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Abstract  In speech synthesis, the use of a small amount of user-recorded data for speaker adaptation
has always been faced with a problem: how to synthesize highly similar speeches without excessively
reducing the naturalness of the synthesized speeches. The existing utterance-level and frame-level
speaker embedding methods face the problem of low similarity when synthesizing speeches of
testing speaker, and the use of a small amount of user recorded data to fine-tune the pre-trained
speech synthesis model can improve the similarity of synthesized audio, but it is often accompanied
by a decrease in naturalness. To solve this problem, we propose a novel adaptation method for
speech synthesis based on phoneme-level speaker embedding. In the training stage, the phoneme-

level speaker embedding is extracted from the real feature fragments to control the training of the
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speech synthesis model. In the adaptation stage, we quickly adapt the speaker embedding predictor

network, replacing the real audio in the inference stage to obtain phoneme-level speaker embedding.

We use a small amount of real user-recorded data to conduct experiments, and compare the

performance of common speaker embedding methods in different grains. Experiments show that

compared with various speaker embedding methods, our method maintains no significant decrease

in naturalness without updating the speech synthesis model, and achieves the best similarity; in

the case of updating the speech synthesis model, our method achieves the best naturalness and

similarity at the same time. The analysis found that the phoneme-level speaker embedding method

provides a better initial point of model adaptation without increasing the adaptive training time,

and effectively improves the quality of the synthesized speeches of the adaptive model.
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B 19 SCA AT E B B R EL TS SO BT 9 75

3.5 ilgfnidiRE
AR G i B3 H £ AL F5 15 A B 7R

P8 7 2 R AL R R 25 L SRS Y 118 TN 2R 22
Lo VI AR A 1 T 1R 22 Lo+
Ly =[0—0].+]0-0,,

|2

L= Lrecon T air X Lar T Aems X Lot »

R X DA 2 X IO 488 2R AEL O AL T 2

BT Y G5 LA 1 3 Cad L (b) 7R, E
IR Beits S8 A SCA S B KR AE . 2 7% 9 14 45 1%
0 3 S I R I R O A T T AR 0 G A
o P B L 4 2 B2 i 0 N T L O e A B A
X R Y F bR 7 2R R AL I HL S R A i AT
O 245 0 IR TN 1 2% 1) I 2. A B S I I 2R B B

Lo =ld—dl.. S . S0 A U0 I 4 6 7 B
Lo =logp(Ot, M), R HAth 58 47
2% | RN
i WA R —
BHEAHE T
TR e B
—V L/ IN : IERSHN R
T Al AR P 100N AR
A w | mER K i
A i i i 1 B4 B
Cao> UV 25 B 44 7 2
o
VeI AN BEE A B
T BRE% B S b
A Gifiy 28 —»ﬁﬁﬁ e BB

(b)) BERIP B B 45 44 75 T

P O A SR B 5 R O Y LTS R AR T

S 38 B 535 PR I A B B ) s TR T (Ul R R AE R

I BT B R AG Lo TN L T2 G A5 007 3 52 I T L 52 2 25 1 A 18 B0 28 4000 B9 100 30 ik
A U TR 2% 2 50 A8 TN I B B 2 Tl 3 B 3 A 30 B9 D507 A A TR0 9 2% R0 e 00 1) 2% R AT 45 0

T B » L 2 A SCAS 2 45 5 45 ) 45 A
VLT AR A TN 45 P J00 i 4 B8 A7 I 3
ERSEBuN AL S TRIIEC X NER AN ACIUNID VR S L X1

TR ) R AN B 1 LA B L S L 1 3 R X
o U R B LN L 1 B,

Bkl AT HERIONN U NRATE TS
J 8 Y T

B ZUIENINGEIEED, =(A, 0, D, . D.. A
TN B AR TR BB ED NI A SO £
Witk BN H AR S AR A RS S A
1. ToiAb BB B .
L1 NEHIE S A RIS =R 1E O, 15 21U 2 500
EHT= (0,0 [&EMEIET =0 ).
L2, A8 £ 7043+ HMM (1 ASR
B O 575 B R R K D IR O BE4T 14

805 FHIFIE B S.
2. M B .

2.1, AR S RARE A B S fIt K DL LI
YR8 RGO UL TE N A B8 0 o B iR A
AR

2.2, HRHESZMEREMTERBES MK DL
o | 2 i B R N R NG 1 N
o 245 .

3. Al B B EGE N BT H L B IR R
Y0 35 Ak A T ) 45

4. MR B B S AR SMIAR SCAS £ S R A AR O,
T2 1 TR 25 00 7 1 A8 3 35 M ik A

>

SLIGIZE
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RIS IR A1 LA R o J B R0 6B 1) D1 7 3.
4.1 LIGEIE

TEA S g b, AU A T 24 2 5 F0 52 i &
PEUETE A SOE AR R8s B A it 61 4
ANEF S oA 1AL AN N FE DN B B, FRATT W AR
120 AL QL0 57 55 PR L 10 A7 L M) sk il Y LA
& 40 445 (A3 3~4 min) , 3% 2L 54 F B IE 1Y
IR 55040 7E 5 0T RAR T 0 v 0 R A I 1 22
R P S B A A B R L MR AR LB T
-4 ]

g 1 2 U RN R Al A R s e TR
DX FRATTXT B s v i R KT TSIt it
BT UL AR B B S E AR E2E IR L
AR EIE R R 4 . R E 4 thill gh gk
TR AR B BE A R LA A B A I A 1 ) B

CE PR B 524 A R AR L 4 )il 2R

AR NI 4R 1 75 B A5 I 2 4R T U TR N B B Y
EAEHAE 6 Wiz i i i3 AR Y P BRI E o A e E
3L IR L IR A U TS TR SR T
B 0 A 150 T 1 K ] e R T R R B

AR < BRI o NI & B i

19+

el 71
&
Léls
K13
=

=
ARE
g |

74

5

2 1 10 12

6 8
BRI
B4 YIZRge MMt AR Y B R gE v i ] A

W B b 75 25 R A7 Pl Al BRERAE , A 45 f
rnnoisel "™ Jy 0 AT R AT R M X B AL 25 P S il
P B S SCAR AT SCAR IH — A A0 5 R 3% . fE B K
PRI E L FRATXE kaldi™*™ T H iy aishell ™ 4% i
F1 7B B iiE 5 RO 3 RS MBS A E
R N G 2 1 A ) 5 28 4 A 22 ) e S )RR 0
Tl s, ] 58 ) 0 A B A ) TR — A R IR 3] £
15 kaldi (1 5 il 4 55 A 25 18 SCAS Hh 3l A8 A 1 452 105
PR kaldi Aty HMM BRI ZRALfE A T Eik
WIERECHE AL 8 MBI . 2R kaldi A0 76 55 1)
XF 5 B B beam K/NE AT 20 1Y ¥ A9 BCHE 25 9k
F 50 [ P20 6 1 SCAR A R 22 0 BdE .

4.2 LPCNet 758

LPCNet!* 75 ith & (1 75 22 FEAE A 45 W0 20 4 .
18 4t bark RUEE 1 ]38 28 K0 2 4 3805 2 % () 1)
A CYES O . H B FRAE 42 S E0R s 46 18 SCIR +7
— 3L B 16k SRAFEFR 20 ms (9 % 11K /N 10 ms (4 il
i # .8 bits FEALFI «=0. 85 Wb T R %L,

LPCNet 75 it £ i 11 25 5 4 B o 21 95 15 & 6
R B Y1 Gl Hhs o i 7R I 25 2 U035 A B LPCNet
RUEE, SR A RAE R M 25 vh 5] A KL T & 3 3R 09 3015
NHEA BT X TN RS BETE N B i — 1>
O NINIRATINE R WA AT NG NG i = ) S
AT ep (0 A80EE JF AN 3 R 5 e B 445 0 Y E AR
JEE FURERURE o DR 0 A DU 3 B B O W AT X 75 A £ E AT
IR N AT NI & B ATl
4.3 lGHT

Sk TV A R R R RO AR T
IR S8 R s 1 3T & AP B 3. bateh K/NR
32, W67 2 F Ry 1e-3, ffi i noam %7 >J 38 5 Il 5K
W, Adam PR RIZ RN B =0.9,8,=0.999,¢=
le-6. Fi R R ZE N ESERE N Aiw =1 Aow =
0.01. 2y 1 JnPe il kit B2 S PR sz e rp ] 1 4 5k
2080ti L -RIHATIFATUNGR. WIZRBT IRy 2 RAL B
K2y 200 4~ epoch, 100k #2245 52 S84

16 B 3& W B B BEAIC bateh R/NE] 8, [A] 1) [
23] FHy Le-4, Y 45 100 4 epoch, Z13t 500 4. A
T W I 5 B TB) 89 6 A8 5 3C 5. 3 1 R Al g,

W 2 B SR W H R 25 1 . Hedb Conv 1d-
ab Fon—YEE UM 2 W2 KN K a8 8 B
b b; BN 78 Batch Normalize; BLSTM 3 7R XU [1]
LSTM;FC R/R — 2 2 EHEMNZ ; 2GMM RRiR G
TR E Ry 2 IR A e T R 4

®1 HEABSEMET

Embedding 512

Conv 1d-5-512-BN-Rel.U X 3

1 layer BLSTM, 256 cells each directions
FC-256-RelLU-Dropout(0. 5) X2

FC-512

_STMs
AT LSTMs 2 layer LSTM,512 cells. decode steps 3

Postnet Convld-5-512-BN-RelLU X 5
ste Conv1d-5-20, residual connection

FC-64
1 layer GRU, 64 cells

i fith 25

Prenet

2% Yt d

I K ) 1 layer BLSTM, 16 cells each directions

W % FC-1
e Embedding 256, SpeakerEmbedding 64
BLIR A A c,::wi dlsng; 5 s—BN—%e;;rr>r?poit<g.li> X3
T o] 2%

FC-2GMM




54 RAEATE  /DEE T B9E RPN UL A AR5 5 B A 18 N 5 1011

4.4 BEFMH
4.4.1 BERLRE

ARATHEBE T 3 AN [RDALEE A 7] 52 B ) 13 Ak
PR 7 1 AT X G S 3y, 7 2 AR B R e £ b AR A
T 0 i 3 o 1 G OB BUAE R SR B K B Y
LT RELBHAESHRNTY.

(1) OracleVocode. 7 8% & BB IR SR1E.

(2) Xvec ™. A F GBI BETE N A L i 3% T
TR Z5 (4 38 35 9 28 2 BT x-vector B2 BUBLTE Ak
A AEYIZRI  fdE FT6 R 4] 719 x-vector s 721K Y
il FHUE IS N SF 2189 x-vector UM

(3) UUEmb"™, A 53 i BE il A A {8 11
WA VIR S 25 g i 25 I 48 B2 UL 35 i AL B T
58 SO TR A 2 R RS ) JRATTHE 2 6 B
LM G N T 1 AEAS BN L. AR ZRIT L {5 F X R
BB AR AR R A S 75 G b g s e D0 X B
BLBKE 1Y LSRR AE 7 51 Al 2 2% 4 il 45 1 i A

(4) Attentron™™ . WTZL 5 B L IE Ak A L
BT R B AL R BCE 605 B KRG I 25275 4 i
A PR ICULIE AR AL O T B 1k ad 05 ZE DI 2R vt A 5
67 FH 6 L) F 1) 75 SRR AR A S 55 G B g 5 76 I
I £ FH BE LBk L 7Y 22 /) B SRR AE R 80 10 B R A R
e = IEE LN

(5) PhnEmb. A<3CH2 H i3 28 9050 B9 BE 05 A i
A SR 3T U D) 23 32 O (0 45 5L BT K5 1
G527 b A . LRI RIS i Y SRR e B A
27 G b A 5 2 MK B B o (6 P O NS A 1 Ak
AT A 245

(6) + Adapt. £ 57 Ui 35 Ak A B9 2 Al 2 E
[i] Fsf BE T i 4 25 D 2 1) LSTM (1) ) 2% 2 B itk 45
B 3 I 2.
4.4.2 THNIRAR

A I 3 A E AT o AT S RS
PR [ I fe ] — 26 5 UL 4 AR 0 A 4l 8 23 A HG
A4

(D) 73 W43 % (Mean Opinion Score, MOS)
B A L R I U PE A AR UE BT DAY S
85 AR50 ) AT AR B FARARLEE 1Y 37 . MOS —fi
SOR VN E X E BT 1~5 J3 94T 4. B AR MOS
SRV 25 %5 & 0 B 9K F B kA7 47 235 Al ABL 2
MOS, W 25 25t — > Z 2 38 i, 2SR P 3 X & B
5 22 AR R A AR AT AT 40

(2) #§ IR 3 3% 2k B (Mel Ceptrum Distortion,
MCD) J& WAl & Bl 3 B A — R & WL 5 25 1H 5
TR 9 2Z 8] 0 BUE 25 S O T 1A R

A} A plf ( Dynamic Time Wraping) 47 € ) iR
2% TE N N SOA HEAT 48 B T 53 I e T 2 5 A A
PRAEF B SRR K — B

(3) x-vector &% ALl JF (x-vector cosine simi-
larity) x-vector'*" g Jk i 2 [ 46 £ B 1 13 35 A i
A TR G B A B SE 9 MUAE x-vector %3 [H]
(8 A% B2 B B o 30 R M L 25 P i R L S P 3 ) A B
FREE. HO PR B2, 45 08 A Uil AR Al & x.

Xy

[x| |y’
T AR EARUE IR T Resem-blyer® i}
FAF R Y i A AT T 0

sim=1—

5 SLIGHR

A XS B3R R GE AT AN 8] D7 TR S5 00 4T
A A5 AR W3 D1 Y 6 3R BURE ) L B A SO
(A R AR B AR B AR BE X L B I 2
FE I FSC SACIE 00 1 43 BT LA KR 43 1 il 55 56 1) 245
3.

501 MiKRBEBAENXETENER

TS T IR R RO Y B R AT Y
PRIOR DL 2ok By U 3A N B Re g AT S 8 1
UL NI B E G AE 2 % a0, & S %5
AN 25 R ) B R AT VRN o Sy T XA R
T W BLTE N A 7T Tl T 22 G i 2 U S A
HRA T 159 28 64T B A T b 5 FRATDRE 8 2
% i 48 1Y) 2R 5ot 44 5 PhnEmb—+real ref.

o HEBR P B 2% TE A L AR gL AR 25, X
LSRR 28 3 75 0 g B iR 0K A D B A Y
Hbr & . % W4 b MCD Fl x-vector 4% 5% AU 2
)T AE T4 20 A 35 A St 2y 800 A)ih .
Geitai AR T 9500 B AT B 0y X )5 [ 85 R W
7 2 .

®2 MKRIEAEAXERIEIRE R (+real ref KR
ERATEIHBRERREASEREIJ[HEN)

EX MCD y x-vector AR FZMMLIEE 4
Xvec 9.880+£0. 337 0.80740.012
UttEmb 9.495+0. 338 0.7954+0.012
Attentron 8.72640.322 0. 84440. 009
PhnEmb-+real ref 6.088+0. 243 0.89040. 007
PhnEmb 7.93740.311 0. 85440.009

@ SCERCI2 TR B 38 OG5 AR A 7 1 IR 75 28 0
AV NS R PO B AR AR TR AT B 2 U Rt
IR BT RO BOA MR SR 2k R 5t

@  https://github. com/resemble-ai/Resemblyzer
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M MCD Fil x-vector X 5% AHLE AT LA H , X F
T ) HOoM i U E ANk A R G, Xvee il UttEmb
F G052 I R AE Y RE 7 AR XA B . T 2% ] 1Y)
Uil A dik A Attentron F1¥ Z 20 A BEIE Ak A
PhnEmb+real ref #8 b33 ¥ Fh) G0 50 19 B35 Ak
ATJ7 A B 3R BURE 7. BETE MR DL 3 9 33
T NEAE 1A 7 T 4 3 DA T N B AL

P A FRAT 2 0 & R 00 B B3R N A R GE
PhnEmb+-real ref F1J T3 & J1 ML 155 i it 2 5]
UhIE N A R 48 Attentron AJ DL & B, Wit 2% 51 1) 15
T A T IR TE LTS A A PR FE T B 1
e S S5 R R B R WAR bR 24 22 T8 R 900 1B
i ANk A RSt PhnEmb+real ref, B & 22 F A f#
B2 22 R AR A U009 ik A T P 2% 7 R S
PhnEmb.

fi#r Attentron #5522 5 014 X 55 18 L &
WO E AT B SH E AR 55 DL
ANHAR L H X 5 B R 20 B 260 R 8 B
25 (A B0 A SCHE A & 3R O 1 3k A i Al ]
TS I AR L R BN E A PR R — R
M TE A5G S - X 0] GEf# B2 T PhnEmb+ real ref 1
PhnEmb RS 7E1Z 5550 i ERe L.

5.2 MR TE N RN ARTEM &R

ARSI PP I TS N Y 6 2 R N (3 44
Pk 3 24 LoD R R R GE 4 i A R T 48 )
AT PR, e A FRAT— LU AR B T 34 A bR S0 AR
JE X B AR B RRR LR B 4T 43 25 R an 4k 3 R, 3K
AT 25 T 343 A 1 3 2 40 1 R R s R @,

F3 MR EBAEIIIERAIERER
EX H SR EE-MOS 4 AR ABLEE-MOS A

OracleVocode 3.9240. 22 —

Xvec 3.9540. 18 2.3840.22
UttEmb 4.03+0.18 1.8540. 15
Attentron 3.44+0.19 2.41+0.18
PhnEmb 3.91+0.18 3.36+0.22
Xvec+ Adapt 3.1040. 19 3.37+0.21
UttEmb-+ Adapt 3.72+0.18 3.3440. 21
Attentron+ Adapt 2.7740.18 3.154+0. 22
PhnEmb-+ Adapt 4.13+0.15 3.80+0.19

TEA B & & MRS RS . R =
AN FELR AR GEMIAS SR A 3 R 20N 9 B A A
TN T3 3 AT DL AR SO A O 0A A W A A AL 4R
Tk Of H B AR BB W] 8T B b ) 1 00 B9 B
Nitk A &5 UttEmb Hl Xvec B A X & 19 A
SRIEE AR LA (DL SE A7 1 de 1) 95 4.

TEEBE &G MRS B R, =L
RY NN T @i gs v LSTM A4 I 4% 2 80, 7E M
LR A3 TRTE S BAREEA 1A [H AR
TR T FRATTER B R GO R R AR DR
R B A U A R B B AR B M AE & D RS
rh 38 B S 4 1 K-

Hormgt 0 B s Ak A R S8 Attentron & F
K B Ll 5 AR A R0 AE T 9 3 N ) B AR SO AR
b R T AN I I L 2 B B )OS I O s BRI
AEARLE JF A A4 B DL 45, B BT & 7] BE s 32 3]
TANERE WU Ak A 5 IR A TR R
5.3 Bi&E Rl £k i 18 4 4

FESEBR U s N B IS N AR S L BR T
I RS T 1Y AR BE R ARLBE  [m] 56 T X T
— 4R L H B 3 N I 2 A R ) A S DA S A
IR B WSS B A /NE 43 6 A0 R 5 A R Gk AT
T OHE ISR et H e A RS a0k 4 FOR.

F 4 B epoch Bl 4B B FF3E it EH1E
R 444 epoch Y| Zrif ] /s
PhnEmb 0.12
Xvec+ Adapt 3.78
UttEmb+ Adapt 3.82
Attentron+ Adapt 4.62
PhnEmb-+ Adapt 3.91

A b A T B TR G BRSSO 1 R U
AR A TR P 4 19 3 1 11 2 1 B ] 5 4 IE /. 3
1525 F H B W I 2 X4 A0k 163 At A S0 4
2 PR TSR B AR AT & A A A R
AR (] B 38 T i A TR ) 45 i R A O T U2
TS 1 26 AR 45 o PRI AT DA — 25 b i R 1] 2
JE. R B Xvee 55 R G0 H 90t 77 2 — SO ARAE
SRR Bsf 1] 5 35 28 % 0 A9 B TE B H A& R 5 95
A I Ff [] S AT DA AL 22

R A R R S B 5 T A
epoch MIIIZRIT 0] FF 85 & & R 9000 A9 U015 A ik
TR F ) 1) U0 5 i A T B ) 4 22 BE O AN
R TR B 1 U Nk A R G2 Attentron i ZE X}
FE K I 22 8 g Wi B B D ML At 1) s )
T 5 D S 4 o

X I DU A BB A S R S R0 R GEAE T A 20 A
DA BETE N 0 B 3E N2 B0 2R AT BE— 25 43 #r
M IR L BR[O O | AEFEA epoch EHET

@  https://dazenhom. github. io/htmls/phn-emb. html
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TG AT LR 2 A I ZRod AR S A
IR Bl epoch BN AL H A 5.

0241 — UttEmb+Adapt
Xvec+Adapt
0.2241 I — Attentron+Adapt
’ — PhnEmb+Adapt
0.204

IR

0 20 40 60 80 100
epoch

/5 ERIGE R |00, | Tk
Fifi epoch %75 k. f 44 |41

A LU A GO i B s Ak A 7 UttEmb
I Xvec [ IR 152 22 5 K WO BEIE A A J7 i
Attentron (W2 4R 1% 25 F B AL, MR ATHE H & R
SO U TE Nt A T R R R 25 B B AR KL X A
B A5 7 5 B B U G BURE T S BRI R A
[ epoch A5 1k Fr e T 8 T8 P dle 84, 76 75 2 ik
SRR — 2 T AR 1% 2 (B A 455 Lk bR o T R () T A S D

(7] Fof 3k A R 43 i B T 2R O A R R ATE
NSO TS N S B O . e R T A
B P AT AT) s A5 5 B 5 PR b T B A TR 4R B OF
R0 B2 7 1) 58 B 0 DI 5. TR I 5 2R 0 0 A D
N A SR AL P A 005 B AT BBt G2 M 1 AN HEBA 19 5K
i b 1 1) 1) L, R) O mT A4S 38 O 41 [ AR R
5.4 HEEHBhXIG

AR XA S il 0 = A SR BB SRR
T N7 ) P R AR TR RITR 5 R 0T % BE I 4% AT O il S
55, DL UE B3 = Fh s B X A e 1A 1 i A s, L
RG-S RN N

(1) PhnEmb-text. % B SCAS ik A Fl g 5 25 M
2% | FR T U A R PO B AR

(2) PhnEmbArtt. ¥l 57 1) 36365 A JC KB K
AN 5 dh Tacotron Frfifi A By 2 S AL Ak SR
T W R E ) DCA VEE S L.

(3) PhnEmbL2. ffi [} L2 $i % R EAE IR A &
$r 5 FE I 2% 1 X B B8R 1 I R B AR N i A T
%) 28 .

SIS ] MCD Fl x-vector 4% 8% AH AL BE 1F K 3F
M br o 75 DU 6T A0 4R PR B 2R ATt 45 SR A
25 TR TR AR B AR R\ I S A

FEAE A B R IO AR B I K 52 5 W R AL 1 RE
I3 P RS2 F R Be VR 2 2% 5 . i 2 =l i
BT T B[R] 11 TR0 1) 4 ) T R A 14U AL
U T S A A T R 2% AT A AR

x5 MWRARBEBAEANKBEOERER
(real ref RoRERBELBHMEH RHITER

s MCD x-vector A 5XAHMLEE A
PhnEmb+real ref 6.088=+0. 243 0.89040. 007
PhnEmb-text+real ref  6.62140.276 0.87240.012
PhnEmbAtt+real ref 6.00140.185 0.87940. 007
PhnEmb 7.937+£0. 311 0. 854=40.009
PhnEmbl.2 8.17640. 337 0.83540. 009

& 45 PheEmb + real ref #1 PhnEmb-text +
real refl W] DL B, A SUA I A Wi A 75 2 A
JEIF AR B0 T B (H 2 H MCD A — A~
1) 1 FE . A B AW I e B A SR IR I
PRS2 2 7RO R, 2 MR &5 IR AT
S5 [ra) 70 T 33X A i) A0 el P 00000 45 380 ) 133 ik A
R =X )i W SN RGNS DN ST URTATUN
HRASE AN 1Y S SOAS 3 (1) i AR JE 075 1. IE B
PRECHY AR A B R BN BIE A AL E T4
IRZATDNE NN WA= IR S R O T @RS
THEWE R ERARSEER S E IR T
—ANINFR] b S5 W R R A B PR UE S S
B SO WA

3% & 45 PhnEmb +real ref 1 PhnEmbAtt+
real ref {1 MCD u] LUF 21, i Fl 0 B 9 I AR B 1)
P BB AR 5 AT T 30 AL A A A5 AL O A B 1Y
TR XA SR A SCHRL 1S, 24 Jrp 2 2 B, i 7 i i
F AR Y J7 7 >R 1) B Ak 2 AT AR IR 000 38 S A 9 B 4 AT
5 1 [F) I A 2 o B IR SRy 3 6 0 L i S B0 6 5%
Ji 05 T RS2SR AR TR AT B M A Ao 1 K 3
AN FEENEEE AT LN, RERASH T AR
FE I BLTE N AT 5 B Bt I KT+ T R G
PRk

3 % %4 PhnEmb #1 PhnEmbL2 # MCD #J
DER EL BENINGZE . RS &ITERN
i £y 3 AT AT SR A RO DL [ N AT S 0L W %%
AR AE Y AR Akl £ e I TR A e 0 B A R A
T ARG A T LUEE B S S Y AR R B bR 3
5.5 16 NMEKRI BT R XY b 208

AT X B Y 1A T OC B AR R AT A
SREF AL AR D635 A b 09 & BRI 3 47 % L 52
B A B, 1 B 1k AT AE H B R B A A
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S X B AF S AR AR R

(1) PhnEmb+ Adapt(PA). fi F 1% A JG 5% i
PR AL TR A A 45 Hh ) LSTM, 41715 /i SCE A,

(2) PhnEmb—+ Adapt+ DurAdapt(PAD). fifi [
YLIE AAH R RY, 78 PhnEmb+ Adapt £ 48 5k
Btk b o 7E 38 N B B[] s BT B T o 485

R T B UE T N T X PR A R R G B
PR AR R 4 BT R B G as R A e T
SHAETE AU N CHR L AR 18D A ] A%
2P CH A 1A MBS N S 1 28 T Y
M) A 52 30 3 1 P 4 A AE 20 e e B i 1 0 R N
o250, WP AR AR o B AR B D e 00 3 5 W 00 L
B[R SCA P B ) 5 T O B % 1 9K B T - 1Y
—/n). LI XAk 30 21 X b A AT W s, S
B e RGN 6 Pk,

Fo HRKEHENEFUXER /%
T A T4 PA fii#f PAD TG A 4
PR B 60 17 23
v 2 80 3 17
5 1 97 0 3

M 6 AT LU Y, (3035 A AH O A I AR Y
Z P ER N ok — E R JE A E AR AR K. TR B
FRF o SR S TR A 1 AR T IR R A 5 2
TN BT AR L X6 AR R A R W A XA /N

R RARAT S DN R L AR 4 St
S5 TR R B N R TP AR R RN
SR A5 R 5 X 6 5 5 ] BE A 9 7 Xk 5 I Bl )
AT By T 20T 3 4 B A I
NP BRI YA B SR BT 23 A

£ LTI o Aol T A E A ) IR SRR R AR TR
2 EUMERE TR X 0 AR SO 1) 6 A N
SR A AT (4 4 . T 3 TG S Y AT L
T R S 2 ik D 300 H R 3 R A — P T S
i 1.

6 # it

RS T — e T R O Y B AR A
VA I 5 % 5 T 5 A LS 2 2 R AE R
BOE R A Ul 3h A 22 R TR AR il AR EL AR
LR 75 & A 3 D A A1 3 o o T 6 f) 1 A
AT 28 14T B 3& B IR 5 >0 ASCAR B TR 3C
OIS SRR DN PN D] P A

ik BEHT T4 S0 SOA B 4 2L

A SO P LS P P S i Y 20 B R AT B 3
WG, S50 T A HE BN A B9 4% FhAS TA] B BE35 A
ATT AR SCHR G B 7 TR RN S B M 4% 2 00
T OLT IR B AR B R Rl 15 3] 1 S dr AU H A
SRBEIF A W T . 5 B[R] Ik o 7 BT AR S A R
TEOLN 107 W8 2 T el 1) A SR EERAIBLEE . 0 A
B R PO B UL AR ATEAS 35 3
SR [ RE O0 T ARG T S A AR [ S V) 46 A
ARSI R TSN G R TR

WY AR R TAF AL 46 - (1) XA SCHR A
RPN VT N A AT A S X H AR B A
FOLDE S AT AN B (2 R R
S R BE R AR A 7 35 O P 2 HE A o A AR 2R
2% LSTM  FastSpeech SF 1 I 5 (3) A SCfili ]
TR N TC OGB4 I AR Y o] B G e R T 0 X
WA I A B i 2 — 2P R

B O AL EZEZAR ALK ERE RN E LD
SO AH A RG] 5T MR R B B 8]
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Background

Recently, the end-to-end Text-To-Speech (TTS) system
has approached high speech quality and naturalness. It draws
the interests of companies and research groups on creating
personal-designed speech assistants using the speech data
recorded by clients. However, the data from clients are
usually in a small amount and recorded in their daily life. As
far as we know, building an end-to-end TTS system with a
small amount of data is still not a well-solved problem. It is
also challenging to build an end-to-end TTS system with a
small amount of dirty speech. Adaptation from a pretrained
TTS model is a popular and commonly used.

This paper works on speaker adaptation method of

speech synthesis under small data. These client-recorded data
have several severe problems including poor speech quality,
background noise, pronunciation mistakes. Adaptation on
utterance level speaker embedding cause less similarity. And
direct parameter updating may cause over-fitting and other
unstable speech synthesizing. Our proposed phoneme level
speaker embedding method provide a new aspect of using
different grains speaker embedding and improve the quality of
synthesized speeches both on similarity and naturalness,
which can be applied on every TTS models for speaker

adaptation.





