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<u who="P3" n="567">8 AHFH 1 of7|&AE AHa?</u>

<u who="P2" n="568">0{H O® 1 XS ZFHEs Birs</u>
<u who'PEE "] n="569">% ¥ asya Fo</u>
<u who=TP2" n="570">00. aA M 7|20 SJME AEHa SFIAYLCH </u>
<11 who="P1" n="571">44y.</u>
<11 who="P3" n="567">H AlZEH 1 0j7|8tA= HOg?</u>
<u who="P6" n="986">@Me.</u>
<u who="P6" n="987">1# & o Ho| We 2 AUANE HelsiciALl Heol ¥ oldF Helsts H
OUX BEUM? <vocal desc="&ucEsad"/p </u>
<u who="P7" n="988">20d oH 12t #AHM oz 7Ix oH 3% = o/HMEW 1 =g wEIHNE=d
HEHeE J2E oM S dejo] cialM AFx UH 2 Z=E SHMe A TEle.</u>
<u who="P6" n="986">gH.</u>
<u who="P6" n="987">1A § omHH o Yo £ CIAE HolsichAL 2 H oldE Huliste A
» OlLX] R&EUM? <vocal desc="S8%JCEEs22"[></u>
<u who="P7" n="988">2H O0|d 112} grHElA | oid 2% = o/¥Eud 1 =g ugsMed
dEFez 12E ofH FAY Helof ciehM AS UM 2 ZZE SHAME A ZHEiR.</u>
<u who="P3" n="389">FMAMNR.</u>
<u who="p3" n="390"2[xxﬂl2.<fu>
<u who="unknown" n="391">0</u>
<1 who="P3" n="389">4AH0e.</u>
’ <u who="p3" n="390">|<1.mclear>xx3ﬂ£<funclear>.|</u>
<u who="unknown" n="391">0</u>
<sp>

<stage> (EAM) (712 M40 AM)</stage>
<speaker>%L</speaker>
<p>EFX g FOIE A X 24.. MFE HE:E A ZANL.</p>

</sp>

<stage> (EHAM) (712 M40M)</stage>
<sp>

‘ <speaker>HLI</speaker>

<p>EFX Y WolE A EX %4.. MFE HEES A EUCR.</p>

</sp>
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1 9A EEA 75

11. 7o ¥5X FAE 5 23

TFo] TEXE= 187 FA F 67/ T2 S figoez FEIY FAE P
= ZA3E R AAPRR Bolr) 3559% % VM =2 HlE&S AAFFH oY, o w
A|AbaLoF F-ofF 14.48%, AR EoF 10.13% At

ZA AT v & ng T A
AAPE A 5,357.1 35.59% 15
A ALl OF 2,179.5 14.48% 5
g 1,525.2 10.13% 6
=3 & 910.9 6.05% 6

sy 738.6 4.91% 4

e 707.6 4.70% 7
A A=} 563.8 3.75% 5

s 437.4 2.91% 4

iy 422 2.80% 1

HE 344 2.29% 2

B2 321.3 2.13% 1

g 315.3 2.09% 1
FERN 285.2 1.89% 4
HCER 249.1 1.65% 1

T A 241.5 1.60% 1

=&t 234.6 1.56% 1
ALX 136.6 0.91% 2

a4 82.4 0.55% 1

g 15,052.1 100% 67

B 3-1 o] YR FAYE 15 24
)= 2= =

1.2. 7o ¥5X W AxE 75 43

To X F5 ZAFHE UE dRHEHE AYRY HE 379 E(2017~20199) 7}
69.2% 1™, < 570d =(2015~2019'd) 7} 87.7% A Th.
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i rlo

¥ A= poskei Gl k) ks
2011 12.0 0.1%
2012 171.0 1.1%
2013 721.2 4.8%
2014 942.6 6.3%
2015 1.199.5 8.0%
2016 1.590.1 10.6%
2017 2,149.7 14.3%
2018 5.222.8 34.7%
2019 3.043.1 20.2%
A 15,052.1 100%

1.3. 7o ¥ FAxLE A=E 75 A3

152 = AAE FAS U A E Aduny FAE BERoA VM =
A S AAFAE R o] A 20123 KB 2019@7A] oF 5,357A17F BEe A ®
Atk o] 71&d A 3MEE AE7F ¢F 340247F BE2Fo| 9tk

ofy

ol

H]|

o
=
7%

o ™

of

ZA g5 A= =3(A3h) Hl-& "] 1
2017 16.9 0.1%
A7} 2018 35.4 0.2% TVEA
2019 30.2 0.2%
2013 30.8 0.2%
2014 42.4 0.3%
2015 47.0 0.3% o
ayst 2016 79.8 0.5% “reretal
2017 795 0.5% etoridl
2018 87.1 0.6%
2019 555 0.4%
2013 30.9 0.2%
2014 70.1 0.5%
2015 77.4 0.5% EBS
ok 2016 53.9 0.4% MBC
2017 111.3 0.7% TVEA
2018 246.2 1.6%
2019 117.7 0.8%
2015 107.26 0.7%
2016 0.82 0.0% EBS
e 2017 140.37 0.9% TBS
2018 432.36 2.9% ety
2019 57.84 0.4%
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ZA] 95 de =F A1) H|-& H] 1
2014 23.75 0.2%
2015 41.88 0.3%
2016 46.14 0.3%
=A 2017 45.46 0.3% TBS
2018 46.75 0.3%
2019 37.57 0.2%
2013 33.19 0.2%
2014 31.79 0.2%
2015 33.52 0.2%
=23} 2016 34.57 0.2% MBC
2017 38.07 0.3%
2018 36.02 0.2%
2019 27.4 0.2%
2016 37.87 0.3%
o 2017 184.79 1.2%
weelE 2018 384.59 2.6% TBS
2019 303.67 2.0%
2016 3185 0.2%
- 2017 542 0.4%
bE 2018 206.24 1.4% TBS
2019 51.67 0.3%
2018 92.45 0.6%
HEEE 2019 156.62 1.0% MBC
2017 81.78 05% | grolc 27
bt 2018 165.21 1.1% n
2019 68.32 0.5% T
2013 256 0.2%
2015 9.4 0.1%
_ 2016 506.1 3.4%
EEICE 2017 411.4 2.7% MBC
2018 378.8 2.5%
2019 193.9 1.3%
2013 19.07 0.1%
2014 22.22 0.1%
2015 10.56 0.1%
Amx 2016 24.02 0.2% MBC
2017 3.75 0.0%
2018 50.47 0.3%
2019 65 0.0%
2011 11.97 0.1%
2012 159.37 1.1%
2013 241 0.2% EBS
A|AbLOF 2016 15.28 0.1% MBC
2017 190.99 1.3% TVEAd
2018 1202.71 8.0%
2019 575.06 3.8%
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rr

ZA] 95 de =F A1) H|-& H] 1
2013 49.68 0.3%
2014 73.94 0.5%
2015 73.08 0.5%
A A2} 2016 71.96 0.5% ¥gg
2017 69.09 0.5%
2018 66.23 0.4%
2019 159.78 1.1%
2012 11.7 0.1%
2013 216.9 1.4%
2014 514.4 3.4%
] 2015 636.0 4.2% TBS
AIAPA] 2016 575.8 3.8% TVEA
2017 610.7 41%
2018 1.693.2 11.2%
2019 1,098 4 7 3%
2013 118.0 0.8%
2014 503 0.3%
2015 557 0.4%
o= 2016 576 0.4% MBC
2017 711 0.5%
2018 62.4 0.4%
2019 22.3 0.1%
2013 62.7 0.4%
2014 446 0.3%
2015 58.0 0.4%
e= 2016 543 0.4% MBC
2017 403 0.3%
2018 345 0.2%
2019 27.0 0.2%
2013 110.3 0.7%
2014 69.2 0.5%
PN 2015 49.7 0.3% MBS
2018 2.2 0.0%
2019 53.8 0.4%

I 3-3 o] YA FAXGS A &5 2

4. F70° T FAE 75 2

p—

7o BeA 7= A, F 15591197014 8] E70 EeAE T=FIAS. FA

T 23S AEEY V1S Bobrl F 4,894,707 8 (31.39%)01 1o, 2l Fof
3,514,03401 4 (22.54%), A= HoF= 2,064,625 4 (13.24%) ©] AT

=A EFO1E 3) ul & zza 5

7t& 4,894,707 31.39% 17

ZUHA 3,514,034 22.54% 19
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A= 2,064,625 13.24% 8
A 1,754,580 11.25% 8
AlRh 759,868 4.87% 3
HE 594,379 3.81% 4
HE 421,493 2.70% 2
THEFR] 309,463 1.98% 3
o5k 275,170 1.76% 2
{7 265,335 1.70% 2
A9 191,699 1.23% 1
Ay 171,408 1.10% 2
SoF 130,507 0.84% 1
s 93,913 0.60% 1
AR 89,394 0.57% 1
k=2 60,622 0.39% 1
A 15,591,197 100% 75
# 3-4 FFo| LA FAE 15 Ayt
= = A =
15. &7 T8X ¥HEF A= 75 24
7o TEX T AAE WE AEHE AERY, gt 27 TEX FE5S
Al 20043 HE 20193712 2] HES Ol E 16d7He] YEAE TEHAL, HFE
A= A 15%= ¥4 B=ES s 7HE ol 47 B2 ¥F == 201349
=70 TEAZE 2,166,56091 8 (13.9%) ] A T,

W% d5 | PO 3) s
2004 273,297 1.8%
2005 270,693 1.7%
2006 237,242 1.5%
2007 1,248,134 8.0%
2008 1,962,639 12.6%
2009 1,626,007 10.4%
2010 751,688 4.8%
2011 1,072,184 6.9%
2012 1,338,165 8.6%
2013 2,166,560 13.9%
2014 1,999,102 12.8%
2015 1,124,915 7.2%
2016 642,904 4.1%
2017 212,514 1.4%
2018 484,524 3.1%
2019 180,629 1.2%
A 15,591,197 100%

E 35 F70 2RA P4 A=l 75
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7ol WEA TF AHE FAG BF AREE AR FAW BRAN 713
2e NS AAT hE] A9 008ETE 20148744 7] WE ARS F
j

4,894,707014 9] B E TFAL o] 7IH 7HE =2 vlee AR} UE A=
2008'd 1,079,709917 (6.9%), 2009 1,005,31501 2 (6.4%), 20143 932,866 A (6.0%) 1A
o] Att.

ZA T AE 21 & e
2008 1,079,709 6.9%

2009 1,005,315 6.4%

2010 226,751 1.4%

71& 2011 781,268 5.0%
2012 317,991 2.0%

2013 550,807 3.5%

2014 932,866 6.0%

2006 163,924 1.1%

2007 87,481 0.6%

2008 471,855 3.0%

2009 560,070 3.6%

2010 270,887 1.7%

ZUA 2011 196,104 1.3%
2013 554,126 3.6%

2014 102,230 0.7%

2015 604,161 3.9%

2016 202,960 1.3%

2018 300,236 1.9%

uhs= 2008 93,913 0.6%
2008 73,824 0.5%

W ) 2014 247,048 1.6%
2018 184,288 1.2%

2019 89,219 0.6%

W 2007 327,389 2.1%
2014 94,104 0.6%

2007 463,309 3.0%

Az 2013 1,061,627 6.8%
2015 406,737 2.6%

2017 132,952 0.9%

ARR 2007 89,394 0.6%
2004 273,297 1.7%

AlHh 2010 254,050 1.6%
2012 232,521 1.5%

2005 78,994 0.5%

=] 2012 186,341 1.2%
Sof 2008 130,507 0.8%
o] s 2007 137,362 0.9%
2012 137,808 0.9%
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gS A= TF1E 2) H-&

2007 66,603 0.4%

2008 112,831 0.7%

2012 341,376 2.2%

A 2014 622,854 4.0%
2016 439,944 2.8%

2017 79,562 0.5%

2019 91,410 0.6%

My 2007 76,596 0.5%
2011 94,812 0.6%

59 2005 191,699 1.2%
39 2009 73,318 0.5%
2006 122,128 0.8%

o 2012 114,017 0.7%
2015 60,622 0.4%

£ 3-6 £7o A FAXYE AE 75 2
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oA 8 A5 -‘?']311 + Ao 7‘%% ZEAE =4 A4S A% % 22
F3 o] R AEsidon, 2714 Rds my=ojde A 5F 24
o A5 *A ‘Q%'l 1,000/3tS st dlolH =z &&3ta, do] Rdo| Ag YA
ZSA 3,0004 32 St HlolE FElE wgksie] Stgskdtt

21. 84 A4E 9% &% 24

=73 ?121(Speech Recognition)o]& Atgto] Tale= 4 AdolE FHIFE|7F aiddel 1

5 TA AR M= AEE D5t STT(Speech-to-Text) et %® ot &4 <l
212 574 QAE#H ol =g 7|Ho R Sl thekek AHl2e E8FHa QT

=4 ozt QIETo] A S} 2]k MH|A
M‘ SPEG%CE‘?{;%TEX‘C » Ch2t A2
HEEASH AI2Y
M« Tex%':?g;eech ‘ ir ARCE A| A |
a2 3-1 34 UEuo]A 7|9k Au]A

w4 AHE A BEES udte @A, e EEe $dse @A, ol 7Nte
2 F4< Aot Al dAlE AT o Zted 5% Edd o Rl gGdhs
F-&o] wg- Fastth

w4 A4 AL FFH do] AHEE FTa7 ANS AHEEe 54 AZERH
A AEE AAsH FHedH, od MdAer 24 AEE A VIR 4TI E
2hholl Al 54 A4 438 FS tFEU(decoder)T F-E27|E gy ¥ 3-29F Zo)
g GAldA = =4 HolHE &8 ¥ Ede AAdsta, gExek 22 HXAE
dolHE &83] 54 W3E(G2P: Grapheme-to-Phoneme)S F8)sto] do] mdla} s
AS AR olEA AAEE % B, do 2d, I3 ARKE TET 5 <4
dANA 4 @9el Sstedd HASEH Hx9 ANES FIAIH, dE&F d%
ojFo gk Aol &4 AXE ThestES T
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Training FST Compile Recognition

I 1
I ]
Feature g . —
Rhscg— Extraction ! : -
DB i 1 ﬁ
' i i =
) *"»‘"" ot I ]
i ZE:'S'S';% s Acoustic 1 : !
Model . Model . Noise
! ! Filtering
1 1
i i l
1 1
: i Integrated
) : wFST
LTralnlng k Language Compiler | {f:\vt;(;% —_— Decoder
anguage S — 1
Model i Model i
I 1
! ! ! Past
- e . o
— Tokenizer —:—-' Prc[::;;;a: 1on : processing
"o}Ld bl 3 :
ehgstilR . ; i |
] 1
T;;t > G2P i i “HrsL
- i |

I3 3-2 24 9lAl 79

o v

% B2 54 HolHdAY 33 SAe AR Rdste A5 d
g 5% 29 748 §3te] 7]Eol= GMM(Gaussian Mixture Model) 2.2 S4E &
g3ty 3ld 459 WsSE HMM(Hidden Markov Model)2.2 & &35t
GMM-HMM %21& A8t e, HSZde 24 223 L 93 GMM & =dd
2SS DNN(Deep Neural Network)©.Z tiAl|gt DNN-HMMol| 715HgE 4 Q14 0]
2o 4% e wolw Y

HMM Layer

Fully connected

DNN layers
2] 3-3 DNN-HMM 28 welo] 1%

e g% BUE smon A4 £4 A4 Ago] Wad 87 3 Hope 44 =
4e Frlehe Ag shrol sttt BAE 5 54 Fobld £UW &4 HolHE
gt HolEE FAstY 7E +F B AS gd5E 3F 4+ Aok LSTM(Long



Short-Term Memory) 7|¥FC. 2 St5H SF Ed 7]&9 2do Hlg) 2 34 <
2 dse Hola Ut

22. o] oJsjE A7t Ao =d

2¢ oldistn AR A A5 45
W 7] %ol ok Alo] old S §lel A

L re
e kit
Oﬁ" :lm
o
ro N
_|>;
i
lo
jis)
_ﬂ
[o

g 5 A= s 3 Aol A o0 =
s B4, AW A4, TR BN, 24 B4, o0 BY 5o 44| Ael AAE
sgos Bael $AQ JEE olfsAL AR F¥ Wbt T @ WA =
o Fzo] Bajo] Fasofo} Ttk

Aol ofs) s1%o] AgH o] AX Aol JA FEH AF AHQAF AT
W) 71gel AEHol Qom, BEAG g FE S voles} Adn 71 Fo

o] AL T3l THBT

ojn| 4|

=1=8E 5] #d 2471

bigram AHH

'
of
Xt
.?I.__I

i Bt MY elA2]

e

HEpA Sl 2 AL AL s e [ opw am
J|SA AR 48 =2 A B AR BAL AR

T7 3-4 Qo] x| AR FHE

F o= BERT(Bidirectional Encoder Representations from Transformers)®} %2
At 85 E o] Ed(Pre-Trained Language Model)& E‘BH OlZl— T2 Qo] QX

7} 7Fs A2 Qth BERTE %o dEXZRE vHAE 58 Eaj Iyt 239
Aol mds F533 A= xS 5 2d& Aﬂﬁ}t&'bi’ﬁ dogd, % A

T vl 9 g 38 Hokdl A8t FA X 845 (Semi-supervised Learning) &

o},
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3. 43 AA

3.1. A 3 Ao H<t H 2 A

Fol AR £3 2 AN BFA TF YL FAFUA oAd A A FY3 A
b BAYE AAARH, olol AT AALe TIIUA A FAE dndsl,
F8 Wk % olo] UF )2

FT FAT A S FAL AN AY =Y B

ofef o} o] A A5

. Fol £ A ARA 2
A 27 oA WEA Tol AR FHE AL, WEARE A%
A o § S AA] e WEHA AE F ¥E s ATl ojynis
AE EHST. OIF $EAUE 3109 Y 5 AY HAel A
Molubx) e 9] WA A2 o Sl AckAe] YR e WA
4FHo2 AR ol§ st A%k AAsL ARE FHstATh

Jorl, @ WEAe Ams el S0l BAL
5 ¥4 BAL 9 A9 At 0E AR oAl
AE7 AE A we 9¥ 53 FEe 0 AR o

D AR A9 WAL BAY, £400 AAE b 5ol B} WA 3
59 2895 A0 Y 271 AT TG o) LadYo, £T 93
®ol WA

o ol AR FA ERF U¥s)
AA BEX) FAI} FZoF ALAA AEEB T FAo Aw
A3 FEAEE 3~43HE o] FFH HFo Ui JHAS w3
NS FABIAT A ol T A A FTow 011%
A BAR o] o 28Tt 9o ol& AYEa vk
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<Abstract>

Spoken data collection and raw corpus

establishment project

This research is the spoken data collection and raw corpus establishment project and the purpose
of this research is to establish a new corpus of 15,000 hours of spoken words, including lectures and
debates, and 15.4 million words, including drama scripts, according to the data collection and corpus
establishment guidelines. The main tasks and research results in accordance with such purposes are

as follows.

Spoken/semi-spoken data collection: Spoken data from media such as TV, radio and Internet
broadcasting, and semi-spoken data from drama scripts, are collected and an agreements for
permission to use copyrights for improving data utilization by the private sector is concluded. It is
verified whether or not collected data are valid data for industries and the academic world, and data

which are not valid are excluded from the target for collection objective.

Raw corpus establishment: Collected data with verified validity are transcribed in compliance with
the corpus establishment guidelines. A raw corpus of 15,000 hours of spoken words, including meta

information, and over 15.4 million semi-spoken words is established targeting the transcribed result.

Raw corpus utilization: The cases and direction of established raw corpus utilization are presented
by utilizing a raw corpus in the voice recognition engine and the language recognition engine in the

form of learning data.

A raw corpus of spoken data is a state-led corpus and it will be utlized in research on Al
technology and Korean language education, contributing to the reinforcement of global competitiveness

of the Al industry.

Keywords: Raw corpus, spoken corpus, semi-spoken corpus, spoken corpus collection, semi-spoken
corpus collection, raw corpus utilization.

Project Director: Kyung-il Lee(Saltlux)
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