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3 Al A
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(weight) B %7] #to® HAASE= A - 4

I
oz
~N
|
ox
=
o
)
=
[m
it

o
£
£
Mo T
2

71 =271 gkl EHEH, 71 Hol sabso] obd B sAtRAFEH O Y] Al Avind ¥ A A2 A7) &
4 HolH AES Fddo A holEd 7taA ghes AAdshs 9

Ed 7SA whee 7] B shabel disdts @ 54 AEE A Al AHEEE, vE B
H

tt
-
ML
i
N
&2
oy
il

A7) s U —‘?—E19] 7} A F(weight) 52 7] 24 dlolg AEE] x3d 3six ¥

59 37 B sAEYE 24 dold A £Fehe 37 B Al
HEs 2ggond, 7] dueEn AER GBS A4ehs, 7Y wavel £ g,

o
e
ol
s
[
[
td
i)
o
4
o
ol
s
a0
)
HE,

7] el sAEREe $4 dold AEES 84 SY¥ow

A7) a2 BAe A7) B sARFE Y 34 diolH AES Fdshy] 9 2o 27]5b](initializer) 2
A AREEE, T Bage) Fd Uy,

AT 4

A1 Fd el wet FdE e Badel o&) sdEs 54 AE A4 el lolA,

2}1) B] = (spectral parameter) @ o ](exc1tat1on)4 7 ]é o uwhz} :rL—rE] o7l #4d e EES ¥3ke)
= 559 £ S HES 53 9
B

o] &3k ylgln|E S 7)§kste] o 7] AlE (excitation signal)E FASE ©A; @

871 348 7] Qe ol A7) AR A el § A0 shiel Jd 49 T AHE 48
NEE AT W

471 B &4 Ame 7] B skl sk A 2489, &4 A= A .
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A4zl Sloj A,

A7) o) pe el Ee £4el 23 F345 olskel osl% et AL o7] shebvlel R 7] e
Fo4 23 o7lE Uehle A2 of7) RevEE 2ei, 94 A5 A4 W

XAT% 6

AL WA A5E F o= @ B PHS AR QAN 9% Zzade] /1559 9
FE BEFT 7= A

s
=
|
e
>
)
ro,
ol

AT 7
i mare] glolA,

9 A RFH 54 dHolH AES - 471 54 HolE AESS A7 Al A71E 7 -l gl 3
A EPHor FHE ox RARREHY JMEA ghlweight) 5SS 27] gom dAsta, d7] 271 @l o8,
871 Fe] sAbEe] obd B SARRE S Y] Al A7]nd ¥ #E A2 2719 %*é Holg AES Fd
Foun qdolEd A ghes Adshe A Aed EdS TR A Aed Ed 7S

L w2

il
fr

47 Bl SRS &4 dolE AEES 4 SYHor FHs: hs wd

THELE U mPsa,

T3

A7) s BAS Ay B FAERFEEe 24 oy ANEE F#dr] 9% Rae %7|3}7](initializer) &
Ay =
h T

E}U]Ei (spectral parameter) % 7] (excitation)2] —Zr7] Aol wpegt FREE 7] 3d gEgnEES s}
= 549 &3 geinHES d55E fdeiny g§5%,

A7) Ba=o] 8.5k welu|E o) 7]ukele] o} 7] A& (excitation signal)E FAsE 7] A5 FA4E,; 2

47) FAR o]7] Azl el B7] 2AEY B AGHE F Aolw sht] ud A3 G4 VHE A8
ANES AR 94 A5 APy

< 3 Aed 2l F8 B sk 3 £ AEE sk wd Bag 2 s 489
Sl H

w4 w4 Ve d"e EﬂolEioﬂ 1%}04 Abel S A S ES vbeEodl= Tliseld. deEE,
[e)



[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

W REEst 548 B shdel ekt 44 &4 A5E A4 deaAE, W Rads ag 8 8
AzREe] &4 delHE Agetel FdE Wast vk, 94 ol FAL e F4 84 AEE A4
AsE dursom Az ol BA S £4 %52 EFSHs 94 delEst e, Fae A
4 dlolEz BERE A9t A4EE B 54 Asel Fdel AStEAL el wAs Ak B4
A7} Qukelo] ol Ao, §Ee) 53 2& A (celebrity)dl A T4 ool &4 %8¢ T vl
H2A szt ofele 97t gt

o]
Webd, FAL A% B gAnrEe] &4 dolde 3¢ HAand 5 glowd 4 o4 Ase FAL ¥
5% ot 1Y nag Axage] ayw,

g EMES A10-2018-01133255 (/0 2018 109 16¥)= &4 4 A7 24
x J

j= h=
QoiAl, Audht AgAdl elwvE @S £4e WMEd £ =S o4 ¥V 8 wde
pEsteln, ¢4 B9 mSE Assa, &4 w9 Basee] wad &4 %3S YT ¢ RS st
Nee AFHE LAY 4 D PEe AYsa U
A7A SRS e 5

gige] g

st = HA

%50 FAERNE 44
27] goz A4S, AY 27
HAER e AR e wavel Fu@ wy

HA 9] djd T

A SHel dojA, AFH & FHEHE v A
o] HEEo| & FHE L TERRE 715X %k(welgh
grol s, e stA2HEH 4 dHolH AES Fdgoax
ghatar, A7) JEClER 71EA wES A7) B sajel blsst
HAve Fd whHol AT ET.

F-lol'
*x —

oz

e

2

3o

E
i

d7] A RARFE JH5A] Fh(weight) 52 A7) &4 HolE AES] 239 3 H2 FiHA &= 2
29 A4S Uehlle @Eolx, A7) fUlolER 7R #gES AAdse WAE, AV A2 REEREY T}
A BHES 7] B SREFEHS A dHolH AEZF 235k A7) B S49] aLfrgk 540 NdEEE
Ao =N A7 GUClER TlEA gES AT ¢ U

27 B SAERFHY 24 dHeoly AEES 77t AariE, A7 B FAEFEH $4 HolH AE9
A71HY o & F ot

271 wd EEY Fd S A7 B9 AEEFEHY 34 HolH AEESS 3 %%@-"—i Fdste
A RAS FEEE WA 2 A7 A2 RARRYH AV VA #ES g5 dAE 9 x2FstaL, A7)
A BRUS Ay g AR RE e &4 HolE MEES FHIy] 93 Bulo] %7 ]§]r7](1n1t1al1zer 24 A}
&4 Ut}

71 T e we FEE wd Bade o e 34 AS A4 Rl oA, iYE "H2E &
= 48" $4 A5 7Nkste] 8 R dl(acoustic model)ol] 9] AAdE ~HEYH T b E E (spectral
parameter) % oJ7](excitation)®] F7]4el wet FEEHE 7] #dE e HES st 559 % e
HHES 53s 9A, 47 559 &% vy Sl 7Ivete] of7] A (excitation signal) & FA 3=
WA " A7) FAR 7] A giE] A7) 29 ER B g yE F A o% st 7| ?1 A8 34 4
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[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

S=50dl 10-2198597

HE dE&domy el 54 AaE Adshs dAE 2Fsta, A7) Bl 24 AEs 7] B Akl dis
e 9 SR, =48 AR A Wl AleEn

el AL 7] ey 2 47 Rl

d7] 7] AEE FAE dAE, RE"E o7 A5 gE FEE AL
a

of g o7] AZE FAHL, 7] 7] Az FqFE Fxo RUAYS, FAS 93 Mol o3l
A8 o% &4 ¥ (Linear prediction analysis filter)& AEFo2ZH 47 d8Hd 54 ANIZZ2HE 7]
A3 E Bt 9A 9 A7 289 o] A5 gE EXE RA™stE dAE xdste Wi o3 53

71 71 AEE Edshe s, A7 dF

o Azo LSFE YJeEhE FerEE Ay o= =
(Linear Predictive Coding; LPC)o .2 W 3lsl+= X

% 1 o
WA % ) gEeE &4 Asel us 7 gEd £

= 2 = al
of Wgke LPColl 7¥kgh 7] A) oS B4 I8 E 4&sks dAE T3E 5 3
e d 9ol slolA, wd Badel glojA, Hao] sAsRRE o 24 dHolE AESC] il st 5HH
ox THE Ax RARFE] JFA fh(weight) 53 27] grow HAsta, 47 x7] ol ds, g stx}
2HE 54 HolH AES FAFeEA duolEH VA ftee s A Aed ZEs 7Eoe
s Aed Bl 7555 ek, A7 s A5d BdS B8 AdE Y] ddelEd Al e A
7] B spAbell thgshs 94 %"é% A7) Sl AR H =, 7 BT AT Ert.
71 e Bads 7] 50 sAEEREY 54 HolH AEES s AR FHcE 28 RES
TEHSHE A2 B FEEE U 2¥etal, 4] A2 B2 7] B SRR SEY 24 dHolE AEE Y
317] 913k 2l 27|37 (initializer) 24 &9 4 Uu}.
71 ard Bads 99E 9B e dEd 54 Ao 7Rkete] 23 RHl(acoustic model)oll osl /g
g 2 EY " g E S (spectral parameter) B o]7](excitation)®] F7]4gel wel ¥ = o7 @
SepnE s e 54 &% dARvHES g55h= JJrE]rU]Ei A55, A7 5 2% s Sl
7IHksto] o7] A% (excitation signal)E FAsh= o7] Az F45 2 A7) F4HE 7] Azl disf 7]
~AES dd gHrEE T Aok sty Vwe A9 9 dHE A8geEA B 54 e AAddss
w8 Als AAFE o xedstar, 7] B 54 Ase 7] B sl di gk 3 SAY 5 AU

e
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o
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il
of
oo

A A A A1z9] LSFE el S gHE A8 oS
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A7) E HEde FES A dEd 24 AT & o= 224 ZE(linear prediction analysis
filter) & A&FoEH 7] 488 &4 AS2ZFYH 7] AeE s o7 4As #8572 A7) #8949
7] 2lze gE BYE RAYsie RAYFE ¢ Xx@sta, 7] 97] s FAHAREE, 7] 2a"EE 97
Nee g5 FEE AR, 7] 599 S s B g 7] AsE FAT F dv

71 Q7] AE FElEe A7 dEE 84 AEY LSFE YeidE detHEHE AY oS 3249 (Linear
Predictive Coding; LPC)So.= ®iZtsle= W& X&sta, A7 89 24 Asdd s 47 4894 34 A
o] WEE LPCol 7|Wet 7] A oS5 B4 ZEHE 488 5 9l

wgol g

A grel opd st SHAow FHE 42 RUZPEHY A gEs 27 fhow ARgete] gl siapE Y
Hel g4 dolE AEZ FagonA, Fuden AL A7(F, & Aol &4 HolE AES
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[0025]

[0026]

[0028]

[0029]

[0030]

%19 9 ANeld] mE QJEE HiE me 94 Asdl sluske] d4 84
o.

woon 9 Adee] mE i namy A PR dehls 2Rl
%38 9 ANde] WE Y wad Axge] ZeAAe] FxE 1

%4 o AAde] W 84 A5 A4 Ee Uehls sgrold),

%5t 9 AAdel WE 7Y BadE FAA7E e dehils s5Reld,
562 9 Adee] W a8 w2 FEatel B s §4 e4e
%78 9 AAde] BE 7Y nadel zhde TR dehls 22Eold,
588 9 Addo] W 84 3% mae PEe] 98 vd nade F£9

% 9% 9 ool mE 24 A5 % oY) AES T WA e,
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AT PEe vehi,

& 10a WA 10c= A4 tE T7F9 BAYE AREshs t};é %‘é AT RS SR SAA s EY &4

54 (Statistical Parametric Speech Synthesis; SPSS) Al

E 15 A ol wE, Fd A/ o4 Asel A AAdA g5

AoE ZYderr 7 wa

) AAdo] whe 9 i Jwstel &% el o8l 4HE &% serlgERTY

59 Z19-%(Negative Log-

3
Likelihood; NLL)®] &3 dpehv|Bl=A of7]e] F7]4dol whe} 5= er|E sl AHE offd ntE Aols

el a2 Zol,

T 16 ¢ oo wE 49 IAEREEH 54 AT &, 24 259 3 549 EAI s 549
Al EAE =a¥o R e,

5172 d odd e 559 AEZRREHY 54 dHolE ANEES FAAFOZN THFH 22~ Uy, g
AR EEH &4 HolH AEE FAARoRN FHH 3ix 483 RES Agste Bl gt 3 &4
< AsE HES YERdth

=18 ¥ & 19= A Joo wE 3} A-2-(speaker adaptation) YiLz]Ee Ag i uwgl AAE ITAH A
AEe] F4E& v Jriek A5 e,

202 24 oo wE ExcitNet B3} € B3l 7+e] MOS(Mean Opinion Score)(MOS) 7} A=
(SRS Rni=

T 218 o oo mE F0 ~AYDE ME(scaling factor)E AolatA &=
Tk 7 B A WstE vt

%18 9 Aol BE e At mk o4 Ase sustel g4 94
o.

4 ABE S90S ekl & gla, obdle] BAR APelAE Muel Al
Az B8l AgE & U

23 Edl(acoustic model)(110) A <

gHE(E)E AT & Jdv. & 2L(110)>

Parametric Speech Synthesis; SPSS) AlZ~ElS Abg&slo] AAld AA 4 v},
Gl

Aol ol s 43 wae

ololER TAE £ Yrt. 23 Rd(110) dAW, DW TTS REY F drt. £3F ggngeE g4 24 A5



[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0039]

[0040]

[0041]

[0042]

[0043]

& A3t 918l AR EE I Aol AY, IAE A8 f8l AREEHE et E Y S Tt
BIE (1200 &% BH(110)e o8 4" =% deHE 34 Nsw HEagows 4 34 NsE A
4 Addk. Bav(120E 7w 2Radd v 7 RIade oY 2ES ARgete] FdE A
Ak, e BHAvE oA, WaveNet, SampleRNN, i WaveRNNY & vk, %3, 7d ®BIufs

A ke dukH el A4 R dl(generative model)d 4 AT},

ES
of S Hsl FdE 2R

7Y RE"E () SA AS o], WaveNet, SampleRNN, WaveRNN = ¥t
Al md) W 7% dHE st AAE YR f8 AEE 5

HIY(120)+ & EA(110)25H 859 53 gt E et &4 4Als9] o7](excitation) AEE
24T £ gk, F, &4 239 7] NErF BAH (12009 Elol € & 9l

o7l Aae &4 A3 F $49 298E Yele ARo2A, Iexte] R uet ¥siEE 4 239
Hsls Yehlle A8 (2P E" A (spectral component))d= T2 4= Uth. of7] 259 W= W39
Ao 229 (vocal cord movement)ol] 2]%F Ao Zwk AskE 4 i}, o] AseE 24 Az FA Az

(residual signal)¥ < v},
HAE (1200 93] FAHE 7] Az dis] &4 Al
AARE A3 o= (Linear Prediction) ZE7} # &5

ATt

BEE (12007 $4 AE7} ohd 7] NEE BACE s, F4E o] Azl sl A4F o BHE A
S AL Fol B &4 A5t AdRoRM, A4E B 94 A5 AL ¥ & don, i, 94
N WFTE Go) ol A=Y AFS ARG & Advh.

7] BB FHSE AL B B o4 AEE RS wh FAHQ WEst, o] WS FH A9
W BEEE FAAYE m FAHQ R s FE8 % 2 U4 58 @xstel o AAs 459
o,

% 2% 9 AAde] BE Y wa A2 PEE dehis 2B,

= 28 Fxste] Fd By A AE(200)9 Hoh AAEE FA e Aot
(200)2 w4 BIYE X3t FAEE AFEGEFH A2=8)S ved ¢ Q).
Fd HIY AAR(200)S FHIFE Ala¥oR FEEE 1AHY dEolAY olsd oEE Fdd
A, 7 BAE A2E(200)2> Al 23 A, AvtEE(smart phone), FE, WHlAlOlA, AFH, =EX

A gut8 o2 PDA(Personal Digital Assistants), PMP(Portable Multimedia Player), EI&% PC, Al &
% (game console), o8& tlulo]2(wearable device), IoT(internet of things) tjulo] 2~ VR(virtual
reality) t©¥le]2~, AR(augmented reality) ©¥lol~ So2 Fd=E 4 v, =, 7 B3H A|2H(200)
< ded 92 YEAIE T3 FAEE AW Ee V|E AFE FA= :llﬂsi% T ATt

ki

SRR CICEE RPN

b
A
=

a2

e BEy A2E(200) WIEe(210), Z2AA(220), BA RE(230) 2 JEF QAEH]2(240)5 EHE
T At HEZ(210)= H]-AAIFS HFEH F5 7 7S A 24, RAM(random access memory), ROM(read
only memory), TJ2=3 E=#}e]H, SSD(solid state drive), Z@|A] WX (flash memory) &3 2 H]AEA
&% A7 A (permanent mass storage device)E X = ). of7]4 ROM, SSD, Z&A] wlxe], tx
A =eholr F3 g2 vadd &% A FA = WE2(210)9e Fase HEL 9 A FAEA
d By A2H(200)0] E2FE £ dvk. =3, WEZ(210)ds FAAL Aok e ZraY 3=
(42, 78 B3y A=E(200)d AAH o] TEEE BeteAY 53 Aujx AFS 8 wd Bay Al

251(200)0] AAHE oFgAA T T Z=)7t AFE F vk, ol AZE ] FAHAEL W R
(210) ¢k Mx9 FHFFEA ¥ 7Msd 7IEMARRYH 299 F vk, olHd Hie AFHAAA A= 7}
T8 7|Eu A 22y =elolH, tyaH, ®Ho]X, DVD/CD-ROM =zfolB, Ry 7l= T HFENA #A57}
3 Z71EAE X8 5 otk o AAdolA AXESY FAHRAELS HFHAA BEIMEE 71%*111%417}
ofd E4l BE(230)& F3 HE(210)o] EHE % Ak, dE F9, Aok st ZEase JjdRE

(i ol ELAACIH) A AL WIS AU T AZWEAR, S AM)E Sl AT A5
AR EE Y ZRodel Jlwste] Wwe 210 298 & A,

SR AA(220) 7129

r)«
ol

fr
N

% OQEY ANe FAPORK, UFE Tzaye Y

o

A2k

2=
=,
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TAAE & duh. WEe WEE(210) BE /ﬂ RE(230)9] 93] Z2AA(220)E AFE 5 Ar}. dE 59
Z2A(220)= R (210)¢F Ze VF Ao A TR Fsd i FAFHE JHS AP ES
g 4 9.

[0044] EA B2E(230) YEYIE B3 Fd By A2E(200)0] tE HAA7]7] BE AHS AR EAE7] 935
7I5E AT F Ao, B4l BEQ30)S 7wd RIE A2E(200)9] WESYT AEFHo|x =, HESA <l

Ejdflol~ 3 2 UEAA QIEdels xE F3 e sfEdo] XE Ex UES A Ynle]s =dtolw(driver)
E= UESH Z2as Z2 £ZES0] Rud 5 Utk
[0045] d=E AH ]*(240)t (=AIEA &2) A58 FA9e] dHHol~s A sad + . dE &9, o
%94 s 13, aean %E—:‘. FA = "aE
=g I

g A= e, uhe mpo]3RE ) Fh|
wl Tlujo] 2~ (haptlc feedback device) s £ %

Bz Do) Qs FAE AD Slvel bz B Bl AAAF AP Fu S gl
VY AL Y mad AR08 FAY F k. FE mad A2R@00)0] ANe FaNE 3,
¥ BE A2 9EFY A 2 4FY A0 A(240)F TR B £ ek,

0046]  wR, thE AAdelN Y waE A2PE0)E EAE FHLAENG O e FHLAES EPY SR

Aok, ey, Y2 Tl LRSS HEs =AY B fle v o= ARHAN.

[0047] =
o

[0048] o, & 15 Fxsto] ded Vled SAd did AW, = 20 dalAE agz 488 ¢ Jons FEY

[0050] =38 ANeo] e A may Axge] ZzgAe TS Jehs x|t

[0051]  F%8 ZAM(220)08] TAEBIO WA 310)9] Z47he St ol AXEde] BE W/EE el RER
FRE ek, AAdo] nteh ZzAA(220)9] PARAES AgHoR AN (22009 EFHAL A9
FE vk mR, ANl mek ZEAM (2209 FHRATE TRAH (22009 V150 EAL A v m
Wi 2= 9

[0052] 2AA(220)9] FAHLAES wd EIY A2E(200)e] AFE T2 IrT) AlFehe wEd wel 2

]H(zzo)oﬂ o8] FH = TZAA(220)2 MZ TE 7|sE(different functions)e] EHEY F AU},

[0053] ZEAA (22009 dprlE H55(310)= AFEY ¥ B 5 (spectral parameter) R o}7](excitatio
el F7gel wE s or] #d s es Ldds 549 5% R HEs 52 ¢ vk 9
gt e F5F(310)7F 58 50 £%F detrHES AFSARTE d9E 9AE B satRiEH dgE
54 Azl 7lakste] &3 2l (acoustic model)ell o3 AE AU 5 Qdrk.

[0054]  EEAA(220)9] ©]7] AE FAF(20)E B &F Al Ee wstel o] Ak (excitation sigal)E
FAY 5 AT, o] A5 FHR320)(FE BA)E FAL 99 998 &4 A5el Awete] Fd8 29
F otk o7l A% FAY(00E FAS Fal Bage o) As 3E REE Agsel, B5el 3% vet
e sl G of7) NEE F4 & otk

(0055]  EEAA(2200E wE Rade S FAH] 9% TGOS TG F Atk ZRAH 22009 ©7] A%
LG gae Ao g

H SA Az dis] Ay 95 Er*/‘# ZE (linear prediction analysis
= fd J49E 54 AEEFYH 7] AsE 7 . 9q7] As #EE
H8l d8d 24 Az gl ~HERY F34(Line Spectral Frequency; LSF)E YEM+= I
a}ﬂm% A3 cﬂ—iﬁ 59 (Linear Predictive Coding; LPC)S.& Wighsl= W (343)5 X3 4 A, 7]
LSFE Yehdl= stebngof] 7RkskE Aoz 7] wgke LPCol| 7]Rkste] Adw = A

ZeAA (22008 RAHF(344)= FHE 7] A5 gE #x5 RAdT ¢ .

3

[0056]  EAlA(220)9] £4 AE AAF(330)E 7] AB FAR320)000 o8] FAH 7] Aol vhe) ANE B
A shehlEE 3 Aol shuel Jwad A3 (%) §4 D6 A8domd B &4 ABE AT 9
OB A AEE e o4 Asd 5 A

0057] g4 A5 AT G30E A58 AME Ba feugE F o4 A5 LSFE e denEs 49 d



[0058]

[0059]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]
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= Z2He Age Agar

T 4e A AAdY] e 34 A A HHS YEldE s Eet

SA(410)0l1 4], FehiE H55-(310)= 2HEY #d sengE 2 of7]e] FId wet FiEEE 7] @
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2= oh;}

T
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(unvoice) AFE YER= JJri}ﬂllﬂ(v/uv) W oA Az el —] 2l F3}4=(Line Spectral Frequency;
LSF)E YEetdl= v g E 233 5 .

7] #4A S HES o7]9] F7|A46d wet HEEE e HES 28 v, 7] @4 s e ES

oA, TFTE(Time-Frequency Trajectory Excitation) ¥2}UElEY 4= o, TFIEE 3¢ £ w2 o7
of ~HEY BT AIZF F& w2 o)k Bkl dil(evolution)E HERE 4 vk, 7] #A geElrEE
< 7] AE F AR-FIE FoA ¥ MR wEste AEs dEhlls Al 97 Ik (SEV(Slowly
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8 @A(530)9] 7] AB(F, e(n)e] Baol BeNE fABA A8
4 &4 DB B 4Y A5 24 Ae7k AgRoni &4
3 19)

oAl = =
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ﬂ(auxﬂlary feature) 524 A= 4 9a1(1330), EE FXHEL ExcitNet EE((1350)2 H=
. ExcitNet ®2(1350)2 ¢¥¥ 2z IJAHE(S, % g E) TFAE 7] 2z 7|dtete] oY)

€ )
1‘—— =
o SE REF RAPT F Ak ZAE Ao, o2 ReE 7] s Wed oo

4k

o & o

]

foir L

R

E 12 ¥ & 4E d AAdd wE <

e o]
7] N5E FAse] G4 o4 A5 A WP e,

= 1200 =l AXNE, % ZE(1150)2 FAE o] gEmEgel vwtste]l % dErEEs 4T ¢
ATk, WaveNet BT (1170)= & IEHHES B IJAERA P45 (1160) 741 = itk Bz J4
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[0146]

[0147]

[0149]

[0150]

[0151]

[0152]

[0153]

[0155]

[0156]

[0157]

S=50l 10-2198597

?;Sj?‘fe 4= AT}, WaveNet H AT (1170)= S
(1170)+= ExcitNet 3T %= 7|8 d&k
. FRE 7] A dEiAe FEE S
A e (1180)7F H8d =M, B

= Aded ~2¥9EY 34 gevHE 2 o7 3 gEiHES 3
gepr g Ed 7]dkete] 7] AEE —%é%} 4= AT}, WaveNet X
21 A Hdl(generative model)d] w4 HIAGUZE TFAE = 9
& gdepHE 5 AUEY #Y gdepr g v)dete] AdE A

4 ool 4dE 5 Ak,

-nLu

129] x5 R AAsHA dgect. 34
3o 2 M (1410) (HAEd o] 3 2]
o] IAHZ FETo] ojxE EAEA AAY, S22 Fdo)A(phoneme duration)S FAIE F
(1420)¢] 9 AH84d 4 vt & RA(1430)2 F29 do] JHEZTH % IHE(SF ggvgHE)S A
A ¢ v, 2 FEEE F LSFE YEhle debe g e LPCE WEkE 4= vk (1440) . W3k LPCol 7]yt
ste] AE o5 34 EH470)7F 782 ¢ ok, S I EES BX 9 A (auxiliary feature) E2A T
A 4= 9la1(1450), BFE JIAEL ExcitNet B (S, ExcitNet BHFT)(1460) 2 ¥3H=E 4 v}, ExcitNet
2d(1460)2 49¥ Bz AAHE(H, % e gE)dd 7wkste 97 AsE FAE ¢ dvk. FHE o7
Ao dis) WEE LpColl 7|Wek A3 o5 F4 EH(1470)7F AEHo=2A Bl A4 AU A"

= 148 Fxskol
2 A=)

3H =]

>
o
A i

gtk EAE Ao, XN e e g o4 Aso] e 5 9l Cne FAE 7] Az &
10cE #x3t9 e 714 B4 digt Ay, = 11 WA &= 149 gaiae gz

= 15E o o wE, FH A/ 54 s B4 HAHAA F5¥ Fo Z19%(Negative Log-
Likelihood: NLL)®| &% Ienlelzx] of7]e] F7|4o] upet v+ ulra}ulEigll ALg R wE zjo] =
el 2| zolt.

F(training) 9] QolA] NLLo] 5% 2P Rwr} & A0 ¥ 5 vk, =AW 27z
= A%E SEV Sebvle L REV Shetvlesh de ITFIE shebvEE AL 9ol glolAle] NLel 84 e
A vl g8 gag & 9

wE, P4 24 A5 BF(validation) el oIAE NLol W5 Y= F4 £49 F2ol $5
@ Ao B ek, BAE oA SBN Setelel R REN stebvlelsh e 1FIE el ALEE 4
S0 glolnel NLol 284 ge Agud Wl BE S8 5 3

welAw, £AE 2AEE BAAE U wade] Edol elA ITFIE FevEE Agals AL Fd) o]
NEol #% pEel waNel oFE A A2AL & dor, ¥4 24 AL AR o7 NEe 4o
9ol4 ITFIE stebv|el§ AHSFoms 4 24 A5s A4 9od 978 A #&aA2 5 Arke A4
% BAY & 9

WA = 145 Fxste] dad 7ed 54 g de, = 150 i 2z A8d F 3l

B sabe] g4 eAe e TEe Uehdd,

= 16004 =AE AAY, B SPA 54
ek, waAE, B4 SYHA B 5%

=16 el mE o] et $4 A e, &4 AEe] s FEH 543 A 59
A 54& =AHoE Yt & 178 d oo mE H59 As2iEH 54 HolH AEES FHA
oz 58 22 Bdd), Bl AR £4 doly AES FaAPeRs T5E s 45E nd
= o

Je SR (a1 WA 39 A dold BEHE 549 4
2 TEEA gt 22W 542 e F Ao 84 3549

e o
;

542 4 W A/ S4S HEd 5 g

E A7 EAE A, 54 SAERFHY 54 dolH AESS A sYHoR FUFoRM ok B

2(610)0] TFHE 4 AL, ofHF nn HH(610)RFHE JheA] gl vlxske] B SARRE O] 54 o]

B AES FdgdoRA Bl St 5491 b a9 EH(620)0] 752 4 gtk A BE(610)2HEH
kel

shal Hed Tl (620014 M AR FE Q] &4 dlolE MEZE FHEE ulel el g
= F Jduh. ZAE AAE, 2 29(610) E A H5d 2d(620)2
CEAE AR, AN E FEAE wE 2Rade dis sk A8

oﬁi
mkﬁ
);

&
%0
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[0158]

[0160]

[0161]

[0162]

[0163]

[0164]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

(speaker adaptation) @arg]Fe] 288 4= vk, =AHA = @gtoy, &x BA(610) tigdts o3 29
(), DN TTS)ell iM% FAbskAl shak 28 dare]Fol &2 & 3l

o, = 1 WA = 165 Fxdte] ded led 5 de AYe, = 16 9 = 174 tieiE TR A&
g g olens SRy Ay At

£ 18 % % 199 Scorel B7PAEC] $4 AEE YA B 2:olo) BiES ek, MIE AE S

H Az AFT 5 Ak,

E 18% FES, FaveNet B8 2 Excithet Bl BTl 32 48 AuEe 488 499 4 94

Nsl U B T BAAASE AAT 4+ k. DGR, 6 A w88 Baelol 45T vk 2

o S A4S WU FEA] WS4 AEE AP AL (ith SO 197 e Aol wa ¢
o

A5 deae dA 5 A,

E19v 2o AR 9 54 Alme] FEE val FRRE AaE ekt = 190 disiA = offjel A By
A EHAl AT gt

B 1 WA B 17S FEete] ded 71E4 54 digh AEe, = 18 B & 199 A E R A8
g g fons Fiays A2 AEn
ol M, = 1 WA = 55 Fxste] A4 ExcitNet =elo] tha] Bt} AAstA Awstar, B Zelate] n)
A A Adtel] ois) o dw gt
ExcitNet 2@ (ExcitNet HAU)L A4 v EZE S4 FH(SPSS) A =" & WaveNet 7]WHe] w4 o
7] 29 4 Qlvk. WaveNet 7|9he] 74 Had A2gE 34 &4 Aso 92 FH4S A FEATIANRE
T A4 Ase B3 AW A4S OB R wolzxg FYdte A97F vt

ExcitNet 7]¥Fe] 74 HIAY A|AglS §A4 AS2RE ~FEF 484 2 IdEE A
ste] (7, WaveNet ZEAZ UldlA) 2k A&(5, o7] A5)S BEste] 28 + sla, 4 4
NS5 AT QlolA of7] AEE BHAoRA FAT 5 vk, ol BAS FIAE, JEd ZeEdea
of o3 &4 25 ~HAEF Aol ¥ & xdF 5 Ui WA A2 WaveNet ZH 9Tl oJa] a&42
2 AHER, 9 54 A5 F4do] ddE 5 Aot
ofefo] A3 Ao Mm (A} F5HA 2 gx SHPH o2 FAF) ExcitNet 7IWke] w3 B A]xglo] 7]
o] 43 o5 BI B WaveNet E:’ﬂiq Hold A& Hole AR eyt
AFS dafre, S wda) 342} F452(SD) ExcitNet RAEHE FHAA 77 98 SAHow Le4ow =
3 e 239X ZHYF ARSEJT. 7 ZH s AR ol A KRP) F sl FAd (KRD o] H53 A
ojtk. &4 AlEE 24 kHzolA AMELFEALL, ZF AES 16 MER FAstE et ofef 1 12 ZF 3] I3}
75 Yehdn. g2k 5H5A(SI) ExcitNet BIAHE EA7]7] i E =20 o4 5 W} =9l A 5 ¥
o] Z&e &4 It AREHAY. F 6,422 JN(10 AlZH) F 1,08070(1.7 AIzH <] w3y 77 o2 AT
(validation)ell AF&¥ AT, SI dlolE] MEeC] 23 A 2 A& KRF R KRM hztel] 93] 5581 54 A&

1
o] Ald& Sl ARE-H AT

F 1
32} i) e A&
KRF 3,826(7h) 270(30min) 270(30min)
KRM 2,294(7h) 160(30min) 160(30min)

obgf 3 2 P ¥ 32 AA|ARA AFY AFAEA 48 2A4F Bd"E 54 9 A=5ES LSD(Log-Spectral
Distance)(dB)$} FO RMSE(Root Mean Square Error)(Hz)®E Z+Z vpebdl ZAo|t}. WNE WaveNet XAHE eERY
a1, WN-NS= WaveNet H.FT o] w-o]A-#o] WS AL3 AL YEFNY, ExcitNet2 ExcitNet EIHE
Ehdt}k. 7P e /U YERE FES ERARE gAEY. & 2 2 32 el " 54" A49d

/\ oh;}

B
=2




[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

S=50dl 10-2198597

#* 2
571 A 2= SD SI
1h 3h 5h Th
KRF N 4.21 4.19 4.18 4.13 4.18
N-NS 4.15 4.12 4.07 4.01 4.06
ExcitNet 4,11 4.09 4.05 3.99 4.04
KRM N 3.73 3.72 3.69 3.67 3.70
IN-NS 3.54 3.46 3.41 3.41 3.46
ExcitNet  |3.53 3.46 3.41 3.40 3.45
#Z 3
s Nzg 5D !
1h 3h 5h Th
KRF N 32.61 31.69 31.56 31.49 32.30
IN-NS 31.96 31.75 31.52 31.38 32.23
ExcitNet  |31.44 31.43 31,37 31.29 31.88
KRM N 12.60 12.39 12.05 12.05 13.96
NS |12.32 12.16 11.97 11.97 13.34
ExcitNet 12.72 ]12.10 11.93 11.93 12.96
3E 2 % 39 18 AAZ, SD & S19] thEe] Aol oA ExcitNet REH F$7F 98 SA% 44
| A 3o di=el M X“ﬂ yebdS Qe 5 Aok ot £ 4= TS B ERAA G (transition
regions)ell 1 =4% LSD(dB)E et}
Z 4
s Nzg 5D !
1h 3h 5h Th
KRF N 4.19 4.16 4.15 4.09 4.18
IN-NS 4.26 4.18 4.12 4.03 4.06
ExcitNet  [4.15 4.10 4.06 3.98 4.04
KRM N 3.95 3.96 3.92 3.92 3.70
IN-NS 4.41 3.95 3.88 3.88 3.46
ExcitNet  [3.91 3.83 3.76 3.76 3.45
W aolH EAE AW, S 9 SIe) WE Agol QlolA BxcitNet wIrle] 497k AR S4T A4R 4
2ol ghol AV A dEhdS S1E 4 ok okdl 5 9 68 FuAA AP ARZA HIE HAE
AN (%) E YERdTH. FHAARRE & A% vEhd RS HolA BEAR FZASHATE. U S H]F
ExcitNet ®ATle] A5 4 549 <14 Eis ATH. F7EARE 12919] ghol

g waol2 AgsHe FAAE

5
KRF WN WN-NS ExcitNet Neutral p-value
SD 6.8 64.1 - 29.1 <10-30
7.3 - 83.6 9.1 <10*49
- 12.7 58.2 29.1 <10-17
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[0178]

[0179]

[0180]

[0182]

[0183]

[0184]

[0185]

SS50dl 10-2198597

ST 12.7 66.8 - 20.5 <102
8.6 - 73.6 27.7 «10®
- 19.5 38.6 41.8 10"
#Z 6

KRF WN WN-NS ExcitNet Neutral p-value
SD 11.8 60.5 - 27.7 <10
17.3 - 77.7 5.0 <o
- 16.4 73.6 10.0 10?2
SI 27.3 48.6 - 24.1 10"
13.6 - 75.5 10.9 <107
- 17.3 63.6 19.1 <10

= 208 A do] wE ExcitNet REFAEES v BEE 749 MOS(Mean Opinion Score)(MOS) H7} ZAE
el 5591 SACZHEH 53 JA-7 FEYE A5 SA/FA A/ Aol uisk Hr 2 23 B

T

ZHE 5% A7 s 392 PSSl slojxe] Avke] st o] gl M.

S/Ael glelA, SI-ExcitNet E.v= ITFTE Bav et AR Adss YERR S WORLD AlAslR v 4 5o
Wt AR yEhgth. BE Aol 9lolM SD-ExcitNet Bt el 14 FA(KRF 2 KRM spApel] whs] 7H7t
4.35 B 4.47 MOSE YERDE YERT. a15e o4 §4ds Edshe 2ol of7] wiwel KRF ShAte] i

MOS Z¥hi= SI B AT E(WORLD, ITFTE % SI-ExcitNet)oll oA KRM 3}xbe] A9-Buh £4 A vebgd. =
W, SD-ExcitNet] KRF 3}xlol|l thak Axbi= KRM 3txlol] gk Axbol nlzslths HolA, g9 Z4glE 8y
Aoz THI] YA E sx ¥E EMS Dﬂlago]o]: S yEeRdTE, SPSSe] FHol A=, SD 2 SI-ExcitNet
B3y 27 gepdER] ITFIE Bagro 44 958 12 F4& vedtt, 53 Zdo] AuAA Hekgh &
A i WeEE AAAARE, ExcitNet EIUE A7 99 7] A5E Ay FEFoen &3 a5 9s)
4 Ay, Ao R SD-ExcitNet HIAHE AFE3I= SPSS Al2=®lS Z+ZF KRF 2 KRM 3}x}oll s 3.78
2 3,85 MOSE S #tl. SI-ExcitNet B3T]:= KRF 2 KRM 3hxfell thal Z+z; 2.91 2 2.89 MOSE & Hut.

sl s, = 6 UA = 8e Fxae] AxE HA4 42 wH(6200S TEE d wadel o w4
AelA Aden, g mdse] mi Ag Avel da § 2¥ad. AAde] Fd nags @ 10 2o 84
dolEl AEs} o] B stziEel Fd dolgsl BEES Agolw nEA $4 B4 A8 TEHE

= Ut

Aol 7 Bads B spabel] tigk AlgE Ed
A sidstr] A, el sabsel dis] ZAHe =
(610)2H5-E 9] 7t ks 2E3r. ol2fd &
a5 xz718ebr] flel ARSE, B SkAbe] ARt
Hgel met, |J wrd HEALTL EP“ shate] 54 22T g jlemm, sA %%Zﬂ.

A ZAE A2 A dn. FeE AE Ay A AAde v Badrt S el wls §4d
el 1A FEE dAs FEARITE Ae BeEr

m

(¢

w
=}
rir
b
1>
m.u

(610)ETEM 7??%12 %7] oz a4 ¥a) A F
sk} %%Xﬂ.gi é;%%_ S e AL, SAE 1
RA(SF, &2 B (610)§TEH 7+ Al

ol oA, = A4 sAF e 54 AZ7F AREEAT. 24 AEe 24 kHizoll A &Y
=2 16 MER fAstEdY. ¥4, A5 2 A= F 9071(10 &), 4071 (5 &), 13071 (15



)] Wash ALgE. ST wae FAA7] 98 DS SA mW Ed
S R 5 wel @ o4 A %3 &4 HelEst AgHA. olF A
(10 %D 2 1,08070(1.7 ARD)e) Wk Agsgleh, SD F A 2

S EE AHEHST,

L wag A 9

[0186] ofg] & 7 2 3 82 AFAQ AFe AyEA dE 547 AdE 4 e S LSD(Log-Spectral
Distance)(dB) ¢} FO RMSE(Root Mean Square Error)(Hz)Z Z+zF veld Zolth, #F 7& X85 SAo2HE F
=49 5 IAEC] B IAAHE FAY] H AHHom AMREHE AFeo #4/3de A digk 37t
(A/S)E YEbdTE. ¥ 82 SPSSell QlojAe] Azl HrtE vehdy. 7 22 277t UEd B8 BEEA=
EABFA T

Z7
[0187] A" WaveNet ExcitNet
LSD FO RMSE LSD FO RMSE
SD 3.65 38.27 2.10 19.83
SI 2.00 10.64 1.32 10.48
SA 1.79 10.70 1.12 9.66
# 8
[0188] Al 2~E] WaveNet ExcitNet
LSD FO RMSE LSD FO RMSE
SD 4.78 48.75 4.50 39.14
SI 4.51 35.53 4.42 36.28
SA 4.45 35.45 4.36 35.47

[0189] X 7 % 3 8olA], WaveNet B3 & ExcitNet BT E5o] QojA SAel A7 9E &9 AR &4 7+

o] 9=o] 7 HAA YElES s 4= vt . ® 218 A oo wE FO 2AY™ ¥ (scaling factor)E Aol

;g- = T
S ke Aol QoiA] A AW RAe FEoH 5o nadel 4% W et

[0190] AN SAE 48 FA PHe FRHS AT A8 F0& FEOR WARS WY U nave YE
Wake zAElc. SI wde 9XE A B $4e AT Aol mspselet Aol WA Al SA
md ] ST Rae Fg5E A9 vk S) A MaAAE e Y52 By AR AT 5 Ut

1911 A@el QoA Fo AXL spss Zald S=el s AHE F ux 91 vMEE F45) Aa 2AUY A
(0:6, 0:8, 1:0 2 L:2)7h Falflch, $4 As e Bas A20e Agsel $Y5A.

[0192] T 212 el FO =AYE HEol tigk FO RMSE (Hz) A1E 235 vebdtt. = 215 &3, SA =do] 7]&9]
SD &dlo] wla] X 2 4 F(modification error)E X¥3lal 2 st 4= o}, SI Edy Hlw
A= SA-ExcitNet EIAUE RE 7FsA7F B2 ghate] SA4o) 2 HAFE Qe 553 FHo] FAH
I 0Es G 5 .

[0193] w3k, ExcitNet HFTEE WaveNet HICHT X 253 45S JedS 913t
Al 2o Wal(olr] A5 WIS FHEE | WaveNet 7|WHe] HT Whalw
ATAES AFAA & F e Aoz & F o,

9Jt}. ExcitNet HFT &=
AsA FO =H2E 4

[0194] =19 FHA A AdzA, SD, SI B SAe] HArE ko] NS B7F AaE yEit. 53d SHoRR
B 5% dAq7 2= 49 B4/94A/S)e] At vk Bt “%‘ & RERFE % A7 AE=

749-21 SPSSoll 9lojA el Ao Hrlr} o] Fo] H ).

[0195] A/S ©] Adtel] do]A], SD-WaveNet HFAT = AHA] Fd dlo|lHE= B Ao 545 4T + ¢l
v 7 g Asrr gelgtl. SI-WaveNet BEUE ITFIE B3U 9 FASE 4 %%
= ot A5S Holes Zo® Yelgt. & WaveNet Aol glojAe] SAQ]
dok= Aol ). ExcitNet BT o] theh A= WaveNet HFAT ] A9 )
ExcitNet BFT= LP AW~ HEE B3 4 A5 XHE 74 845 oz UYmA 2se 1g
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[0196]

[0198]

[0199]

[0200]

[0201]

[0202]

oin
1]

=61 10-2198597

AREE FPA7IE v AAA0R DA 957 45 welt Ao dEde. AReR, Sixcitlet W
FCE A/S Aol 91014 4.40 NOSE B4 AT}

SPsse] Awtel QoA SI-WaveNet R A9} SI-ExcitNet W#AEE BF slebuEe ITFIE RAdwch 53
4 FAL A Aoz tegrt. dsgor, ANl A we /e A oEHel Wi ot
A =P49 el HlE Fd e N5 EAS 3741 A ANTE AL AT 5 AU, A/S Aol A9
vpRE7EA 2 ExcitNet HFATE = SPSS Aol lojA] WaveNet RIAH R 73 A HERAT . 5wl

44 F4

lo M

J

=
AGA A Hekek S i) AeE A PARE, ExcitNet BIGE Al 99 oY)
Pzl gE 943 ¢ ddrt. 2x8g o s SA-ExcitNet BAE 7} ¢+ SPSS =]

ool A AHE AAE= st=do] A8, AZESO A8 A, H/EE o] 8L E AXE]
Tere] 2o FEE F Ut oE Bol, AAdEdA AR A @ FAP8LE, ZEAN, ZEE
2], ALU(arithmetic logic unit), UYXAE A3Z ZZAM(digital signal processor), TFO]ARHFE,
FPGA(field programmable gate array), PLU(programmable logic unit), W"O|AZZZAAM, TE= WHH
(instruction)& APt FHFE ¢ Y& thE oW FXof o], st o] WHE HAFH T S+ 54
AFEE ol&st] 78" }\/\T;}-~ Ay A= G AA0S) B A7 G AA A FAEE st ot
o] AxES ] oEgAlelAE FAE ¢ ATk, EI, AHE FA = AZES 09 Hdd FFEt, HelHE A
<, A%, 27, A 2 AT s vk, o] s sk, AY A= st AFREHE FeR AHY
il 9k, G Tlsitorell A Ao AAE A A=, AP AR B Y AEl 84 (processing
element) H/HEE 55 F3o Ay 84E5 XFT F eS¢ F Jdvh. dF 5o, A A= HF A9
ZRAA Es sl ZEAN B et ZEEHE 2948 4 gloh. =g, WY ZRAA(parallel
processor) 9} Z2, b2 A T4 (processing configuration)® 7}&3}c}.

_1

0O

7(_5] = o)X

P

v/;\__\I__E‘Qﬂoi‘—‘ 74 if]ﬂ _LEZEH(Computer program) E’__':_(Code)y Ué%(instruction), T O]a = —3]"/]' O]/g‘q
23e EFT 5 glon, ws: Uz SARES Az AT AN Sudom mb Agdox

(collectively) 712 3A2 YL + 2. LA WS AL, Ad Bl A5 A45970 A
@ gAe] 9w delHE ATH]) Astel, oW fe s, T4 22 (conponent), F&IH FA,

£

A oA m gA o] FASHenbody)E  th. ATEMIE WENLZ AAH HAFE A2 o] ¥
oM, ¥k WHow AgsAu daw FE vk AxEde] L delH: shl oo AFY BE by
1% A AR 5 ol

Axe] W wppe T ARY FUE Boel £49 F 9 TRad 99 ez 7as] AR B
% ks A /128 F Qo olu, AL AFER 49 s ZRads A% AgsAt, 49
tersg S 94 4% % T, WAL G B 4 A 6}@10%7} A% Felel o
o
.

2=
A7) wiAl, CD-ROM % DVD$F 22 F715 wiA], ZF5EHA =
(magneto-optical medium), = ROM, RAM, ZjA] Wlxz 5& xdsle] =218 wolr} XizPE] T2 TAE
o] Q& & vk, Eg, & A9 CrE, oEFAeldE fEdte ) ZEolY VB Tkt AXEg o
& o WA FEshs AlelE, AW gl welshs Z1SuA WA AZAE 5 ¢ 3l

o[zt ol MAelEe] W% A Aol Swle] os) APHRo, AY JERpNN T AL 7}
A Aekd g7l AAZRE BFF £4 D WMol shssth. oS o), M¥E s1&Ee] 4¥E YU o
£ #ME FREAL, 9/Ee AYY A, TR, 4A, 52 5o FHasEel 4¥E WU b v
2 A% Et 2FEAY, de FHes Bk #ER oste] uAHAL AeHgtE 44 At Gy
F .

A

aYEg, BE FAE, BE AAdE R SHPTUAST FEF ATE FEsts SHITEA WAl £
oh.
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k1
N2
N

H0-—— =30 S8 T2oleS 25
1
I B T e e P g 1
420~ o7 Mz &3 A -‘
A1 | 84 ysd
Y 1| LSF mBlaleE 432
A=)y BelE Agstol L WREEE | e
il 24 43 4y | l ==
|
| &
1 | LCP ¥ #HE 0|
N1 | Almol ME By -4
58 ) ! ZE| 62
N
=d5
Al &
1
510— 24 M3 24
|
~ g — ma AT T T T T T T T T T T 1
520— S ¥ UElo|gE F2 - !
A 1| 24ds |
1 S 1| LSFuRlnlEE 532
5 = b 5} [
ton | 2d Als2EE ANE B ‘ LCPZ Bzl
|
| |
| . - |
' .| |LoPEas s |
500— of7| Mzel &5 2E RWY | | | s MHOIS 534
% BAMEE MR |
\. | L 1O |
\ NG E
= =2
[
=96
610 620 P
\ 3 1
"l | II |l
£ ARE f | \ }.-"W\ W
eMHoH — AApd ————— = FAMHSH O - = T
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