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Abstract:  Voice conversion is an artificial intelligence technology that uses deep learning to convert the voice of a
source speaker into the voice of a target speaker. It is widely used not only in movie dubbing, personalized voice customiza-
tion, etc., but also used by malicious individuals in telecom fraud, identity forgery, political and social manipulation, etc.,
posing serious threats to personal privacy, social stability, and even national security. Compared with the detection of VC-
generated speeches, how to restore the source speech from VC-generated speeches, that is, VC-generated speeches restora-
tion, has more important research significance and practical value for tracking real speakers and preventing the illegal use of
VC technologies. However, there are still few related studies. In this paper, a restoration method for VC-generated speeches

is proposed based on adversarial learning and enhancement optimization. Specifically, the similarity of the VC-generated
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speech with the source and target speech is first analyzed, and a restoration framework is present based on preliminary resto-
ration-further optimization. Then, an adversarial restoration network is designed based on dynamic convolution and atten-
tion mechanisms, aiming to learn as much source speaker information as possible from VC-generated speech through adver-
sarial learning of generator, classifier, and discriminator. After that, an enhanced optimization network, consisting of timbre
extractor, content extractor, and sound encoder, is designed to generate optimized restored speech by deeply fusing timbre
information in the preliminary restored speech and the content information in the deep converted speech. Finally, the effec-
tiveness of the proposed method is validated on datasets of three high-performance speech conversion models: BNE-PPG-
VC, TriAAN-VC, and Free VC. Comparative experimental results show that the restored speech for the three VC models
improves the mean of cosine similarity with the source speech by 11.9, 8.7, and 7.1 percentage points respectively, and re-
duces the mean of equal-error-rate of speaker verification system by 4.30, 3.40, and 3.98 percentage points respectively,

which indicates that the proposed method can not only effectively recover the source speaker speech, but also is also applica-
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ble to unknown VC-generated speech.
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Model Layer Structure
DownSample_1 [1,32,(3,9), (1, 1),(1, 4)]
DownSample_2 [32,64,(4,8),(2,2),(1, 3)]
DownSample_3 [64, 128, (4, 8), (2, 2),(1, 3)]
DownSample_4 [128, 64, (3, 5),(1, 1), (1, 2)]
DownSample_5 [64,5,(9,5),(9,1),(4,2)]
Generator DYCNNs (5,5,3,1, 1)
UpSample_1 [5+S, 64, (9, 5),(9, 1), (0, 2)]
UpSample_2 [64+8, 128, (3,5), (1, 1), (1, 2)]
UpSample_3 [128+S, 64, (4, 8),(2,2),(1, 3)]
UpSample_4 [64+S, 32, (4, 8),(2,2),(1, 3)]
Deconv [32+S, 1,(3,9), (1, 1), (1, 4)]
DownSample_1 [1+S,32,(3,9), (1, 1),(1,4)]
DownSample_2 [32+S, 32, (3, 8),(1,2),(1, 3)]
Diseriminator DownSample_3 [32+8S, 32, (3, 8),(1,2),(1, 3)]
DownSample_4 [32+S, 32, (3, 6),(1, 2), (1, 2)]
SA-NET (32,32)
Conv [32+8, 1, (36, 5), (36, 1), (0, 2)]
DownSample_1 [1,8,(4,4),(2,2),(1, 1)]
DownSample_2 [8, 16, (4,4),(2,2),(1, 1)]
Classifier DownSample_3 [16,32,(2,4),(2,2),(0, 1)]
DownSample_4 [32,16,(1,4),1,2),(0, 1)]
Conv [16,S,(1,4),(1,2),(0,1)]
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I A TR S . DR AR SC B S 3 T VCTK £ 4
PR e 1 B4R CS-VCTK , % 1105836 A #1715
B X REANBOE A, 53 51K H Free-VC  TriAAN-
VC.BNE-PPG-VC = Fh 51k A= i 400 45 e e il &, Forp
300 £ AE A UIZE, 100 457 A, 2124 132 000 4%, 4
F2HIR.

R2 CS-VCTKEUIEE

Free-VC | TriAAN-VC | BNE-PPG-VC it
HII[E %S 300 300 300 99 000
A 100 100 100 33000

X FRIESH, A TR i B b SR IO .2 |
XTEL IS (log FO) AR JE HH 4 B 43 (Aps) , WiF5 4 5 ms.
BE 5, BRI A 4 P 3R BT 36 /1> Mel {8131 2 %
(Mel Frequency Cepstral Coefficents, MFCC).

a1 FH Adam PLAL &R RN GR R 28, 0 T2 il e 451
a2y, Hord o] RAEBCE N 0,000 1, fE YN ZRid 2 v
FRATTARE U 2P JOov 2 2] REAT IR, H A S A I 25
PS5 R By 2 20 3 LR SE N B8, SR I A G 10
IR /N F 2] AR DL A B e A R A AR E A



o6
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ZALHE T . 22 ) BAE I G B b e [ 2 E R B A T
PR HAR AU < I 2 A B0 A s A e Dk ke
A1 x 10°282) I HYETIZh P BUe 7 ) R e D
(1 x 10% 20 Y BE BT I, AR 27 2] R AT — & 1Y
B BB E Ry 3,4 o A OEBEE N 2. TREE 4%
W B IR JFAT 55 40 0 BB PR A o S5 v (M2M) | 5 M
0 LA (M2F) | Lo PG 0y 2o P (F2F) Ao PEe 4y
B (F2M) PUFFE I .

R T VPR IR R T, SR A % AR L (CS) i
4 1R % (Equal Error Rate, EER) #E47 & W EA% , R FH
-2 F M W4 (Mean Opinion Score, MOS) #4732 W
PEAG . b s A USRS AR an = (1) iR s EER J2
R IR (False Acceptance Rate, FAR) 5 #5 1% 4 4
K (False Rejection Rate, FRR)AHEF ) i, 58 a3
FRVEREE (Receiver Operating Characteristic curve, ROC)
itk b, 8 35 T ECAPA-TDNN 2 BRI 26 (4 18 376 A
Wil R GEHEAT EER THAL s MOS 78 1~5 2 fi, 1~5 43 4%
O N T 2
4.2 HELICIE

H T YRS B A PEBE , 7E R 5 CS-VCTK b
BB B AT L0, AL B A G B DYCNNs
Shuffle Attention 12 & JJ L (SA-NET) FIE s A0 Ak k0 2
(enhancement Optimization Networks,OptN). %% 3~%. 5
JR B AR H Encoder-Decoder 523, 43245 78 AL A
m F DYCNNs B8, SR 5 70 2800 a5 vh g | A= 0L
il SA-NET, 55 J5 8 £ P AL B B 5 | A 75 B 88 S 19 52 %
B340 i DX 45 5

H SE A5 R AT LIAS DL 458

(1) #£ Free-VC, TriAAN-VC , BEN-PPG-VC = filt
Ptk L5 R, S S G BB Shuffle Attention VE
B B A A A G B A T T M RE 3 A R THE
H . SIS SN B, M T Encoder+Decoder
B, 78 = Mg Us B b 5 4 1 3 34 T X AR oL
(MCS) 2l T 4.9 3.6 fl 2.9 4~ H 43 4, £ EER |43
BIFEAL T 1.30.1.26 A1 1.20 N H 40 2 FESI A SIS B
B | 76 % 5125 h A Shuffle Attention 1 3 77 MLl
i M3 T Encoder+Decoder SR, 78 = Fpfidla 4 1 F%
o 1 I JEOF- R BB (MCS) 43 42 &5 1 6.7 . 4.9 I
4.0 ML AEEER B3 SIREAR T 1.78 . 1.62 F11.96 1
B3 AEIERE B 5 ASESRILIEINES , il LI AHAR
F Encoder+Decoder #5537 = Fp 5 45 515510
JEAP- S RHARLEE (MCS) 3 il # i 1 11.9. 8.7 M 7.1 43
ML TEEER 4 BIRRAR T 4.30.3.40 F13.98 4~ F 43 4.

(2) BB A TR 51 A58 J5 05 & A9 A 0L B2
DL N EER VERRHRA i 2 5 , (B AE A [ (19 18 & e 4 45 A4l
e AR ZES . Hi, T Free-VC B 4 (14 5%

R3 Free-VCHBETHMEIRER AT %
Rk FeAl cs EER
M2M | 67.8
F2M | 60.0
Encoder+Decoder F2F 672 | 24.62
M2F | 63.8
SEHE | 64.7
M2M | 71.3
F2M | 67.4
Encoder+Decoder+DYCNNs F2F 70.2 23.32
M2F | 69.7
FHIME | 69.6
M2M | 725
F2M | 702
Encoder+DYCNNs+Decoder+SA F2F | 718 | 2284
M2F | 714
FHE | 714
M2M | 77.1
F2M | 73.5
Encoder+DYCNNs+Decoder+SA+OptN | F2F | 79.4 | 20.32
M2F | 76.7
FHIE | 76.6
F4 TrHAAN-VCHIBETHRMIKLER T %
T 2 cs EER
M2M | 69.1
F2M | 61.8
Encoder+Decoder F2F 67.6 | 2474
M2F | 62.4
FIE | 65.2
M2M | 70.4
F2M | 672
Encoder+Decoder+DYCNNs F2F 69.6 | 23.48
M2F | 68.3
SEHIME | 68.8
M2M | 712
F2M | 69.3
Encoder+DYCNNs+Decoder+SA F2F 708 | 23.12
M2F | 69.2
SFYIME | 70.1
M2M | 77.3
F2M | 70.6
Encoder+DYCNNs+Decoder+SA+OptN | F2F 746 | 21.34
M2F | 732
FHE | 73.9

PRV AN B2, DA A 3l 254 BUBLBR i 3 56
TR PR A RRAE A9 27 > BE T, IR, 7E Free-VC
Bi e AR R T 4.9 | 2 AL EER BRAR T
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*5 BNE-PPG-VCHBETHMEKER  Hi:%
i He JH cs EER
M2M | 70.6
F2M | 65.1
Encoder+Decoder F2F 665 | 2542
M2F | 61.1
FHIE | 658
M2M | 712
F2M | 682
Encoder+Decoder+DYCNNs F2F 682 | 24.22
M2F | 67.5
FHIE | 687
M2M | 71.8
F2M | 69.1
Encoder+DYCNNs+Decoder+SA F2F 69.4 | 23.46
M2F | 69.2
FHIE | 69.8
M2M | 73.6
F2M | 729
Encoder+DYCNNs+Decoder+SA+OptN | F2F 741 | 21.44
M2F | 712
SR | 72.9

1.3/4NA 40 5, i T TriAAN-VC 1 BNE-PPG-VC Fi Fi i
B B R IR TS A ME B IR AR 2 | B B
FERE B e IR 6 A A B8 B2 2T 58 1A B, AR 2
W T 3.6 4 E 43 S5 2.9 4 F 43 5., EER 43 51 A%
T 1260 40 AT 120 F 43 a5

(3)7E % 51 %% F fin A Shuffle Attention VE 7 1 L]
B — B4R TH T Re-VCGS MEfE . S g8 19 H 1y 2218
T XFHTaE 2T P A R A SR AR U 5
Z ) 22 5, AR v A A 0 A B SR . (HE
B B () B DX, T SO B v P AR B TR U
WG BT 25 . 5T Free-VC, Ho & A7 A TR AT
MNE BB Z 0l LU 584 H2 > SR UL A RE , AL
PR T 6.7 E 20 5L EER FEAR T 1.78 4N 43 5, i %k
T TriAAN-VC Fl BNE-PPG-VC AR 2> S 2 T 4.94
B SR 4.0 4N EH 4 AL EER 2RI FR AR T 1.62 4 43 14
196 H 7R

(4) B 5m Ak W 25 (T — 2L T Re-VCGS
IR FRIAE T . X th F O e b i 2 e SR LR
AL LI 25 30 J i 1 5 b ATk — 25 4R, X o) 4
W R BRI R DI 4 v 3 S 11
T R, Ok B A R R S AR A H L X
Free-VC , i 50005 3 10 AL EE M 53.5%,
AR AL M 28 5 3 T3 76.6% , EER F&AK T 4.30 1T
A3 I AR AR IS, T AAN-VC FIl BNE-PPG-VC
bl SR BIAHAL R N 52.9% . 52.5% 1 T1 5

73.9%.72.9% , EER 535 B4 T 3.40 4~ 43 £ F1 3.98 1
[
4.3 FMREITMH

FEIE W 4008 5 AT 55 J7 T, MOS BE A% 47 R 1 18
JE S 1 i 6 O B R B N A AR B 1T DX 3 T i
A AR R TS A AR B0 HEA T S RN

TE AR EEPEAS v PEAR B S0 20k B TR UATE A
JE R SRR AR, I B REAR 2 538 5 P AR AS [A)38 J r E
BAREAR BN IR A 7E— AR5 BTN . SRR
I AR I 28 6] D G A A AR i R AR 22 ] ) P A O
T, T 2 Wb BE A 38 TR R & 1Y H 2R 7% (Naturalness ).

TEFLEE (Similarity ) (A PFAL o 38 B TS S FEAR 2
B S IR U 0 IS S FEARHEA T HL B, X B LA
T R T I R R G AR RO T R T . RIRE
X T4 F A J5%F (40 F2F . M2M  M2F . F2M) , #523 M %k
PR Th e L 104 m) FHEA T IPA

SIS T 20 £ 0L E (10 5,10 %, 4R % 20~
27 %), B AV A5 5 A FHAH G 45U 1 2 AR T B (A
R UL 2R D7), A VAL 243 A I i A a, O
P o s 3 B EIEA I . AL ok S S AT S
FATATT BRI 45 R AR AT, AR ) 25 vh e

FERGUIBN B, o T 0EAG 3 B8 MOS 43 br i, 1T
Al 5 B e T HR S AR )23 A0 (L B o IR R AR )
ZREAR S BRI AMIOC . 76 I IPAL B B, A4
FEAR DA BE ML 36 0, VEAR & 75 76 30 ST 7 18] oo 35 o
4R B AL TE A KR BLRE 43 90 A 79T 43, B 00743 [ B
/D10 s LUREGIE 578500

AT T 22 1 s T) oA (B ALZEA T3, AR AR T
fEREE I —SChE A AR . RS AT LA R AR
BEAFREAR Z IR, e A, AT RERT S S0l T T X T A
ARHPESY . XA R IGVEA BT IPAl 2 S AR s A ]
XA S i T, IR RN 6 IR .

*6 EMITMER

StarGAN J5 Re-VCGS ik
Naturalness Similarity Naturalness Similarity
F2M 2.78+0.04 2.88+0.06 3.22+0.05 3.42+0.05
F2F 3.24+0.08 3.26+0.07 3.42+0.06 3.68+0.09
M2M 3.16+0.09 3.20+0.09 3.66+0.07 3.84+0.09
M2F 2.56+0.07 2.62+0.08 3.34+0.06 3.62+0.08
Average 2.94+0.07 2.99+0.07 3.41+0.06 3.64+0.08

TR 6 TR TT LUE AR SO iR AE R a1 H
SR AR DTS N R AR 7 TR AT B PR RE . 7E F2F
M2M \F2M \M2F POFfiA R A8 rh AR SO e 2 80 5
N FFAR ST, 2 B A TR 51 A0 S ) =2 ] %) 3 AR
B I IE L . (R A R 2 6] a8 IR A
SR FE RNAR AL BE #0000 T S5k 591, T 6 R S O vk v (i FH 1
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Si IR it B TR 2] ARG SR LA 1 TR e i 5 18 I U 1823

TR B0 AR EE TR A 2t AR 4 AN J2 DA FE 4 B 400 1 1 )
B35 e . 6 R, MOS PR/ Frif 22 3 A8 0.1, 3%
2 R VEAL 2 1 i R o A BT OGN B, X T
SRR AR — 2. PPN ET AT AR AL SR I, B DT 53 4k
BEFURBIREA  Jai/ T UL 25 57
4.4 EMNREIFM

& 4 F1E S 25 T AE Free-VC ., TiAAN-VC . BNE-
PPG-VC AT Ay 4%

80

75

70

=
& S
© o 67.8% \\ /,M’M\\\
—~—
~ - e
~ N - 7
60 v
60.0%
ss L L L L
M2M F2M F2F M2F
He i Iy
(a) Free-VC
@ sucaN e

CS/%
’
3\
) 4

M2M F2M F2F M2F
He

(b) TriAAN-VC

CS/%

M2M F2M F2F M2F
Lis/ EStl

(c) BNE-PPG-VC

P4 =FiEE FA s T 5UE T # CS TR AR

i1 & 4 W], 7E Free-VC i B #4421 BG4 [,
AT RAE M2M  F2M  F2F  M2F B 56450 1535 3 SRR {0
FE(CS) Er B4R 7 9.3.13.5 122 R 12,9 23 1 .
TE TriAAN-VC A5 78T by g 04 B s 4 b, AR SCOr vk A
M2M \F2M . F2F \M2F [ % 3 if 5 b R AR U (CS) b4

MR T 8.2.8.8.7.0 F1 10.8 1> H 43 & . 7 BNE-PPG-
VC AR R g 8 s 4R I, AR SO A 7E M2M L F2M
F2F  M2F {55 4515 35 38 B AU (CS) By Bl & T
3.0.7.8.7.6 F110.14 23 A5

MCS/%

65 | @ mm - e - -
P o2
60
55 L ) ‘
Free-VC TriAAN-VC BNE-PPG-VC
AT
(a) MCS
[ @ suGAN ik
P
25 - 25.42%
-
O = ——— —
e
24
=
PR
&
2
2
213 24w
21
03
20 L . ‘
Free-VC THAAN-VC BNE-PPG-VC
BT
(b) EER

5 =RhEE A N IG5 1 MCS $845 Rl EER 78 557

i & 5 AT 50, 7E Free-VC A B R A 2 (1 B s 45 |,
ARSI BAEMCS EHEE T 119N E 40 45, 16 EER &
T 43143 5. 78 TriAAN-VC A58 T 44 28 () Bica 4
b AR RAEMCS L4 T 8.7 N H AL EEER L
WAL T 3.4 F 43 5 . 76 BNE-PPG-VC 5  T ky 2 4k
PEdE b, AR SO IRAEMCS FHRE T 70N A S L AE
EER FR#EE T 3.98 /1N 40 5.

2g BTk A SO B 36T 3h 5 5 BRI Shuffle At-
tention 73 75 77 A TE 5 B T 08 I A 1R AE AL B FL B Y
VTG N8 AT 55 B BT — 3, h Fals G
LB 5% B 0TS A5 BERE Ay 24 ), BT 5| SA-NET
TE R ML AT DL = A s AR s S, %
I 245 B Bt 3 o ELA B (4 5 R TR T

h T i R T, BEALE R — AR R
A3 50 R =l B R A ) R B B 0, R
StarGAN-VC Fll Re-VCGS #4708 Ji . WG IR IE - Fh il
% \StarGAN-VC if JFiB ¥ \Re-VCGS i JFIE 5 UM /R 1%
], LA R IR R 430 5 e i StarGAN-VC i B
Fl Re-VCGS J7 1534 I i & I AR AL BE (CS) i#E AT X L 43
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Br G5 R ANER 7~R 9 P .

H1 2 7~ 9 UMK R n] LI Y, IR R A U A
HLIU P 7 5% 40 5 v e o W, R BN N AR Y 0
A, X 5 H AR 1 1 2 22 00 4R 6 22 AL 1
BEAXT G . i HL, AR e, SR 06 S A5 A T B
IR e R, 3 AT B PR D E AR R RRAE TR
BAE— B AR . R R B TR R

7 AE 6 A R A BT R RS T Y S R S AR AR
A3, T 3K SE A U 15 ol A 2 L. Re-VCGS I i
T A R 1 1 5 U o AR SR AL AL AN [ B 4
TR S R A A I 22 . 1 A SR SR AN [
A4 D R T i R PR A 45 1 B R TR 1Y) AR 45 A IR
2, W Tk S i 25, 5 B 508 Bk TR DTS A
R SR, KRR 45 R 2 TR 25 .

RT Free-VCHIBE TH/RIEEILE

B sSil| F2F F2M

M2F M2M

Ik

AR

CS/%

StarGAN-VC
05

CS/%

Re-VCGS A J5t

CS/% 79.4 73.5

76.7 77.1

FLRAAE, 76 Free-VC AR R Ry E A R4 |, A SC
J7 BETE F2F (F2M . M2F . M2M H) 5 e 35 35 30 J5 AR oL 3
(CS) 5351k 79.4% . 73.5% . 76.7% . 77.1%. {E TriAAN-
VC AR AR A 8 0 Bl 48 b, AR SO R AE F2F (F2M
M2F , M2M 19 %% $e i 3% 8 J5 AH AL BE (CS) b 43 5l 4
74.6%.70.6% .73.2% .77.3%. 1t BNE-PPG-VC 5 {4
BRSSO R AE F2F (F2M  M2F  \M2M (1) %%
e 15 A L E (CS) B4 5k 74.1% . 72.9%
71.2% .73.6%.

25 I, Re-VCGS i J i3 & AHALLBE (CS) ¥ 0T L3k 2]
70% LA I, ¥ Free-VC #5 8 (1) 52 586 2% F 8 K L F
TriAAN-VC Fl BNE-PPG-VC, % #1510 JF A U 19 25

G MR IG K AT AL 25 R — 3. IAh, Re-VCGS Jr ikt
M 1 TR ) 22 ) A 38 S AR B AR L BE 5 4E T 57
PRGN, AT BE S Xk 7 vk 0 2P AR J A I L 78 4 A
UL ) T ) 5 e 4
4.5 iz

Y 21 4 J& T Free-VC, TriAAN-VC 1 BNE-PPG-
VC =Fh 47645, Hop Free-VC 25T VITS HESE , K H]
F W8S 2 ) RSB S92 I 28 R AIE , A0 31 B 2 [ fi
FRAIUCE UEEAE  THAAN-VC & 5 T 40 5 28 - il 28 2%
P, 456 = F [ O N — e, IR R e A
T 3 BNE-PPG-VC 45 & I 20 45 11 $12 B 5 e 571 3] e 91) A
i IR A2 §5 434 (Mixture of Logistic , MoL) {3 & 7J



%6 IR IR B TR 2 R SR A AL A TR B L B 18 S 1k 1825
R8 THAAN-VCHiRE TH/RIERE T L
S| F2F F2M M2F M2M
ik &
E
el
CS/%
StarGAN-VC
CS/%

Re-VCGS ik 5

CS/%

&R9 BNE-PPG-VCEIEE THERILE T

F2F

F2M

M2M

Ui

et

CS/%

StarGAN-

66.5

Re-VCGS i 5

CS/%

74.1
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b PR P BN 5 (AT ERAE . T RE T RO A Y 3
407 05 2R P i XA i R AR R L, (i A 1)
5 HAR O A HAT S B AR AR E A TS
PRI N BA AR AR, 4 6 FIE 7 B .

100

= Cs2
[==Te}
81.9%

87.6%
82.8% 85.3%

80

60

2,49
48.6% 24 49.7%

CS/%

40 [

20

M2M F2M F2F M2F

Lid SNt
K6 Dddm-VCZALMERNREE T GRS,

100
. Cs2
87.7% =3 cs1
, 85.5%
83.2% 82.3%

52.2%
48.4% 49.1%

CS/%

M2M F2M F2F M2F

[ e
7 Diff-HierVC Z LM E R4 T 5 AL 25

BT, A 3% I Dddm-VC 2 Diff-HierVC™ 3
Tl T 04 1 e A R Ay S ) R S R A i Ak
A . By e 3T VOTK B i A2 45 IR 4.1 795 19 J vk b
W32 504 4 Dddm-VCTK F1 Diff-VCTK , 32 1k Pk 52 56 2%
RN 10 Fn . TS LU 458

R0 ZUMTHER FLAL: %

G Type CS EER
M2M 72.1
F2M 71.3

Dddm-VCTK F2F 73.2 22.12
M2F 70.8
FHME 71.8
M2M 71.2
F2M 70.4

Diff-VCTK F2F 74.3 22.27
M2F 70.6
FME 71.6

(1) A ST i Re-VCGS J7 16 % Ho At 3 35 % 4t L
H—E Mz LEe )1, £ & 1Y Dddm-VCTK F1 Diff-

VCTK B4 T MR 45 S ] LIk 3 70% PL B i+ A
eI .

(2) [R]= 53] PR 4 30 JER 80 S A 8¢ F S A i) ] 19 38 i
RO 4T, v] B S K K Re-VCGS J7 1 i i il 25 4
FRCTE I AR HOR FHZ R AR 4, AN R DL 7R A A
UL ) [ %) 55 o 40

FEXZ AL SL 80, AT T 20 AS 5T &
SR | S 45 22 11 BT . i 32 11 e mr L
F A S0y B 7E DAddm-VCTK #1 Diff-VCTK Wl 4 |
0 HE P R JEE 5 10 AR E AR 5 TR L TE A AR L
P . 76 F2F \M2M \F2M . M2F 3% PURhZ Ak Pk J5 5 26 v
ARSI IETEZHGR )R 5 T RIS, 28 0 HAe W)
SRS [R) 1 90 22 ) A 3 DA A e e () vz AR

F11 ZUEERFNER

HAmsE Type Naturalness Similarity

F2M 3.12+0.06 3.38+0.09

F2F 3.38+0.05 3.58+0.05

Dddm-VCTK M2M 3.32+0.06 3.54+0.08
M2F 3.08+0.07 3.32+0.09

Average 3.22+0.06 3.45+0.08

F2M 3.02+0.08 3.26+0.09

F2F 3.28+0.04 3.38+0.05

Diff-VCTK M2M 3.26+0.07 3.42+0.08

M2F 2.94+0.09 3.24+0.09

Average 3.12+0.07 3.32+0.07

5 4R

B o T B 5 0 5 8 D ) A, AR SR M T —
TN 2T RG5O Ak 04 TR B 5 3 R i, R
FHXHL 27 2 A B0 2 10 JEUTE 5, R 48 a4 1 190 4% 42
TR JEE B, 5 TR BT AR RS . e
BT R AR SC TR Y Re-V OGS 7 12 T LA S2 B B s
T AR SR, o 368 B BTG A, B R 4 AR
At P B A SE A

W EAR R B E TR 2 T BRI R B
Pkl RSB H Z R &, Re-VCGS LB XF AR e 1k
i Free-VC . TriAAN-VC . BNE-PPG-VC = Ffi /5 5 55 #. 4
BT T 250, SE T IR e i E R SR T e . R
o T AN 25 556 1 S AR = MR B T T i

BB Rre e T b K F Hk AT LA A A X A

% 30k
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