm)
E BT
03Value FE B 10 |1 0.043
(Z91 © ppm)
oA T
no2Value olatsbas =% (10 |1 |0.024 e
(221 © ppm)
oA 2] (PM10) 5 oA (PM10) = (FY
pm10Value 10 |1 73
o ug/m’)
Al A 2] (PM10)
] A 2] (PM10) B
pm10Value24 ) 10 |0 |55 2477 Zol T F
24X S0l 55
(S ¢ ug/m’)
oA 2] (PM2.5) UAHZ(PM2.5) &
pm25Value 10 |0 44
Tk (1 ¢ ug/m’)
o] AT 2] (PM2.5)
ol A 2] (PM2.5) B
pm25Value24 ) 10 |0 |31 24X Zol T E e
24X S0l 55
(S : ug/m’)
khaiValue FEUH7IAEEA 10 |1 75 Y71 4A]
khaiGrade TR A4 10 |1 2 71 A4
s02Grade oFFAITEA 24 10 |1 1 OFFATFA 2] 4
coGrade st A A4 10 |1 1 ditsleras 2|4
03Grade & A5 10 |1 2 QE A5
no2Grade oASHA A x4 10 |1 1 oS- A& A4
] A 2] (PM10) a|AH 2] (PM10)
pm10Grade 10 |1 2
24X T 24X7t FEAE
oA HZ] (PM2.5) w A HZ] (PM2.5)
pm25Grade 10 |0 2

2447 SEAR
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e
FEE(ED) FEY(EE) A& ol E FEAY
27 | 52
H] A 2] (PM10) ] A 2] (PM10)
pm10Gradelh 10 |0 2
N S5 A SEA=
AR (PM2.5) A ] (PM2.5)
pm25Gradelh 10 |0 2
1A 54 1A SE2t=
so2Flag olgirt A Z81 | 10 1 HAdwA E37tm AHPRGEHELRA,
Rl e R RS )
coFlag darelera ZE2 |10 |1 | HEERA 237s  AHPRGEALERA,
il R R R )
03Flag eE ZH 10 |1 |Hd%ed S8R AHEEEHNDA,
il R R )
no2Flag ojifebdAa E#1 |10 |1 AR Z34E  AHHEEAREA,
FH A AR TN
pm10Flag H]AEA (PM10) (10 |1 HAR R F37E AR EAERA,
a1 el R = R B
pm25Flag oA A (PM2.5)10 |0 | ARl SR AU REERLA,
291 FH A A=l TN 102

flo

A4ste] 744
J1g#o] Bgeole F JAER ol AXAE, HEAN, o
(Zq, b, ABARASCETE A4, B, AdLE) 5 crrs A
M7} glom] dlolge] AT Eak AR A 4ol |
al

ERE 1AL AR T AgrdA e dEal skl o i 7Y

% 9l

& dH T Hfeitt. ot MuaE dA FlR E2eed e FEl
W7 "ol MulaE fsiME ZIEERE o A 9, 2, Ui, 4
Z, o, 2, BE, AL FA 5 1070 F=ol disiA divg 29

102) OpenAPl - -F-5HolE| XY, https://www.data.go.kr
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2) "2E ntoly

At dole =4l "l 4 2E8-S Tl Ad 22 *MEETH At

peiE S So) ARE Thgstel AFSH WAL Fohsdnh HAE el
Y2 Aol A7 Zles Aot HIAES APt dlolHzE wHghstal, o
Qe 71Ee Hgsto] gelvt B Qs oMES d3sh WERos B
AFoA= AgdwLE A EH(https://www.yna.co.kr/safe/index) @ KBS

o Eo] Ao A A IEle] i i F AT gan HA74

e [19E 3-1]° %= NLP Mangero|tt.
g HolzRe HAE HoleE 4Ysn YuE FEald dojH R
2Ol Apo|EoA ARgolal Q= HTML(Hypertext Markup Language)©ll
o A27h Basigich HTMLE o]&ol4 & 4 glio] vyl ojolch
Bl 5= o&ste]l EAY Hole el FxE AAsh= o] F Shuolth ¥
g "H1e dAES Hrg Avo] Ay FTet FAS HASH] 93 Ao
QAT WA} £AS T2E Edols SE2 FUHTI00 Y oA o
2lgt £4 2ol "AEHolHE FEoteW HTMLY /445 olsfisloF s}
=8 71249 Fx+= 1" 3-3]7F 2104

o x rlr

%

0

103) Coombs, James H., Renear, Allen H., DeRose, Steven J. (1987). Markup system and the
future of scholary text processing. Communications of the ACM, 30(11), 933-047.

104) Jiang, Yue. (2020). Web Scraping Intro to Data Science.
https://www?2.stat.duke.edu/courses/Spring20/sta199.002/slides/web—scraping. html#4
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Element

== —
L5

o .
Arribute Attribute

name value

=

<a href="contact.html” > Contact us </a>
“ A Pl
- Y

Opening Tag Content Closing Tag

(18] 3-3] HTML €19} ojE|RHE

HTML 2Ry 2% HI15S Agsty Hos AHE FE517] AT
o g HEAQl HTTP(HyperText Transfer Protocol)9] T30l Z&to]d
E/AH RS o]gste] ZEo|AdEQ HehpxoA dde di HAAE
HTTPAH(Nginx, Apache F)oll HUil, AH= 39 & 485 B+ 71X
= &85 54 Socket HAlo] Ut} o= HoldoA HTTP 24s
Pst7] fIsiA TCP &AL 91 502 HITP 842 HEus Holrt
o| &Jof urllib3 & LXML gto]He|2]E o]&sh= Ho] St urllib &
urllib2  2te]BEgle=  moldols ZZo= AFshke  gre|He{golx|Tt
urllib3es AAE HACR wg HAE 3 {3

sfls=o]oF sttt urllib3: HTTP
7| A 2A] 7HESH &

- = 1—

=+ Requests &
BeautifulSoup #7127} Sl=dl ol= 7FF WFA] mi7|A 24 HTTP
POST 842 #dsta, F7] A= 9 mp/fisE 44 29 &+ d= B4

o] 9Jc}.105)

fr
o
%
el
2
2
o
+
odt,
ok
1
30
rr
o
o
o
30
ofN L
o
o
o

105) Web Scraping With Python: Everything You Need To Know. (2022).
https://www.scrapingbee.com/blog/web—scraping—101-with—python/
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[ JoRG R NWEVE ENN SRS Always match Chrome's language | Switch DevTools to Korean [N v

[ @] Eements

Network  Performance  Memory  Application  Security Lighthouse ~ Recorder & Performance insights & 2| & ¢ x

nding-caption”>.</div “| Styles Computed Layout Event listeners
*< etail-card-share-box"s.</div

E Filter thov .cls + &8 [{]
<t ail-card-share-box --5 .

ctor or style

cripts
vod_template” style="display:none;">.</div>
id="cont_newstext">

AYZ0l EHANALE 20| 2als 2ol AHSLICH"

<br>

b=l "ﬁ,%’?—,ﬁ% £ MZAG2 FOMAA ST SY "UZ 8D AED G2 2l LAZSE
‘LS CEIDE sl AELc.

<br>

<br>
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270 Ao Zag LrolAut A7t gzt ol Ao Sl Ate] B
durt Brbse] o] AT qAlelA Aelstth Ea A o] A
Ao $Re A9HA e hASE wel drk ol et dadoz
g rEo] ZAbAL ARl SO et eojo] Wasltt

(% 3-3] ATE A A Hol
e AT o
% o9 7% 2% Zadd A7 | Addde gAFens
2ol | e = g au Az, AL o | oARAARE o)
A, 7 (201791413%)
9% 5o, 3 aAd =9, A
A X e e ae, paa gay | 82 A

_85_



N

|

10

Bl

2 4 23HHE A5 YA et 2

M chEtE Shel FHE| 2] URL YA

v

WEEot ZotE &2
URL =&

= Ijo|x|2|

M2t ZetEl o M o|X|

7t 27|

v

HO|X|o| HHXE BAMstD XYt
oA M2 slo|HYIE F&

CHE M2t D ofX| 7t 27|

v

M UE =4

A%

Ao

Holgl Tt
Y=ot E0 o

no

[XI01 M

H O
3

[ 3-6] & 23438 &M%

_86_



oF 3202} AE

1

—

Aol Zol7t
2ol
WEgoz A

I
—

s ke 4 STk Mg el Lw offeg]

S4 BA0] A4S ool goz
o}+s

-

2 7
Z Z 1009 749 72 Zdolg &l Axt

5

f

5]

=

3) 24 a0k
o
©

o
=

&

AlZbe] 132

=
—

Mo

_?{_E

ol et LA

(2™ 3719} go] 1 Zo]

dd=z $=

o

Fol r g

4007} 71202 =3 1 ol

=
=

No

)

=

=

At
Yes

-

=

K

=]
L

2400
=X Q9

SR 2] (B T XA

fok

[

tar 4002+ @A =

<

_87_




o
uj
il
Mo
-,
i
2
-
ox,
_?L
rlr
poy
o
=
re
rr
Mo
=2
>,
40
-,
ko
—er‘
lo
o,
o
rl

o
Y 7IHS sl EW;AEH(Transformer) 7|HHe] QofwmdlQl BERTS}
GPT-3AE 9] jt=ro] ARl ¢lo] RHElE, T2y Jdz 7|dh g7 »d
(TextRank, WordRank)< o|-&ste] Qofet Aitz F 7 & u
QOFEAE AARte R AASH] s A4 57HA] REE olgste wAE

aofg

4 B Y BE 24

o

4
X
R
oL
i
re
-
|E
il
)
[>
=
X
>,
[>
oL,
filo
o
oo
olt
)
r <]

b
O,
o,
N
N
N
)
N
N
or
o

i)
NN
I,
ok ko T

_

odo] st =& mgrisith KoBART, KoGPT 59 EziAzw 7
o]
BA

o] Y YrE AW 54

Ol
-

o &
ko
18
M
> o &

[

)
i
20 =

ol
i
)

o BAL WEE TxsET oln)
E ARE Agstel 7xaty A e ot
n A @7 mde 72 FA v 93

PageRankE 7]¥F 7]&& Sh= TextRank 59 RES o]

Fo
12
gl
filo
o |
oX
e
Ko

4>
o)
i,
ox,
oo
lo

g
B
Mo
o U
o
fo

o
1
)
ko
7
2 i
gl
o2l
o
i)
rlo
ro
)
e
12
ox,
e
ko
7
olo
nfl
alal
N
e
B
o,
o
2
ro

—_

2 At =T (Metric)E o83 Bt QoA oy
2 AMgEE 22 MT: 7AW 9 (Machine Translation), IC: o]H]
Image Caption), SR: 2/d%14](Speech Recognition), SUM: =4

(Summarization), DG: ®AAA(Document Generation), QG: ZAHEAS

C

N
[
ko

ox 18 XN

i}

(Question Generation), RG: Z2]-g& A4 (Dialog Response Generation)©

106) Jones, K. Sparck. (1999). Automatic summarizing: factors and directions. Advances in
automatic text summarization. 1-12.
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ATt

2 AdFolM= BRI REA

FE7] A)ZFeh BERTScoreL} MoverScore

e 22 7AsEE A B7E V1€ diAl, sheel B2 Rl A PR E
2] AMgEE Hrb 71&<9 ROUGE®F BLEUZ o]85te] H7Fstr).107)
ROUGE A4E olgstel Brlsh olft (19 3-814d BA okt 4
4l Sebe BrpxEolY] wWRolm, BLUE A48 Zu2 sH ot act
EQ ZIAM AT v 2 22 AASHE W4 el7] el ROUGESE ot
2R Bote] B8 4 Atk BEetA BeoE <l %%94 etgolut
G4 BRI BEG e Apdolut, Wi slyo] HEasith: Aol
e B Stgol WaG AL obd 4 girke Ho u}. sreF B7to] B
g B 47b Loldrhd @M B ALY o)zt e 4 Qrhls T
742 Al g AEe ohe gelA AAIs dEsta gl
Metric Property MT IC SR SUM DG QG RG
BLEU n-gram precision v v v v v
NIST n-gram precision v
g, F-SCORE precision and recall v v ooy v v v
= WER % of insert,delete,replace v
2 ROUGE n-gram recall v v
g METEOR n-gram w/ synonym matching v v v
§D HLEPOR unigrams harmonic mean v
& RIBES unigrams harmonic mean
CIDER tf-idf weighted n-gram similarity v
b EDIT DIST.  cosine similarity v v vV v v
§'§ TER translation edit rate v
ZE WMD earth mover distance on words v v
= SMD earth mover distance on sentences s v
£ 2 PYRAMID v
EE SPICE scene graph similarity v
S % SPIDER scene graph similarity v
(1% 3-8] B4 A4 299 2§ /b5 B7t B
7} ROUGE

ROUGE(Recall-Oriented Understudy for Gisting Evaluation) SCORE

107) Celikyilmaz, A., Clark, C., Gao, J. (2021). Evaluation of Text Generation: A Survey.
arXiv:2006.14799v2

108) HI9). QU21). #Ho] 23 B9 Sel By o7 (ARl QAL ol gR EE I,
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HIAE 25 ok 7IANY F Aol AR A5S kst 9%t %
2 Abgo] mlg] wEo] B2 IE Q9FE(reference) ¥t Q9P Hdlo] A4
& Q% (summary)= HlusiA  Aes HFE Aldtle WHoe=m
ROUGE-N, ROUGE-L, ROUGE-W, ROUGE-S & ot zz7F 2
t}109) Z4zy 2 mdER AL (recal)I A UE(precision) & T o= A&
719t = Sk Fl-Score® 570 7Hestth. Aldey AE8k+ ofF Wt
THls Fol 2 4 Ut

ROUGE-N n-gram WAog FAA] AFoARE o FAH ¢lo]
A nEA g9E dA] ofFE Zelsk= ®Reltt. ROUGE-12 unigram,
ROUGE-2% bigram, ROUGE-3% trigram® & 52t 1, 2, 32 dd&H ot
o]o] J|4-E ofn|eith.

E Count,, .ien (gmmn)

SE€ {Re ferenceSummaries } gram,€ S

E Count (gmm”)

se {HeferenceSumma'r‘ies} gram,E 8

ROUGE— N = A1(3-1)

ROUGE-L Longest Common SubsequenceZ &F wFA& oA FFO=Z
Uehte @] 78 Aol Aatgle] SHcke Aox AdE 2749 oA
oF Agwrdo] ¢hds] dAlstA| dote F2 A4 v ok Stk

ROUGE-W+ Weighted Longest Common Subsequence®Z & =Z}ollA]
TR UEE Tof Jigo] dis] 521 dA] offE AHste] 7154
Fo] gr= SR
ROUGE-S+& Skip—bigram Co—Occurence Statistics= skip—gram
Zol, i 2%t(bigram) Woll $AIsk= Tol o e Alilste=
2 skip-grame] 544 ololAA Yotk HnE AdHos Az
g = YAlolth

ROUGE #HFoA & 4 e a2 AdE(ecal), HEIEZ(precison),

F1Qld ol o= 22 S4< 7Kt Alde Z gofEs FA4sh=

mu o

]_

o
ol > 1>
|o

flo

o2
)

of

rlo
et

109) Lin, C. (2004). ROUGE: A Package for Automatic Evaluation of Summaries. /n Texr
Summarization Branches Out, p74-81.
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dol Z B Jivh kel Anel FRULIE sl o SHHoR
Pag YRSl o wA YAS Selge JUst ndo] Yy EL F
2% dol 3 A} A2 fokEw NS st Hos ey B
ol Was FEAe dvht gu QNS sk Aolth F1e AdL
3 UEe] 28 Y gl Bdo] Ay EL FET doleh AoRR

precision * recall

precision~+recall

1}) BLEU
BLEU(Bi-Lingual Evaluation Understudy)!!D= 7AW S-S St Autet At
ol Mgt Aot FAIEE SAote 4554 WHolt. ZAMS S St

BW/HAER dHA AT gofo tieh WA R ARgo] 7Hsdl.
BLEUOA Aoto] 7] 7id2 FH ZF@FE)s F4s e &
b Ax SHEEE A A5 5EEsE ALt gr= Ao=, ol
7 RS dol Uide= Axtltts 9= Y un)E AMESH U1
A2 E (unigram precision)o]gtal gttt 112) BLEU+= 49 ©ol ¢&AE
Hot7] ol FYIHANA n-gramOo 2 ote] HAY HAUALE ALk
113)

n-gram< o A4 —?—E(canddate)—‘:-’—%ﬂ- FxE(reference) 27429

o Ry
2] RS FERlshs o o7 g2 "oyt dfKer v o w2

R CUR N 2

110) A9 & 93)A. (2021). ARdSky 719He] HEREA 9ok vlwd, FACK 2021 shed
9] =13,, 28(2). 614-617.
111) Papineni, K., Roukos, S., Ward, T., Zhu, W.=]. (2002). BLEU: A method for automatic

evaluation of machine translation. Proceedings of the 40th Annual Meeting on Association
for Computational Linguistics (ACL), 311-318.

112) oGl Q021). Fele 7t AEGZA op] PajgS o get 7o 9y 2 FFH B}
gro) sl ol (MAFEHY]. gHAUlstn nlEgatA el st

113) ol%@, Q021). Hefy 7 ofs} 259 HYGAGNLE 4 AL gt (AR, 4
REREEE)
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57t et AS BA(clipping)stal B39 Ao)7t dojd4
olzl= A-E 97| {5l WA (Brevity Penalty)E A-85t%ch

HAgol ¥rdH oty AR & WA n-gramo] A 34
a
o

Ont (ngram) = min(C’ntpred(ngram)7 C’ntmf(ngram)) +21(3-3)

Z( d, ,,‘)Etntz , e preaOnt ;i (ngmm)
= pred,ref es ngram < pre clip ‘Z|\-J—\J| (3_4)

Z (pred, ref)Etest Z ngram € pred Cntpred (ngram )

n-gram®] precision P, &F° Aot AEsE =2 4 e &
Aol ot makA olF HASI= mdE|(Brevity Penalty, BP)E A4l
BLEU Scoreo| #dolieth. 9714 <n,,.. .2t <n, o= 287 BE% 287 %

280| Zgo|g ou|git.

)1 ife>r (2
BP_{e(lr/”) ife<r THG-5)
N 1
BLEU= BP « exp( Y, —=logP,) +2](3-6)

n,:()N !
N2 Fdo| gram®| 4, pP,& flolA HolH 478% n-gram precision®|t}.
=

BLEU = 0~1 Aol9] gha 7AW 1o 7Ph2as SHEFC] J=x 7

Ak GAREE oulgtth QuHoR 47t 03~0.4 oY W mde] oE
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t}) BERTScorell4 & MoverScorells)

BERTScore+= #Z #FEFxE)e] Z+ EZT o/ SH FF(QE)

Zt B2 oigt gAY HE ARSI BERTScores= AHAE WY
A0

o 1o

HE 53 BERTScore:= Qujdozg
SASAT BERdoy AASA b B el ot Aok BAAE 4
A% 5 ot
Contextual Pairwise Cosine Maximum Similarity
Embedding Similarity
Reference I *
the weather is — — i 4
cold today = E
. F 3
Candidate ey 3 =
it is freezing today v

weights

Candidate

[713 3-9] BERTScore Hx}:

BERTScore®] H7} Aate [23 3-9]o] v} Ut BERTScore: AH]
2AE dH|FE AREoto] EES YEhI AR fAMSE ARgSte] Hx
it SHEAR 710l AxE A4ttty BERTScore= " FAMd H4E
tiststy] s 12y uiA (greedy matching)2 ARESHe] ZF EHo] 2
oA 7P fARRE EEY wjddoh A Aae A E(recal)S AlLtst
Aol RO EFo it Fxe] 7t EE3 FUL (precision)E AKX ¢
s Fxo] Ef $HO| 7t EEE AAAZIH oulE xdsty] $Igt 7H]
2E gy 75202 915 BERTScore= £49] ojulE vlwd 4 QUrt,

23y BERTScore?t H199d H|AEC] F4S o5t wbgetttal &

o0 B ofo m

N

114) Zhang, T., Kishore, V., Wu, F., Weinberger, K. Q., Artzi, Y. (2019). BERTScore:
Evaluating Text Generation with BERT. arXiv-7904.09675.

115) Zhao, W., Peyrard, M., Liu, F., Gao, Y., Meyer, C. M., Eger, S. (2019). MoverScore:
Text Generation Evaluating with Contextualized Embeddings and Earth Mover Distance.
arXiv:1909.02622.
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T §lth. BERTScorew= HEAE AW ARESH| wo] Aif= ™
E dHlg 9 7l5ol w2t gefict. BERTScore= BLEUK T AFEe] 7te}
BEIAZE AN ZIARA Y] A Brke e=AoE AR Bkl o5
AR LI} 116)

MoverScorer= EIAE A4 ZR4(: 7|AHY, Hl~E @

A2 3H )= 745} o] (semantic) 7|5t H7} HEZ o= A|A®] 9l
A AEs tpdol-FEolA Al 2458 293tE Tl ¢ =il
Hot, 19 o3 Farth Mover DistanceE 2-8olo] H|EE H|wslo] 9jn]
s AL ge= fgrisith

iy
N
o,

o) 4 B2}

ﬂll

24 gof] A8H o] Refrde gRold] HAgah] wWEold Rus
2 FZ Q9 »del TextRank, KrWordRank I8]17 E#HANEH

(Transformer) Algo|HA == QoF wdol RoBERTaet A QoF mdo]
KoBART Z18]1 KoGPTE o]&3%t A QoFS AMEsSIct. 181 QoFH
A9 HAE St /eF ZxHo] WA Wadd ol wi Algol

29T & U] "2l 74 Aol BdoA BAdE EAES 22 Reference)
oz o] RAES Bt Zelzxol FFo| wabd gokE B
ROUGE ##7F &7 v = 3 dddez W e 3= ot
THA 2 ATl s shtel did(EEEA) st dM A&

s
ackg @ 5 A2 grEoR AWsk Yig AEcts PAL =t
3 744 A= [® 3-4]e} Zo] Asks o] mela} BE}% oo} g
H2E 3¢ WA ARHO F9 B, C, D, E RH9| ANE FxEOZ 5}

ROUGE #4=¢} BLEU A8 A&s) d & HagS elddeh Brdf 7
= R ARE AFEst] A P =A v REoflA Qokst
Z1Atell gt QorE-S 7 HolA] BE_HL] nﬂ7}7<4 7} ARERT} =7
U7l digo] Amdofx F7dsH
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116) %T‘i (2021). Paraphrasing training data for neural machine translation. (GA¥erg], 1
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[E 3-4] F7}F oA

o] Zel Es ROUGE BLEU
= = 1 2 L
B 0.2 0.1 0.2 0.4
A C 0.3 0.2 0.3 0.4
D 0.2 0.1 0.2 0.4
E 0.3 0.2 0.3 0.4
oot 0.25 0.15 0.25 0.4
dol mE | Fz= 1 RO[ZJGE - BLUE
A 0.4 0.3 0.4 0.5
B C 0.3 0.2 0.3 0.4
D 0.4 0.3 0.4 0.5
E 0.3 0.2 0.3 0.4
ot 0.35 0.25 0.35 0.45

(1% 3-10104 7 RS0l BAE e Az PHE AwWsn 9)
ot AR PAHE Qo (Candidate Dol tHet B7HE YsiA B, C, D,
Erdo) A A= QoFZ(Candidate 2~5)& #ZE(Reference 1~4)02 H]
W H7HE skt um A Rl tisiA e FAT Wi os eyttt

Reference 4
(=Candidate 5)

Reference 3
(=Candidate 4)

Reference 2
(=Candidate 3)

Reference 1
(=Candidate 2)

Candidate 1

(=Reference 5)

ROUGE, BLEU F1 Score

) th,

(239 3-10] A% B7} 9
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24 F*(Main Controller)®] o] $Jx]stH wlo] 22 Z(Microphone),
CD/MP3Zdo]o], T (Tuner) 5°] STt

geino] gAolt B4 2% 59 ofdraAel AEL WI|HY Az
}g U Aolsts Ude] FAE FTsts FRoE o oW 5 Sgx
At A2GAT 5 9Pk g 99 Ao i 29 Adste]
ARFE FARA FAGHE MELAMarix) FHE AT 4+ 9o

AoRE AAH 7Fs 2 Alojd AT E o]&ste] AEsy] fof +FFA
4 A5 FZ2& "ot HAA7F SE7|(Power Amplifier)o]H FEZ7]|=
Yool H7AR] AHUAE Astoiof it JHF O & 9 Ao F
o] =9 AoE 1V ofgt E2lo] Yot o|F ARE o 87 = A
gol7] flelide 2 £80 =& HpAtojof dtt. ofnf FEI|= A HF H IE

2 sl2sl 48E AEES A8st] AT o FEH(S/N : Signal-to-Noise
Ratio)H|7} $4atefof ahnl, LEE4o] npet 1 E4o] debde] uket 9]
9 EL WRsE AAse] 298 AV & 9k Jlsel wAHol} g

o} 117)

o

117) EFEH-ATE5/94] hetp://pubicaddresssystem.blogspot.com/2017/03/2.html
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Al 4 A Ad Azt @ B4

A1d A A

2 BolMe =Rl dstal Aot AlaH”olA FIE THset Ao
A

2o} PAR A5 9FE 4F A0E V1S9 NAE S 7

>
ol
ok
38,
=
&

"4AQE PolgAle] te BUE AYs Fasih 2 dApelAe ol
S5 g9 o] we 2ars Folsy] ol wEe] A s
o] BYEG olgatE olo] HE WeIRUS Edl A5 MAstEA A
2 Attt B mESo] Ftolo] Het Ao Har} R0 AT
wojof 17] wjEo] o] Agte wASe MAAste] Aastert

ot EStadeo] Ado] A my|dYael PORORO(Platform Of neuRal
mOdels for natuRal language prOcessing)E AHEoI.0H o]= 5|7 Ho]lA
(HuggingFace) 2t FAFE EHEC 2 gh=o] BlATo] XA3tE FHo] Qi
golHejg] Y7o KoBART RElS ARgste] AAFES s5Helal, o] Rdl9
Skl AFESH dlolE = Hlo]Z(DACON) BEAZEZAU S o] 1199} Al
HUBlA F71et Al k5§ HolHE o|&stitt. 181l & Q°F= fldl

Ae Hola&(d HERERAEL) M g 2l RoBERTa EHE ©]-8-5}

118) 7, o)A, A, (2022). A Sl BERT 7]t RS o]t Fold BAE @of
"AFAFHARSSER,, 27), 41-47,

119) =] 4 & a°F Al Z4tia]. DACON.
https://dacon.io/competitions/official/235671/data/
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of oA At TE A (corpus)E EHAIA ARESIH. mRx[to = ARRSH
KoGPT®] ¢ 7L B QoA Algsts GPT-37]9ke] jh=o] meo|tt,
717t2 9] Zto]dl(Ryan) Ho|HAle o|-gste] shadlct. mlFdes & o
Temperature TeR[EHE ZHP=H T H= 0~1 Afol9 Fhe 7MW 4
27} 09 7WhegaS GPT-37F AASHE ©oj7t A& A (deterministic) 7 HE
B (repetitive) = HolA Hr}, SH o] FoA &84 FEo| E2 Tol7t
Aed gEo] Eolx 1 HYste A, Btz X7} 1o 77k

1=

¢

gl
ozi
0::1

AW e FH GolS9 23 SHEo| WHAA A AE gl
MAET Fadds B7ekn A% A9 A8 o2 g was ANT 4
ol AL Qlol B Gl £ stetnEg 2Astart.

dojqe] mAETL ABATNN RHEe] Gol Aol Avpt
WEsele S HelFA Rath ol o5 9Ia HlolH el o] Fal
A 297] WEolch, 2 BERTO| 4% ¢olS Z@e tie] nde] 9
At 845 dolelol A o] HFo] AtjHoR vo} dtolet TR o

o=

M A EY HAEOA AdFo] W2 Ho|th, KoBERTE 2h=o] HlolH
eol7] 9Js) @l SiZlmTlolel A oF 5008t RSl B}
54008 7je] @olE StEAIZAL, W2 d=o] HRAEHAM F2 AHE
¢ AR el 58S Holal el A 4
2 W% W B8 52 A9 Al 74 Aux, GT opg dze] Fad

HES 2E0hs 74 Sa) JEolE AHgschI0)
T ofE "9l RoBERTa(Robustly Optimized BERT pre-training
Approach)= BERT®| mpimdoln &2 BERTZF F&5] 557

WSS &loty, BERT RS APA 3A1E o ARRE 4= 3= R 7HA
& AlSrokgith. RoBERTax 7|24 08 BERTS}F FYohH, ARdohs Al

Al
sto]® ntetu|E](hyper parameter)S ZFAsto] A5 =olb Wor AL
M mdojrt, A2 A4 Q°F st HlolHE o837t Yl o5, <
22 o] g3t HrlglolH o QoplA, aoFd EAw Hritolele] @
y-go tisiil AAES B3t Br1E AR H4E 7|26t

120) th24t E‘rﬂ] tohet, (2021). & BERTS g4 (As|Y, Zs8 AFYE, o). A& Y
ujtol(F). (P& &% 2021).

=
=
=
=53
1

1S o e
i
H

- 100 -



A 22 zAE A5 Hu

Hel BEE 2t 2ee] WSoW acte) FA fol ROUCE A48
olgstol A9 Anel $AE Wekohe J1E02 AT ROUGES] A% 3
i T
A A7te] mASold AAE aokRe Px aokEes Argelth 371
Moz BLEU H4E Awusicd] ZzEe 444 AAWA 1, 2, 3,
4-grame] Tl JFEAE Wl B FAsh 0254 Wslel Age 7
syl
Wron dol mde ATE Wrhsh] YA AEIEe] SEow
kS Stal oo thef] HrHAtEo] AR AZH (informativeness) 49}t 7Hs
(readability) 44-5 B715k3 W45 B@stol olg @ik AT ol2fat
off oiA BI7ERF 2ke] LA TofA ZFolZt U2 2 AoA = AAIZE
og AAE A B 7 7S Qofsiof S| wiZol Atgel HFoR
A%t FxEe A a7F 8l 284 AErHE diA A= oE e
E‘*‘Oﬂ/ﬂ ARt aokde Qof IxEow AMgste] Hrisiglon, W7t A
+ ROUGE 1, 2, L9 &5 & A& FEro] X3 2 F1 F4et
% E}E 3 7F2 ®<1 BLEU Zd#% B2t = AMgSEAT A7t 1o 717t
=75 AZ2EY FARE] diZel aof Adeol festhtial Bk 4 Stk
P L S P b P E e [ P B R i o

iel
1
A= SNIZ-UU 61—1:1—6‘010[1%, L= 7].1] 14_/'\_9,] Slo %011:3_}-

o ox AN

OoT = IR— T H = jLe
WA 37 g2 BdS FHsH sttt ¢l ¢ ROUGE A4 7 2
9} BLEU A4 7] 591¢1 »elAol Axtel ROUGE A4 349} BLEU #
4= 29191 2EB7E Qlvt¥ =912 WAb 22 nEBo] AvES ST

Aol A *}35} Adge Z=2U19, E4, 7, & UVﬂUdZ] 5714
s AdEdy KBSwA9] A&
FRE 2 5719 dlolElE ARgste

121) OJAT. Q020). EF 7 £4 8 £ S L o[§F F] 24 2] H
o7 (AF3IS), FhahaL sl



Z 2541E9] Qo 1008]e] ROUGE H7} 253]¢] BLEU H7IS X35+
th o] A9 A o] BEAT o o £4 «oF rndlE o]-gdlof qh=
AE Yo7 91t Addo] ofyr] wjiof Sl Fask] oot A oA
s AR olf&= 2022d w4 7oz 2 4 3007

oJAY] ZIAF oL LA E oA 7S ¢log AAsgrt

R}
Lot nE
ro
ol
38
lo
A
9,
)
10
b
|
z
ke

FR2U19 72F F3o] AP F1 7h2d 18 Al XAk 47} 49t
Hdi2 gt SAPIHHERE old 04] 7+ =29 &
AZ7} 4904187 5o F+2 24646927319 0] ety grgich
A AR = AG(GT5H437H)ESE 64199 Ak 139 A
el At 1146519 Ete 5541018 &9+, et olof
HA 83 shabAo A ol Zoltt. 15Y A djH] sAALE 2w
Fo AS 1wy g Frteks FAIFAN, AW 169 47119,
17¢ 809 F7lotes ol 2HI ol TAANZ Eotih 259 A<l
49 (4RH3244497) 1} HlWSiE 539697 Eol F7HEo] A Yt
2 1298 old7bA] 15U o At &3 = 57474328
A= H— 478744658 —29t3H 7658 — 7924883 — 6764 587H — 5515
A43TH—409A418H o2 A Wk 5724983 olt}, od A4t &
A Z 9999 AHHEe 6oz AG(39%)HEct 279 wrt =
21974 A AtElle 4993527 ol A|9E S e Y =28
L A7) 19434639, AL 9H7419, <1 248659, AE 27600
W OBA 2A546%, Ad 274539, Wi 241799, S 24191,
d9 147167, AE 136587, 5 13644, tixd 1345099, 3
F 143879, A 1743389, 24 8739, A 4057, AlF 356
[e)

3

N

It AY A A5 A = JEG80)ET 158 Fols
658 o, 2 49 ol 274 3007 ol fAskL k. A
g AR ARE S 63 oR AHLGTEET 4% =3

- 102 -



ot A ARGRE £ 27979259 olth, H R ofH ALH AF3Y
o] HAZSIHA WAl HEE Ao 2 k. WY G2
g 11 604 o) 1PA 5 1APTS FAHeR FHY] 24
T AFE H oAd 7Y 18*11 oloz gt vt ‘zlﬂr. old 04
1% 547 F7HEE WA HEEL AT iy

A AHYI8A] o) 4.3%0] X1 ;. HEE
H| 2% 604 o]4to] 16.0%, AAH 5.4%t}.

A7t AF FEIHE SYstHA 604 ol
A FHFAL AFol 8 U FARS 60% HE

v} 9t} 122)

(@)
(@)
é
0$
N O,
—
N
~
N

Elizﬂl

acrzd

A5 2 24

TextRank

FTEFAYHERE = old 04 7|+ F2H19 SIAp7t 471974418
So] F2 2746469274319 0] oty ¥t
139 A A 1149(GH4d5199)Re 5410198 &&=,
QF o]olH ™ F3l kA4 ol Aotk
I'd 0A] 712 S&7] F7HEE 94 HFE2 QAT tiH] 604 o]
o] 12.4%, A AN A8A] o) 4.3%cl 12|11 ME’r

o
off

o

TextRank

Ref. 1{KoBART)

Ref 2(ROBERTa)

Ref. Z(KrwordRank}
Ref 4{KOGPT)
Reference Average

Fi-sromg

ROALIGE-L

KrWordR
ank

sejet w9l
21419 177} 42197141
Lol A 2H646%27319We] Hrka BHEThARE ofdl AL
4 A fo] BasksteA WA HEE A @Ay ok

uy
=
=
=

ofn
0
ol
Q
=)
Il
I
Ir
o
v
(e}
>
N,
MN
m

KrwordRank

Ref 1{KoBART)
Ref.2(RoBERTa)

Ref 2 TextRank)
Ref.4({KoGPT)
Refarance Average

Fi-arom

BOUGE-1 BOUGE-2 ROAUIGE-L

- 103 -




TZUH9 73 50 A9 29 Jhed 189 At SR ot 45
gz wegh 159 A o SR AdEY 49 19y
daf F7ishe SAGAD A 169 4a1198, 179 50% E7leh
= o 1 ol ZHaAlE BolAt). ol A 237 % el
A At ]L 66%2; A9 Eet 277 Wt
. RoBERTS §
RoBERTa -
=== Ref 1{KoBART)
g mmm Ref 2{TextRank)
5 . Pef 3iKrWordRank}
= = Ref 4(KOGPT)
N Reference Average
ROUGE-1 BZLIGE-L
T2UH9 73k 0] A 24l Jhed] 189 Axt SR 47t A
Hot 64197 22 471974187 5o 4 27646727319 0] &
Aon gHE olojFE a3 SAHACNA ool
KoBART
=t 2(Toanerk
ke = Ref 3ikrwordRank)
o N Ref4(KoGPT)
mmm Reference Average
ROUGE-1 BIGE-2
FTHLAHYEREE= 189 04] 7l F=2H19 SXIA7 4919744187
‘—é-o] l[—_ 2z4646u]-2;<4319tﬂo] EHOEq /l]_ﬁl_ _g_']- Z] A /\1— ;qu-(5u]-5
43T ET 61197 STl Ele
% KoGPT
[
KoGPT

Ref L(KoBART)

Ref 2(ROBERTa)

Ref 3(TextRank]
Ref 4{KrwordRank)
Reference Average

Fl-scomg

1

REAEGE-L

104 -




Bt A4

ROUGE & BLEW Score

[tR ]

. ROUGE
== BLEU

AOBERTa TextRank KroEifank

[£ 4-2] 298 A9 2% 2 (AFPrs: T2UHO)

219 At A7) 4% gjz JAH AREA AFEG S
o S7MIE FE BgolARt, S S ThEA e FE
A HATE 7158 Z2U19 T4 AR oldR 3% S ol
Aot FATARAEEE 209 04 71 F=2UH9 ST} 496
A1 5ol +2 234655787650 Hoka Wtk At g%
SE AGGUSs8IE) e 47578%, 159 A 134 (4783442
BETh 224319 22 0ok 159 AR A g7 0 &
olE AL old7A AEATh 18Y 571017, 19¢ 317399 Zt7t
AF e A g2 7F Zageh old Al &7 45 2%
o A A 6dGBT63665F) HlwshH 933467 Wt At 14
ARE olg7A 15L7 sk Al XA e 2W3HATSIE TR
2748668 —~6TH6 5698 — 571544248 —~ 4719714187 — 57H589 % —4
eI os, duat s59zo0eltt. T {9 FAlet BRG

Wl g (U SAA Sh A D AAH A% Ph AT

Holx glek'n} st FEIE F7he] WS S FAL urE
T Aoz AP D AYY ol A7 AT F el A
dt 5790 AHGoPEt 79 Wk F AGPD Al 4
57954%0lck, A|qW SR SRR T 47 1927388

., A& 8748047, 1 277927, FAb 2736239, AAE 271486,
A5 234397, S 139557, Wi+ 147719, HE 1346999, &
5 1346049, 3 14475, ol 1344437, FY 1343509, A
1227779, &4 14779, AF 4327, AF 354, A 429 o]t}
At BRI a7 AFEYg 230 70 kAT Y F AES A
U AR S w22 ot 55 A £ AYU1IH)E
o} 329 Z71%F 45102, 99 21€(494) o] T Ato] 7
worth %52 3t £k A 149 o] 15U7 k3 Hd 4079

. (20229111€18Y). A1ekd 49194189, 1A HG 5-AY | ---Z7HH] FEED.

979/, https://www.yna.co.kr/view/AKR202211180439005307section=coronavirus/news

- 105 -




om, A 13| 357@RTt S0W wWrh @9 A A
S 3u319e J|=ee 3¢ 9 doldrt. Y mzuom A
Wek St 4o AAAESHRT 249 E3UTh AL D4 60
WS 7SSt 408d2 Welsith QT 108EY A
109 43 039, 119 13 0447, 119 23 051908 27} 24
b A%E L G129

aofmd

A5 A} 2A

TextRank

F2UH9 A S0} 4nt BYR YA ASH) AFE0G 9
229 =1 A old2 3ut §e ol

159 HHET gt S04 270 Folg AL old7HA] AREAH
TexiRark E

~
L
By
115}
=

=]
=
=
=]

Ref 1{KoBART)
Ref2(RoBERTa)

Ref 3ikrwordRank)
Refd(KoGPT)
Reference Average

ROLGE-L

ROUGE-1

KrWordR
ank

RIRIE-2
A1

At g7 e G (G589 Hke 4315789, 15 Al 13
(40874427 Kt 27344317 242 EQth.2=119 F4 AR &4
+ 3W3IES 7155t 39 ¥ Holdth T A ER = 204
0A] 71 Z=U9 27t 496117 s 4 23655783
7657 0] Sthal Yo

5 ¥rWordRank

=
=
(i
=]

N
o
ch
=

[EX:]

Ref 1(KoBART)

Ref 2(RoBERTa)

Fef 3(TextRank]

Ref 4{KoGFT)
Reference Average

Fl-srorg

ROUGE-L

RoBERTa

T2 AF A 49 o YAS) Aed @Fuc 9
oh 179 Ak A5 3% 47b BolE Ze oldrbA AsA
A2 g A BAN Y GIL "AF FAA 5h 34 2

QAH A hh AL Holw Akl "ShAu PRI F71o 3
FL Gt FHL MR Ao AYIH T At




Fl-srom

SERTa o

05E52

RIFUGE-1

0.470e

Ref 1(KoBART)
Ref2(TextRank}
Ref 3iKrwordRank)
Ref4{KoGPT)
Reference Average

RFICHE-2 FEAGE-L

F2UH9 A 5}111}7} 041 71 4%t Fdiz YA A2 dFE

O E9on 91FF AL shEA o Fd A HE =59

o A AL 38 e dolAld.

KoBART
KoBART

Ref1(RoBERTA)

¥ Ref 2(TextRank}

b Ref3ikrwordRank)

o Ref 4{KoGPT)
Reference Average

ReUGH-1 RT3 A -

ST ARYERE= 20 04 71 Z2H19 A7 4963411
Lol 2 27655%876580] Hltka wrs|m, At SIA S
AG(GT589) Hrh= 435789, 17 Q1 13U (4983d442) H ot
2384317 217} 9k,

%’i KoGPT %
KoGPT v

k<)

Bs === Ref 1(KoBART)

g B mmn Ref 2(RoBERTa)

% opa = Ref 3iTextRank)
ol mmm Aef4(KriwerdRank)

03 mmm Reference Average

G2

EOHGE-L

ROUGE-L

123) A9t (2022d11€209). 4960117 &1, 394 HAFHo; Fof--g= "dAH A" (F32
H), 98H=A~ https://www.yna.co. kr/v1ew/AKR20221120015851530‘7sect10n coronavirus/news

107 -



Bk A%

ROUGE & BLEW Score

N RCUGE
== BLEU

AOBERTa TextRank KroEifank

(& 4-3] 2 A9 23 3 (s Z2419)

A7EE 199 04 71&e2 AW 189 st S Z2uh9 &1
A7) 1943457 0letn wrgth A9l 179 19HMA69FELt 276
W SUAT g F A Ze FoYoldd At 11¢Y 1954283 E
e 9389 E4ith. olE7kA] +3 FFake 715983272 ot} AL
WAre] 39 ool ws) A AgAs} 7A506We] Hek A2l
SHAAE HH A7 13438502 71 wWekal ojo] &A1
209%), TFA(12158%), SAA(1H67%), A 064%), FdA
(8169) 529 Lol9tt. 71T (429)- A-dE(63%)-=FHA(68%)-
AR (728)-AFA|(7498) S 570 A-22 1009 mgtoz vpgkoh
U F2U19 Y B HEES 304%2 AHE0.6%)ET 1.2%
ZIIE Yol o] 7ked F5 B WA JHEER 303%2 9
(33.6%) 5t 3.3%2IE WZkch, AYAR F90 A% 97147
oz AT oty RS fAIFT129)

aotmw

A5 2 A

TextRank

A71EE 199 0A] 7IEo & HAH 18Y otF Tuf Z=u19 24l
2p7} 19k4z 3459 o2k Ergict

o|U7tA] FA A= 715482720tk

Ty Z=2u19 e YA 7HeES 39.4%2 9 (40.6%)ET 1.2%
ZEE Yopyal, o] 7ted F5 A HA HEEE 30.3%2 WY
(33.6%) 5t 3.3%RENE Yzttt

- 108 -




=

=

TextRank ]

o (=]
u

0BTE

=3
=
=]

Ref. 1{(KoBART)

Ref 2(RoBERTz)

Ref 3iKrwWordRank)
Ref 4{KoGPT)
Reference Average

Fl-srom

REAEGE-L

ROUGE-1 RO

A71EE 19¢ 04 71&Fo g HAY 18Y 5% U Z2y19 &
247} 194734598 0)g 1 drPdch gl 179 19HH69H B} 276

SR & £ A &2 1510‘0]0*34 A 119 19574283 Kt
= 9387 FoU AR A% 9ol WA A A} 74506
go] =
wrifiordRank
KrWordR =
ank
== Ref 1(KoBART)
g mmm Ref 2(RoBERTa)
E: EmE Ref 3(TextRank]
ol = Ref 4{KoGPT)
mm Reference Average
B71Ee 199 04 712 i HAE 18Y ot Tl Z2U9 &3
ZF7F 19H47d3457g o 2kar gty Z‘_‘é‘l 179 19H42d69g Het 276
9 =9u ¢ F H e Zgoolydd At 119 1954283 W R
th= 9389 %%E’r ofg7A| FA A= 7159872727 ol ot
os =] =]
RoBERTa

Ref 1{KoBART)

Ref 2(TextRank)
Ref 3ikrwordRank)
Ref 4{KoGPT)
Reference Average

ta

Fl-scomg

oz

ROUGE-L

BOHGE-1

109 -



71 199 04] 7oz HAAE 18¢ oFF ku Z=u9 3l
e Al 179 194698 T 2767 SJAAT, w2 EXA=
715W8H22EoR F F A e Fadolyd A 119 1WA
283 Hrt= 9387 St gl

= =+
= =
@ KoBART @
=] [=]

a8
KoBART
Ga mmm Ref 1(RoBERT2)
E4 mmm RefZ(TextRank)
e mmm Ref 3ixrwordRank)
o G = Ref 4{KoGPT)
mmm Reference Average
Gz
a2 -
BOUGE-1 z ROUGE L
71k 199 0A] 7oz HAH 18¥ s5tF =W Z=u19 &3
A7} 193450l drEon, @ & A 2L Fadelyld A
W11 19h574283 g Ktk 938 AR 4-X]o|th,
& § & HOGPT “ %
67 2 S E g =
6.6
KoGPT

Ref 1{KoBART)
Ref2[RoBERTa)
Ref 3iTextRank}
Ref 4{Kr\WerdRank)
Reference Average

Fl-scomg
[=]
P

RIGUGE-1 REFITHE-2 RELGE-L

Bt A4

ROUGE & BLEW Score

14

1z

ia

E

oo

N RCUGE
= BIEU

[eX7]

ROBERTa TextBank Kriworsfank

124) 3. (2022d11919%). 7] 19H4345% Al &3---13 ARt 9387 A HghrAt
https://www.yna.co.kr/view/AKR20221119020300061 ?section=coronavirus/news

- 110 -




oFgH Aot oA MW JlEel o8] ke A4 FAE 2do| AvEy
e A4 mole mdo] AT f80] RrdAE A% derde
stolet 4 9ok, 3 WA AFolAE KoBART7E ROUGE % BLUE 49

o Avtz ZHo| 91, RoBERTaZt 7FE U Axrt vteict. o}
29 T HA Ao A= KoBARTZF RoBERTa¢}t 9HA £x] ke Axnrt

ow, Ym|7t v5HA vsith Al S A@olAE Al&eiA Faet
Ad TextRank7} £7] 9L ZAT= Holw 7|&o| 2] e A}

oBERTa7} =2 42 FHEHAH.

o,
)
filo
= I-E

[ 4-4] 2d9 A3 A3 4 (KBS: 9A)

A=rol| 7HE 5] Bo S4Yrt. 3,
MZ 7)ee] zulqWA] SErp B 22 HolAgyr)
o= %o Fgt vigo] &
Aol Be sher) 2 Felr M—suu} A
o ZAog AL oI} 7
o] 0Eol4 9= o5 Hl o}ﬂ»} 22 A
5o 49 WEAA, A% HR Wse oY 7]
o] ALY ¥ 3 7L ALo] 16k, F
o] 14 oA DEEHQLEWIEﬂH3E_@E
Aete QA7 155 AR ol Asy ko
£ WY 2uAEA FE W 2271
KT P A A
A A1)

rio 4N
r>~ Olﬂ r‘O'
N,
)

1_

=
ne
flo

o
2
rr
£
m
mo
N
L -
_\1
_g
o
i,
r}o A

_‘{

(@)
H1
ol
R
= -HJ

Eoerr o
oﬁu_:r_‘bzg
NgkE
;ﬁO‘ﬂ){L
o
Aok

o =
2
¥
| ol
£ o

10,
Mo
S HF L EE N 2 L O 0 ol ofd o

v
=
o),

ofu

ot 7

ﬁ

!

O
Huﬁﬂﬁu:
Bl =
ﬁmg

o|g otmo

T T —

H]

il

asEd A5 2t 2A

52 A= 7H 50l ®ol 7IAs4nt

o}z 71ee Agol 65 T Aol 0=olH 9ER o5 HZa

TextRank ZE HASUY

ohk, A7) et el
4

T e Tol s

- 111 -



TextRarnlk

Fisrom

0.0000
0.0000

RIOLIGE-1

BOGE-2

AOLIERE-L

Ref LIKoBART)

Ref 2(RoBERTa)

Ref 3ixrwordRank)
Ref 4(KoGPT)
Reference Average

ol 71ee ALl 65 5 ARo] 0EolA 9ER LT} HZs}]

U 2 ZASUGAEEH ofd Aolde Hiss SHe=z g2

U7t AAGU S Hetreis AR gl Wae Ato] Be shed)

2 Z9le dAsYt

§ KrvvordRank
KrWordR 5 R
ank
=== Ref 1(XoBART)
mn Ref 2(RoBERTR)
= Ref 3(TextRank)
mmm RefA{KoGPT)
mmm Reference Average
RELRGE-1

Hole #=d% 54, FF 5 AH A9 2vAdEA =71 Y

B Fes HolAdsUn 2 AAds %o A% vl 23S

et fetsetsdAade fae AFe] B sted 2 F9e

fASUT

§ T RoBERTe §
= = =
RoBERTa

Fl-srom

EOHGE-1

ROUGE-L

Ref 1{KoBART)

Ref 2(TextRank)
Ref 3ikrWordRank)
Ref 4{KoGPT)
Reference Average

- 112 -



dstlle sedy 54, FF

B 529 Holw, diEhpssBARY WA AZo] gre v}
ot 2 29 ABY
w w
& 7 KoBART 2
0B = 1: =
=]

KoBART Be
o5 mmm Ref 1(RoBERTR)
x mmm Ref Z(TextRank)
; X3 mmm Raf3ikrwordRank)
o = Ref 4(KoGPT)
03 mmm Reference Average
Gz
[£% 8
[eXe)
ELGE-L ADUGE-L
FEA WL Aol 7HE 50l Bol 717, o 712 A&ol
65 S A=ol 0xolA 9=g eI HZSHAY 27 WA, W
a1 722 Agol 16k, FF+= 19 T Aol 14koA 1922
Lur} 154 35 HE &4
KoGPT
= Aef 1(KoBART)
x mmn Ref 2(RoBERTa)
; = Ref 3(TextRank)
m mm Refd(KriverdRank)
mmm Reference Average

ROLGE-L

Bt A4

R{OAUGE & GLEW Score

N RCUGE
== BIEU

TextRank Erifzedfank

ROBERTa

113 -




(B 4-41= GX e} #E RAE bt o] Bdg o]§ste] aofetg]
th. o71A= A HA AAE o83 Aol KrWordRanks o]-&3t Q°F
AEoNA 7P F2 At Ugtth & AR AFolA= KoGPTelA A4
QoRet AitzEo] 7MY 2 AS4E UElold FHE oM, A AR A3l
M A AgolA Fd9 KoGPT7 7Y a7t £2] 13 yHz] g
< 5 89 EANAE AR A5 BEE B ol4d 5T w2
o s A

Mg muo] 43ty Wl oleisith. 7R o7 e &
4

o At ¥ wosS g6 Hodn [® 4-5]~[7 4-T]e THE, B
AR e BRE FAE QofstEA ofE FAE Holex] 2l Hefrt

A $e wob 23D 204 A5l 10%= HAA %
SheA AguEel ool BS 7w gtk ABE4E BE B
2= wjgto] LA w4 Aol stiww ek, 109 o] uf

©
i
>
i
>,
o2
ol
il
Rl
30,
Y
ral
=2
N
2
w
o
S
o,
1o
N

A7 19 F5, 6% *
glo] AFsHe 49Me vlepd] A4-8o0] 8% Bits) 197 29
T4, 59 BRE k1 grh A7 3650 A FASE AA
of H7rel, At TURE 29 F5 49 ©4E Ak 24710
HoIEHA AN w7k helx e A AT 35 A9 Sold
Zog Holth AEFS o[FREH FU, kah T, oM 29
2 52 dgoR 99 A8F ol 10% AU B 4% 2
g | HUEeE WAD oot 29RHE AT G4 Ao PEL
S5 @ Aol AR S duig SAE dgelE vt 194
ofF WAAE FHAM P BIL 5T S FBoE 44
§45 REaTh el 23 Y, AL, ol YLEE Ao

T BYaE 4As) BRESE AT 28AE olF Fo A
Age) FY, &9, w3 1F F4S AT o1 M2

—_

o fr

Lo
+
®
S

’

F4A A%, ke 99 39 B ML A4S FA9 AR A
W AR S e SUES B 40k vlehol: S 30008
TAAT. 39AL Hd 1958 AYF ofFoz oy AR MY
e olgs) B 4HEE FFL Aol F WALE 109
A G4 B BEFS AL Yt ZHUES 95 9] A
2 A9 4 37 s 9L AGT 5B 5 A= 4 gela

o

"1 9120

125) AAE. 2022d11€169). 69 2 b Fol-Ud= sEd-FH AEA HE
KBS#. https://news kbs.co.kr/news/view.do?ncd=5602787

- 114 -



aotud A5 2F B A
109 gt mad k3t Jro| A9 94 A4&e%)o] 7t
SHA] ¢dot SUFE FAIA 1Y w4, 69 @5 AlF¥stal 9l
129REE AT G5 A0 HES FFE Al
nh=E 4y WA, sk, ol ek E AHista =9aE HA5)
AggTE 3T
% TextRank %
(=] (=]
TextRank oz
5.20
== Ref 1(KoBART)
& mm Ref 2(RoBERTa)
g pis m— e 3(krWordRankt
™ . Rof 4(KoGPT)
0ig mm Reference Average
545
o.en
BOLEE-L
1297 EH= At g4 AFo] B2 33 Adethid €% =
shAashaFE2Y 94 AeEo] 10%01% nA]2] ZStHA 2 AH
So] Fote] ES AT JhARESFE BE WL BE vicio] 1}
WA w4 Aejo] s a ek,
% Kr&mrjﬂank
<3 = =
KrWordR
(5
ank
6.4 == Ref 1(KoBART)
P e Ref Z(RoBERTE)
; s = Ref3iTextRank}
e . Ref 4(KoGPT)
az . Reference Average
%8
G0
BOUEE-1
Ad g kohAaghgdR Y 92 g0l 10%0: mAA] &
stA AgquiSo] oo g AT ik ATESE 22 B
ROBERTa | B Bl WA 94 Aeo] fejsn girh $ERE ol
FY, w5k TF, R, 4t B 5 dAoRE 90U AGFE ol
10% d8& Sxe Ao 258 ddidez X

- 115 -




1N oK ™ ofr 7 ,
mmmﬁm — _ B8r 2§ —
gscuy R Y — 28 8 X 0 >
mmmmm _]W_ﬂﬂux mmmmm ,m.Lw__/.M _LiE
53558 TR < mmmm T EEsts
b~ CRESE EER-E
i -l 33313 g slits
— S — oRAZz
& = ! 11111 Gl BREES
SFET =% 1l
=
. IOTU—LHLT Br -
| TN T U
2002 < I m_m N m N <k 025
— 9 o =
1_,_Alo X u LovE £ w:.h g
—H® = 1 g
& Fon o
o X
£ ATo_aﬁma N
g g %o g T
o ‘|7n_rm:.l 5 X ™
ool é ol :
o m_v._u oy R . <k T m
Jmmﬁ:ouﬁlm o
Cu R o pjp
49 o gy & ar
o U T fn
]1r1__._._01r o
H B o7 ofy ol ] A
rons B4 o M.* ,_m,ﬂ a0z
iy ZLH.ATio
‘A.V_ﬂJIAL,._,mE 1oL S Y
: , T 5 o a ey
i
#0951 Mlﬂ @M T E.E , H — ol
%) To MR | B s P 2 W ° o
HOUE-14 ‘m._l M o - . -
N_M\_ _:A _..E._ .n:nwEm..w..MG. ° ®
=
[ae
= -
S 3
2 S}
e

- 116 -




ROUGE & BLEW Score

Bt A5

AOBERTa TextRank KroEifank

N RCUGE
== BLEU

= of
R
Tl
—~ :lO
N
Oﬁ 18
= o
A
i)
olol
>
N

o

i ﬁJ—Hﬂ e oH ﬂa}ﬂ g
W AR 9 54 oaxﬂ 375G R 7

oY B L af
L ool
ol {o
E
_V'L
g
_l
l"
il
2
i
4o O
o
E

- oft o 2L oft

[®))
w D

=}

i)
[

do mx

= 6.50m, THBE e 7.50mAYH. E,

¢

N
oloi

2

g
N

A, B4 AFACGEHL) AH, 2FA(F
2 Ao B4Zo|H7) dtg 29y} 127)

R
5

=2
olol
4N o
1o 18
2
N

IN =
s
o)

o Iy —
L
o
AL
offt
o3l o
ofot
>
of
2
P~
rr
o
e,

)
R

)
g
)
<
k)

@
il
N
Ju
rok

A% Folm, 1008 F9l 64 40elt FhFelm 7]
6.55m7H) A5E Aow ARAGUT. FpTont AG
0%7H4) 4917 ok ) WelAm, AW EAt xvmi
| A%E 4 gdc A%A 2EUa Aol ¥

s Aol
It @AE guiske AYEHIE 9.73mYUh BH @
14, stett ZAA(FER) A, B AT

Au) 23

o),

TN opl

Do

O fob ofoh KT offt ot O, A0 > & o> -

m&%EL

FOEL A5t 2A

olust AU
JERELEALE 60 54 1080] F4F 9
TextRank | (AHELE AFA Z5H 222 1046-1 (

2 Wty wEsyt

A ST AHO] FHFR 291 6.50m,

et

~—

w90l w2 H7h WelHA e FFA A AH

126) 22, 0228119109, = BR slegw Hob 1B A4
https://www.yna.co.kr/view/AKR20221110081400054 ?section=safe/news

- 117 -

217,

A




Ref LIKoBART)

Ref 2(RoBERTa)

Ref 3ixrwordRank)
Ref 4(KoGPT)
Reference Average

Fisrom

EOHGE-1 BOLGE-F ROUGE-L

AFA FFAL ARG FLFE 9L 6.50m, T4AR 9=
7.50mYUehE, A Aol MY 4 ol FAS duists ALE
591 9.73mAY k@A fo] WL HZh WAl Fae] A
FA s Aol $Felnst Weigsu.
% wafmgﬁaﬂk’ %
65 =] E [=]
KrWordR o
ank
oa == Ref 1(KoBART)
* mmn Ref 2(RoBERTa)
; o3 mmm Ref 3(TextRank)
I = Ref4(KoGPT)
oz mmm Reference Average
ol
an oy s g ——
S FA st
! Al S
o] A4 o
T w FUEA s
il 5 g5 Aart 9= &
9] o] 50%7t2] 4
9 SEERIE B
=]
=
RoBERTa

Ref 1(KoBART)

Ref Z(TextRank)
Ref 3ikrwordRank)
Ref 4{KoGPT)
Reference Average

Fi-arom

ROUGE-1 -2 ROLGE-L

- 118 -




o o 45 AN
ol Aol AFAl AEda Al &
% 2 QHAE ¢
o St
KoBART
=== Ref 1(RoBERTE)
§ mmn Ref 2(TextRank)
ke = Ref 3ikrwordRank)
P . Ref AKoGPT)
mmm Reference Average
BIGE-2 REAGE-L
GEAESEALE 62 SA 108e] FA% §o AFA A
AAEE AFA Z25H 038 1046-1 (FFdw) Ado T4F
JRE WA wHoH, FrFRE H) F5EY S0%7HA
FH7F word o WiHA™, shd Aol ME £ Qe HAE on
S} 9
KoGPT
BN Ref 1(KoBART)
g mmm Ref 2(RoBERTa)
g =N Ref 3(TextRank}
b mm Ref 4{KrWerdRank)
mmn Reference Average
FOLGE-1 ROUGE-2 AROUGE-L
ROAUIGE & BLEW Score
[c£:]
[£X]
B e
B 4 | ¢
G4 N ROUGE
== BLEU
Gz
eAt] 8
ROBERTa TextRank Erifzedfank

127) A, (2022'99€69). B BFAl At A S4F2E. KBSw2.

https://news.kbs.co.kr/news/view.do?ncd=5549853

- 119 -




[ 4-7) =¥ A9 A3t 7 (KBS: mlAWA)

d

A

© A BAZ WAL ER A TRl gol AAEY
. o5& 7] A ololAWA SEAT 2 G4, £, A2,
el AEARe] ZEAEA BEIL HE SEe Holw 94
o Fael yale o] Hl7h el 7] do] ‘BEN F
& slEstgUh. e Y A, AFEE Aoz o
Aoz e, eFol dRom sEAS Y. o HE da
Al maf Ao fRE IAAAY, FY FsAAE e F 4a
A EAA ool AL FI et i Aee A7) BE
29 A BE AF SHHel 470 20~60mm, LA Aele
5~40mm SUTh e okl 7L Ago] 128 5 Ao] TE
o4 1522 955 vl 23 SAEUG. ¥ el A
2ol 0% 5 ARl 19melAd LR o5 HlsAG xa @
AUtk g vt BAS Ax wa shgu BE shae] wet
oA AT 4mz BA AALTEI

aokR

A5 2k 2A

TextRank

L= gy] BAVE olelwA SEAY U 9AH, 34, A%, o
Fob ARA el ZAAEA SR U $22 Roln gyt

HE U A, AFEE Aoz o el et oFelt AR
o she= A&

g ok lee Agel 12% 5 Aol TEelA 1SER 953 H
SabAt 22 A

TextRank

0.

_4

04585

=]

==m Ref 1(KoBART)
mn Ref 2(RoBERTa)
= Ref 3ikrwordRank)
= Ref4(KoGPT)

mmm Reference Average

=]
=}
=]
=
=
-2

RIRIGE-1 ROUE

ROLEGE-L

KrWordR
ank

%—‘:}Z]HJ% Az S, Al 50l ®el 712AsY

Aol B7E WeldA] 7] do] "HEg oA FE
HE W A, AFEE Aoz Qo=
o= gEAsUH.

_l-l.l

:oé
2
lo
ol
<,
fr
)
H

- 120 -




KrigfordRank
]

™
-
=1

Ref L(KoBART)

Ref 2(RoBERTz)

Ref 3iTextRank)
Ref 4{KoGPT)
Reference Average

EOHGE-L ECLHGE-Z ROUGE-L

i
ofy
fu

Age GAZ BAL, dRAFN FEo] Bol AAEY
971 A ololA @A SEuT 29 M, 34, A,
e ARAGY ZuAHA FEsb R $ES Holw UgY

g2 Aol Bv7E WA 7] do] "HE oA

o
r
l_n

dof £l
=

RoBERTa
=== Ref 1(KoBART)
g mmm Ref Z(TextRarnk)
7 = Ref 3ikrwordRank)
ol mmm Ref 4{KoGPT)
mmm Reference Average
oy p——— ——
7] AA7E olox A AW FE7F WHE SES Holal QL
tobed] FEel qge 3ol vk welwA fy] o] mEe
A 2 WAE FESAT FY IEAGS e F 42 A
7] olof A A T
a3z
KoBART

Ref 1(RoBERTa)

Ref Z{TextRank)
Ref 3ikrwordRank)
Ref 4{KoGPT)
Reference Average

Fl-scomg
[~
[

ROLIGE-1 REFE3E-2 REAEGE-L

- 121 -




Z9 fUe AT w7t WBA 7] Dol YBeH T £
o BB, AFEE AEEE H Yelu, 49 gEAde o
= 7 28d A7 olojd Aot

% KoGPT

(=]

KoGPT

=N Aef 1(KoBART)
mmm Ref 2(RDBERTa)
mmm Ref 3(TextRank]
mmm Ref A{KrwerdRank)
= Reference Average

ROLIGE-1 REFE3E-2 REAEGE-L

R{OAUGE & GLEW Score

Ik A~
Bt A%
N ROUGE
[___J: R=i]

ROBERTa TextBank Kriworsfank

(B 4-5]~[F 4-7]0A 7ha, &5, vlAEAer #3E w2 gofA &4
He 2do 5 S1ls] Hodrh o] AdofA+= KoBART, KrWordRank,
RoBERTa 5 tjoFgt mdlo] gof Aurt Zd=gly. o4y ojE =@gt
melo] A A 2 aoko] B3} Bk 22esls) ofselch

128) AL (2022d11€11%). 5% ZnAHA] V-5 o] H]. KBS~
https://news.kbs.co.kr/news/view.do?ncd=5599418

- 122 -



(2 4-8] 2dd A9 23 A
ki o F17§.2UGE %L%’J FﬁsLEU%% G
KoBART 0.2595 2 0.8909 1 @)
RoBERTa 0.1572 5 0.4170 5
1 TextRank 0.2887 1 0.6887 3
KrWordRank | 0.2318 4 0.6022 4
KoGPT 0.2568 3 0.8297 2
KoBART 0.3160 4 0.6602 4
RoBERTa 0.2535 5 0.4500 5
2 TextRank 0.3984 2 0.9035 2 @)
KrWordRank | 0.3985 1 0.8360 3
KoGPT 0.3367 3 0.9429 1
KoBART 0.6799 2 0.8320 2
RoBERTa 0.7353 1 0.9294 1 @)
3 TextRank 0.3842 5 0.4942 5
KrWordRank | 0.6732 3 0.8231 3
KoGPT 0.6258 4 0.6722 4
KoBART 0.3331 3 0.6913 3
RoBERTa 0.3353 2 0.7806 2
4 TextRank 0.2747 4 0.6447 4
KrWordRank | 0.3968 1 0.8076 1 @)
KoGPT 0.2687 5 0.5575 5
KoBART 0.4799 2 0.9507 1 @)
RoBERTa 0.4797 3 0.9213 2
5 TextRank 0.1626 5 0.3416 5
KrWordRank | 0.4965 1 0.7914 3
KoGPT 0.3579 4 0.4364 4
KoBART 0.2854 5 0.9133 2
RoBERTa 0.4217 1 0.8005 5
6 TextRank 0.4097 2 0.8512 4
KrWordRank | 0.3262 4 0.9394 1 O
KoGPT 0.4067 3 0.8620 3
KoBART 0.4040 2 0.7674 3
RoBERTa 0.4625 1 0.9052 2 @)
7 TextRank 0.2652 5 0.7406 4
KrWordRank | 0.3872 3 0.9498 1
KoGPT 0.2878 4 0.5478 5

- 123 -




A

2) FzEW 9ok 33 2L P} Ay

KoGPT 29| 3% A4 80koz R0k AP et b2 aof 2
b Ugieh TelA theA AME Qo ATk solsie] gruow ol
92w Yol 29 XL 9L Ssh] dd AP k2 A9

sholth. 9 dlolel AE 1, 2004 WAHR Lo WA az A9

d

gon 2z 2NH opgAe AUt F 6 AP Fom Pt

et o] vehiet

T A6

Ref 1(KoBART)

Ref 2(RoBERTa)

Ref 3(TextRank)
Ref 4(KriverdRank)
Reference Average

ROUGE-1

ROLGE-L

KoGPT

18 A4t gz 27 4z d2igted, ole Z=u19 73
o]l A T 7hed 18Y Al A 7 471974418 50
2 2764672743199 0] H kil HEFch

-
w
KoGPT &
(=]

Ref 1(KoBART)

Ref 2(RoBERTa)

Ref 3(TextRank)
Ref 4(KriverdRank)
Reference Average

Fi-arom

ROUGE-L

- 124 -



184

-1
ju
g

Fi-arom

)
T

El

=219 A+t
3y Ao A

74

tl

BOHGE-1

ROUGE-L

2 169 49119
ofg #aM= ForulHh

Ref 1{KoBART)

Ref Z(RoBERTa)

Ref 3(TextRank)
Ref 4{KriWerdRank)
Reference Average

TextRank

Fi-srome

Fl-srorg

Fi-arom

uz
=+
-
=

TextRank

(120

0is

£k Re)

REIIGE:

TextRank

ROAUGE-

.26

Gis

Gig

uy
3
=]

ROUGE-1

ROUGE-L

Ref. 1{KoBART)

Ref 2(RoBERTa)

Ref. 3(KrWerdRank}
Ref 4(KoGPT)
Reference Average

Ref. 1{KoBART)
Ref.2(RoBERTa)

Ref 3{KnwordRank}
Ref. 4{(KoGPT)
Reference Average

Ref 1(KoBART)
Ref.2(RoBERTa)

Ref 3(KrWordRank}
Ref. 4(KoGPT)
Refarance Average

- 125 -




¥rwordRank

4G
0.33
[eReti)
=== Ref 1{KOBART)
g 0 mm Ref.2(RoBERTa)
T onan = Ref 3(TextRank)
o . RafA(KoGPT)
¢l mmm Reference Average
(£ ey
.05
0.00
W
-
o KrvordRank
(=]
DA%
0.33
o.30
=== Raef 1(KoBART)
KI‘\X/Ol‘dR z 825 m Ref 2(RoBERTa)
F = Ref 3iTextRank)
Y oneo
ank o m— Ref 4(KoGPT)
cas mmm Reference Average
[ ey
[eXe 1
0.00
REHIGE-T
w
=
w KrwordRank
=]
Gag
G35
asn
== Aef 1(KoBART)
g 6.25 - mmm Ref 2(RoBERTA)
7 .26 = Ref 3(TextRank)
m mm Raf 4({KoGPT)
0is m Reference Average
01%
[eX: 11
(300

ROLICGE-2

BEMIGE-1

ROBERTa

0.2857

Ref. LiKoBART)

Ref 2{TextRank)
Ref 3{KriWordRank}
Ref 4{KoGPT)
Reference Average

RoBERTa

Fl-score

0.0000

s 0.0000

ROUGE-1

[
%]
i
[N

ROUGE-L

- 126 -




o
RoBERTS
il
o
n
@D
~
=]
=== Ref 1{KoBART)
§ mm Ref 2(TextRank)
b = Ref 3iKrWordBank}
v = Ref 4(KoGPT)
mm Reference Average
Qo o
o o
2 o
(=T =]
=
ROUGE-2
RoBERTS
-
i == Ref 1{KoBART)
¥ Ed - Ref 2(TextRank)
ke = Ref 3ixrwordRank)
b mmm Ref 4{KoGPT)
mmm Reference Average
2 @
o 9
S g
(= =]
o0
EOGE-1 BORGE-Z AOLUGE-L
KoBART
=N Ref 1(RoBERTR)
g mmm Ref 2(TextRank)
b = Ref 3iKrWordRank)
™ = Ref 4(KoGPT)
mmm Reference Average
RESIGE-2
KoBART
=mm Ref1(RoBERTR)
£ m— Ref 2(TextRanK)
b = Ref 3iKrwordRank)
P = Ref 4(KoGPT)
mmm Reference Average
EOLIGE-L EOLHGE-Z

- 127 -



=== Ref 1(RCBERTA)
mm Ref 2(TextRank)
= Ref 3(KrWordRank}
. Aef 4(KoGPT)

mmm Reference Average

[ 4-10] GPT Aok A Ag Ax} A=

Al ROUGE-L BLEU _ -
2| =¥ [Tz | eq [k | 24 | OO
KoBART 0.2595 2 0.8909 1 O
RoBERTa 0.1572 5 0.4170 5
1 TextRank 0.2887 1 0.6887 3
KrWordRank | 0.2318 4 0.6022 4
KoGPT 0.2568 3 0.8297 2
KoBART 0.3651 1 0.8733 1 @)
RoBERTa 0.2170 4 0.4717 5
1-1 TextRank 0.2449 3 0.6790 3
KrWordRank | 0.1894 5 0.5989 4
KoGPT 0.3362 2 0.8286 2
KoBART 0.2610 1 0.8411 1 O
RoBERTa 0.2558 2 0.6070 4
1-2 | TextRank 0.2333 3 0.6780 3
KrWordRank | 0.1634 5 0.6023 5
KoGPT 0.2332 4 0.8033 2
KoBART 0.3331 3 0.6913 3
RoBERTa 0.3353 2 0.7806 2
7 TextRank 0.2747 4 0.6447 4
KrWordRank | 0.3968 1 0.8076 1 O
KoGPT 0.2687 5 0.5575 5
KoBART 0.3331 3 0.6913 3
RoBERTa 0.3353 2 0.7806 2
7-1 TextRank 0.2747 4 0.6447 4
KrWordRank | 0.3968 1 0.8076 1 @)
KoGPT 0.2687 5 0.5575 5
7-2 KoBART 0.3708 2 0.6913 3

- 128 -




RoBERTa 0.3689 3 0.7806 2

TextRank 0.2473 5 0.5727 4
KrWordRank | 0.4276 1 0.8094 1 @)

KoGPT 0.3433 4 0.5702 5

KoGPT 9] ¢ KoBARTAHH QoFo] EstER] ¢k A qoF e

(o]
i)
i
o
=
=
I
>
LS
oS
2
3
(@)
o
o
2
i)
)
£
o
Y
o
st
ofl
Bu)
fu
ko
12
(i
=
bl
|

gt T Py %t ARES FHSH S AdoAe gofRd
(KoBART, RoBERTa, TextRank, KrWordRank)ollA AJASH QoFR
202 sto] KoGPT ROl gokRS Hrlstyl, TETHA] Qo2 o

S
e % P 94T 4T dek Bgo ynx mdso] ao

- 129 -



A3d a7y A
D AAE g0 7|t

oAl 71x] oo RElE(TextRank, KrWordRank, RoBERTa, KoBART,
KoGPT)® Q¢F3t 45 ROUGE % BLEU #+ 7|Eo= #H7istis o
Vg e @2 7HAe Rdo] HlolEo| wEtbA AL EEtRl= A
< 4 Qleh 1A B4 Rddo] ZA Qofe] psitrE nEldE
glolgo] w2t &7t vE At ves= A A
oz Efaz] yute] mdoy 49 A
2 o).

FI 448 71702 B9 2 <
L

I
rO

S_l[
ol

o,
o
)

)
W
Ku)
ro
e
ox
12
1
)
I

(e}
0 rE oo 1
o Y A o1

il

5
19 O

H
yo 1=
lo
2 X
F
o B
o
o 2
o =
ka2
L7
=
;mln
o B

o
e
@)
c
)
B
ju)
i
rlr
o
ox,
ko
7
HT
)

i
o,
N
N,

f
o)
L
)
l_:_]

4

o 9
%0,
i)
N
4
b
o
2
r
ol
J

9 i

Iy rlr
i
9
)
re
oo

o
N
ok
rE
2
o
9,
x
N
ri
e
-
Pl
)
ot -
ﬁ =
o B
)
f; g
T-g X
AN
o 3
= o il
> o
Horo,
s
4
%0,
0

o BN
o
ro
S

oo e

lo
=)
_0|L
)
>
i
S
2
o
ok
=)
ar
ne
fo
12
riT
o
Y
EN
o o
ol
>,
oo



Kol
i = =
2 okt BE BAE st £ REAA AL
Kl
=

5
Hohshs WAl

SHAIRE A5 FSl AT AR BrieHA = 57| el gof

S
QKR F U9 FREW 47)0] FREo] AFOR ANHo] Aol Az

o
=
il
<
>
o
N
o)
gL
ko
N
ze
X
i
o
[
o
S
o
O
c
D)
@3]
kW
oo
=
@3l
c
)
3
ku
o,

1 Aol WASAZA Aele A Ee Hee 59
o} oY chgt RS olgato] Bl

Q
A BAST WAL B ANES AR AL S
3

O

7 wo

—_

gl

= =

= T =2 piid =
Qo] 1 ATEBS AWPEALHIL A B4 52 Fe Andctd
=1

=
2 ol & T&ol 2 Aor JgE

)
L
k]
rlo
o
S
(e}
1
g
I™
Im
M
12
[U]o
Ol

0 24 ROF FHY AE B JUE G, R

130) Radev, D., Jing, H., Budzikowska, M. (2004). Centroid—Based Summarization of Multiple
Documents, /nformation Processing & Management, Vol.40, 919~938,

- 131 -



Aol @

]

)

o] 75

o
[S)

tol g AAA o

H)s

te Ade wE 7A

B

T A Aso

S}
=

HFA O
o o=

Abe Aso FpAh A o)

i

o/

A

—

Aol At 7]

o7z AAdelME af

5}7]

HgI Y5 AT 94

N2gle] M o

F71#] 0]

Z
L0

Fe 2"z Ado] 55

o osf &2

3

Z

Zdle]l a

=
=

A AEOl TTS

bl %

S

A

2 7tHeq ol

o

gHe} ]

oL
AR

O~
2z 5

dlolE| 2 5E HAAtog 714

1ol g A2AEe)A Ao

o)

a1 57
o O

A olE el

kil
AIHA]

s °l%

T2 -8l

=
T':

5= Aolth. ojuj ghy

9|

H}FA S
o]-_é‘a

1

o) %

pjn

ar

thgog IR AdEAro] Ay

AR H2E oholdg §

- 132 -



oA B4 felstt
mpEre 2 AEEEAI L eHdRE EARE ASAH] ALHoR

AEYEe] Zed 3g= A

Ad =29 e Al AFY 207E olgdttAY StEAHYI FE

oM ZHdstE e =Adel AT ke Al 7lae o8 A+7F U3H A

A7F ARAE, qoF =g duiste So Add-sol B A4 A

A gEEARl A tdiste £ 2 IS AT dAE

SHARE A A7+= A=l
o B3, [JIFAE 7le S Aol A2(NLP)E 485t €71 ofH: Ad
g S aoF skl Addigol ZhssiRtE Aol fe7t . o
£ &9l Ao 424 F V1ol di-e@Al HAT Argol THs3E H]
S AHE AR gARD A7 Thsste] Ald i) FelE 289
= "ole a7t A =HdH.

F& F7F A7 AFEHE Az do] Rde ARSHAY ¢ F2 T
ol AlE T MAH K-S o]§F aoF Sk AT QR FrPEH
et A7 S8 Aoz AZHE. oY A4 o UdHoE Ao
A2l Zleo] THo] Alddiur]ee] o olojxA & Aow ZdiH.

- 133 -



i

1. =+

o

g, JdA A, 92y, 4e4. (2019). 719E Q0Fe] A 7HA] HHEE H| .
I B A 2eks] 201939 FASkeds] =23,, 26(2), 852-854.
124, (2018). HHAE HAg 55t B4 goF 4o A5 Hrt HE, (4

AYSYS), Fleahan B =Y AITAR o).

THelE el Ay 2 ol§ At TeF WE. https://www.law.go.kr/H
B/ 55 olE oA FH o] F & st Tt E
T-5ololE2E, https://www.data.go.kr

I=EA=h
At A, (2022). AdebdEol -9 /AT 7Esd A
FAAFH oTE s, 2022(16).
StHpo] 5 21, https://corona—19.kr
71FH3tet o], e-UEkxE, (2021).
https://www.index.go.kr/potal/main/EachDtlPageDetail.do?idx_cd=

A
i)

1628

At (2022911918, A7l 4949418, 154K th 5H o9 | 57}
Al FF5(ZF. Ao
https://www.yna.co.kr/view/AKR202211180439005307section=coro
navirus/news

At (20229114209). 49460117 &3, 344 AFHeh Fof--d= "d

AlA A (FR2E). d9bws,
https://www.yna.co.kr/view/AKR202211200158515307section=coro
navirus/news

AAE. (20229114169, 549 & duat Fo--yde $EH-FH v



o,
3

rel

o,
S

oy,
e
1

o,
Jo

=

o
lo,

M

oY

Ru)

oE

o
ral

ofN

ol

AR R KBSw2

https://news . kbs.co.kr/news/view.do?ncd=5602787

. (2022911493). QIupAt SHAEE A Aot 3d% Addl-s
rd HeH(FEe). dbwl.

https://www.yna.co.kr/view/AKR202211030651515307input=1195

m

olflg, olEsh (2015). s de= AT F4F HATTSALH
o] aidel A Id=epAlagets] =24, 2905), 14-22
(2019). S-sHolEHE &gt A FEAH 2 AlF A AL (4

of T AT (ahajstel, Aatdfst dhse)).

& QIE4. (021). S Jlwel MERA foRpY HmaT, T
ACK 2021 steadie] =&, 28(2). 614-617.

ZAE, durzlE (2020). 4HE A W dleS AT dAdrle T=
FAGP AT A, 22(4), 79-86.

ZAZ, Z4g9A. (2014). KR-WordRank: WordRankE 7jA1gH H|Z]
b gharo] do] =& . Mgk EEE] ], 40(D),

l_n
o
o>
N

juy

L olA%, AMA, (2022). A% SH5E BERT 719 B9 olgd 7
o] HAE Aok FATAFE YRR, 27(8), 41-47.

FHSE & A5HE. (2022). FZdolEe} oT AA HloleE 283t AR

ol et At =R WE- S =20, 22(1), 21-27.

B3l (2010). AATE AdEts Au)~ @3 FTTA Journaly, 131, 61-66.
1712, 7P P Y EAE. (2022). https://www.law.go.kr/5 = /T=;

A712H

- 135 -



S, Hl2u], olde, FordE mhold+a FHEHOE. (2008). #=A:

e 2 HEEZIEHRE 714 28 AN (10). e LGAHE YR

=

HAaq, A7, ol &, (2020). AddS Ve HE 9 MEA AlE 9

AR EFEA,, 35(1), 80-88.

JTr
=

FARGAA 29E o 2 oms) Aol et &S FARGFAIS].

https://council.busan.go.kr/assem/Synap/skin/doc.html?fn=1631845
32320337 . hwpé&rs=/assem/upload_data/Synap

HE. (202D). ?t=ro] 4 o9l & I A5 (HARSH, dAldiste o
BEESHA).

ARG YT E SHAl. FRAEH 2,
https://m.safekorea.go.kr/idsiSFK/neo/stk/cs/contents/prevent/SDIJ
KM5116.html?menuSeq=127

MAY. (202D). THEd "HIMER 2A,. Ae (FHeAAsT 249

AL & A (2022). AFAAGA O] FFHolE Y AF EA47 A
AL et AR AE =]y, 23(4), 697-705.

L8 TA] & EQOIE 7. (2020). AAZ wi-¢= Ao A9 7z, (R
d, g o). A oolZEH(F). (Y& =% 2019).

ForE4b gzt (2021). 72 BERTS A4, (A3]Y, A3, A3+,
o). A& EnHol(F). (¥ =T 202D).

AL (2022911€119). 5% ZuAWA] Y& -2 Aste] H]. KBS

2. https://news.kbs.co.kr/news/view.do?ncd=5599418

AL (2022d114139). HFE Aur 712 FH-FY A Sem =

Ol

- 136 -



KBS¥2. https://news.kbs.co.kr/news/view.do?ncd=5600264

AAr A4 e (2021). KE-T5: gHol-<Jo] tj&wF ElAEE &%t
olF o] AFASE7IRE iy dojmd = MRIARiets] Qoly
A3 ShaEtSl=E,, 2021.10a, 419-422.

AT J(HEFSAFAATY). (2014). AdFE A Ao B AT T
TS FAATIA HFTHIA,,

Ataed, AJAz, AAF, o]8H, A4F. (2015). AU 7|§te] £z} g
g AR AGAAY A, "EEFEE =Ry, 20(4), 598-605.

of efold] FHAFFRAGERA.

http://www.safealarm.co.kr/satech/solution01.asp

dlefzelel  wrjeddE X3 AMA TlEEA, v10, (2020
https://www.data.go.kr/data/15073861/openapi.do

oflo|gte] HE&H Atidolrd GPT-37F Fold7t?, SKE#EE. (2022¥5¢
269). https://news.sktelecom.com/178491

A B HA(enbrix). http://enbrix.net/kr/main/main.php

Q49 @Yl o|YgF, olHlF Q. (2018). FEFH U HAEAH] 9
SAPRE Y B4 8 AR IXY AAEt AT RS
H}

ste],, 32(4), 60-68.

QA (2017). OTSrtYERA] BIAHA] A EH AOfER Foj¥ta. F
YA H . https://www.joongang.co.kr/article/21470477#home

2Ht3. (2021). Paraphrasing training data for neural machine translation.
(HAFehe], aredista disted).

A, FF7, o]F9. (2004). &5HHZ] E42t=E o83 ARIIAF AE
F=8°F "HSHe]=E4],, 31(4), 505-515.

o4, (2020). %% 7Nt BA @0k BY Zof /&g ol4dt dFo] B

A gofe] et A5t (dPAFeRe], Fd Tt tished).

- 137 -



ol 4. (20229919). SFO)EATR, ALAKT “HAZE TAHo]E Anjx
7HRE, AR, https://www.etnews.com/20220901000247

ol (2021). Bl F1W AFATAA mhe] AP o83 o A

)

A2 H7F ol dit A (AHArete], Hddiet e miEed

h).

ojdF & AW (2006). L FgS o8t B ST AHT 7N £
QoF THHAYEI=wA],;, 13-B(2). 149-154.

olFd. (2021). Heid 7|8t disl Z4o HeiA AT A AlEL W
2 (HAFehe], AAloiztdieta).

o|Z17]. (2022). M3 EsHAIEH ;. A& ofo]ZEHFA]3AL

AAAG. (202299€69). FAE BFAl Aetu A TeFolH. KBSwA
https://news . kbs.co.kr/news/view.do?ncd=5549853

i)
o,
o

r

314, (2020). Aol utolE-glol S gA A e, Hg FHl
Mpolel A
Fed & BAAA. (1997). Ao ofA| A6l TAHMSHe],;, 15(10), 42-49.

A & olgH. (2019). AEA Yt ANAR WES 9% A% ol
230 By JW. PEBABAERA, 24(3), 396-401.

A @ orEE] 7B, Z7PHFH A EAE (2022). https://www.law.go.kr/

A, vl 7k gAE ofAuR? ZIAEER . (2016).
https://m.blog.naver.com/PostView.naver?isHttpsRedirect=true&blo

gld=kma_131&logN0=220594792032
A=y ZEA o) z|zlo] Qi 2GRS,

https://sillok.history.go.kr/id/kpa_12106009_001
AAY, FAA, o7, (2019). & 29k A QoS A 204

foF R4 Hets] shadr =74, 2019(6), 581-583.

A

gl

- 138 -



. (2019). F=93 7IREe] 2FA qt=o] A4 goF (HAtehe], Fddet

™
o

B

by
2
o

=<

rsh

AT, 274, olgH. (2016). L] Ata]
SEFEA,, 31(3), 112-121.
. (2022911€109). 'HEe EX Hig---$k ot JhE, AH4g HA.

"e,
o
of
>

>.

o
Ql

https://www.yna.co.kr/view/AKR20221110081400054?section=safe
/news

CHME, AFE Q018). diRel AWdE J1E B AAEAET
w45, 33(3), 51-58.

LA, ShE, eald. (019). TANMRE. A HEAZE B

ok

. (2019). ABRAAH SHAA FFHolE el dF= vA= 89l
of tigt A4 ATAR} o] gAe AolEHe FTHoER (HHAFSHY,
T st ojshed).

. (2012). wrjdelE &8 A AL

AT (HAFeHS], A2Alddietn dehr]sdish).
(2022911499). SFA HA A2 -l AFeo] 7 Hl.
KBSH2~.  https://news.kbs.co.kr/news/view.do?ncd=5597465
(2022911€199). 771 19H4345% A3t &---15 HAHrd 938
T A
https://www.yna.co.kr/view/AKR20221119020300061 ?section=coro
navirus/news

- AEdH].
http://pubicaddresssystem.blogspot.com/2017/03/2.html

RS FAFAREL D], (2010). A disaster. FFA: AR

- 139 -



13.(305). A& R&DZH A

gh=o] B4 & a°F Al 73] DACON.
https://dacon.io/competitions/official/235671/data/

PAMMHAE Hztz, (2022d911€93Y). o 2 iAot FEye
& A9 AHF A

PHLAR. (2021). FIHE dlols BARE S5AY Widold £A

o7 FTYFE M 18719 st a5
A, 29, e, 499 (2017). £utE gupolAg &gt 71, H|

P4 e I e Ll it e = o B L B e ot L R A e T
13(1), 51-58.
e & A=Y, (2020). g=o] 7l&TA EA4S 9I% BERT 7I8He] &+
el Rb=HzrA g ete] =], 25(1), 203-214.
4% (2022). AEA EAZFASAAR A5 T TgAd AT d
AFerAy, 24(2), 32-35.
A & B34 (2022). W A AR AAF AR F B9 Wk of
24 A4 TEEEsts] =84y, 27(1), 80-90.
< 9]l shlA wA stmA, & shE. (2020). AHAolA Y] 1 KA, (F
&, ). o @A, (¢ =3 2019)

OpenAPI — FFH°o|E|Z2E. https://www.data.go.kr

- 140 -



e

2. IO =7

Acharya, R. (2018). Evolution of DART technology and development of
fourth generation bouy system for deep ocean assessment and
reporting of tsunami — (DART 4G). Indian Journal of Geo
Marine Sciences. 47(3), 519-521.

Brown, T. B, et al. (2020). Language Models are Few—-Shot Learners,
arXiv preprint arXiv:2005.14165.

Celikyilmaz, A., Clark, C., Gao, J. (2021). Evaluation of Text
Generation: A Survey. arXiv:2006.14799v?2

Chopra, S., Auli, M., Rush, A. M. (2016). Abstractive sentence
summarization — with  attentive  recurrent neural  networks.
Proceedings of NAACL-HLT16. 93-98.

Common Alerting Protocol. (2021, Jan 6). FEMA.
https://www.fema.gov/emergency—managers/practitioners/integrated
—public—alert—warning—system/technology—developers/common-—aler
ting—protocol

Coombs, James H., Renear, Allen H., DeRose, Steven ]. (1987). Markup
system and  the future of scholary text processing.
Communications of the ACM, 30(11), 933-047.

Devlin, J., Chang, M., Lee, K., Toutanova, K. (2018). BERT:
Pre—training of Deep Bidirectional Transformers for Language
Understanding. arXiv preprint arXiv:1810.04805.

DeVries, Phoebe M. R., et al. (2018). Deep learning of aftershock
patterns following large earthquakes. Nature 560, 632-634.

FCC CFR Title 47 Part 11. (2022, Nov 02). Emergency Alert System.

- 141 -



https://www.ecfr.gov/current/title—47/chapter—1/subchapter—A/part
-11

Gu, J., et al. (2016). Incorporating copying mechanism in
sequence—to—sequence learning. arXiv preprint arXiv:1603.06393.

Integrated Public Alert & Warning System. FEMA. (2022, Oct 25).
https://www.fema.gov/emergency—managers/practitioners/integrated
—public—alert—warning—system

Jiang, Yue. (2020). Web Scraping Intro to Data Science.
https://www2.stat.duke.edu/courses/Spring20/sta199.002/slides/web
—scraping.html#4

Jones, K. Sparck. (1999). Automatic summarizing: factors and directions.
Advances in automatic text summarization. 1-12.

Kedzie, C., McKeown, K., Hal Daume III. (2018). Content Selection in
Deep Learning Models of Summarization. 1818—1828.

Korea Information and Communication Technology Association (TTA).
(2015). Terrestrial digital multimedia Fish Broadcasting (DMB):
Disaster ~ Alert  Service. Information and  Communication
Organization Standard TTAK.KO-07.046/R6, Korea.

Lin, C. (2004). ROUGE: A Package for Automatic Evaluation of
Summaries. In Text Summarization Branches Out, p74-81.

Liu, Y., Ott, M., Goyal, N., Du, J., Joshi, M., Chen, D., Levy, O.,
Lewis, M., Zettlemoyer, L., Stoyanov, V. (2019). RoBERTa: A
robustly optimized BERT pretraining approach. arXiv.

Madaio, Michael A. (2018). Predictive Modeling of Building Fire Risk:
Designing and Evaluating Predictive Models of Fire Risk to

Prioritize Property Fire Inspections. Carnegie Mellon University,

- 142 -



CC-BY-SA 3.0 IGO

Mallett, D., Elding, J., Nascimento, M. A. (2004). Information—Content
Based Sentence Extraction for Text Summarization. IEEE
International Conference on Onformation Technology: Coding
and Computing, 2, 214-218

McKeown, K., Robin, J., and Kukich, K. (1995). Generating Concise
Natural Language Summaries. Information Processing &
Management, 31(5), 703-733.

Mihalcea, R. & Tarau. P. (2004). TextRank: Bringing Order into Text.
Association for Computational Linguistics. 404-411.

MIT Technology Review, (2016). How the Bot—y Politic Influenced This
Election,
https://www.technologyreview.com/s/602817/how—the—bot—y—polit
ic—influenced—this—election

National Disaster Management Research Institute, Disaster Response and
Safety Support Technology Development for Vulnerable Groups.
(2020). NDMI-PR-2020-02-01-01.

New York Times, automated Pro—Trump Bots Overwhelmed Pro—Clinton
Messages, Researchers Say. (2016).
https://www.nytimes.com/2016/11/18/technology/automated—pro—t
rump—bots—overwhelmed—pro—clinton—messages—researchers—say.ht
ml

Page, L., Brin, S., Motwani, R., Winograd, T. (1998). The PageRank
Citation Ranking: Bringing Order to the Web. Stanford
University.

Papineni, K., Roukos, S., Ward, T., Zhu, W.-J. (2002). BLEU: A method

- 143 -



for automatic evaluation of machine translation. Proceedings of
the 40th Annual Meeting on Association for Computational
Linguistics (ACL), 311-318.

Pennypacker, C. R., Jakubowski, M. K., Kelly, M., Lampton, M.,
Schmidt, C., Stephens, S., and Tripp, R., (2013). FUEGO.- Fire
Urgency Estimator in Geosynchronous. Remote Sens, 5(10),
5173-5192.

Petak, William J. (1985). Emergency Management : A Challenge for
Public Administration. Public Administration Review, Vol. 45,
3-7.

Radev, D., Jing, H., Budzikowska, M. (2004). Centroid—Based
Summarization of Multiple Documents, Information Processing &
Management, Vol.40, 919~938.

Raffel, C., Shazeer, N., Roberts, A., Lee, K., Narang, S., Matena, M.,
Zhou, Y., Li, W., Liu, P. J. (2020). Exploring the Limits of
Transfer Learning with a Unified Text—to—Text Transformer.
Journal of Machine Learning Research, 21(2020), 1-67.

Ryu, T. & Kim, S. (2020). Redundancy operation method for a
distributed public address system. Journal of the Korea
Convergence Society, 11(8), 47-53.

Sendra, S., Garcia, L., Lloret, ]., Bosch, I, and Vega—Rodriguez, R.,
(2020). LoRaWAN Network for Fire Monitoring in Rural
Environments, Electronics, 9(3), 531.

The Verge, (2015). AP’s ‘robot journalists’ are writing their own stories
now,http://www.theverge.com/2015/1/29/7939067/ap—journalism—

automation—robots—financial—reporting

- 144 -



UNDRR. (2020). The human cost of disasters: an overview of the last
20 years (2000-2019). Centre for Research on the Epidemiology
of Disasters UNDRR.
https://www.undrr.org/publication/human—cost—disasters—overview
—last=20-years—2000-2019

UNISDR (United Nations Office for Disaster Risk Reduction). (2017).
http://www.unisdr.orgw

Vaswani, A., Shazeer, N., Parmar, N., Uszkoreit, J., Jones, L., Gomez, A.
N., Kaiser, L., Polosukhin, 1. (2017). Attention is all you need. In
Advances in Neural Information Processing Systems, 6000—6010.

Web Scraping With Python: Everything You Need To Know. (2022).
https://www.scrapingbee.com/blog/web—scraping—101-with—pytho
n/

Zhang, T., Kishore, V., Wu, F., Weinberger, K. Q., Artzi, Y. (2019).
BERTScore:  Evaluating  Text  Generation  with ~ BERT.
arXiv:1904.09675.

Zhao, W., Peyrard, M., Liu, F., Gao, Y., Meyer, C. M., Eger, S. (2019).
MoverScore:  Text Generation Evaluating with Contextualized

Embeddings and Earth Mover Distance. arXiv:1909.02622.

- 145 -



ABSTRACT

A Study on Al Alert Broadcasting Method for
Disaster Preparedness by Situation

Ryu, Tae-Ha
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Dept. of Smart Convergence Consulting
The Graduate School

Hansung University

Modern society has achieved the development of civilization based
on the development of science and technology. However, due to adverse
effects such as increase in complexity and environmental destruction, the
risk of various disasters is increasing, and the types of disasters are
becoming very diverse, resulting in new disasters that did not exist
before. Under the current law, disasters are largely divided into natural
disasters caused by natural activities such as typhoons, floods, and heavy
rains, and social disasters caused by the development of human science
and civilization. However, both natural disasters and social disasters are
disasters caused by the development of civilization. In the case of natural

disasters, experts have diagnosed that they are the result of failing to
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reduce greenhouse gas emissions while adapting without actively
responding to climate change. Social disasters also occur along with the
development of human civilization, and new social disasters continue to
arise. In addition to COVID-19, livestock epidemics, and fine dust issues,
disasters that are not legally defined, such as the recent large—scale
stampede in Itaewon, continue to emerge. These disasters need to be
controlled, and various activities to minimize damage caused by disasters
are called disaster management. Disasters can be classified into four
stages: the pre—disaster prevention stage, which is prevention and
preparation, and the post—disaster management stage, which is response
and recovery. Here, prevention and preparation are activities to avoid
potential risks through preemptive preventive activities, and response and
recovery are steps to minimize the damage situation that has occurred or
to normalize victims and communities. These 4 stages of disaster can be
viewed as activities that are linked to each other without being
distinguished independently. Among various methods to respond to such
disasters, this study proposed a method for disaster preparedness by
adding a method for preparation to the public address system, one of the
disaster response systems. A public address system is an information
broadcasting system that transmits sound information in one direction to
an unspecified number of people, and is also called premises broadcasting
equipment. It is a device that operates as background music or
information broadcasting transmission equipment in normal times, but is
converted into an emergency broadcasting system and transmits emergency
broadcasting in case of fire or emergency.

The fundamental purpose of this study is to propose an economical
and effective disaster preparedness method. To achieve that goal, public
data provided by the government's public data portal and disaster—related

news from the disaster portal are retrieved through web crawling to
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improve the delivery of information. The unnecessary content and rhetoric
included in the sentence are removed, and the long sentence is
summarized into a short sentence that is easy for listeners to understand,
and the speech is reproduced and transmitted through the TTS installed
in the public address system. In a specific way, the data brought from
the public data portal can be used as broadcast content while changing
the corresponding numerical value or status value through a standardized
sentence. However, in the case of disaster news, sentences are
summarized using a deep learning—based or statistical-based natural
language summary model. In general, research is conducted to improve
performance by developing a language model that shows good
performance or fine—tuning the language model. However, in this paper,
documents summarized through various models with good performance
are evaluated in real time through the system, and the summary with the
best evaluation is recommended for broadcasting. It is a method of
recommending summaries that received excellent reviews for broadcasting.
Various language models for natural language processing may or may not
receive good evaluations depending on the case. The thing is that the
output of a good model can't always get a good evaluation. In order to
evaluate these results, there must be a good reference (reference or
answer document). For this, if a person makes a reference directly,
real—time performance is poor and labor costs are high. As an alternative
to this, the summary sentence summarized by each language model is
used as a reference for evaluation and the result is obtained through
mutual evaluation. What was confirmed while experimenting using the
ROUGE and BLEU scores as evaluation indicators is that there is no
model that always shows excellent results. Therefore, in this study, which
produces real-time recommendation through evaluation after real—time

document summarization, it is possible to obtain a sentence summarized
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by the best language model regardless of any original sentence. Through
this, it can be used as disaster preparedness broadcasting content that
people can concentrate on and understand easily.

If the 'method of receiving real-time disaster data and summarizing
and alerting various disaster news such as flood, drought, and fine dust'
proposed in this study is adopted as a function of public address system,
broadcasting using summarized sentences is expected to be used as a

good tool to avoid disasters.

(keyword] Public Data, Disaster Management, Artificial Intelligence,

Natural Language Processing, ROUGE Score

- 149 -



	19111810(류태하)
	개요
	제 1 장  서 론1
	제 1 절  연구의 배경 1
	제 2 절  연구의 필요성 9
	제 3 절  연구의 목적 및 방법 13
	1)  연구의 목적13
	2)  연구의 방법14


	제 2 장  관련 기술 및 선행연구 분석15
	제 1 절  재난관리 시스템 기술 현황 15
	1)  인공지능을 활용한 재난안전기술15
	2)  산불 예방을 위한 첨단 기술 동향20
	3)  재난 예측 기술 개발 동향22

	제 2 절  재난방송 시스템 기술 현황 26
	1)  미국의 재난방송 시스템 기술 동향26
	2)  일본의 재난관리 및 방송 시스템 현황29
	3)  국내 재난 예·경보 시스템 현황32
	4)  비상방송 시스템 연구 현황36

	제 3 절  공공데이터 관련 선행연구40
	1)  공공데이터의 개요40
	2)  민간 활용 사례 연구47

	제 4 절  자연어 처리 관련 선행연구52
	1)  자연어 처리의 개요52
	2)  문서 요약의 정의 및 동향59
	3)  문서 요약 모델62

	제 5 절  요약 및 시사점 73
	1)  선행연구 분석 요약73
	2)  시사점74


	제 3 장  시스템 설계75
	제 1 절  연구 시스템 개요 75
	제 2 절  시스템 구성 78
	1)  공공데이터 수집78
	2)  텍스트 마이닝82
	3)  문서 요약87
	4)  평가 및 모델 추천88
	5)  방송 송출96


	제 4 장  실험 결과 및 분석99
	제 1 절  실험 개요 99
	제 2 절  조건별 성능 비교101
	1)  뉴스 분야별 요약 결과 및 평가 결과102
	2)  참조본별 요약 결과 및 평가 결과124

	제 3 절  연구의 성과130
	1)  시스템 활용의 기대효과 130


	제 5 장  결론132

	책갈피
	OLE_LINK15
	OLE_LINK16
	OLE_LINK17
	OLE_LINK18
	OLE_LINK19



