e 30

L

ZONES| 10-2020-0092501  [HIEFE

O (19) W3R =537 (KR)
(12) /W53 FE(A)

(11) Iz
(43) FMLA

10-2020-0092501
2020308€04

(51) FAES &/ (Int. Cl.)
GIOL 13/02 (2006.01)
GIOL 19/06 (2006.01)
GIOL 25/30 (2013.01)

(52) CPCE3| &

GIOL 13/02 (2013.01)
GIOL 13/08 (2013.01)
(21) =99z 10-2019-0004085

GIOL 13/08 (2006.01)
GIOL 19/087 (2013.01)

e
oy F2]3]A}
A7 = A BT
A5)
dAAEn AHEgEEd
MEEHA] MUET dARE 50 (A&
6]—"7)

(72) =gz}

(71)

2=z 6, 2aHED (A

5,

Al Th

(22) &2494# 20199014114 o9
AA LA 20193019119 A7 E AN B BAE 6(AAE 1dNE
2)
ARA
B71E AEA ERT =R 6(dAkE, - E
2)
(R 7<)
(74) ==l
iR
AA A7 F 17 7
(54) g ¥4 ¥4 &4 A5 A8 WY, wE BEad 3 7 Bafe FE 9
(57) 8 9
~AEY 34 vt s 2 of7] dd G HES 2¥se 550 &% devHES d55aL, 559 &
& dtebnlEl gl 7]wkste] o} 7] Al (excitation signal)E FAStL, FAE 7] Az s ~FEH o
sgetEE T Aol shufel 7w Y 9 FEE A8 eRA Bl 54 e Adse e 2yl
o3l A Als AA ¥ o] AFETt.
o Z E- %1

110

oo
o2




ZIHSd 10-2020-0092501

(52) CPCE3] 25 WAz
GI0L 19/06 (2013.01) AL EHA] MU Aakz2ed 2-1, 2055 (33
T, Aoy ~d)

GIOL 19/087 (2013.01)
GIOL 25/30 (2013.01)
(72) gz}

BET
ANEEMA &yt WMHARE 38, 206% 3015 (29
5, WH@A dAgHolE 23))




SIHS31 10-2020-0092501
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7 marlel] glofA,

~¥ ey #¥ 92 B S (spectral parameter) @ ©]7](excitation)®] F7]4d] wel FEEE o] ## et
HEES 238t 559 2% derHES 53 vy 55

A7) BHae] &3 gepng S 7INkete] o] 7] A& (excitation signal)E F3ske 7] s FAF B

W) F4E of7) A5 el 47 SASY R A E T Aol shel s 49 B 298 e
A

A7l 5 AE AEN= A7) 29EY #" R EHE & 54 S LSFE YE= e EE A9 a5

F9 (Linear Predictive Coding; LPC)Co. 2 W3}sl= WIFS X35t
A7 FAE 7] Az W] A7) Wakg LPCo 7|wrek Ay A3 Y FEE ALskE, FY BRI,

AT 16

A7) W wEHE FES 94U o4 Asel Jwste] FAE Zela,
=

A Az s 438 o= 24 FAE (linear prediction analysis filter)E 283 o=2Hn A7)
AEE SA ANITERE o7 AEE Byste oy As B 2
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A16ge] oA,

A7) o7 Az BEFe A7) d8E A4 Azeo LSFE YeEhlE dEhEE X3 o5 =Y (Linear
Predictive Coding; LPC) o 2 W3tal= WSRE F33laL,
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ohe, rd Hay.
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HE(E)E AT & Advh. +F 2911002 "o 7Iwke] FAA sedE=" $4 44 (Statistical
Parametric Speech Synthesis; SPSS) A]»—u% AL-g-3le] A A 1Y 4 . 53 RE(110)2 dof =%
=& =9 ey Ateld] wjAdE i s Uehd] A8 £, b A= 2= 2 AUr] WEe
ol EE FAE 4 . &% EE(110)2 oA, DN TTS EE2 <
£ As7] A8 AFEEE dA-olAY, JAE A7 HE AFEE = JJ'E}UIE d

} m“

)
>,\l

HIAH (1200« 5% EA(110)d o3 AdE 3% s HE &4 Aoz Hasto=zyn Jd 54 JEE A
A 4 k. BIE(120€ wE EIEYY 4 dvh. 7Y BRIde JHd BE2ES AREgshe] EHE Y
tt. 7 BAH:= oA, WaveNet, SampleRNN, T3 WaveRNNY &= git}. mE3F, w8 BHIATE oS0 Agh

x| ke duk el A R dl(generative model)d 4 AT},

"7E BRIEE"E () A4 Aso] S 9s] 9" (oA, WaveNet, SampleRNN, WaveRNN &= dwb
Al rd) 4 Zbx AHE Xt FXE YEY] 98] AFHEE 5 9l

I (1200 &3 2 (110)25H 859 53 st Ed et &4 4Als9 o7](excitation) AEE
FAS F Aok, F, 24 239 7] A&7t BAE (12009 Aol E 4k

o7l AseE 24 AL T 249 949E Yelle AR EA, waixle] Jrokd uiel ¥slEE 84 2359
H3lE Yeldls AR (2FEY AlH(spectral component))IE TF-E= 4= Qth. of7] 239 W3E L3lxto

Aol 479l (vocal cord movement)o] €3+ RoZwt AgtE = Qvt. of7] AEE A AT A A

(residual signal)¥d 4= At}

HAT(120)0] & FAFE 7] Aol s 4 A5 =~

AdE A3 oS (Linear Predlctlon) dE7F A&l et Bl 54 AE(SH, 4 4 A7 AdE
ATt

HAT(120)7F 74 AlE7t ofd o7] ASE Ao R sta, FAFE o7
she AE B Bl 94 AlsT AdEeEA, 4" B 24 4
28] aFy o] ~HER & AT F Urt.
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o}

% 2% 9 AAdel BE Y wa A2 PEE dehis 2B,

% 25 Fxele] wd man AxH(20000 meh AT PAC da) dWdth wAE Fd wan Axw
(200)2 4 RIAYE X}sto] AT AFEHGIFE Al=w)S vehd 5 Sl

Fd HIE AAEI(200)S HIFE Ala¥oeR FEEE 14y dEolAY olsdy dEE FdE 4 Ut
Ad, 74 RIEY A|AE(200)2 Al 237, AvufEE(smart phone), FHE, WujAleld, HFH, =EH, U
A58 @, PDA(Personal Digital Assistants), PMP(Portable Multimedia Player), ElE3® PC, AlY &
% (game console), o8& tlwlo](wearable device), IoT(internet of things) t©Hle]Z~, VR(virtual
reality) tlulo]2, AR(augmented reality) THlolx Fo= FdE 4 o}, &, 7d HAE A=H(200)
< HAed dEg HELIE FH FAldte AW EE Ve HAFE AAE FEE 7 A

TE BEIE AJ2E(200)2 WEF(210), ZE2AA(220), B4 2E(230) 2 JEF SHHo|~(240)E xS
T vk, {2 (210)= H-IAAQ AFH #dE Thse IS AIRA, RAM(random access memory), ROM(read
only memory), Tl23 Z&fo]H | SSD(solid state drive), Z#:Al W2 (flash memory) T3 2 H]AEA
th-&2F A3 X (permanent mass storage device)E X338 4= v}, oJ7]A ROM, SSD, ZeiA WE7, t]x
3 =golr S Ze HAEA Ui A FX e WEH210)9E FEHe HEe 97 AR FH2EA F
g B3y A2E(200)0] ®3FE Fx ok, T3, W2 (210)ds $GAAL Holx dhte zeaw 3o
(dd2, 7 B3y AJ=E(200)d] AAE o] FEEE BeeAY 53 Aujxe AFS 98 wd Bay Al
28(200)0] A" AEFYANH T A Z=)7t AFE F Ak, ol F AZESO FAHQRALES HEE
(210) ¢k Mxo FHFFE A #x 7t 71EMAzREH 299 F vk, olHd He FAFHAA A= 7
T3 7|SuAE 2y =ekeld, tjxa, Ho|3, DVD/CD-ROM =gtolH, Wi 7t= Fo] HFHAA w57t
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A4 TRa F=7b AFes Wy uel =
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ZRAA (22009 dEtuE E53(310)0= ~FEY BH 92n| e E(spectral parameter) % o17](excitatio
n)e F71Add we FEEE 7] #A-H I HES 2 559 &% I HES 858 & Jdu. I
g E55(310)7F E53ke 59 53 I HES AHEAIREE d4EHE 92E Ee xR RE f5d
SA Az 71wkele] &8k el (acoustic model)ol] ol&] AR AU 4 vt

e

ZRAA (22009 7] A5 FAF(3200€ 559 5F FHrHE 7|Wete] of7] A& (excitation signal)&
FAAT F k. 7] JE FAHF(320)(FE RIY)= FHE A8 dEE 24 Alzd 7isle] FEE Ad
T Ak, 7] A% FAF(320)E THS FI RdPE 7] Ase g8 FXxE AMESte], 559 &% I
vEEd gk 7] AEE FAT 5 3

Z2AA220)= wE HIHe FHE 5] 9% 74 (340)E XFE 7 k. Z2AA(220)9] 7] s
THF(342)= FAE 3 48" 84 Az dis A3 «d5 %/‘4 ZE (linear prediction analysis
filter)Z A&stozxn FES Q) 489 A4 AZ2HE o7 A5E B ¢ Ao, o7 A5 Eei
(342)= FdE& 3 999 54 259 2l ~FEF F37(Line Spectral Frequency; LSF)& HEll= 7t
g EE A8 o 3= (Linear Predictive Coding; LPC)S.Z W3ste= W3E(343)5 X3d 4 Ay, A7)
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g7] Wgg LPCell 7|Rkste] A H =

e

= ARG A7) A2 FRR@NA 49 249 ) Ao g9 24=3
4 BHE A8FoEA B 24 NEE AT

32

2,

2

z}rﬂl—
01—

K

o e oXL o>

(Linear Predictive Coding; LPC)S.2 WZsl= WMEH(332)F X3 = v, A7 A8 o35
3] 4 Alse] LSF & Yehdle dEtr g 7)aete Ao 2 A
LPCell 7Rkele] A= RAY = Adok. e, 4 A& AAF(330)= FAHE 7] Az s
LPCell 718ksk A8 oF 34 HE J8Fgo=24 2l &4 235 E AT 5 U,

o,

15 AAH(330)= d5¢ 29 EY o4 gevHE § 24 A2 LSFE Yekde= devgs A3
A

rE
ol
N

59 ~¥HEd 3¢ seHE F
A

(R rE g I do

b ot

o7] AEE FAstE AL Fa B 94 A5 ANSE mo TAH PHe Fod
}1\_1 =

Z38to] o AAlsHAl AR al, 7]
35

)

S (41009, ShehilE HERE10)E AHEY B tevEE 2 ojrle] F746] meh FREE o)

9 serlHES e Bee 9F JenHES H59 4 Ao deny 25731007 58

£ AEES AEARRE A s i i

AR AL S A F, ey G5RG610E 88 manny 4] B4 &8 devgs

Ik,

e B SeHES 4 158 PAe 2AE
seEe 4 Qd, o] # sSenEEe §4 4 4
HERE GRS VRS SATHY & Q5. 24=Y g

e vkl 5 g oy s 84 AE F 2

9 5 Q. ofy] Ame] Wahe WA *WH 4900 @ Aomd Agd F v,

s}
A

Bl Ee oY, &4 Axe) NAE dehhE Fis sebilE (0), $4 A5 U

4 & d
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O
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Mo
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EY\J
0_L4
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JJrE]r”]Ei(O]Eﬂ o]5(gain)& YeRE FevE), 4 A5 A& (voice) BE T4
(unvoice) 04“[‘% e = JJrE}U]Ei(v/uV) 2 o A5 g¢l AHEZ Ful=(Line Spectral Frequency;
LSF)E Yetdl= gem e & 2333 5 .

7] #4A S HES o7]9] Fr|Ad6d wet s e HES 28 v, 7] #4E s EES
oA, TFTE(Time-Frequency Trajectory Excitation) IEHHHEY 4 Sltl. TFIEE T3¢ F& WE2E o7
o] 29 EY B A7 S mE s o]y Bde] Ail(evolution)E YERE = . 7] #d IFAHvHE
< 7] AE F AR-FIE FoA O MR wEste AEs dehlls Al 97 Ik (SEN(Slowly
Evolving Waveform) Zte}rE]) @ 7] A& F A-FaF FolA o wa2A WHalst= A& vetdles A2
o17] s2}u] ¥ (REW(Rapidly Evolving Waveform) dt&}nle))E *3gtst = o},

11 7] Feptree 249 Aoz Fa4E olste o7& vehd & Ui, ]2 7] T HE A0 E F3
2 239 o712 e 4 k. Al o] shekn A (harmonic spectrum)< UHERE
T R, A2 7] FduEE 7)o a2 99 BES vEhd & vk, A, JlJ—JJr o17] 23 E+ (harmonic

r1r a

_W&
rlr
£
N
Kl
BN
i)
[
g,
lm

excitation spectrum)el sid3sli= A1 o7 sFebv g (SEW debn g )= TFTES] 2+ 5 S A 9 FS
mel (2] A X FuR) A9 B3 o d59 Atk A A X Fu4E 29
At g AFERE A2 of7] e e (REV S0 E) 2A, TFIER S8 SEVE thtehs s g3 959 &
ATk, AL 7] e E(SEV Z2tuE) 2 A2 of7] gEtvE7F AFSE O RN | of 7] Fr]de] BTk g3 o

2 Z23¥"E F£ Udot. Al 97 v 2 A2 of7] FHuelE [TFTE(Improved Time-Frequency Trajectory
Excitation) ZFefv]g el sEdd 4 U},
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b oetulEl el 7IRkste] o} 7] 4l&(excitation signal)E&
= HE 3 o7] 3¢ sergEs gYow
E 97] Az AZF Al A(time sequence)d = QUTH.

7] AT FAR(R20)E FHE A3 98E 54 Al v)wete] HE demA, or] e FAR(320)E
dol wre RdEE o7] Ao FE TAEE ARES, f5F 5o &% SEE o] Ui 7] s
A & odv. o7] AE FAR(32008 EFshE wd Bav £d PHd deiMe 58 = 58 xst

o]
g__
_‘T_
o]
o]7] A& FAR(320)%, AA, WaveNet, SampleRNN, Hi= WaveRWNOo 2 F&E 4= gt} d, of7] A&
FAR(320)E ol 5ol AFEA i dukAEQ B4 el (generative model)E FEE 4 T},
s
&
o
A

3

g HE T sk M3 =) ¢ S
Bl 24 AEE g E 24 AEd F A, 9AE432 2 4340) S FEste] @A (430)E © 1}/‘%]0}71]

™ gl
A (432) 04, ®EE(332) = E5HE ~HEY A4 fdugHE F 24 259 LSFE veld= gErgHE A
& o= 3349 (Linear Predictive Coding; LPC)C2 W33 4= gtl. A o= A dys d&59 ~¥9ed 3
d el § 54 A& LSF S yehde s gl s|ukshs Ao mA, wEkE LPCo| 7]wkste] A4
T A
A (434)0 4, &4 As BAPF(330)= FHE 7] Aol s @A (432) A ®IgkE LPCl 719ket A3 o
= 34 dHE HEgdo=2H P 24 A5 E AT 4 d

%5t Adde] 1 e wAdE FAAE $He el sERet
% 58 Fzdtel, A58 &F SelEEel Jwse] o] EE FHE & Y oY) WBY FF $IE R
agehs g AAs AE e

SA(510)01 M, 7 B Al 2FH(200)
stz e A4 7Y Ban A=E200)002 9 , ¥
AAZ)771 258 dFdoe=A 7d By AAf(200) 02 dHd 5 A

A (520) A, FE HIEY A1”“(200)% gE SA Marry ~FdEd 34 geugEs 9 o) F7]
Aol wg} FEEE ofr] #4E deuHES Edste 549 2 dEgHES S 4 v 7Y REy
A 2¥(200)& 24 #2] (speech analy51s)ﬂ B3 A AZERYH B4 5% dEHHES FET + Ju

AT, Fd WAE AX000E T U £ e sk ey nadE A
BE 259 &% deVEHES 728 5 Atk

A ER] & e EES 70, §4 AEe AXE YEhE -er”r-’F b g (FO), &4 A5l QA&
Ueld= oldlA] stetulEl (D82, o5 (gain)& YERE e E]), MEo] fA4d 8 (voice) B FAS
(unvoice) AF-& YehN= depuE (viuv) B 54 A5 =l ~9

LSF)E Yeldl= gevgE 288 5 vk, of7] @4 gepigEe
=S X ¢ Jdu. o7 dd FAHuEEL oA, TFIE(Time-Frequency Trajectory Excitation) 3}2}v|E
4 F At TFEE T35 F& wE2s o7 AH9ER R4 A & w2 ogjg BYge] 7
(evolution) & YEHd & vk, of7] o sepulElEL of7] A& 5 AI-F35 FdA o dx3] dslsle
Ais YERE SEV SHEhiE 2 o] s S "]Z}——erﬂr-’? oA o w24 st dws WERE REV
g e s £ 4= vk, SEV A2 EHE 2A Y X Fu4E o3l or]E vehd 4= la, REV 3

=4 4
2l F1}4=(Line Spectral Frequency;

E
ol71e] 71780l met = gehvE

L=lfe}
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vE s RAex FIg 23 o7& yErd 4 vk, SEW gEvEE o7]9] 1x3 I E™ (harmonic
spectrum)= WERE 4 Qla, REW IeprE e of7]e] 1 9] FiEE vEhd 4 Stk o], 1z o7

A E ] (harmonic excitation spectrum)el 3| @3l= SEW delvje]= TFIES 2z} F3<
e} (2R A o2 Fusr) A9 B3 dggdozy IAEH £ g, 2R A
A e 2 EHS REW FetHEA, TFIERFE SEVE fHiketes S & 852

HAed dAEGI0 2 52002 e 9GAEG30 2 540)3 vlIMAR 7

i)

HIAE AJAE(200)9] ZZAA

(220)ell <13 = = 9lrh,
SA(B30)ellA, 7] Als EelN(342)= dEE 54 Al &) AAEY dd gevHE F Aol il
71wet A3 o= 24 JE (linear prediction analysis filter)E A&&do a2y dedg &4 ATERE o)
AMEE 8T 4 . A48 odF B4 e 34 ANZEHEH ~H9EY LHE(spectral formant) T2& &
Zals FHY = ot Bed oy A ey o4 Asd sk @b AR (residual component)(Z, b
NE) 2= Qlth. of7] AFE= ARES Zoly] Ya] A} AFE Ax wm= DO (PoN), e H]F7] A (BAP)
AT 7] (glottal excitation), B AlZF-F3k4 AlF A7](TFTE) B T3 £ st §39 o7 2dE
T Aolx shtel & ZAkstE A F Urt.
SAI(532 B 534)E Fxdt 54 AERHEH 7] 2sEs FYsts WS o AASHA A e
GA(532)01 4, o7] Al EF(342)9] WIE(343)E ~HEY #Ad JvgHE F 489 34 A5 9 LSF
= ¢ 2 )
= & T

& HEhls S HE e W 5 O‘EP A9 dS 24 ZEe g5d AHER dd g
4 Az o] LSFE Yeh= detulge] 7|ukshis o=, wghe LPCol| 7|utste] Add 4= st

SAG34) A, 7] AE FEF-(342)= dHE S Azl el A7l LPCol 7|Rkek A9 o5 24 dEHE
Aegdown 54 AT2RE 7] 4

NEE
A (540) ol A, EAHE(344) = EEE o7
WaveNet, SampleRNN, TEX WaveRNNO. 2 -8
A 24 (generative model)® F3E + 9

o7l A% FAHFE(320)F REHFE
02 47] Az FAHS P & Ut}
]

(

T 1 U =4 FxEe dew AAde] wd BAgE oy] AsE Fdsta, oy] AsE FAs {4
o4 NEE AT E HolA ExcitNet RAGE B¥9d 5 Qo)

o7] 215e] Wk wshate] Aol A ofg AoREw Agd F Jorng, oy ANsE FAse A4
2 (&4 ANEE Fdske 2 va) R a5 ok, 3, o] Ame FU)Ae) RS Yo
YetyE 2715 E4do 2 ITFIE St g7t AAgEo8x ofy] 259 g8 ¥ nds AIeS 37 4

g, E 1A % 4T FEsel A%E 7ed F4ol g A¥e, = 5 AE g 189 5 9o

oE FREE AYe gk

FNME, E 6 WA ® 8 FE3tel, B AR 2FN(F, FE AL 24 HolHwoR R

= J A A
- o

F2E AT APelA £4 dolE AEE 84 AE = &4 458 wee dolHE vud & Y
A, &4 HolH AEE SARE 94 Az E %gE $4 A5E vyl 4 Ak

A UGBS Beel HAERREe &4 dolH AMESe s
(610)€ 25| SpapEo] sl B4 SHHoR FAd & ,
a5 ZztomyE el 143t 24 dold AER Agdtel, B4 ERAoR FU

<% 2dd At
A 2E(610) Hed wte] A% seHER 54 94 (Statistical Parametric
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SPSS) Al2®lE& AR&ste] AAlE AU 4 Aok, F RE(110)2 o)X, DW TTS 2Ed F Ar}.
Eo] SIAEEREHY 84 oy MEES

(620)9]  Z718}7](initializer) 24 A= F du.  EEAH
lweight) 52, 32+ 253 R (620)°] A StAFEPE

2E(610)2 Ak A5 2
2 RHE(610) ZH5-E 9 7?%*1
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of thet Fdol glefM =71 %k

Lo
dlo
o,
=
2
T -
)
[iu

o2 AAE F Q. A2~ FU(610)ZF-H 7HeA #HELS d7d, ded 5% g usE ¢ .
2 4838 Rd(620)2 wd HIAGE AMESte] FEE 4 k. wE HIge Held EES AMESte] E
H AL = A, 74 BHEge o 7Ad, WaveNet, SampleRNN, ExcitNet ¥ WaveRNNY 4= v}, T3k, w4

J =
BAME o5 AgE R = dukxel A Rl (generative model)d 4

A} A58 BA(620)2 8}A} A -&-(speaker adaptation) ¥iE]HFS HEFo
2 (speaker—dependent) F&E ¢ Qvh. oAd, A A4§&FH HHA(620)> 5
el T3 22 A g8 A FEHEAeR FHEE & vk, A 4
=74 "olE AEE FAFo=N JuolEd 7oA #h(E)S AT + AT
skt A3y Hd(620), WY gho] ofd, s HPAoR FHd An RHA6I0)EFEHY VA #ES £
7] #oZ ARgste] B2l sAtRREHY &4 oy AEE FdFoRN, duFoez e IAV(HF, #
ANl 24 dHeoly MEE Fdste Ao R: & F29 B A {4 sS4 AL 248 As5)& A
o At dAdd, Ak A& RE(620)2 107 W] B 3] SA4 HlolH MEE FHsteE ARte
& 49 8 Ao 34 o84S AT AT

e
<
o

i‘l

m

ANAE AL, FAZ WA FA A oldel g4 dolE AES Fush] ofele el sl 108 W9
of &4 HolEl AEE Fuste] o]F FH HolHRA AEHE AUoRE, we FA9 B se FY
Ao AT S A B 48P BAE0S PET S v
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AA(220)] oell FAEHE TRAA(220)9] AR tE 75 E(different functions)e EIE

Uk, A ALY Bd (7200 579 3
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AR (2200 A2 E*E] %1?%'*(710)% o EZ3E g, 2a Bl FH(710)= 5] sAERTE
doly AESS SHACR FHdte 22 RH6100S 75T F AT 75E A2 2961002
SR EE o] oA H]O]H /\ﬂE%— FH387) 913 2do 2737 (initializer)EA4 249 4 A},

) TE(710)= Z2AM (22000 EFH A Far, 57d Ban AA¥(200) 3= Bl AR delA
8 A4S 2E FEE(720)= olefRh e A el FEE Ak BE FH5(710)0] €
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(3

£ 88 A AAdel e 4 43y BRe THY] 98 U wave] Fd PEe el sEElt

i

C Bee) sAERREe] 24 dolH AEES 4 Hdgow Fus

Eoas BUEI0)E FET 5 AT, B HAEe 4 U600 FANY)Y] A8 &4 Holy A
Agee gole) AgAEY + ek,
?_

A (820)00 4, BHAF Hed wul pER(720)= A2 R (610)2EE 1EX PES FET 4 gyl A& T
AEI)ZFE] NER GBS Bro) FASRRE &4 tolE MESH T Hx ¥z PREA gn
=24 545 Yede @s vebd & o 22 S48, oO7dd, 54 d5(dE®, 'ob(ah)' Ee 0
(ee)' )l st LHE(formant) 54 Ev JEZ-F3¢ 54 (HEH)S Yepd 4 k. SsiAdE, 2 29
(610)& 2o JAERRE 24 HolE HEESS AL&3lo] o)g} e &9 3xt =] Zey ENS
+dd = 3

SA830)el A, A AHed Bl PFHE(720)0% A2 ZHGIOZYH A5HE JMEA gES 27 e 44
6 O]E}’ ‘:‘1—,_1'0]—1]—@‘ A E'_%](GIO)O 5]‘%}— &%551 E_Ei,_] ?-%_\?_(720)01] 9]6H ?%E% 5]‘1}- 751%65] E’_Ei._]
<620>4 27187124 Aed & ok

SA(840)001 4, Ak AS$d wel FHE(720)0= E5¥ 27 3t wal, g sARRE] &4 dHolE AE

& FHgozN duolBER JIFA #HES A & Juk. Tk, A Hed 2d FHEE(720E 2

2610 ZFE 9 27| ol di&] el FAZRE L A ol AEE FHgozA A sxle] tis)] AH-§
2l 2

H(Z, B Aol osl £5490) S5 458 A0 THE & Ak
SA H3H WE FEP(7200% s BAG)ZYE AFA GES B SArE 24 deoly Ast
EUSHe B S nRE SAe MEHER 2YToRA. QUeSE AFA REE 4T 4 . o

Adl, B4 A3E B THR(20E, B HRREe] &4 deld AES s =
E0)ZE] S e FEHA g 2Rd S4E gt e o A aee S49e Egens
A 2RFoRA duelE AEA AES 44T 5 Ak,

AT QeelEd AEA gEe B el dgshs 4 o4 ASE A4S 98 a5 A B

Aol dlgehs §4 &4 st oA, B el destt Adel §4 94+ Atk

do WE(610)2 FAATY] A B SASEYE &4 dole AEEY Z47d A/(F, wgd 24
2705, w8 84 Azl 2

Wzl Zol, oA, 1A o), B SRSl $4 Hole AEe)
°of, A, 1082 ¥ & & 3

A (830) ol A A E A} e 4§ ZTaA~9 vAl 2 (fine-tuning) WIAUSES 3= e 3kt &
A dole AEZEE A sxte] 1ad 5ol AAHE & vk, upghA, AwE AAde wWHS FIAE
el A2 R E e FHS 9% A dHoly AEV EFESHER

T 6 UX = 8& Fx3Y Aed wdE RIge &
g Bade F4d Wy &4

6 WA = gS

YA = 45 FFele Asd

=1 i
B AsE B4 A8d mHE20)0] FA

L)

ez, WAL WA 8100 FAFoRN FAE 1Y wag
) A2E 000 e F sdn w004
R IR R E RS 2

ZAE

Ll

e(n)9] #A= ol g2

(n)e® 7FAstar, S(n)o] EFetE of7] ATE e(n)oletar 7F4sHA, S(n)3}
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S(n) =e(n) = h(n)

h(n)& Ag o= d4 = e = I, h(n)e S(n)9 e(n) AES A3 Ymx AR(S, 2d9ET

AR)S Jeld 4 9tk h(n)2 S(n)9 LSFE Yehl+ stelngol] 7)uksle)l A= = ).

12 3 =, e(n))ol sl AE o

A gsto 2 M E]r7}1 %‘o ’Li S(n))7P *JV“E‘ —’F ATH. AE oS g ZE A
&

2elo] AAE fAte 2 g
A% B4 et AgPoRH &4

Aol = =

Z’:

4 % gk waAE, FAL 98
AE(SM)RHE of7] &

& Fastel o A LR,

gzt A&H 7144 546 it A9e, ® 9o dAAE a2 48" > gle

o
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it
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|\
M
1
el ol
)
1o
-U
2
o
o

% 10a WA 10cE 77t E‘rE 2 E?Eie /\}*‘10} e A AE S AT SAA seEY 24
. n

% 10a® % 22(1010)7, 3% 2d(1010)25EH & I (¢ 278 )E LPC(Linear Predictive
Coding) AT EH A4 ANEE HAss LPC T4 EE(1020)08 Edsts 24 TS 3 Zddgas
el LPC 344 BE(1020)2 LPC RAG2A, 7Y, desd 48 «oF 34 dHo g 4 .

= 10be &% EE(1010)2 & EH(1010) 259 53 JA (53 depve)ed 7wete] 54 s F
dh= rd HA 24 WaveNet HU](1022)F 3= 54 FAS A9 Zaddas vekid.

ot

T 10cE, E 1 WA 58 Fxsto] ded A 22 ExcitNet BAT(1024)5 AHEsts 24 A4S 93 =
9925 vebd 4 . = 10colAd E=AE FERE E 10a9 LPC =T (1020) 2 X 10b2] WaveNet H.FH
(1022)7} Z8td A 4= 9},

= 10ce] FZFoNA, ExcitNet BT (1022)E €3 2d(1010)2HE o 23 v 3 (L3 datv]g )l 7]4kste]
7] ATE AT F grt. =AY 7] AZE HAY o= A FE(1030)F E3+ LPC(Linear Predictive
Coding) /el whel 2l 84 A=A WEd 5 gl

o

T 10co] 79 Bt A% A E & 12 @ & 4E Fxste] © AAskA AEEct.

Fzste] Ay 71EA 540 @ 49, ¥ 10a WA = 10co] daqE 2o

11 0E % 132 4 AAde BE FES g dE¥d oA AT ERY or] AEE ByderA Y KA
s A7 i8S et

Ao tidl, FEdESY ®Af(1110)= 3 FHuHE
= 2% e E 7 ~9Ey B e 7
g oz 4 BE (11407 HERoEA, 9HE 4 AE2YE o7 Ast Fed 5 ot

=
o
=
@
=
@
s
—
-
—
w
2
rir
4
i
i,
oo
o
=)
AL
=)
vl
ﬂl
FU

Z A (auxiliary feature)E=2A FAsF(1120)
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[0144]

[0145]

[0146]

[0147]

[0148]

[0150]

[0151]

[0152]

[0153]

ZIHSd 10-2020-0092501

& 4 Q. Bx JAE ded 2d9E
WaveNet HIAT(1130)= HE x| ZL H
AT}, WaveNet 27T} (1130)% ExcitNet RFAT Ei 7]
Hae 7d" F .

L 135 #Fxs & 119 &% ,HJ:} FASHA ArgEitt, FES Y dEd 24 ’di% %*é
wet 58 IHE (ST J%E}ﬂlﬂ Jol &€ F . &% FEvEE F L
WH3kE 4 9lrh(1320). W3kE LPCYl 7)Rksle] HE o= 4

of wial A3 o5 4 FE(1340)7F A& o=ZH oY
F 7] A5 = ExcitNet A (S, ExcitNet BFTE)(1350)= 4&H€E <+ A S Bx
¥ (auxiliary feature)E24 TA4E 13(1330), BZ A5 ExcitNet P ((1350)% %‘Eﬂ%‘ -
k. ExcitNet R®(1350)2 4¥E Bz IAE(SF, S ]

7] NEE FAskel 4 o4 A5E AASE PHE ek,

E 12004 =AE A", S 2E(1150)2 FAE o] setuE sl Rkt &3 st EES AT
th. WaveNet BAH(1170)E &3 IAetHES BE AAEZA FASH0I(1160) A & gk, Bz )3
= Aded 2HEY 3 devEE 2 o] #d SRt ES 23T 5 A WaveNet BAH(1170)= 5%

stghul Bl Sl 7)akete] o}y AEE FAHE 4 k. WaveNet B FHUT(1170)+= ExcitNet BT & 7|gl dwt
Al A4 Hdl(generative model)o] wd HIAGZLE FHE 5 Avh. FAHE 7] 234 gEiae FE289 &
3 mEnEE T 29EZ" #A vy Z)hksie] AdE A8 oS 3 ZE(1180)7F 48E o= BN

T el A8E .

= T
T 4 Fxste] = 129 FxE B A AWt 34 o4 2lse] AAdS fsE dEE "HaE o
3 HAE FAS FYToEM(1410) (e Ao FgepuHE gi&shs) Ao A5l 52 F Ak,
of IAE FEF dolMe =AlE AAY, F4& ol (phoneme duration)& FHE rdlo]ld 29
5% S HE) S A

(1420)°] o A&=E 4 vk, %ac}: 2d(1430)2 FEE o] JHERERH 53 JHE(F
. % LSFE vehdl= g LPCR Wdkd 5 Ath(1440). W3k LPCo| 7wt

ste] A¥ "ﬂz 44 J]E1(1470)7} :rlzﬂ% Jok. 2% FHVHES HE A (auxiliary feature) EZA
xcitNet 22 (F, ExcitNet HFT])(1460)2 J&H=E 4 Ar}. ExcitNet

2E(1460)2 d8d Hx -47<1a(x, =% T HE)o| 7vtate] o7] ASE FET ¢ ATk, FFE 7]
Moo disf WEE LPColl 7|Whek M3 o5 F4 EH(1470)7F A8Ho=2ZA Bl A4 Ao A"

gt EAE oAelA, KN e wyw g o Az e 4 ola, ONe =Ad oy s wed 5

iﬂ 71ed EA gt AHe & 11 X %= 149 gEAE a2

T 156 4 de w2, Fd A/ A AFz A HAHAAM 5" g9 Za9E=(Negative Log-
Likelihood; NLL)9] &8 delnlgzA of7]e] F7|Ade wel FEHE Hug 59 ALE ofito] ©E zo]=
Ueh= 2o,

Fd (training) FAol ojA NLLo] W¥&= nddyo Aoyl H& Ao & 4 g, ZAH oA
= A9 SEV stebvule] 2 REW el Ee} e ITFIE delulelS AFR3E 490 glojAe] NLLo| 23] ke
ASnch A 9e A 5 9

L3k, AF(validation) Ao Yol = NLLo] W&45 AAE= T4 249 F49] 43 A=z & 4 39
oh. EAlE g ZolA= SEV wHEbelE L REV dhElnEie} 22 ITFTE 3HEhnE & AFE-S 9o dojA<e] NLL
$-wTh WA 2 g 5 9l

1} 2] S EMe Fd Bare FdHo 9ol ITFE g S Algsts RS 53] o7
ANz FF B ndUyo oFE A #AAAZ F deoed, 3 49 AL A 7] Nz A

o
I
ol
B

o

4
rlo
oM,
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[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

ZIHSd 10-2020-0092501

of sl &4 Azel AAEY ARl B F WA 5 UL A AR aveNet ZeAAAZLo] o8] mEHO
2 AREEE, 49 &4 A5e) e gud + A

ofgfje] A3 AIAAME (3 TE5A 2 st sygH o2 FHH) ExcitNet 7]Hke] 7 HIY A|xHo] 7]&
o] ¥ oF BATE % WaveNet HIATHT Hojd H5S Hole zloz Yelyt),

AFE AdlAe, 53 ZdR 32 F5A(SD) ExcitNet BIAEE FAA7]7] S8 SAX R &40 F
3 NS AdA mETE AREE Y. ZE s A o] oA (KRF)H @]l HA (KRD O] =53 A
oltt. &4 AT 24 kHzolM AESHENIL, 7 AEL 16 MER FASEAY. ofdf & 12 7 Hee] 23

T Yehdt. 34 -4 (S ExcitNet BRAHE FAA717] A= =9 o4 5 B3k =<9 34 5 %
o] H&3 =4 AIF ARREAG. F 6,422 JH(10 AIE) R O1,08070(1.7 AlRb)e) e A4zt Fd 3 e
(validation)oll AH&¥SAtt. SI dlo] AMEC] ZH A 2 FLg KRF 2 KRM 3pxtel] o8 w58 o4 A

of Ald& Sl ARE-H AT

F 1
34k T A5 A&
KRF 3,826(7h) 270(30min) 270(30min)
KRM 2,294(7h) 160(30min) 160(30min)

oftf E 2 % IE 3 AFHR] AF9 ZAgmA dE A A" 34 7o) =& LSD(Log-Spectral
Distance)(dB)2} FO RMSE(Root Mean Square Error)(Hz)Z Z+zF vpeldll Aot} WNE WaveNet HIH S UERY
L, WN-NS&= WaveNet E.FAU o] wo]z-4o]F WS A& A& e, ExcitNet ExcitNet HIZYE
Epditt. 714 22 2F/7F vERd FiES EEARE BAET. £ 2 2 % 32 A5 dis SAE A9
/\ oh;}

ﬂl

;

K
t

#Z 2
s Nzg 5D !
1h 3h 5h 7h
KRF N 4.21 4.19 4.18 4.13 4.18
IN-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
#* 3
541 A 2= SD SI
1h 3h 5h 7h
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

X2 4 FAE A", D 2SI
oo 1o digte] Mg AA vepgs &
regions)ol 3] == LSD(dB)% UERATE.

el gl g 01*1 ExcitNet Hatfe] 497 9 543 44
Sl

st 4 Q. ol ® 4+ FAS 2 EWAA 99 (transition
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[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

ZIHSd 10-2020-0092501

Z 4
3}t Al 2~ El SD SI
1h 3h 5h 7h
KRF WN 4.19 4.16 4.15 4.09 4.18
WN-NS 4.26 4.18 4.12 4.03 4.06
ExcitNet 4.15 4.10 4.06 3.98 4.04
KRM WN 3.95 3.96 3.92 3.92 3.70
WN-NS 4.41 3.95 3.88 3.88 3.46
ExcitNet 3.91 3.83 3.76 3.76 3.45
® 4ol EAE AAY, ) L SIe) BE Aol glolA BxcitNet W] 97 A8 SA% A4 &
ko) s)3to] A1 AA JEEE e 4 Al ofd ¥ 5 9 6 FRAA A AREA HIE HaEe
A () E JEiT, FAAZNE e A5Es} Yt RS RN 2eaAw ¥ASY. duASd wa
Bxcitet R3] 49 4 240 Q4 FAo) @xa $53e dAd = vk, WA 12910 Bol
. .

2 o]z AgetE FHAECH, 2009 dPgew Hew

F5
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 <10717
SI 12.7 66.8 - 20.5 <10-22
8.6 - 73.6 27.7 <10*35
- 19.5 38.6 41.8 <10‘3
X6
KRF WN WN-NS ExcitNet Neutral p-value
SD 11.8 60.5 - 27.7 <10*19
17.3 - 77.7 5.0 <10-24
- 16.4 73.6 10.0 <10*22
SI 27.3 48.6 - 24.1 <10-3
13.6 - 75.5 10.9 <10*27
- 17.3 63.6 19.1 <10-15
= 208 o w2 ExcitNet X3 et B BAE 7+ MOS(Mean Opinion Score)(MOS) H7} AxE
etk gl SHOERY 3¢ WA FEHE A9 BA/GYWS)S Aol oE Bt % 2% w
2HE S dAHq7F A= A9 SPSSell ol Axte] Hrlrl o] Foi ).
S/Aoll 9JelAl, SI-ExcitNet ®#T|E ITFTE BT ¢ §AH A%S JEW ol WORLD A28 rtsE A4 9

=
e

W B0 2 e Aol 9lolA SD-ExcitNet RFT = #ire] 12 F# (KRF 2 KRM 3}=tel] ojsf 2+7}
4.35 Bl 4.47 NOSE YER) S JERT. 159 o $4S xdse 2ol oJfY] wiito] KRF shajel] o
MOS Z¥hi= SI B AT E(WORLD, ITFTE % SI-ExcitNet)oll oA KRM 3}xke]l A9-Buh £4 A vebgd. =
W, SD-ExcitNet®] KRF spztell tfgh Axb= KRM shAtel] digh A#e} vissitte Ao, g9 HagE 129
Ao xH7] YA A H EAS RdyH ook $h& yERATt. SPSSe] SWelA =, SD B SI-ExcitNet

S
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[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

ZIHSd 10-2020-0092501

oy 2% sehEg PR Radnc 48 $58 94 F42 debic, o3 wdo] AU/ Fedt &
A oA WEE AAPAE, ExcitNet BITE A7 9 o)) AEE A FAPoRM FPet ans 9t
& 4 AT, ARHoz, ShExcitNet WALE Al PSS A ~EL

7+7} KRF ‘; KRM shabefl disf 3.78
2.89 NMOSE 24 v},

N
\]
©
—
ek

9 3.85 MOSE 2/ dth. SI-ExcitNet BRI E KRF 2 KRM Shxjel s

obefell M=, = 6 A &= 8& Fxste] ded A 453 &
At Advdstal, B EEivhe] nla AlE Aalel] i v A
dlolg AlEst o], B spAzi-EH o T

ot

2(620) THehes rd Bavle] i) Bt
gt A9 Fd RIvE @ 10 29 24
Hole7} BEES Aol uEde] &4 I Aue THT

O

it

Arele] 7Y wEHE B SAel e AgH £ el a WS B B4 B gue ¥E B
A AAs) A, 2ol SASe] Yal HAAY BYL FEE 5 Yt 4 SYHOR FAY an By
L) RFE ) AER e FETh oo 22 RUGIORTE AEA g 31 488 296209 &
We 271367 s ASEE, B shAel aRd S4S enly] A8 A 298 A odw A%
A W, 9 e MEA B S S48 £3 £ glone, s S92 el b

A% BAE gh A Avh. FEE 49 A% 94 dAde] 7Y wadsh Sl el v @4

SDE (s BE(610)ZHE S 7MSXE 27 #o= ax ¢a) 3x F
shap HHAow %aﬂﬂ 2eS yehal, SAs i3
2A(F, 2 B (610)§TE1.4 V==

SD B SA welo] glojA, = oA A Hed 54 AZ7F AREEAT. 24 S 24 kHzoll A A&
AL, 7 AES 16 NER gAY, w4, HS 3 A= F 9070(10 &), 4070 (5 &), 13070 (15
o) v AR ET. ST BES FHA7]7] f8 SheF SA Bl ERolE ZEXA e 5 W g @A
st 85 o] @ oA st H5% 54 HlolEZE ARSERIT. ol fsl Ed R A5l 26,4227
(10 AJ7F) 21 1,0807H(1.7 AIH) €] @3tk AREHATE. SD B SA Bdlo] HAE AEE SI RS Fristr] 9

A E AR 9T

olgf ¥ 7 ® I 8L AAAH Ao AR dE SAY AAHE A 1o =S LSD(Log-Spectral
Distance)(dB)¢} FO RMSE(Root Mean Square Error)(Hz)Z Z+ZF Yeldl Aolth, F 72 559 SAHCZYEH F
=9 % A5 Hx IAHE FH57] A APHoR AMREE A9 w4/ Ade] digk 37t
(A/S)E YERdTE. 3 82 SPSSoll lojAle] ZAzbe] Frtg yehdth. 7Y 22 2 F/7F YEld FiEe )
EASFA T
Z7
Al 2~ 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
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

X7 D ¥ 8oA, WaveNet HFE 2 ExcitNet BIY EFo] gJojA SAe] A7t 982 47 A" &4 7+
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[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0199]

[0200]
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o] digro] 7 AA JEPES AT & k.= 212 A oo wE F0 A2ALH FE (scaling factor)E Aol
Al sk Aol AdelA stk A RS F53e 7Y BAYe] A wstE dEhdt

AdE we wd ®nIve] 4%
01*1 aiHolgt= Aol walA vk, SA
I =2 45 1Y Aoz 7gE 4 ).
Algell glolAl, FO #A1H-& SPSS Zelql A=l os) AdE & Bz A
(0:6, 0:8, 1:0 & 1:2)7} FalAth. &4 A5 7w BI= A&ES AMS3S

% 212 Zolg FO 2=A19® HAHe tigk FO RMSE (Hz) A9 A3E depdict. = 218 F3], SA 2Elo] 7]E9]
SD mdo) vla] ER Fe =4 QF(modification error)E EFst Q&S geldd 4= vy, SI 2dy v
A= SA-ExcitNet EIAUE RE 7FsA7F B2 ghate] SA4o 2 HAFE e 553 FHo] FAH
I des I vk

w3k, ExcitNet BFATE = WaveNet RAE R A -3k A5S YElWS s 4 9
Al 229de] wish(olr] s HMshHE FAHSIERE ) FaveNet 7|Hke] 2 WA HTE f
ATHES AFAF & + v Aoz & F An.

. ExcitNet HFAEE=
sHAl FO A4 E &4

o

T 195 3420 Ad A2 A, D, SI ¥ SAe] RAHE 7Fe] MOS H7F A¥E yepdt. m8d1 &
B S8 wA7) 2E2Es Aol BA/A(A/S)e] Avte] uld Wl 2 o8 wu o )
9-0]1 SPSSol| oM el Ao Hrlr} o] Fo] Ht.

A/S o A¥el doJA, SD-WaveNet HFATI= A|3HAQl Fd dlole2% M shxte] 54& 43 & gldE
vl 7b4 g Axrl Jelgth. SI-WaveNet B0 E ITFTE B30 9F 5418 A5S UeEbdon WORLD Al ~¥l R
e Hold des Hole Zo® YEbsth. BE WaveNet BTl glojA o] SA9 &82 5% H5& e
Hote Aol FRIESITE. ExcitNet RAE et A3t= WaveNet R FAHQ A9 v|523t HEgS wHon
ExcitNet ¥ = LP Qu|~ JHES H 54 AT ¥HE FA4 845 FYFdoEzA UHX s Rd
s FYA7E v dAHeR & *<‘_ T Aes Hole BoR vewt. AFAF R, SA-ExcitNet H

FGE A/S Ato] glojA 4.40 MOSE @A gith.

SPSSe] Aol glolA, SI-WaveNet R FTE e} SI-ExcitNet H AT+
A4 FAE ATshe Aow YEiwt. A og, HAAld9 SA A2
2 =PGAD Bl HlE A 248 Ase] FAE AA T AT < 49 + 91915}. A/S Z T}l A 2}
WERE7FA| 2 ExcitNet R AT & SPSS Ao QoA WaveNet HAHHT 53 AsS vepdlit. 3 Edo]
AYGAA Fekgk 54 v WsEE A AAT, ExcitNet RIHE AR 99 0117] ANoE A FEFoEHM
Bsl ans ostd 4 ik, AFH o2 SA-ExcitNet BT 7F U= SPSS 3

ool AuE FA = =] T84, AZES] 84, YW/EE =] 748A H AZEYY]
Texe] 2o FdE F Ut dE Eol, AAdEdA AW FA 9 FAH8LE, ZEAN, Z2EE
2, AlU(arithmetic logic unit), TIXNE A& ZZAA(digital signal processor), wlo]aARFFEH,

: rlr

FPGA(field programmable gate array), PLU(programmable logic unit), W"O]ARIZAA, T WHH
(instruction)< stgo],J_ 01:1—‘6]— 4= 01‘— D}E o][q-a} sz]q_ 71—o]y o]q,]. ])\1—94 u%sl 74 iigi = E_/I: ;g_z%'
HAFEHE ol&3sle] F+dE 4 dok. AL A= &9 AA0S) L A7) 9 AA AHolA FqF= s o)A
o] AZES o] ofEFYA)AE FAT F Adot. ESH, AHE A= & 15 A

ZES oo A FFate], HolHE
<, A%, 27, A 2 AT s vk, oFe] WoE s, AP A= st AR EHE eE HY
H AT AR, #F Tleorll A B4 AAE 7 A=, A" A7 B He AE 84 (processing
element) B/ H5 F89 Ay 845 3 5 AeS & 5 Avk. dE =, AY FA= 55 9
TrAA EE 3}‘/}9] ZrAA 9 el FEEYE E'@% T oAk, B, #E Z=2AX(parallel
processor )9} %

ki
o
P,L
O

, T2 A8 4 (processing configuration)
AZE9 o= HAFE T2 (computer program), FLE=(code), WH (instruction), EE o]E F 3l o439
23S g 4 oy, YIe YR FHANEE AY AXNE PASAY HSHPHom T HAYHoz
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