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AsS Wil e GAN F+Z[{Goodfellow, Ian, et al., "Generative adversarial nets.", Advances in neural
information processing systems. 2014.} %] 7}0]] | Astaal gh. w3, PPGsE o] &3] 4 24
o] WSS AAFE WAIE AXIL TTS EoFe] EHJX“’] 2ol Tacotron[{Wang, Yuxuan, et al., "Tacotron:
A fully end-to-end text-to-speech synthesis model.", arXiv preprint, 2017. 6.} %19 24 A =5

2 Age) Qe AAE 0 W dolE 1 94 MBS T 5 A,

B odbgo] o3k 84 Wz AxE B WIS J]E PPGsE o] 83 SAHME RdS Jwko R GANY sHE Rnds
AAse. 2 WHe Hx SRS B 19 2. B 12 2 3y &4 ME sA et

T 19 #AMZEe A WA=, SR B9 85 (Speech Recognition Model Training) 24 85 (GAN Model
Training), &4 ¥ (4 ¥R 3GAZ AP}

ojmj, SR =& 8t5S dhi= BEES SR B g BE, GAN B9 858 s RES GAN B9 g% mE, A4
H3(SAd BMR)E e EEg 24 Wz EEojga 3|, de] 54 WX A" SR RY ey
RE, AN 2d g5 BE, ¢4 Hx 2ud ¥

Parameter Extraction <, 9% &4 dolgo|A AHHRE FE3}9] Mel-frequency cepstral coefficients(MFC

OF FEat wAE ou@,
SR EW e WFCCE Eomale] PPGsE AAe: wd F9 wAE ova,

Griffin_Lim Reconstruction <& Z&]|¥ 3 dugES vlgoz SAS A= dAS 9n| 3},

SR = Shgol diel] sty bk 2
T 2% ¥ @] SR ®Ye] Fxolt),

SR mel Shg, I 209 o], AESR Zb S48 FES U PPGsE EEEEE UEoxl R
[Sun, Lifa, et al. "Phonetic posteriorgrams for many-to-one voice conversion without parallel data
training.", 2016 IEEE International Conference on Multimedia and Expo (ICME). IEEE, 2016.]olA A}-&-3h
SI-ASR ®2& Dropout[Srivastava, Nitish, et al., "Dropout: a simple way to prevent neural networks
from overfitting.", The Journal of Machine Learning Research 15.1, 1929-1958, 2014.]= 283+ 2359 FC

Layer?l Prenet X%, Tacotron®] CBHG RE&3} FC Layer& o]&3sle] F+&d3IT. 48 S diste] MFCC &
e FEote] dEoE Ao AEE S Softmax®t argmaxEs F3 2 54 FHsdd dig E& g
TS ATt GAN 22 g5 wjo = argmaxE O}X] 23 Softmaxs F3 HE E 2o digk WHE A X
% 3lo] PPGsE A 3FH, SR-Models 5 shA =S sto] A7 g5 5 949 540l PPGsE LB AL
2 EY5 =5 53l

Phoneme Classification € 945 EFse AR, ¥ Anig E0o = S$A4E 24 Sz @ ALS

&5 AAlste] PPGsE A3t
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ool GAN RE2 54 S % AV BES VI SRS A8 2 defxl 29<l Tacotronel



[0034]

[0035]

[0037]

[0038]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0049]

SIHS31 10-2020-0084443

HagE 7o g T 33
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T 32 2 Iyl GAN REe] Fxolt),
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¥ $He SR Edd dstel PG YO 9 BE 25 2ol Prenet BES FAAU @2
Attention RNN [Vinyals, Oriol, et al., "Grammar as a foreign language.", Advances in Neural
Information Processing Systems, 2015.] ¢=goz2 Agagrt. w3k g8 Ze3 Eolx 4& PPGsE
Attention WAUYFS] memoryZA &S U

Attention RNN9] A& Decoder 2% Residual connections *¥%3+ GRU[Chung, Junyoung, et al.,
"Empirical evaluation of gated recurrent neural networks on sequence modeling.", arXiv preprint
arXiv:1412.3555, 2014.1 270& AM&3t o™ Prenet# CBHG RE& T3] HiE 37439 Linear-Scale 23|
ERafS A8kt

WE7] FZE Prenet 2E, (BHUG 2%&, GRU, SigmoidE o]&3te] FAHNC™ o= dojF dlo]Ho| djs)
o] 1A AAIA %tgo]‘—l*—l sheith. 7] mde] g#ozE AA deolge 3 dolHE dHEs 74
stith. AAA7IAA AAAdE olm et AT 4F PPGsE FHo] A ulolEE AAEIH, HA dHolHE SR-
Modelol §1¥3lo] PPGsE A3t o5& Fo] # dHolHE TEITE. olgf3k oY oy & W7 Az
STt

GAN(Generat ive Adversarial Networks) = &l-& Generator (A4 7], s = A3 71) <}
Discriminator (38 7], ~AE H7])9] F 712 Edo] AuA oz sh5& st W9 HES Ao,

Generator= 7% Hio]EHE AAsl= EdElolth. Generator? &8 Discriminator’} BHelx] st Az A
sk doleE st Bt}

A= HolHE AAstE REE Aot®E RddaE gBIRERY FT2E A e, ¥ RdoaE 2~
HAEZ IS AT, 2AER RS 4gle AHEHS AZgste] agZR gdskerHeltt. AR
HAEZ9] WHelE AAHoZ & ¢ Qe 33y FI354 JEF9 HelE AAFoz & £ e AHEFY
EAo] B AfH FFE ANFY Fupie] JAEY ApolE gy XA Ao 2 uEdY

A2 EE AdE dolE et AAldolHE 4oA] Discriminatorol Al BojFm g R 2@ (Discriminator)-
dgor Eof dlo]H7t IRAA 7PR1A EsheE Edolt)

GAN T-%% ©]# 3} Generator 9} Discriminator7} A2 HiA o2 452 3t A o I/ZS HolHE A
st WH=E A doleE o & $ESEE te] V|E A Bl Hsto] AR dlolEE AASHAIE .

EFZEELS, FIZATE Text to Speech EERE Ak o] Ay ely FiEE FdFRoM T =il
A A A (Generator) ] TFFE 74 kL),

CBHG &=, EIZEEA &4 dHlolgHe 53 F&55 A8 189 ZE5Z AEFAYe]ol9} Fully connected® -
‘4% Highwaynet, GRUZ FH¥EE = BIZEE =ioA= High-level featureE ¥H7] ¢l AME3F HIEYA

B3 B

Atenttion & Foz dloJHAA o= Fid JF& & AARIVME ZFoldle= 2= Attention RWE ¥+ 3
o] ®dlo] Generalization(d®¥sh) o] =] Hrha s}y, o] dnisiet “gh5xA] &2 Ao s dvhv
2 A5S HoE F 9gE7 & st RINS 3|E vt weks 7 X E ddH £3TRE olFE
(directed cycle) 32179 g FFHolrt.

SA Wl Age JdESAe MFCCE SR-Modelel Q@ sle] PPGsE AASIL GAN 722 23 a5d AANS
AX BEx 549 ~AEZaoR WEEQY. o]& Griffin-Lim Vocoder& °©]-&3lo] 4202 AFA3te] &
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= =
Adversarial loss: TF&9l 2l (D3 Zow FAH7|E= 218 Hidlels Weke s, AA7|E=

Axslshs Yoz F52 At

Aot mdlol £ F4E conditional GANOAl A}83H ®W-2le] Reconstruction lossE F71ste] F4&
1

LCGAN( G, D) =0 2. o) [1og D(ﬁ‘PPGS )] T
E, _pllog(1— D(G(2lPPGs))]

—-(1)

A7 A 7S ol7] 93 et ol 7]¥d Ground truth$} FAFS AFEZ IS AYAEY] 9
Fo]  pix2pix[{Isola, Phillip, et al., "Image-to-image translation with conditional adversarial
networks.", arXiv preprint ,2017.} ZZ]o|A A}&3 W<l AgS FrH oz AA7|olA loss function
o= o] &slqitt. A7 dFH ~FEZ T A dE A4 ~HAE=ZTF 1 AYE A7 GAN
lossSl 2] (Dol B2 4 (2)& F7lekaltt.

L, (®=E, _p llz— G(zlppgs) ]

—(2)
AFdom mde ARFE el 4 (9 (s 2
D= argmazp L, oy0 G, D)
—3)
G= argming (L,cun(G D)+ L, (G)) »

GANS o]&3t wdylo] AF& wlusty] $I8lA4 Baseline RE2¥ wuE o Z42~2 FestVox
system[{Anumanchipalli, Gopala Krishna, Kishore Prahallad, and Alan W. Black., "Festvox: Tools for
creation and analyses of large speech corpora.", Workshop on Very Large Scale Phonetics Research,
UPenn, Philadelphia, 2011.} Z=2]2] Voice Conversion Toolkit= 7|WFO.2 Baselines A1 3}SIth.

Baseline =92 GMM ZE& 7|dte g wtEo] Hul, Fd Alds 7F-AIe &89 45 642 2A 3o, F
7F a2 Qlo] EHdolHEY FHS A,

e

we] md] o

ro

ddddE va 2

E dgo = 24 94 mdo) &S 935} TIMIT Corpus| {Garofolo, John S., "TIMIT acoustic phonetic
continuous speech corpus.", Linguistic Data Consortium, 1993.} Z=Z]& AF&3dow, PPGs WSZFH2=H

61 ol £4% ASSY. 84 A4 mUe §4 B AHEE 5360 FHEE 2 AP,

GAN +x9] 24 g4 =»d k& Ao A ARCTIC Corpus[{Kominek, John, and Alan W. Black., "The CMU
Arctic speech databases.", Fifth ISCA workshop on speech synthesis, 2004.} FZ]S Al&3le] mdlS sk
STk, &4 H7FE 934 ARCTIC Corpusoll Al HH-E o] FHdolE et A5 dolE = AR,

2d &% F 2d A gigk 7]&7]e] #AkS 9] 98] Gradient Clipping [{Pascanu, Razvan, Tomas

Mikolov, and Yoshua Bengio., "On the difficulty of training recurrent neural networks.", International
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Conference on Machine Learning, 2013.} #&x 1S A1g3l9on AuFol gSo s WELIS FHekAdS

Z0]7] 913 positivedb® o] zkS 0.9% 3}+= One sided label smoothing[{Salimans, Tim, et al., "Improved
techniques for training gans.", Advances in Neural Information Processing Systems, 2016.} *Z]S A&
=

ZF Rdlof| 5 314 = baselined TR 7| HA S o] &d}g o Aotd EHAL AAT| loss7F
Halo] ] oA W3lelA] &S wiztx] XSG E. Adam OptimizeS AR, learning rate S 3e-4= AA

stglem e 790 epocholl Shiv& A3t

StE9o] AFeFS Intel i5 8400 2.8GHZ, NVIDIA GIX 1080& A}&3le] SR-Modelol A& 10A17F A8 Hom
baselined 8A|7F, GAN 2 e 30A17F A8 Hit).

ZF wdd AXE S48 Hwdlr] ¢4 MOS(Mean Opinion Score) BHI|AEZE HrpbHo = HaPskgict. MOSE
AR S Adxe g dgo] WEg i 1A 5oz Friste] AAETE. HAEd = G4
HS 7 Ho] 178S e s AAERA T, ARCTIC CorpusE Wie AZE HolHE o]&slgon thE A 7b
e SAE o] &3t A3t

5ol 3 12, FAolA oo me] Hae] Wxe NS HAE AiE HoEt.

F 1
23 e
Baseline 2.18 3.59
GAN 2.65 3,53

SAo| 3t M0SAZE= AerEl Rdlo] Baseline RRARTE 0.47F t] & A7E By, 289 HAILo st
do] 0.061d W& A3E BYrl. Aor®E Rdo] BaselineR2HT} &2 WA E A%
8

(D AT @A SR 2E gh5 2go], 4 S dis] MFCC 545 FE36k0] SR 2H sha& A3k 2

_%‘
(2) A2 GA: GAN 29 sk Bgo], 53 S4& SR B2l st

PPGs & AAF ¥ GAN 29 5e
b= A

(3) A3 W £4 Wx mEol, JASA) WCE SR melol Aeste] PPGsS AAGL GAN TEE Ea o
G AAYIE AR B 940 AAERIYOR WA F, oF S40R AT 4L A4S v

BorgoldE @ shgel 42 T Sl 94 S0l ol MBS &4 MBS PGS GAN TEE o
&3tel AL, AP A Baseline B viste]l 4 Sl haf oSAH ANE AAE wmelFeh,
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