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2.1 Cycle-GAN

Dx Dy

& 2: CycleGAN REHE

Fe R CycleGAN-VC 307, RB7E 2017 4R FEH, XEtET
VR FELHRI 4.1 vp s BSR4 N BT S — S . ABRA I7E |
— BRI RIER X VO 4TiE S 4 T LB R B, SEIAEAE CycleGAN 3%
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['adv (GX—>Y7 DY) = EyNPy(y) [IOg DY (y)]

(1)
+ B py (2 [log (1 — Dy (Gx .y (2)))]

CycleGAN HER T WAL By LAAh, AT A PG . T2 B4~ 2R
B S AR N ILSE S » TR, X BT EA R A R S
BB R ETAT R AR !

HP s D i 8 i KA X R TP S BN AL 2 1] ) i
PRA R, MiA Ay G s B e MU SR A R T LU F AL -
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B, RESH G & D WERNIEEY . G REREERMRHE, D A
SR ) 7 AR AE R BE 7 o
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BB T HLTEGT AR Bk

£cyc (GXﬁYa GY%X)
=Esnpy(a) [|Gyox (Gxoy(2) — ), (2)
+Ey Py (y) [1Gxsy (Gy=x(y) — y||1]

[7] 6 2 2 1E S [y it AR E N SR o IXFPRARARAE Gx oy, Gy x i1
WARHHRE] (X, Y) BRhxt. mE 3 a fimn:

GAN A RAMEER B R AL e p R 5 % 4 mode col-
lapsing, AR FULBUIE A ERNZ 4, #4H—HEAR T 732k
FARIIBCE, R T 1k mode collapsing, kAN A2 5% RE A5 R 518 &
M. HEMHIEE, ZORIEFTE CycleGAN it —RJa ., SHIMGH %
A W F(G(x) RATEIRE © . G(F(y)) RATREEIE v « WA T
mode collapsing, fE—AM77 [ L4535 T #f5 B ATREFE S — AN T7 & [l ok
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N Gx-y Dy Adversarial vl " Gxoy l)TY First
loss ycle- adversarial
Cycle- \ - consistency \ N loss
/ L ¥ L (]
consistency / Second /
T adversarial D'y &
Gy_,X GY—»X

loss
(a) One-step adversarial loss  (b) Two-step adversarial losses
(proposed)
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(S ) XARE T S rmediiide ). HSREE— P 8iiE = (5 B 1Y
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+Eznpx@) [1Gy-x () — 2]

R ] T AR FR— B4R S . CycleGAN Bk AR i 28 2 A T REXHE
BRI BT AT ARSI EL T, PIAS AR AR BR T 345 Ul 75 N B 2 5
WAETEF A A AL T ROR I SR, XA CycleGAN [G] A AT LALE(EHH
—EVERRAR N, R OEE N AR T RS 5 SRR LT R . A A
K, WLl Gly) RATREHSE v « F (o) RATHERGE = . BIY G FWAC4A
A ARG AT F RSN AR R NHITEE I, I s 2
FEY AR, RERNE S N B UERT RSl

2 b, #k CycleGAN ] Loss Fy:

L = Laaw (Gxoy, Dy) + Logy (Gy - x, Dx)

(4)
FAyeLeye (Gxoy, Gy ox) + XNialia (Gxsy, Gy x)



H Acye I Nia FIABTSEL FERA AKX, BAE B — o5t
PESR, WHE 3 a frn. Bk, FATRE N —P Xk,

BT HREE T CycleGAN B4 45H :

h o kixi5  Kkix5 k1x5 KIx3  kix3 K1x5 k1x5 k1x15 h1
wT c¢128 256 c512 c512 c256 c512 c256 c24 wT
c24 six1 s1x2 s1x2 s1x1 s s1x1 s1 s1x1 c24
£ z|5
Generator*g 2l > 553 = 53283 2
Q Q =3 I3 k4 o
(IDCNN) |[E[lo|o[Jos5l° (7] oflsls)® o
2 gz
T
Downsample 6 residual blocks Upsample
h24  k3x3 k3x3 K3x3  k6x3
wi28 c128 <256 512 c1024
c1 s1x2 S2X2 s2x2 s1x2
L g % ol | £
Discriminator 2 I
(2D CNN) £ s shs
z (|0 |2
= Z
Downsample

K 4: CycleGAN 454514
o WEEAE R A A K RIS 450 . FESIANBEHEZES . h, w il ¢ &
MFTREE R B, TSR BN EREY, k, ¢ Ml s 5 RRNZ
KANEBHRGRA N HT RS TGN, BT UMANEERE T,

1 o Instance Norm JZ: A DLBRfFE A XL — N IH— L #RAE

Figure 2. Normalization methods. Each subplot shows a feature map tensor, with IV as the batch axis, C' as the channel axis, and (H, W)
as the spatial axes. The pixels in blue are normalized by the same mean and variance, computed by aggregating the values of these pixels.
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FEZER LA — T B ES s, EATEAF—F Batch & IN X
Al X E AR, EE AR )i T CNN e, B
BRMREMARH AR ENER. BH6 , BUINA 6 skE A, BkEATE
CNN R —BEA 6 ANiliE, g 6 4 feature map. W C fEEHIT
%, &—AA channel @i, W N FmEDE, E—KEEA, &6 A%
HEHEF R N TE Ty AR K T R AR — 3K B R i — A feature map, J& 411
J7 e R—fE #E1T Normalization FAIFR4Y o

H M AT IR 1 R Y, Batch Normalization J&45 6 7K 1& 5 Hr i) & —
] B B ] — 18 38 — A2 $E 47 Normalization #:4E . i Instance Normalization
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IN & TAE s, i i RS 2R o IR R T A A s ) 4 2 2 B2
TR T A EUR 26, I DX #EAS batch H—fb A& A B G X, T8
NAgER Hffi f Instance Normalization AMY AT DS AR S, - H Al DL
PR AN EUR S B2 A ST o SRECEE ST Feded , sl DI R , 7Ei83T
WS IT R T AR, 03 55 40 A A R W SO LR 854 55 9 52 1912 ] B ST
LS R KX AN Pl AE XS S 1 A A 24D

- i LA , oA
tijk — Mt 2 2
Ytijk = ———> Iti = 755 Ttilms O = 25005 (@titm — mug)*.
oTe MTEW & 24 T Ew 2 2

B 7: IN 5K

IN 2030, ¢ KR A Index, B N yEEE, | EHR feature
map f index, RBIZSAEE A BGER AR A .

IN i

o ITEBIETHAEKIEMIYE u

o INABIETHAGRER T 7% 0

o X x fH—k, = (z—u)/\/(c%+¢)

o MMNGERUFIFRE AR + Fl B, H—LJEHIfE, yv=z"+

R ULENAESHEA T JPNA JHIER I !

2 o GLU J&— MR UK A SG sRgL, I BTN F AR 55 5 AT 0
JRIRZSEFEEHAERR SR . O ft 2 ZERTBG sRA? WA, &
—Ehh e LR AR, TR EME AL D, R
MR G o R AT, BORREB AP ETCaI N T IR IR R, i34k
LM DR RGE AR AR B, ARG 0 45008 AT LU T B AR 2 1Y
FELe AR )

ARG AR 4, RBP4t b, s bR

10


https://www.zhihu.com/question/68730628
https://blog.csdn.net/tyhj_sf/article/details/79932893

& TEEEON . ZEEEEE. AN ARRME R IR IR
WA, A2 rb BRI R K S, PP DU B T A S AR AR B © S
HL” (Perceptron) : AR AWML HIEILRETRA R XA T LM &P
JhekikL, BRIE BT DUE TR R R A (BIMZE 48 e 2 ST W] 24U AR
)

AR GLU, AT DU §— T #UE BB R S - TRBE 2 I Bl i 2%
Hh B S k2 A P R T8 PR . Sigmoid BRI IE I PR4L tanh, #RR
RN BT AL

e sigmoid K%L: f(x) = 1/(1+ exp(—1))
o W IEYIE%L: f(z) = tanh(x)

AT 1A P A BB e
L AFFEMRISEIX it LUSC I R i & S EORBBE T 2% & AR BN
2. EHRMEMGRTZH W BB E L TE

ZJE5INT Relu(Rectified linear unit) K 28 51| 28 {4 i e b1 42 2 Y
A 5] -
Relu & BREH £ IEA N :

f(z) = max(0,x)

B2, %7 LSTM i) Gate Mechanism BEAE, 3T Relu il tanh
GRS, 456 gate unit , PEPAEH KR T GTU units & GLU units 2555 5.
JCo

e GTU (Gated Tanh Unit) #I#ER A

f(X) =tanh(X « W 4+b) « O(X *V +¢)

M5 . Tanh BUEHIC: tanh(X « W +b), fil E—4> Sigmoid &
Hot: O(X *V +c), #HEH gate unit, ML T GTU Hit,
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e GLU (Gated Liner Unit) Fik: H:
fFX)=(X*«W4+b)xO(X*V +c¢)

MX)=(XsW+b)aaX+V +c) i1

where X € BV*™ is the input of layer fy, that is either
word embeddings or the outputs of previous layers, W
RF*™*" h g R®, V € R¥*™*" ¢ € R™ are learned
parameters,  is the sigmoid function and & is the element-
wise product between matrices.

K 8: GLU

H B gk : Relu SIGHIC: (X« W +0), i E—A4 Sigmoid #{iEHIT:
O(X *V +¢), MR gate unit, it T GLU #ig,

HepHA WAV 2 ARBERE, BRI k. fithliELdoy o,
b #il ¢ R ESH.

ARG LIRS, B sigmoid BE BB B AR BT IE A 145
U, HEHT X W + b pEREERTTUENT —B. XEHHE LN
Gated Linear Units (GLU). X5 DU Z AR 17 S, DR Long-

Term memory.,

FAVAGE, sigmoid pR%UHHIX Iy [0,1], Br AAATT#E % H 5 B e
sigmoid ZJ&, #EI AL IER AL SR 1" X A& 0 MERAR“ R 1
BFR IR TE [0,1] 208, MFRIMEE RS T L, Bk
it P T EAT, RXBWHTORER, —BEER AT sigmod MR
TR TEAEFE R E T4 CNN 7 RUE kg

3 e |14 CNN JBAH: M4 Istm MR BRI, B0 3 WS E i S
o FH—4~F CNN %% —HESHH filter, HE 0-1, FIWTXAFFHIHIEE
AEWRLE BT, WIRLE % B 2
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https://blog.csdn.net/clover_my/article/details/90693817?depth_1-utm_source=distribute.pc_relevant.none-task&utm_source=distribute.pc_relevant.none-task
https://blog.csdn.net/liuchonge/article/details/70238350

REOPRARSF T 4" S, B I — T LSTM 5| N2 4,
SHR G T, REGEW, Istm 5INTZAMT: BT fhi]s #wi].
#ie b LSTM BARBGIER SRMEES, 117X M E R — A K
Sk, HHAMSHOE TH NI, il & B2mARREAZ D>, HFL
RS T HB ZBORIE— S BRI GE RS L, RN I S PR A
S, BE VIR ARG R T LSTM [/ 45 & sigmoid RSLHL,
BR /N T R P R

FHRMAHRGE, fE Gate CNN (]']4% CNN ) w1, Efgy CNN f X
FETERR, BEABA Gl IRk f Rk Rk E2eid sigmoid JR£%
ARy . AR B — M HE, A3 T — 2. Z2FES; FriiirR
BN, HAZOTET A ERIBTE A — A TTRIT R, ke HA % KRHIHE
REEF T 2L

5 RNN ZAEH%G NP AR, CNN A DL, Rk
W . I B ZEmiEk 7425, 5 RNN Mgt ettt
SHHCR D, SR T IHRAE BE M. B A —dR B B AR AN TR
LSTM HRHEAE M ER), HRAMESE (1] U ENESE T &%

DA BN A A LD, {ER R AR R A AN T TR

R T fiE—F CNN HAbsB A7 ARIEE S [3] Frik, CNN ARy
Fe it (spectral texture) —> Mel-cepstral 224 (MCEP) (# /R 8]1% 2 %0)

o CycleGAN-VC i —4E (1D) CNN VRS9 il . FEOR B B 5] 544 Y
[, A & R AL ST 1o 32X W] AR AR 1 WU R Y B I 1] 9 e
A U R B TR X LU R VE B R R o R T TEORSRA N G5 A4 1R ) IS A 280
TARAKTE IR 454, %4 s R RARE S BREEA LR ZA R,
da FimRe 55— MAFHERER T R CycleGAN-VC i —4~14#% CNN 3k
AR 7S AR AE B2 K S5 4 o

e CycleGAN-VC f# [ 2D CNN /A &R # R EBET 2D 4544 () 2D
HiEacH) . HEARR), WE 4b i, HERE AR BARSEY, ERE—
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https://blog.csdn.net/malefactor/article/details/51183989
https://www.cnblogs.com/mfryf/p/11383506.html

JZ A8 4232 )2 [ Full Connected | R i F ALK« XFEIARZYFR A1 FullGAN,

Zi bk, A CycleGAN #EATHEE#AR, T T T T2 PATN 4098 )
HIRR I, ABJEAN H AR 3835 N B B TR T 48 € . B REME] many-
to-many, (HYERINARRIMES S, F&EH T PATEERMRE, Jf Hs T
baseline 257 HIRR

2.1.1 CycleGan & CycleGAN 2

Generator
(2-1-2D CNN)

1D—2D  Upsample (2D)

ns_ K @3
wizs o1z 5%

S s

Discriminator |5 |z /o § 2
I =

(PatchGAN) £7813"8

Downsample (2D)

GLU

K 9: CycleGAN-VC2

CycleGAN-VC2, E & CycleGAN-VC S, A& =MEA:
B B AR (B RaR) . SOl R AR (2-1-2D CNN) ) FISCHE)
HHgs (Patch GAN),

Laodv2 (Gx5y, Gy x, D) = Eppy(2) [log Dy ()]
+Epnpy(2) [l0g (1 = Dy (Gyx (Gxy(2))))]

2.1.2 CycleGan & StarGAN

2.1.3 StarGAN & StarGAN 2
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2.2 Auto-Encoder HEZE
2.2.1 VAE-VC

2.2.2 Cycle-VAE

2.2.3 VAE-GAN

2.2.4 AutoVC-ZeroShot

2.3 VAE Z:fp
2.3.1 CDVAE
2.3.2 CDVAE+CLS+GAN

VAE——>CDVAE——>CDVAE+CLS (CLS #f gan i) +GAN

2.4 VCC2018 3 R ifFHELR

2.4.1 %F N10 fE5

Vocoder2iRiEH
Extracted Converted —
ﬁ acoustic features acoustic features jﬂ“ﬁﬂﬁ** AFEL:D)
Source __ STRAIGHT ,| Conversion 5 WaveNet Converted
speech model vocoder speech

Figure 1: The process of voice conversion using a WaveNet
vocoder.

10: N10 Jifze/A

PTE, XAZRICREER, NI10M] BARMCREY . (HR TR I
RENARR, 1 HSCEBA QP SCEAE AR A TR, iy DLR A e R
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AP X EIFAE TGO, 5B —BOd RS 45X 33

B e A SR I BOa AN MBS R I ZR— RS R
JG M source H{2£HL conten posterior feature, ¥ iXAMEFAEIE N PEiE F IR i
] LSTM-RNN &7 FO f1 STRAIGHT #4:-4FE, &5l wavenet
speaker-dependent 4t} EEIE F I IIZMT Bofy —L8 N TR AR & 48
HIPRTE, A4 FO SRPBURZRARIE. BB —S A & 75 B

Al IR TR —/ N . X TR, REUT W10 /RIIRAE . AAERFE
REFRIRYT (BER) SR T STRAIGHT XFMESNESHISE, 1ER LRt
J5T N17 NAT LLEFIF WORLD —kE, FISREREUA FNESIHIE .

2.4.2 KT NI7 fER—FAT5%5

TS TR LR N1TENL0 R, So5 T BRI P 4

N17 SPAFALIE S [5] FFRFRA7HA N1O AT b, W] 200

&R H wavenet 4514,

Source speech r Analysis-synthesis framework

> Fo -y
W transform o H
2

|
I
i f i » WORLD , WORLD
1 0 .
: l_»‘ analysis @ —y analysis a
]
]

WORLD — MLPG || ™~ ™ W
analysis _"‘“f’% DNNVC Rea = misa | '
| f synthesis

WORLD
synthesis -

;
wav: source speech waveform }mcep: source mel-cepstrum coef. } 1ay: Fy & wav-modified ap }
w1: meep modified waveform 1m: converted mcep | }a;: analysis-synthesis ap 1
wa: Fo & mcep-modified waveform imy": difference of source mcep and m, i 1fo: pitch | Converted speech
I I
| I
| |

I my: Fo & wav-modified mcep
| m3: analysis-synthesis mcep

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

| fo’: converted pitch
|

Figure 1. Basic NU parallel VC system based on DNN and WaveNet vocoder

B 11: N17 ‘AR 4
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Auxiliary mcep| ap | Fa Auxiliary F '-: - Ee;gg;dg_ql lm)ck_ _____ _;
featurer P4 feature I A
meeplap Fo = (: : mcep | ap| F : : | »+ Residual block |
N
\mcep | ap | Fy meeplap | Fy | | !71‘:1‘\ |
Time resolution adjustment /_/ | T |
4 \ . Skip
31 E3] 1;1 Ix1 : Ll —>§ connection | :
[Pl @
Residual Residual Residual Residual || \ ‘l
| Imput > 0 ™ tock > block 7> block ||| | 5 . | Auxiliary | |
L~-! | | feature, |
Skip connection > | |
Output 1x1 4 Relu € 1x1 ¢ Relu ¢ == | Lo Previonsresidualblock 1 !
N

Figure 2. Conditional WaveNet vocoder architecture

& 12: N17 P47 wavenet

FO banIap Spectral Conversion Flow

N L= [ CascDMDN ;

Src. WORLD Src. | est. sre. _ est. trg. GV ;
waveform analysis mcep - mcep _>T’_> mcep - post-filter

Analysis-Synthesis Fl

.......................................................................................

diff- - ORLD | ana-syn mod.
t| waveform ~ [amalysis| T~ band-ap, i bandap. 1
; i mod. 7 __[WORLD] __ diff-conv-FO _, [WORLD] |, {ana’synmod. | |
) - 1 [
: l_ mcep | synthesis| waveform analysis)| i mcep i
Linear — i’&n?'; T T
: t form FO —

Figure 2: Diagram of the spectral conversion flow (top) and the analysis-synthesis flow (bottom) to generate three different speech
parameters, i.e., “cv_mcep”, “diff”, and “diff_anasyn”, to be fed into the waveform-processing module.

13: N17 P47 HA%

KTPAT Lo AR . 7R R AR AT N A Z )G . T REHSF
HfE—mo SEli B — A LA R E M B . B LL

FiR, SeREIRRIEE RN, Al WORLD 734r4s,

M meep I fo HF

fiEe =54k b, fo #ATERMFRIRAIZ )5, TEZEMEBA GBS BREA H Lo
sy, K meep $HAEME DNN #4, JEEZ MLPG[7] (maximum
likelihood parameter generation) (B3 H&F MLPG Byt BH AL HF
—AGIHSCHR, HREXRE, WHRAHAEALE) , D& GV[6] (global
variance) $HUCHZ R, 5RIATEE K meep FHAEBEFT — AN MEZE"HI T 1%,
B2 my, ZJEH mat MURIRTE S B wav BEAT8—RE M, MLSA[S] &
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Ji: mel log spectrum approximation (MLSA) filter, 53] w; &, XE45
P RAU B BT mecp FAEREIE -

AN wi 1 fo —EFFEE T —4 WORLD 4p##% , $2HCH#IH meep
FHIE, DLR—A# ap (aperiodicity features) A, XA TTHE, FIZHT
Gt R MEREIRAY fo¢, —ilEi% %] WORLD & s b £ 4 KiES. HEXED
R E T8 R A A

RIG, B3] wy WY, FIALIE w HHERML, 4G AR fo,
%P WORLD 43t , 15 ms XA~ meep FFEFI a2 XA~ ap FFE,
BEYS fl —#EikE wavenet A HaeH . SR HERAFE .

PLERBAGR, 12183 T wavenet & as i ) BAASIT S 5. 1EiLE
kR, BIARAT R, A2 BMOX A 2 A SR RFE S I
FOBEE I, U, NGRS, W R Y . BhSe A
MR, EEIFEEL N7 PRl s, A7 —NREAERE, T
AEIX AR R TR IE AT L 5 — R PRIt E R =AE A
A B H R BT E FRAE 22 BEAR AN K, AEEFRAT IR 5 wavenet FNT ST 5050
HER, X BAE TR AR I TR =R a8, Bl T &M T
AR GRIEIEPATH SRR XA DL BRI T &, JEERJG 31T op Fl
OL WIPFI, R EARYE X A 22 (e R wavenet BURILRALS & A
R, BT EEE K& D27 =ME s, AR mARL
BOR, BIEW, —REF BN T PATHEE, A TIEFATRBIE. —
K, FRIEMAR H A SO i B B G E S, TERTERRE %A 2 1k
Ay, FEMAYELEH T wavenet H O 2AR), FrLl, XEBAH LT =4
s, A wavenet IR !

2.4.3 XF N17 /Ef e R

W [9] iR T X A—ANRFE: A TR IEPATIE S e i, 2298
TE AR IE AT Source Fil Target 22 [A], F-63—14 Reference speaker, [
NREZERT S M T i, ENGSE, BiEETEMmMEsras, —
RIESER, “RUWIENMEE . RPN NB S H e, Wik S 3
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—AE, REIE R FER —EXATE, R EIENSM S —#, XH7E
%5 Source speaker encoder;

ZJEH RA T BEf70HEe, ik T 3i—Bof R —HERNE, Xika
1Ei)l|1%5; Target speaker decoder,

TEFESG I, JRIRIESMIN . 1t WORLD #2HUH mecp FHEF f0 4%
fiE, #% mcep 3% N FT T PIZREF ISR, DOHORES 214455 ) mecpo 3X
HA—AT, AP GV R EIIES (& TSR, AaEXA
2, ATDRTE AN RESNRE B, (M S8R 2%, B ER IR, HYE
BEHOMEHE. HB—5R8%, ¥ 0 M—N%REEN 0, 5k ER
J ) mecp. {0’ iBH Y wav —EiE ST A MHESE & wavenet A A%
H, BB R

Source speech
_Linguist-ic _Linguist_ic WORLD analvsis
information information
mcep
S k Reference \ 4
(.)urce spe‘a 28 speaker Source speaker
information . . Jo
information encoder wav
I MLPG l
f T
R ,
Source speaker Target speaker elerence meep Fo
encoder decoder Static delta e
¢ * Target speaker |
decoder
Linguistic Linguistic MLPG 1
information information le 0
Converted mcep
Refi
se :;Ez:e Target speaker \ 4 l \ 4
P : information Analysis-synthesis framework
information .
WaveNet synthesis
Parallel corpus Parallel corpus Converted speech

Training stage Conversion stage

Figure 3. NU non-parallel VC system

B 14: N17 4BP47

HXATRE], B wavenet [TEF AR IR #R LA GEA I
R, AR HMBEE R 2 R N SRR A S R b I IR Ll . S8k 7

19



HORGE, WTEAR ARG .

FB—J7 M, B SIS, BRSOk R RCR AR, B
PRI AR BB . TEIERRE RIS OL T . A TR BT A5 HAH 22 70
JUo FrUASCARH T — Pl g, YE—42 B wavenet, 5—Zf%k
LRGSO  CCRBERBAMAM 4751 . WiE IR REX
BCE T PAMEITESR, oP 0L, 73 Fom Wi i h 2Rk 2 AR 2 R
R Iz NBAEFANT, XPFHREEE, BB e SRR e, HiRA
wavenet AR . AIRIR LSRR TT L. LA, RMERk wavenet
IR RO o

3 XF VCC2016

M I —R R EIEE ST VCC2016 154:, BBk RAE,
EidFE—To

20


https://blog.csdn.net/a790209714/article/details/77771866

voice conversion £33 EZHAMFTMIM, FHERISHIESHESR, MTERIMSR, HEEMOERNER, XA M RHYEBNEARSTHIIE
B, BMEETREVCHRSE, WTHINCR.

STEP1: Feature STEP2: Feature
extraction conversion
Feature Extraction toolkits description

LSF (Line Spectral

STRAIGHT GMM/JDGMM
Frequency)

STRAIGHT is an

MGC (mel-generalized MATLAB Lib design for

coeffi- STRAIGHT Ve. DNN
cient )
LFO(log f0) AHOCODER RNN(BLSTM)
Ahocoder osea/(with
MCP(mel-spectgram) AHOCODER parameterizes speech e s.eq (wi
. Attention)
waveforms into three
. . different streams
MVF (maximum voiced AHOCODER GRU
frequency)
DBN vaQ

Mixture of Factor
Analyzer

parameter generation
algorithm with global HTS
variance

HMM-based Speech
Synthesis System

Hep LFORBEEEMogkik, HEBMEERIRSY, BRRIETEA, TREINREESHZ—,
HEMSHONESNEMIE, EHamESENAT,

Kl 15: VCC2016

4 Zhig

FRDZEA UL URMES . IETESME . 1S XUsH T, 4 w4
REH B, — A TRAE R, DOHORAI N AEARZE, (HRUIE NGB K
AR HARIEIE N — 5, SR VCC2018 LR R T/ wavenet Jpik, HEAT
FE A .

TR — R, T B B RIEF A N17 IR
17525 oA A BEMIR A2 IR 2R s VBT B RS 3R, EEBESR T
11, BMEBMR, XOERERBHE B | AR A=
—F N17 fifEs: CPATERSY) s EFIEPATERSr . BARIANIHE S E A T
25 ABFEAR T P47 LI YRR 24 Bk, EPATER A IR RPN E S
PR . iR A KIEE ABAE, A BESLIIe TR, K S Jefkdih

21



FEBIEA R REEE HAR RN T o

JE A Ry . R wavenet, URIEFRAERNE , it ilE L

NI7 i i) Itk o RAREE 2 LB ARG AT TR le it , /48
i 1, HEACFAIR, SRS HBER 5 W E hhh.

LaTeX, &k &E1T!

References

[

Yann N. Dauphin, Angela Fan, Michael Auli, and David Grangier. Lan-

guage modeling with gated convolutional networks, 2016.

Takuhiro Kaneko and Hirokazu Kameoka. Parallel-data-free voice con-

version using cycle-consistent adversarial networks, 2017.

Takuhiro Kaneko, Hirokazu Kameoka, Nobukatsu Hojo, Yusuke Ijima,
Kaoru Hiramatsu, and Kunio Kashino. Generative adversarial network-
based postfilter for statistical parametric speech synthesis. In 2017 IEEFE
International Conference on Acoustics, Speech and Signal Processing
(ICASSP), pages 4910-4914. IEEE, 2017.

Li-Juan Liu, Zhen-Hua Ling, Yuan Jiang, Ming Zhou, and Li-Rong Dai.
Wavenet vocoder with limited training data for voice conversion. In
Interspeech, pages 1983—1987, 2018.

Patrick Lumban Tobing, Yi-Chiao Wu, Tomoki Hayashi, Kazuhiro
Kobayashi, and Tomoki Toda. Nu voice conversion system for the voice

conversion challenge 2018. In Odyssey, pages 219-226, 2018.

Tomoki Toda, Alan W Black, and Keiichi Tokuda. Voice conversion
based on maximum-likelihood estimation of spectral parameter trajec-

tory. IEEE Transactions on Audio, Speech, and Language Processing,
15(8):2222-2235, 2007.

Keiichi Tokuda, Takao Kobayashi, and Satoshi Imai. Speech parameter

generation from hmm using dynamic features. In 1995 International

22



Conference on Acoustics, Speech, and Signal Processing, volume 1, pages

660-663. IEEE, 1995.

Keiichi Tokuda, Takao Kobayashi, Takashi Masuko, and Satoshi Imai.
Mel-generalized cepstral analysis-a unified approach to speech spectral
estimation. In Third International Conference on Spoken Language Pro-

cessing, 1994.

Yi-Chiao Wu, Patrick Lumban Tobing, Tomoki Hayashi, Kazuhiro
Kobayashi, and Tomoki Toda. The nu non-parallel voice conversion sys-
tem for the voice conversion challenge 2018. In Odyssey, pages 211-218,
2018.

23



	语音转换续集
	语音信号处理总体架构
	语音转换导论

	几种技术路线
	Cycle-GAN
	CycleGan & CycleGAN 2
	CycleGan & StarGAN
	StarGAN & StarGAN 2

	Auto-Encoder框架
	VAE-VC
	Cycle-VAE
	VAE-GAN
	AutoVC-ZeroShot

	VAE变种
	CDVAE
	CDVAE+CLS+GAN

	VCC2018 效果最好框架
	关于 N10 作品
	关于 N17 作品——平行实验
	关于 N17 作品——非平行实验


	关于VCC2016
	结论

