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7R OBICERRMHENIR SN, MEFROEEDHRE I N, IHIAFTIE, BF-FREDORY
T=2EEH L, ANEROFRELHIERRER S EERTFELRET 5. AEFEFEERETLO
OO EMEPOZNBOBRE SR I — 221, WEREFICH L TUIFRENNS X
DTV, 22T, AR TREITIFREBHHEFERICED, BEFEEHHI - AFOZEH I L
THEERIFRRE R R 25 L, Tz L UFRERIEE 7 V2283 5. ERIEHEICE D, AR
3 HIFEREIZ S U T, EHOME B X OREHENA il L 7 RERIEDEETH 2 Z L 2RE L.

1. [IL®IC

HREMET AERIE, 1) >RGN & b REATHE
RHERUN 72 SEEEH, 2) PGP RERA XA VR EEEDN
BRZF - THIETTRER <5 FEEEHR, 3) HoMAE G
FH) RYEEORRIC X HRWIESIEER, © 3 EEDL
57%% (1. BAONLEHEHERCOOEEHELZEMT
527 %R MEBEAM (text-to-speech; TTS) [2] {ZHBWT
X, EEOFEETOERDIAHER zero-shot text-to-speech
(ZS-TTS) [3], [4], BEEZIEUH & LIFEARA X A L&
HRTRERR TR [5), [6], [7) R Y, 87 SiBERCIESIEER
RIS 2 ML IR TWS. /2, ANBEFOD
SRR L% £, FED ST SEEHEHDS L <I13IE
S anIEE 2 HilGE 3 2 & A 2B OWT S, GHE M2
B3 2EHE A, BRERHZHIE T 2 HEER XA VKB X
BLHe LT, HEBLIARIATNS (6], 8], [9). Zhd
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DEIMNTBNTIE, HIEEE R2EEERHGERA XA VIR Y
PHROSMEEF L, one-hot DIXIET L E AT L
T, HNOWEHRERIET 2. MAT, 7 SBHERD 5V
WFIESFEEROFIENC HRSEDO T v v 7 2 W5 Fik
IRRINTWVS [10], [11]. —H, 5 LHdfiTodfigE
X, BEEME, BRI, FhE, BEEAXARY, B HEERE
A CRBHATRER B IRIC D L O HIENCR 5. 3rbb,
7ot 2103 THEBHFHR X ISBEDIUAERLE B ICEPTE RN
B0MROKRFHBIC R =TT 4 V7 LI LEEGICHE L 7
R TBEWBOTFY 73 5 KR¥EHENN—F v )L YouTuber
(VTuber) [12] O ¥, WMECEBRREETCOEH
HlEIHEETDH 2. B DT FREERPIESEIERD,
HREFFAAO BN EMCERD L oW THItEn
X, & OFERIOBMEEDECER TH A VOAREICR 5.
HBWE, 72213, HFIOGU TE DR ER5E
TELHEEBT L2012, 2—FORESTLTARL
ZEMEREZRRT 2 &5k, BEIMT 7V r—>a v
BRENDISHLARETH 5.

B OEREN 0 EBI 2T FEEERE X CIESEEE
We LTHAFEREIE T o0, AR REICE
B EEMIRENTVS [13]. 72 21X, F6&E DR
Rz <, RlED & O EFAFRE & A R OAF R W AHRS
MDD PWRENTED, BEOFKEI - F—D
BRICKERPER 52TV 2R Ehs [14], [15].
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¥72, BORISENCBI 2BUARDHEEIC X 21RO
B, MEHOFEICX2BHEDTED EIFADHED TG
INTEY, FEOFEIIMRIEENC— EEOREREGR
CIRFIEREZ RV DD KRELBEHEGELTVWEEEZS
N5 [16], [17], [18]. X &I, Fibo X5 e mirEkE 12
TAHMEICBVTE, #E L HEIRE MR DMAE DRI
X BHENZABEINTWS. YouTube OB A
572 % B EFIKE o — ¢ 2 CocoNut-Humoresque 12345
ZHBEICBNTS, F—DOFERTDH o THZDIFEREHLTE
HE OMRIRERIC K > TR Z Z e REIATNS [19].
L7zhioT, EFEFEEERS I, BRZDHDREIIT
BRAZOEEXFEERTINEDDH Y, BEFOMELZ
F3 WS BEICBOTS EBNRBMEVWE 3.

B O, BRI f, £ DRARICOWTIAL
AEXINTWS [20], [21], [22], [23]. — AT, BRMGE
PFGHRE G 7Y, MoFERME D FRLFEIC
FHE5 L TW5 [24], [25]. CocoNut-Humoresque {Z%f3 %
FAEIZBWTD, FRECT S f, ORBIREVHD
D, MOBERDOFEDGR L RBINTWS [19]. Lizdio
T, SAMFERER, <7 SEERIESTHEERICDL T
WEEZ T, B0 ERMETE IORERHTERY
HREERE MEMT SN,

RGO BINE B DR & U 7= & A E R O FilfEE:
MOMETH Y, ARETIEZOEMEL LT, FHWIEHRT
HLEFIFREOHBEFELZIRRZT 5. ARTEE I,
EEFEEICL D ANEH DD X S B HERE MR
L7-E %, ZOURRED AR ERINCHIE T 2 HEEHTF
FEIZOWTHMT 5. FBHRERHERTD 2P RE LY
FITHW S 720121, ARTNTOEEER IS 285
DOBEIEIC & 2 FHFHEA L ETH 2. 251, ENER
FEEBRETNVOHBBEIIZRBOPE T — 22 BT 57
B, THOHDOERTNTUCEBFHEZIT S & & FIEHEMN
TH5. £ TARTE, BEEOEHIFKEa— Xz
M UTHHREEEHEESRZHEEL, ChzHWTEHRSK
3 — S RHEEAF R ERE R 2 BB 5.3 2 FER IR S
3. ZOFKICKD, FEEMB X UOSHEEMREMRF L F
¥, BESFREEICIL U TR E R IS 2 FEARE TV
%, BT — 2T 5 NF T ORIz LicREEEA]
RETH 5. AT, RBET 24FEEBIHEE FIEOMERE
BXY, ZTEHOTHEREL FEERIEEZ VSBT3
TFREERIE OB MM % FHES 5.

2. BEIFREEEHEE

AEITE, EBNREFEFRERZIEL -1 TH
% CocoNut-Humoresque [19] ZFIH U7z, 4F&E HB)H#E
EFEZRETS. COFHICKD, HRFEREDHE)
T TV r—2a ryZFTh, EEARPEHLHT
DAUFRREERIE R E 2 RTREIC TR 5. AR TRE T 24 ER
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FHEERDET N T —F 7 7F ¥ 2K 11T, RBEFE
T, ANTERBANZARZ v v FLae L, time-delay
neural networks (TDNN) [26] 2/ LT, HEHGE 4 )@MEZ
CIEBIFREFREHET 2. FHFERHRICHVLNS
x-vector [27] D7 —F 77 F ¥ LRI, =a—F1% vy
v — 27 O R R ORI B X OERERE 2 1S
% stats pooling x5 % Z & T, AIZERDANEEDLS
PR 5.

R HEHER X, GRS OFEA =4 Y FEA (mean
opinion scores; MOS) HBHEE [28], [29], [30] & FEBIL /=
METH2. MOSHEE L DMHER L LT, WFEREBHHE
EORHICIZE QIR 3 JpiEif o 5.

(1) A—BFETH->TH, BIRFICL > THFHRIPERS

(2) FEROADHFROFERUTHEICEE DTV

(3) 33— %223 CocoNut-Humoresque {ZfR 5, ¥H 7 —
ZBEHNRON D

£, (1) OMBEICNIET %729, BEREZ 30 KT
B (n=202), 40 RELEDBHE (n = 323), 30 L FD
M (n=143), 40 RELEDOZM (n =210) @ 4JEMI
SEIL, BEREMNFIREREYEBIOHEET S, 22
T, n ¥ CocoNut-Humoresque A TOREIERTH 5.
CocoNut-Humoresque TlX 10 & Z ¥ DHERD A DUNE X
NTV3H, 2E-ERZ L ICRER R T51E7—
RERTTDRTD, ThoD 4EBHECHEIT 5.

KT (2) 1T2WT, FEHa— e LTHWS CocoNut-
Humoresque TIIAFEEDFEHR DM —HTR L, Hub
DFFR (125 LICEBRLZZHER0) 1T 5. 2o
I—RREZOFFFEHICHVD b, @EE I XD HEERT
RAVPPIIED 0 (RS 5. 2 TTRFIETIE, ¥8
T—XOWGEER v b5 B XU 0? 215 T, #E
EFARD IS OfEHRE =BT 2 & 5 BRXRITRTHIE
ZHUC X BRRA N T4 NR) VY 7% EHAT 5.

~1

i=2G-+n 1)

ZIT, gRHEEFA, p BIU 2 REA TR v b
AT 2 HEE R OB L TR, ¢ BRRE T 4 L&
VYT ROMETNRERT. ZOLBMBETH 5720,
MBI FRECE FIH U 72 Al 2 S 3B L.

3. BMEMCEEBREZEAFLILEEHFRE
D

AEITIE, EEFEFELHRZICHL, FEEBXUE
AR Z OREF U7 E S5 A O R E 2 Il © = 2EEGEE
FHEBRFEZRRETS. 207 —F77F v 2N 21
RY. ZOETIIE, BOHAID DFE (self-supervised
learning; SSL) €7 /M & DG S N-BERGEH b —2 >
Z WAL EEEE A E AL (35], [36] ZHRLDH DT
H3. KEETIEERET VL LT FastSpeech 2 [32] %
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Stats
pooling -> 2D

- M Grd

B 1 FEREATHERO7—FT77Fv. ANNBEROMPANVARZ brrs ne2RfAL,
—a2—7%y bV =27 OFRERHEE IS 2R TATO stats pooling 2/ LT, 30
KRUFOBEM, 40 R EDBME, 30 ROt 40 RUEOZ ML & OIFERERT A
1P E 1R e ERHEES 5. TR 7 L — 280%, D 3R EEDRIT

Beiy.

HHT 5.

REFETIE, SSL EF L ¥ LT hidden-unit BERT
(HuBERT) [31] #FIH 3 3. H<¥EEH 7 — X2 5 Hu-
BERT R EZMH L, 22N LT k-means JKITE D
IIRRY T ERITV, kD7 2 2HP0LEES. 1R
REFNMZ, BFZ 7L — 240 HuBERT FHEEDET 2
IIARRA VT v 7 A% ASTHERE S b —2 VFle LT,
ECAPA-TDNN Z & 2 @& HDIAAKB [33] B & MK
ERREEEMFIE LT, BEFEBICTa—-RT2ETL
WCH7=3. 728, SSL EFMIC K BHER T — 27 3% v
TEE AR TIEEEEEEMRF T2 e AR THZ Z e
HontTEDd 37, AFETITEER N —2 V3 z T
B HDAA RN AT T 5.

EREGEE IR RIEE 7L ORI, ERIFRERED
NEXNEZZANBEF a—R2A2HET20ERH 5. L
2L, HFREREFANNE I TWS CocoNut-Humoresque
1%, YouTube 2 5IEE X NETRDBEC X > T I W&
Er57%% Coco-Nut [38] ZFIHLTHEDH, ZDa—12
DATIEIEMERBEREAREERTE R, 22 TREF
T, FRICHVZEMERZ ANBOER G2 — %
WKL, 5 2 HiTHlR R AR BB E TR & D K
ERER R 55 2. BRI, DIROFIEIC X
DR ELTS.

(1) CocoNut-Humoresque IZ% ¥ D%, 55 2 fiCikR7=4F
BEHEEE T LVEEET 5

(2) ZANBOER SR 2 — R 2ANDEH 22 st
L, HuBERT %, ECAPA-TDNN I & 2 #H&H
DIABRE, (1) THELZET NI & 2 HEEFERE
FREMNET 3

(3) 2 HuBERT F##EICH L T k-means {EIC X 257 7 R
R TRV, 77 AXFLERD

(4) 72 AZHPDCDEDE, BRI L —LDET 2
FARA YTy 7 ZADHNRIGT, BERERH b —2 V5

LM [37] TRAEHR Ly FHROBRDSEEETH 5 L 15
XhTwd., FEHEOHAEERICNT 2 HaIERIC LR, T
RREFEESRY v FERPIKONLTVWEDTIE R L, PN
RHXhTtwaX>5Th3.
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b )

(5) BERL N — 2 V5, GEEHLDAARI, A
ZHWT, X 2127”7 FastSpeech 2 2228 3§ %

F 7z, HEERILIROFIEICE DTS,

(1) AJ1EA 2 & HuBERT F& 2t U, #EFIE (3)
TIE/Z7 5 AZFDCD LD XHERL N — 27 V%152

(2) A& 2 5 ECAPA-TDNN 12 & D §E&H I 0IAAR
bR )

(3) BERL N — 2 V3, FEEHDAARD, BIEOIFIKET
REETMVIASIL, HNER 21§

FastSpeech 2 137 ¥ A P EHEMET NV LTIRES N
TW3 D, F—2rv (¥URL) ok EHERENE
FNd. EFETEZORFREFHAL, FUBERN—2
VHIDHER T BIGEE 10D F—27 VICERET . 2
3, EE»S (13,7,7, 21,21, 5,7 OB N — 27 U185
NG E, EFANDOANNE([13,7,21,5, 71T 5. 2D
FHRIC KD, FEEHDAARIS B EREFEAICS T
MfiREZ(LXE 2 Z D ARETH D, HEFREISIGT
RO BT E S,

IR ERIENIGEE ORI D P L — A7 TH DY, 4F
EEHIHOBE Y ED 5 13 CEEEOEELREIC R D,
W FELFEBETHZ. BEETFATE, FRETS2HD
AREE O L TRA Z —1(H s ZREATREICT %
ZET, ZOXFA=REFHLEEELD ML —FA 7
RIS 2. FERHICIZ s =1 2 L, HEFRFRIC s 2R L
THAT 5.

4. YFRREBBNEE FADE

4.1 RERFM

23 57— & ¥ 72 % CocoNut-Humoresque &, 1500 &5
D train v b, 300 EFHED valid £ b, 300 HFED test
Y " BRE. ZDSH, trainty hEEET—X,
valid v M ZMEET — & & L THWY, test £ v + ZFHAIC
FALE EEFENAPDORT LA EETHD, 7
VY 7B 4100Hz TH S, TNHDOHEREF v
IVEINTEDE FALL, 22050Hz KXY 3T
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LAt

Mel-spetrogram Decoder

Positional
Encoding

TP EBR L 5

(EB 1) Variance Adapter

0000 — HiE

7 yooadgise

IFREEEZ a7
[0.7,-0.1,0.7,-0.1] S A
ECAPA-TDNN Encoder
A LD AR
Positional
Encoding
Embedding
IIGAIAL Ty oA (BEih—2 )
g [127,256,321,7,53,24,3,72,..]
>
9
:
o
Z
z HuBERT &
N |
AIIE

2 (EEGEE OFEF AR 2 HlfE AT RE iR R E AT RO S v U —
27 —%727F%. HuBERT [31] K&k b B ohFHEs
k-means IEEFHALTr—2 ML LTI T 5. Foh7-RE
M+ — 2 V%% T FastSpeech 2 [32] ZBREIL, Hilffi#:
DANVARY va 7T L%, T 5. FastSpeech 2 DTV
a—X 2, ECAPA-TDNN IZ & 2 & HDiAAKI [33]
BIOIFREFROMOAARTZMAT 2. BBARICE
HiFi-GAN [34] 25 3.

VY7 L THW .

7=%77F 3R 1LITRT e BH T, KEOXTH
£ LIRS, FEEICIE 8000 Hz A FOME R VAR b
nr s azefviz. 7 FRIE 25637 (0128) &
L, XAVREFROE VHIE 80 & L. EKEEICIZF
ROV RS Z RV, €7 VINEEL v MICHS 5 2
v 7~ OIEMAHBEFREIC D &0 &N L 7.
FHREOTF—-XIR LT, ZHF—XICHL, &S
HIRDIEE OB, HHE ORRITA D KR, FREDE,
HEMEOME 2 BIEAEH L. RED A VLR
BB D 3 — S 2121& MIT Acoustical Reverberation Scene
Statistics Survey [39] DF—&t v ;ZHW .
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R 1 FRECAPHECHNE =2 - 1%y F V=2 0D, FED
R 2 > 7% X P B X ORITTE. Layer context 1ZZ DED
FET BRI > 7% X b, Input xoutput 1&%ED AHITT
R ERT. t AT L —204 v Fy 7 2%, TIFR7

L— 2B RT.
Layer Layer context Input X output
framel {t —2,t,t+ 2} 240 x 32
frame2 {t—6,t—3,t,t+3,t+6} 160 x 32
frame3 [t] 32 x 32
stats pooling [0,T) 32T x 64
segment4 [0] 64 x 32
segmentb [0] 32 x4

& 2 CocoNut-Humoresque @ test v NN 3 2 4FREEHEE 1%
BE. MSE & — S XNOFHfli & DP9 58, Std &t v b
NOFRDOIEERAEZ RS, T —1 25 1 IhyEEizh
Tw3. LCC, SRCC, KTAU & VoiceMOS Challenge [40]
THW SN ZFHIEHERET, ZhZIEBRE, 27~ 0|
FIFEBAGREL, & > F— L OEMHBIRE RS, B, ho
OB, BEORRA 7 4 &) Y IRIBETIEEL
R0,

T AVERET 74 VRE a3
BEEE | MSE Std MSE Std | LCC SRCC KTAU | Std

M -39| 0.10 0.17 0.17 0.40| 0.36  0.39 0.26 |0.32
M 40-| 0.07 0.16 0.12 0.34| 0.41 0.43 0.28 |0.28
F-39 | 0.11 0.17 0.19 044|040 041 0.28 |0.35
F 40- | 0.09 0.17 0.17 0.41| 0.38 0.39 0.26 |0.31

2K \0.05 0.16 0.08 0.29| 0.46 0.49 0.33 |0.26

4.2 #ER

CocoNut-Humoresque @ test £ v M IZXT3 2 47K EF
HoOMREZR 2 1TRT. BRFIKLIEMET — KB T 0.46
DHBIFREL (p < 3 x10717) CTOMBEMR SR, RETF
EMFRER R ARICHEE T 3 Z e R E e, X
72, BEABUC X ARA T4 AR Y U REHATSI
T, #ERF R BT R OB R L7 %,
TERERD D ERT — RIEDF 5 e BAHETH S &

BENTz. £, FEHFERICD 2O HEHICNT 5 T
& o) D22 3 2ANFeEZLE, BEFHRICLD
TA%DIEfER (F = 0.70) THEUES N, REFHEIEHEN
HEARL TGN ZHEARETH S I LRSI NI,

2 — A OGFREF R B K CHEE S M7 AFEREF R O
Bz 31Rd. iR X5 ICHEERMEEPRON 2D
DO, FEFICHEHTIUIEMRRER L HEEFERIT R E 27
BERONZGEDDHD, H5HOZHER NG 24FHEEHE)
HEEIZOWTOREIIRENTH 2 Z e 2RSS .

5. BREFRERIEIEDME

5.1 SREREM
FEBXUFHEER LT, ZAMEFI—RRTH
% JVS 2 — %2 [41] 1D 100 ADFEEIC & % 14997 FE3E
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=046, p=29x 107"

—06 04 —02 00 02 04
=N AR DOFEFE R (ground truth)

3 CocoNut-Humoresque @ test v M HOFEF IS % F
IR R & HEE SRR & DL, il o — <2
EGENDHAE, MMIHETREERT. r BXUpldzhz
NHHBEREB L0 p EEET.

(XXX EFBIUVEFAEZEL)?, BLXUOZARRIEEH
a— XA TH% JTES a—,32 [42] D 100 ADFEHEIC &
% 20000 EFEE W2, 2D 5B, JTES a— RAH DG
# 49, 50, m49, mb0 H3FEE L7z, FHH 41 X 55
50 XD, Hat 40 EFHMCHWZ. £z, JVS a—1X
DEEHE, BXUITES a2 — 2D #FEH 101-48 BX
m01-m48 @ 96 HF DRI 10 XZDZL 190 X%, %8
BIUOBGEEICHW:. $kbb, FHliicHWEH L H—
DFEPEEIANBDOER L, ¥ETF—XIEE&EhT»
V. FEEDAAREE X OCFREFTRITEEHE D S
ANCHH LU THAL, FEENTOFIEDAAREBS XU
SRR WD o 72,

HuBERT FE XS % 27 5 2 & Y > 27'1% mini-batch
k-means % [43] 12 & DTV, 7 7 ZAZE k11000 & L7=*3.
FastSpeech 2 \2l& A — 7> Y — R4 RV, TN 7 —
FTI7F v BIOEER 7Y 2 —X LISpeech 77— &t »
MIXT 2EHERE R £ D ERA L. PAERICHAV3
HiFi-GAN D€ 7 IUZIZHEHEAD universal €715 % |
AL, 87 —XIZH LT teacher-forcing 12 & D BARK L
TeANARY b a 7S L%V fine-tuning [46] 21T o 72.
223 A HuBERT €7 /UI21%, 6 AR O HAET L
EHGEE % W TEE X 7z HuBERT Large €7 /L [47]
RV, FEEEDIAARBMHICIE, VoxCelebl B LU
VoxCeleb2 T4 X172 ECAPA-TDNN ZF|H L /=€ 5

*2 FEE jvs030, jvs074, jvs089 IZDOWT, Zhz2h 1 FEIURX
NTVARW.

BOHERCY — 2 v oRER e ERMEICEL TR, BXREOLE
k=1000 ® ¥ EFEMNENWE STV [44], [45]. —F, BHHE
ZHCBVTORIEY 7 A ZBETCHESNTES T, Xk
WWEoTE k=100 3258 AN [36). ARTIEATH
DREERB & CEATFEBROFERZ L1 k= 1000 & L7-.

*4 https://github.com/ming024/FastSpeech2

*5 https://github.com/jik876/hifi-gan
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—— SORBL T e SORIA T e 1
o AOFRDL BT g A0FE RN A

—0.1

—02
i
%43
2
04
e

—05

—06

2 15 -1 -05 0 05 1 15 2
H I R
4 BRERICNT 2 IPRE HEHEEORER. M A3 H
FEAFRREE ) eI AR B OHEEFRE 2R 3. MO RYE
MROPEEE Z 23 2R %, KBORYIZ 4 )@
DRERE TV L 7RG e RT.

)V"T¥ % speechbrain/spkrec-ecapa-voxceleb*®[48] %
AWz,

FBRHliE A IS LT, —2, 1.5, ... 15,20 9@ DH
PR T RRERIE 2T o /2. 28 7 — X O KEIX
—1UE1IMTFTH 270, BIEFEED 15 A TB XY
L5 U EDBERFEE T —XICBEELTEST, Zhb
DEEIFREDITICH 5. HIFOHE s 12DWVWT,
FERCE s =1L, iHiEFRDERDBUTIE s = 2.5
L7z

5.2 ZHEHAVFHE

9, B AETRERL P REREHEEE T L AIWT,
BRE T OIFREREZHEE LR 2N 4 1077, wiho
FEEICBVWTD, ANOBESFEEICE U T, 8RERD
HFRERENFIH XN TWE Z 2R Ehiz. 2L, B
EEOHFAN 2052 THIICbrrbbT, ANER
DFPFFRIE —0.51 225 —0.23 TH D, AEH DFEHRD
FHEIIHAS /X V. 2, AFRREGEEES X UF
FETE O REF L AP ERIETH D, FEEMEB XUEREN
ABFICHFI SN TWE7=DTH 2 el 3.

51, SAEEBICE T 2 BBFHMIfEEy LT, FE
2 Z USSR 3 2 GRS 75 O H el e D ST D
(character error rate; CER) %2 F#AE L 7-. BHFEinakas D
R, BEsk b — 27 YAlomticiHwWee 71 e[
—® HuBERT Large E7 VO N ELHW., &H
F#E T E, LaboroTVSpeech [49] Z HWTHE Sz
Conformer [50] TH 2. ZDFERZK 51TRF. BHIELFE
ErHTL R a0 %, HEMFREL SHEBRICK
ERME G BV e RE N, GER D CER I,
BHFEEDOERICOVWTIEHARER L DK E CER 0%

*6 https://huggingface.co/speechbrain/
spkrec-ecapa-voxceleb



BIRLIEF RRRE
IPSJ SIG Technical Report

—— f49 50 m49 m50 -e— P

Nataral -2 —15 —1 —05 0 05 10 15 2
EREI0795
5 AEREFICNT 2 EHERMOCTIRDR, EilZ A3
BHEAFRE, SIS ERONFEY RERT. ROEDY
1%, ZHHIO BREF O FRY RERT. BMORINIATIGE
HILOXFEYERE, KRORINZ 4 FEE OFEREFEHL

SN RERT.
—— 149 50 m49 m50 -e— F¥

0.71 +
)
=
ﬁ 0.6
AN
~
< 051 m
n s

04

Natural -2 —15 -1 —05 0 05 1 15 2
BT

B 6 ANFEEOERBIUEHERD S Zh2hht LD
ABRBLD a4 VL. a4 VMR -1 DLk 1D
TTERINR, A—F vV —2FWS 2 LT 025 2BR D
LR—DFEE L HEE S NS, BEIIAS & 72 2 BRI 2 R
L, BbEDHIIA L %2 BREFRERT. MBRORININ
ROPEWE 22U T 2R %, KROZRINZ 4 BHED
ERE LR ERT.

BRONIZNWD DD, LMFEEDHEH TIREAEA & HiR
LT CERAPRELE ML, 2L, FREEHEOME
TRELAFEEBHETNCE BT EZ BN, 5125
ERAERICE, BERDO I 722 ) Y IFESRET L
T—XT0F v DUEBDPDETH 5 LHERIND.

T, WEMICET 2 RBEMEES : LT, ZREA
CANER L OFEHOIAARBO a4 VHELUE R
HEL. 22T, ZREFIZTEEEFEOS 1 Xh 658
40 XXE RV, FEEEDAARBUCIERET L E[H—D
speechbrain/spkrec-ecapa-voxceleb W\ /2. Z Db
ReM 61RY. HEAFEED -1 205 1 ORI TIFEE
KHOMBICKRERE(TR L, ERZBEFRETH-

*8  https://github.com/speechbrain/speechbrain/
blob/071b743520e5¢c2497d46dc6301b5d0957ab08121/
speechbrain/inference/speaker.py#L61
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KERDWH 215 7.

BENH

[1]  Fujisaki, H.: Prosody, models, and spontaneous speech,
Computing Prosody, Springer US, pp. 27-42 (1997).

[2] Klatt, D. H.: Review of text-to-speech conversion for En-
glish, The journal of the Acoustical Society of America,
Vol. 82, No. 3, pp. 737-793 (1987).

[3]  Jia, Y., Zhang, Y., Weiss, R., Wang, Q., Shen, J., Ren,
F., Chen, Z., Nguyen, P., Pang, R., Lopez Moreno, 1. and
Wu, Y.: Transfer learning from speaker verification to
multispeaker text-to-speech synthesis, Advances in Neu-
ral Information Processing Systems, Vol. 31 (2018).

[4]  Casanova, E., Weber, J., Shulby, C. D., Junior, A. C.,
Golge, E. and Ponti, M. A.: YourTTS: Towards zero-
shot multi-speaker TTS and zero-shot voice conversion
for everyone, Proc. 39th International Conference on
Machine Learning, Vol. 162, pp. 2709-2720 (2022).

[5] Lee, Y., Rabiee, A. and Lee, S.-Y.: Emotional end-to-
end neural speech synthesizer, arXiv [cs.SD] 1711.05447
(2017).

[6] Wang, Y., Stanton, D., Zhang, Y., Ryan, R.-S., Batten-
berg, E., Shor, J., Xiao, Y., Jia, Y., Ren, F. and Saurous,
R. A.: Style tokens: Unsupervised style modeling, con-
trol and transfer in end-to-end speech synthesis, Proc.
35th International Conference on Machine Learning,
Proceedings of Machine Learning Research, Vol. 80, pp.
5180-5189 (2018).

[7]  Barakat, H., Turk, O. and Demiroglu, C.: Deep learning-
based expressive speech synthesis: a systematic review of
approaches, challenges, and resources, FURASIP jour-
nal on audio, speech, and music processing, Vol. 2024,
No. 1, pp. 1-34 (2024).

[8]  Abe, M., Nakamura, S., Shikano, K. and Kuwabara, H.:
Voice conversion through vector quantization, Journal
of the Acoustical Society of Japan (E), Vol. 11, No. 2,
pp. 71-76 (1990).

[9] Stylianou, Y.: Voice transformation: A survey, Proc.
2009 IEEE International Conference on Acoustics,
Speech and Signal Processing (ICASSP), 1IEEE, pp.
3585-3588 (2009).

[10] Guo, Z., Leng, Y., Wu, Y., Zhao, S. and Tan, X.
PromptTTS: Controllable text-to-speech with text de-
scriptions, Proc. 2023 IEEE International Conference
on Acoustics, Speech and Signal Processing (ICASSP),
pp. 1-5 (2023).

[11] Shimizu, R., Yamamoto, R., Kawamura, M., Shira-
hata, Y., Doi, H., Komatsu, T. and Tachibana, K.:
PromptTTS++: Controlling speaker identity in prompt-
based text-to-speech using natural language descrip-
tions, Proc. 2024 IEEE International Conference on
Acoustics, Speech and Signal Processing (ICASSP), pp.
12672-12676 (2024).

[12] Lu, Z., Shen, C., Li, J., Shen, H. and Wigdor, D.: More
Kawaii than a real-person live streamer: Understanding
how the otaku community engages with and perceives
virtual YouTubers, Proc. 2021 CHI Conference on Hu-
man Factors in Computing Systems (2021).

[13] Weiss, B., Trouvain, J., Barkat-Defradas, M. and Ohala,
J. J.(eds.): Voice Attractiveness: Studies on Sexy, Lik-



BIRLIEF RRRE
IPSJ SIG Technical Report

(14]

(15]

(16]

(17]

(18]

(19]

20]

21]

(22]

23]

(24]

[25]

[26]

27]

able, and Charismatic Speakers, Springer Nature Singa-
pore (2020).

Collins, S. A. and Missing, C.: Vocal and visual at-
tractiveness are related in women, Animal behaviour,
Vol. 65, No. 5, pp. 997-1004 (2003).

Saxton, T. K., Caryl, P. G. and Craig Roberts, S.: Vocal
and facial attractiveness judgments of children, adoles-
cents and adults: The ontogeny of mate choice, Ethol-
ogy: formerly Zeitschrift fir Tierpsychologie, Vol. 112,
No. 12, pp. 1179-1185 (2006).

Tigue, C. C., Borak, D. J., O’Connor, J. J. M., Schand],
C. and Feinberg, D. R.: Voice pitch influences voting be-
havior, Evolution and human behavior: official journal
of the Human Behavior and Evolution Society, Vol. 33,
No. 3, pp. 210-216 (2012).

Mayew, W. J., Parsons, C. A. and Venkatachalam, M.:
Voice pitch and the labor market success of male chief ex-
ecutive officers, Evolution and human behavior: official
journal of the Human Behavior and FEvolution Society,
Vol. 34, No. 4, pp. 243-248 (2013).

Pavela Banai, 1., Banai, B. and Bovan, K.: Vocal char-
acteristics of presidential candidates can predict the out-
come of actual elections, Evolution and human behavior:
official journal of the Human Behavior and Evolution
Society, Vol. 38, No. 3, pp. 309-314 (2017).

Suda, H., Watanabe, A. and Takamichi, S.: Who finds
this voice attractive? A large-scale experiment using in-
the-wild data, Proc. Interspeech 2024, pp. 3165-3169
(2024).

Skrinda, I., Krama, T., Kecko, S., Moore, F. R., Kaasik,
A., Meija, L., Lietuvietis, V., Rantala, M. J. and Krams,
I.: Body height, immunity, facial and vocal attractive-
ness in young men, Die Naturwissenschaften, Vol. 101,
No. 12, pp. 1017-1025 (2014).

Suire, A., Raymond, M. and Barkat-Defradas, M.: Hu-
man vocal behavior within competitive and courtship
contexts and its relation to mating success, Evolution
and human behavior: official journal of the Human Be-
havior and Evolution Society, Vol. 39, No. 6, pp. 684—
691 (2018).

Borkowska, B. and Pawlowski, B.: Female voice fre-
quency in the context of dominance and attractiveness
perception, Animal behaviour, Vol. 82, No. 1, pp. 55-59
(2011).

Puts, D. A., Barndt, J. L., Welling, L. L. M., Dawood,
K. and Burriss, R. P.: Intrasexual competition among
women: Vocal femininity affects perceptions of attrac-
tiveness and flirtatiousness, Personality and individual
differences, Vol. 50, No. 1, pp. 111-115 (2011).
Burkhardt, F., Schuller, B., Weiss, B. and Weninger, F.:
“Would you buy a car from me?” — On the likability of
telephone voices, Proc. Interspeech 2011 (2011).
Ferdenzi, C., Patel, S., Mehu-Blantar, 1., Khidasheli, M.,
Sander, D. and Delplanque, S.: Voice attractiveness: In-
fluence of stimulus duration and type, Behavior research
methods, Vol. 45, No. 2, pp. 405-413 (2013).

Waibel, A., Hanazawa, T., Hinton, G., Shikano, K. and
Lang, K. J.: Phoneme recognition using time-delay neu-
ral networks, IEEE transactions on acoustics, speech,
and signal processing, Vol. 37, No. 3, pp. 328-339 (1989).
Snyder, D., Garcia-Romero, D., Sell, G., Povey, D. and
Khudanpur, S.: X-vectors: Robust DNN embeddings
for speaker recognition, Proc. 2018 IEEE International
Conference on Acoustics, Speech and Signal Processing
(ICASSP), pp. 5329-5333 (2018).

© 1959 Information Processing Society of Japan

[28]

[29]

[30]

[31]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Lo, C.-C., Fu, S.-W., Huang, W.-C., Wang, X., Yam-
agishi, J., Tsao, Y. and Wang, H.-M.: MOSNet: Deep
learning-based objective assessment for voice conversion,
Proc. Interspeech 2019 (2019).

Patton, B., Agiomyrgiannakis, Y., Terry, M., Wilson,
K., Saurous, R. A. and Sculley, D.: AutoMOS: Learning
a non-intrusive assessor of naturalness-of-speech, Proc.
NIPS 2016 End-to-end Learning for Speech and Audio
Processing Workshop (2016).

Saeki, T., Xin, D., Nakata, W., Koriyama, T.,
Takamichi, S. and Saruwatari, H.: UTMOS: UTokyo-
SaruLab system for VoiceMOS Challenge 2022, Proc.
Interspeech 2022 (2022).

Hsu, W.-N., Bolte, B., Tsai, Y.-H. H., Lakhotia, K.,
Salakhutdinov, R. and Mohamed, A.: HuBERT: Self-
supervised speech representation learning by masked pre-
diction of hidden units, IEEE/ACM Transactions on
Audio, Speech, and Language Processing, Vol. 29, pp.
3451-3460 (2021).

Ren, Y., Hu, C., Tan, X., Qin, T., Zhao, S., Zhao, Z. and
Liu, T.-Y.: FastSpeech 2: Fast and high-quality end-to-
end text to speech, Proc. International Conference on
Learning Representations (2021).

Desplanques, B., Thienpondt, J. and Demuynck, K.:
ECAPA-TDNN: Emphasized channel attention, propa-
gation and aggregation in TDNN based speaker verifica-
tion, Proc. Interspeech 2020 (2020).

Kong, J., Kim, J. and Bae, J.: HiFi-GAN: Genera-
tive Adversarial Networks for Efficient and High Fidelity
Speech Synthesis, arXiv [cs.SD] 2010.05646 (2020).
Huang, W.-C., Wu, Y.-C. and Hayashi, T.: Any-to-
one sequence-to-sequence voice conversion using self-
supervised discrete speech representations, Proc. 2021
IEEE International Conference on Acoustics, Speech
and Signal Processing (ICASSP), pp. 5944-5948 (2021).
van Niekerk, B., Carbonneau, M.-A. and Za A compar-
ison of discrete and soft speech units for improved voice
conversion.

Nakata, W., Saeki, T., Saito, Y., Takamichi, S. and
Saruwatari, H.: NecoBERT: Self-supervised learning
model trained by masked language modeling on rich
acoustic features derived from neural audio codec, Proc.
2024 Asia Pacific Signal and Information Processing
Association Annual Summit and Conference (APSIPA
ASC) (2024).

Watanabe, A., Takamichi, S., Saito, Y., Nakata, W.,
Xin, D. and Saruwatari, H.: Coco-Nut: Corpus of
Japanese utterance and voice characteristics descrip-
tion for prompt-based control, Proc. 2023 IEEE Auto-
matic Speech Recognition and Understanding Workshop
(ASRU) (2023).

Traer, J. and McDermott, J. H.: Statistics of natu-
ral reverberation enable perceptual separation of sound
and space, Proc. National Academy of Sciences of the
United States of America, Vol. 113, No. 48, pp. E7856—
E7865 (2016).

Huang, W. C., Cooper, E., Tsao, Y., Wang, H.-M., Toda,
T. and Yamagishi, J.: The VoiceMOS Challenge 2022,
Proc. Interspeech 2022, pp. 4536-4540 (2022).
Takamichi, S., Mitsui, K., Saito, Y., Koriyama, T., Tanji,
N. and Saruwatari, H.: JVS corpus: free Japanese multi-
speaker voice corpus, arXiw [cs.SD] 1908.06248 (2019).
Takeishi, E., Nose, T., Chiba, Y. and Ito, A.: Con-
struction and analysis of phonetically and prosodi-
cally balanced emotional speech database, Proc. 2016



BIRLIEF RRRE
IPSJ SIG Technical Report

(43]

(44]

(45]

(46]

(47]

(48]

(49]

[50]

Conference of The Oriental Chapter of International
Committee for Coordination and Standardization of
Speech  Databases and Assessment Techniques (O-
COCOSDA), pp. 16-21 (2016).

Sculley, D.: Web-scale k-means clustering, Proc. 19th
International Conference on World Wide Web (2010).
Onda, K., Park, J., Minematsu, N. and Saito, D.: A pi-
lot study of GSLM-based simulation of foreign accentua-
tion only using native speech corpora, Proc. Interspeech
2024, pp. 3600-3604 (2024).

Park, J., Saito, D. and Minematsu, N.: Analytic study
of text-free speech synthesis for raw audio using a self-
supervised learning model, Proc. 2024 Asia Pacific Sig-
nal and Information Processing Association Annual
Summit and Conference (APSIPA ASC) (2024).

Shen, J., Pang, R., Weiss, R. J., Schuster, M., Jaitly,
N., Yang, Z., Chen, Z., Zhang, Y., Wang, Y., Skerrv-
Ryan, R., Saurous, R. A., Agiomvrgiannakis, Y. and Wu,
Y.: Natural T'TS synthesis by conditioning wavenet on
MEL spectrogram predictions, Proc. 2018 IEEE Inter-
national Conference on Acoustics, Speech and Signal
Processing (ICASSP), pp. 4779-4783 (2018).

BEAE, PHAE, BHECE, L B KHEECHK
fidOEEETNMICX 2 HAEAEOEA DM, HAE
Brp 2 2025 SEHRFMILR R ZHFGCE (2025).
Ravanelli, M., Parcollet, T., Plantinga, P., Rouhe, A.,
Cornell, S., Lugosch, L., Subakan, C., Dawalatabad, N.,
Heba, A., Zhong, J., Chou, J.-C., Yeh, S.-L., Fu, S.-
W., Liao, C.-F., Rastorgueva, E., Grondin, F., Aris, W.,
Na, H., Gao, Y., Mori, R. D. and Bengio, Y.: Speech-
Brain: A general-purpose speech toolkit, arXiv [eess. AS]
2106.04624 (2021).

Ando, S. and Fujihara, H.: Construction of a large-scale
Japanese ASR corpus on TV recordings, Proc. 2021
IEEE International Conference on Acoustics, Speech
and Signal Processing (ICASSP), pp. 6948-6952 (2021).
Gulati, A., Qin, J., Chiu, C.-C., Parmar, N., Zhang, Y.,
Yu, J., Han, W., Wang, S., Zhang, Z., Wu, Y. and Pang,
R.: Conformer: Convolution-augmented transformer for
speech recognition, Proc. Interspeech 2020, pp. 5036—
5040 (2020).

© 1959 Information Processing Society of Japan



