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1. LI

2018 E9H2HMS 9 H6 HIZMNT, NI T IN=F -
A > KT Interspeech2018 23FAf# X 417z, Interspeech X%
S ERLE ORI B IS by ThY Ty L AL
BTSN TS, 1,668 EOEFELN D D, 749 3 X
N7z, AWTIE, RSB BU5EHEM, FEHTNEH
FIZOWT, HHEMH - HIROBE, S, FSEAE, &
TRk, AN, E¥ - XEEMzRLE UTHRET 5.

2. EEWEHE - RO

TR - TR HTIE, FESHNr Ay YaYy, &
FIRAAD 2 2y v a Vv DEF 6y v a v, 5THORRITT
bz, TITRE/IVBLOINFF ¥ 2V EFEH
IZDOWT, FEFHICED K FEEZ PO RRR X &
BT 5.

T/ IMEFTENRE U EHEBHE, FICERSBO
FEIZHB W T I, Ideal binary mask * Ideal relation mask
FORMEME~ A2 % CNN » LSTM 7% 22 & D #5E
TEFEILIEEINTWS. DNN THRFEREH~ A
7 aWET 256, SREBEA N EDEIFIZET 200
EFE 57\ label permutation DFIEBFELET S, Z DR
B % fES 5 7281 Permutation invariant training (PIT)
X deep clustering R EDR L HWSLNBE D, SHEH I
SFEAIR L ZMAEMEHZED TV, BRI, [1]T
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I% Deep clustering D HE5E T & % Chimera++ network %
HIRABEZHEA L TW5d. JREL X 72 % Deep clustering T
VR R JE R AUl T, TR — R A SRS O SRR U ) R R
<A, ENDS O REBEEAS A EITE S ITHE I NS
FFRLZEM %2 DNN 2 L b #HH LU, ZDZEM LT k-means
IITARY) VT EITI L TIYAT BERT 5. — 1,
Chimera++Tl%, Deep clustering 12 & 0 1§ 5 7222/ E
T phase-sensitive mask (PSM) Z#Ed 2 Z & T, F¥&E
i &~ A7 HEE 2 FRHIZAT S . AW TlE Chinema++
THELZIAZIZL DB ONZNEESOIRIFEA XY
FVIZR L, IBAEEFADOAMMEZMMEE LT, R
ANDZEHEFAABIEZME VIR LTS 2 & THHESH DN
HEHET D2y N7 —2 %% L, Chinema++ & £IZ
end-to-end Th#E LT 5 Z & TE\WEE D o8 = % 4%
TEHILENRENTVAS.

M THEERINTVWEESIL, ZNFEFTDEL O
TR DIRIEA R 7 bV OHEED B DR T, £
IR U CIRBEEEFR OB DEZ O 5 FEAHLT
HoTDITH U, SEHTIIGRIHE A QN IR HEE
LWENEHZEDTWS. LA L, MHART ML,
JAHERHE T2 7 L — LB I 2 X EM R OHf %
W72 XTI NIER S0 720, RIFART MIVIZHARTHE
ENNEETH D Z Vo TS, 2T, [2] TIENiMH
ARG PV EEHEHEET R0 02, AHEEROHFEIC
B1LU, A7 7 ANDOEY 2 HE T SAIME L L
TAHLFH % #E €3 % PhaseNet 23$2Z X 1172, PhaseNet (&
& 0 HEE N72{55 1L SDR & &R RO HiE 0 BT
flixh, SEEOEF(HTHARHELELNEZ &N
MRINTWVWS.

T, FIAHHERE ORI % [ 5 728D, W] R IR R b
T < A BRI CHRFA & 75 DIRTUAHEE 217 5 DNN 2
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HIhTwad. FlzE, [3] Tk 1IRGEEAAALSTM %
HWT, BRERETER»S6 2 —VEFREANDIY YV
BRIV NV THET 2 FENMREINTWS. iz,
[4] TIXERE G#) 77—V &AM TH TR TED Z L
ZHIWT, BB L~V TOE TR & Rl E R T
DIATHEEIZHWDFENMREINTS. REEKIZEA
EATHI A IRIZHED K E / FVEFHMGE L kT h, FE
EOMHBEMEZHMR L DD, EEHOWHICHIL TWS.

% 7z, Interspeech2017 THEE X N7 HOSHIERFE (gen-
erative adversarial training; GAT) (23D < FFHEEFATEZ
FEYI0 Iz, /KD DNN ICHD L FAEADERLIELE L
T, H7-REHNEKZEAT 2 FEMNEFEL REINT
B, SREW OPHEERVED - 7. HIZIE [F] T, &
BERPS ) —VERADI Y ¥V T EHET 5 L FKY
i, 2V —VEEAPSRATHEADY Y ¥ Z 2 FRFICAT
5 cycle-consistency % HIKBIE L THEATHI LT, #
MICRAER P27 ) -V ERAD—HHEDOY Yy ¥ I %
FHEHTLHELDD, ROHEERD O ER T E 20T
FEERTES ZEDWRINTVS. iizd LSTM (25
< Ideal ratio mask XR— 2D FEIZ LT GAT %@ H
THFIL[6] °, BAAALSTM IZHE DI ART MLwy
YT R=ZDFIRIZ GAT 2 @M T 5 Z & T, BERE
ZBEWTE GAT BEMTH B Z L 2R UMM [7) 2 E
i o7z,

VT F v 2 I)VE R - OIS TIE, fEkD MVDR
U4 F—E—LT7 4= DNNIZ kB VAZHEEEM
ABDEEBHABL CBEEINT W, fIZIE, Fv
IV T EIZEF ¥ 2L LSTM 12 & % Phase-sensitive mask
(PSM) ZH#EE L, 1551725035 A T MVDR beamformer
ZHEET 5 FE 8], HEFEL 7z MVDR beamformer @
e &F v 2OV ORFEZER®RE VT, YVFF ¥ 1l
LSTM (2 &% PSM %2 X SIZHEE T2 LR ENREIN
TW3 9. TSITKRMMATIEELT, [10] TRESN
=FETIE, IVFF ¥ RIVESORNS T VX LITER
IN2DODIA BT FRTEHVT2F v 2L
LSTM iZ & D PSM #5E % 17> multi-channel Wiener filter
(MCWF) # HEME 5 T LIRS 5. &3¥1 2707 %Y
AT THEEL - MCWF IZ X W L 72551, &F v
VORIEA R Y MV & HIZEBE DO L F F ¥ 2L LSTM
WAJTIEh, mEi7 PSM R ns., Zoe & R
PeflaE—2 D0y b7 — 7 TRET EFEPRMIEIC &
D end-to-end TEHAFET. F ¥ XN T &2 PSM % HiE
U, beamformer % k&4 2 FiE%, ¥ ILFF ¥ 2L Deep
clustering IZHDO K FEL D EH W SDR BELNE T L
PRENTWDS ().
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3. EFEaH

3.1 #3541 End-to-end EHE25#H

End-to-end (E2E) & EiBaiDWIZIE 2 Z B4 TRANE
U7h, Blbld A v 4 v EmRicomEz2 2L -
WRBINEEZTE D, SEOXFETH WL DLBEFERD
Hotz. TITIEFAVIA VUHIZET 5 H D% Ui
FRFMLEHNT 5.

WA (bidirectional) LSTM &4k 4 5k T\ 323%
MREZE £ 72 5 T AEEME N RIB X 1, E2E H A 8# 0l A&
THEZ L DWENTONT WS, EMEEE2EB T 572012
i, NIA=RFa—=V %32y N7 —27 OFHM LI
MEDPEETH Y, R ZOMEIZHE A (unidirectional)
LSTM O LS54V I4 Vizxy M7 —27 DFECTH
EBTHoT-. RN STIEDO—DIX, triphone €T N7 ¥
DEGFED XY b7 —2 2L U THEYH 2R 5 Hik
THEN, ZOMKIHEGHELNAETH L LV E2E
VAT LORMEEEREB o TUE S, XHk [11] TIE, A
&K (knowledge distillation) ¥ DA ZFHL T,
+RIEHEINEGRER A 7 T 1 » AT bidirectional
LSTM #* 5 unidirectional LSTM (2 83 % 5% 4 % %3
HEZRBELTWS., ZOHETIE, Bty b7 —2
T& % bidirectional LSTM & EfEx v b7 —2fllTH 5
unidirectional LSTM D ¥% 512D WTHFHERHEZ HW
FTIZHFEIED SN 5720, E2E SHEABFHOMN HEE
724912 unidirectional LSTM DMEREZNET 5 Z L BT
3., EBRTEANVFaS5L5— VT8I VAL—Y
VLA LEEEEIToTED, TV ARYIMMLICE
DL R TR R L T 19%DRE R ZER L 72 Z & 2
HLTW3.

FEhrEY (HAMIZIE) SEETLVELEBEL LAV
E2E ZER#BY AT LIE, HMM DAL T )y KV AT
DZHARTEY Y —ATHEEATE S0, £ OHERE
FREHLS ZEPTERVHARAARD Y X T L TKERE)
REFET S, UL, ETAVDEISRET0 82 Mh
X85 UTHRRRBE B> T U E S MEND - 7=,
SCHR [12] TIRATHI DRI RIGER Y, *y VT —72
NT A= X OHIEIEE 2 X &G L, £72, SEFEOM
AEDOREENRGTA—RF A X2 EBL THRERE Sk
ERZLTWD. SFEOBMAIFATE AR RENEZ
RLUTWED, ZhEFhEMlAGbE 5 Z iz k > THRE
XS ERIFRIENTEE RO TVWS.

77, SCHR [13] TIX E2E Y AT AZB T 2 HRIEE O
—DERBELTVWS. BERNIZIE, v~y 7 AT7—=1) V7l
HOBERZ XM S layerwise 2L %2 ED, BREH
IZLSTM JE %258 5 Z 212 &k o T, B2 83k fe
DWEIZDRIFT WS, /2, 2 MU —2FFNPKRT
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5 ETOFEEBMZIOVWTEEEMH S, FH S I 1000
R¥fE] @ LibriSpeech X A 7125 W T, dev-clean T 3.54%,
test-clean T 3.82% Dk /KMEDMEREZ EH L 72 2 & 2
HLUTWD. Xk [13] TIE, EENIZA Y I1 v ERR
BCOERFIIT o TRV, AV IqvadRe Lk
E2FE HRiiC bR TE 2 fiEE LTI ET
THW 7=,

3.2 BEZERETILOES

TFTEANTF =R DAREM - 72 FHEREE TV OEIGIL,
FEHMNERICEE R R A TH D, SHETINVEIHERMN
CHATEHAI2IE. KA VEIGEDTFF AT —&
EFHOWCEHBET NVOAZEIGT 52 & T, g
WZRAA VHEIGZFERTEIEeMNTES, L L, HHR
HETNVEUTEE EFLVEAVSIEA, TFANT—
REfFiszETIVHEIGDPFEELRVE WD RIS H - 7z,
Interspeech 2018 Tl&, Z DRIEZ RS 5 72D D LD,
WL OFERI Nz, Xk [14] Tk, FO¥FELALSEE
FNEAAATY B2E BT 2T 32 LT, HIGHE
2, SHEBETIVICHYT 2MAOAETFA T — X TH
5T 5ZEHEICT A FIEERELTWS, Sk [15] T
1%, text-to-speech ET IV Effio TR A1 VEHISLEDFH
AT A LT, BISEAREICT 2FEEREL TV,
iz H . FHE RO T TIVEI T < OEBEZE T
£hBo7t, XHR[16] Tl =a—F 3y baflio s
FEETIVOHEINIZEWT, HEL2KET 2 EALFIEL R
ELTWD, 3k [17) Tl fBINR AL 223615 €
FNEWLETSHZ LT, E2E EFVOEINT 5 FEL2IRE
LTWw5, Xk [18] Tlk. EFAHENALA ¥ =%
72 LSTM H8EF LD KA A V#EIEHIRIZTZ S Z
EZRLTWS, Xk [19] TiE. batch normalization %
BUVETFTNVD, HEFIZLZEIGOMNRER MW ESE 5Tk
ERELTVS,

3.3 BFEDEHIAANY ML EIGA

FAR S 3B ALEL 0 B I AL 00 43 B85 & ARk IS, A I
BPWTET =R 2FHETEDORY MIVREIZHDIA KRG
BZT&ETW5. KT Interspeech2018 TlX, KED IR
N UEET— X957 MVIHDIA A DR 2 54 5
Mt Z DA EE 2 £ D72,

SCHR [20] TU, SR T — X E2EEEONRY MVRENZH
OIALFEE LT, BRSEENIHESEFIZE5 1) % Continuous
Bag-of-Words X Skip-gram &L 72& X HIZHEDILKF
EERBELTWVWS. ZOWMETI, SHThOHRESR %K
HIEUT, HEHFEIIRIGT 2T AV FOFFEDSFIHE
DETAVINOEREE2FHTIETNEFE T LI LT L
D, BREOEKRNLESZFEERDONRY MIVREIZHDA
CHEMAZERL TS, HEERREZREKRT 2ERIZE W
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T, SEroFEY LRI PVERBEIZ, TFAMroEY
L7280 L D BEmVREEREZRALTED, SHICEEN
5y FREREHBEBLHEODAANDEESTE LI LR
BIhTWnwa.

Xk 21 THHEMUAZFEPREINTVLEN, X
Bk [20) & 2725 503, HERAOERE S A TEE %S
MOBRL-TWD, ZOWETIE, FEIRZ 0.5 BOEE
Ev¥ AV NI LIZERZREIL, 2 00FF 2T AV b
WS 2287 AV My, TS5 THRWHIZTFHTSET
WEFETHIEIZED, EFz2EERDONRT MVERELIC
MDA 2HEE L CTWE. ERTIX, SERMOEN
REEL U TAMTH IR NTE D, REID KA
A VDEREZRBTIRICANTH DI LARINTWVS.

ik [22] Tik, RIGERBIE TIICED K R Y MVHEDIA
AFTH DD Audio2Vec ZFHAL T, & & HEFHEHOHM
L AVTICEER B ETIMET 2 HERZEELTY
5. ZOMETIE, BHICKEDEET — X% Audio2Vec
EFIHALTARZ MVRINZEBRL, ZTOXT MVZERZ 2
FARY) VT FTBHIET, GERLELUZEKEE OB
TRVEBEEBERLTEL. RIZ, ZOITRVEBILFHE
VURNEMDEODOERETVEET VT B L
W& EERBEEHT S, SRVERE EEEZMOT -
ODOEBMETNDEFIZERA VIR, FE L FHES
DRIEE < FHWTIZ, Generative Adversarial Network 12
HOE, RYMIZFHT D2EERINPZ D TRV ZE RS
53y NT—=20 52T BEDIEETEHI T, BRET
LVEERLTWS, EERTIE, 5% REOERRINEDE
TUOYIWHETHEIERLTED, IR LUEH
F—REHATSHEE L THRKENMRETE 22 5.

4. FEEFHE

SEERMTI, ERAE 4y ay, BEXAT I
¥—varvao2kyvray, FEMREi1 Y>3 05T
tyvay, 69 FOREI TN,

EEDEA b LY Ri&, WEROFEL S EEROFH
FKELE T 5 EEE RS 2 S EAT 2720 DEHLAT
H5. Rz, BEZFEICED (EERFME XA FE
TINZEED  GEHREL (i-vector) & RS EDOFEHRMEIZ
HWimLTtesy, EFEICEDEHEZED .

Sk [23] T, BITEDERE Y EITH D  FEERBHH O
T 7 72 NTH B x-vector I self attention Z#EA L, ¥
FEO— XN EEF IR RN B GEEITB VW TERHER
AR ZITS FESNREINAZ. 2o E, H0A
B X5 HIR R MA OB 2EAT 52T
BEBOPI ST EZERRINT WS, FEERBE
HTH I self attention ZEH AT 57 70— F Ik [24] T
bliEIhTns.

XHk [25] T, angular softmax % HEEBABIZEAL,
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EEERMIEMICEEE R 2 MDA FEMREI N, AF
HIFBERAZEMIZBWT 2 DDFEHERHERT LR T
AEERSTE D5 X5 ICHEEREME22H T 5
7280, FEERFEOHEMETMIZ YA VEMAEZHWS
LEIIHEL TWA. EBRTIE, —MIW7A softmax 12 &k 548
REABIT AR TH 20% & KIERERD Bl Z 2 L, 7z
i-vector/PLDA & HARTHK 25%DFR D HIHZ R L7z, £
7FESHER T, FEENEBOMD-D, FHFEI L OFEE
KB ETNODOFHFEEH L Da—2 ) v NEEHEE HELREE
I\ center loss YW 54172, center loss (ZEAFRAEIZ
BOWTREINZFETH DY, FERETHAEMNMEEZR
U [26], £7-FaEEOEBNTXT Btk m EAYATRE & 2
52N E IR 5T [27].

SCHik [28] T, Triplet (25D < GEERBUHHE T LD
BIZHBWT, FHEHERBLZ FMFIZHW 5 Conditional Genera-
tive Adversarial Network (CGAN) % i U F IR fow{b 4
HFEERBELZ. ZD & E, CGAN #Bi% Discriminator
loss 721F TR < FE&E 3% 17 D softmax loss Z AT )L
FRAVERZ(TS 2T, BRFEFHITIEDIT DDiEE M
EREASINTVEEEVERINEZ L E2H-oTWS, K
FikIZ triplet loss D AIZFED < FHEHE REMH TN TE#
D HIEER 30% L EE WIS ERIZEWEMEEZRLTED,
EERBHIC B WTERET VOBNZNA S Z & T
FREORE S M ERFEMEER EICBR 2 Z e DURIBX
nr-.

2015 SEDP SR E > LFEHEIRAITN T 5720 X LKE
Mo a>y 54> a2 THB ASVspoof DiiiivE /AT
Interspeech2018 TH A& 0 9 £ UMIILIZEE T 2iaX»% <
FRINZ., & <I1T 2017 FIZFAME X vz ASVspoof2017
TSR EEEOF ZREHET MM T 7 v AKEIZHE
BEMTSNTWAEN, REMEDEN -7 Lightly-CNN
(LCNN) [29] iz &D K FRIZBWTH EER 28 6.73% & +
NIEKEETIZRD o 72720, HAEREMRBEICET 5
ML 2 EHO TV, HEfifa@me LT, Y0k5%
REEEZAVLIPE2#HRTI2LOELALTHY, #Al
EFNELTIHEARL LT OMM 2%8 L, dkET
s 25D Lo TV, ZDOHTH, LONN & b {EW»
EER %27 3CHRIZ DWW TN T 5.

SCHR [30] TI, FAEESEEHKFTORVVARY ba s
7 L DRFE R E @A ENENHNS Z 8 ITE
HU, {(KREBMEEE D53 #EEED =\ Mel filterbank slope
(MFS) & & O J& i B 0 R s F4& (2B % Linear
filterbank slope (LFS) Mi i DRHEE Z AT 5 Z & 2425
LTW3. 2 DDREENHBEL 725 DIE, ASVspoof TH
W27 03 E USSR D8 T, MARy I~ (7L
BARY 7724 7 TARY va T T LEEOH R
HZEIZEEAELTWA. LALADS, T A MRS
BMOFERIEOPSRND, FEERL LTI MFS 8 LU
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LFS, Constant Q cepstrum coefficient (CQCC), MFCC
D 4 FEFEE A, BEEE T 212 GMM 258 U 7-%, oz
K % #4103 % Dicision-level feature switching (DLFS)
A2 O TREBEEN 21T > TWd. ZOFRIZEW
TEIRT 2 REED MFCC, LFS, MFS & U7-B2®D EER
6.23% &7 >THH, INFETHEEIN ASVspoof2017
D EER & LTIERHMELS LTS,

Xk [31] ® 3CHk [30] & FRRICHEBE OB IZEH L7
FihrhoTWa., 25 6I1EEFEEE D Moduration spec-
trum 2 & #H S K CBJ7ZRHE T3 % Modulation static
energy cepstral coefficient (MSE-CC) & Modulation cen-
troid frequency cepstral coefficient (MCF-CC) %z it L T
W5, MSE-CC & MCF-CC X ¥FHEE2EKP oG o N b5
BETHH7-8, X 51T, Short term cepstral coefficients
(STCC) &\ Moduration spectrum 7*5 7 L — LA BAL T
HHINARBESFHALTWS. ZE53RHEI LI
GMM z2Z#E UL, ZOMAGHLETIHMiiZIT>TW5. &
FEEZ H 5 MCF-CC, MSE-CC, STCC §RT%#5 Z &
TLCNN &0 BV EER TH 5 6.32% &ML T\ 5.

SCHR [32] TUE, 7 4 VRNV 7 PR R A2 TRT 5
DTIE L, #ERREEZ T 5 7280 D Deep siamese
2y b7 —2%H\WT embedding 12 & AR ER T 2175
ZEERBELWTWA., Siamese 3 v b7 — 27 HIRIZEEIZ
B BHERE R E R4 R FEV AT L LTHW G R
TWb 32y NI —JREET, RTTAHSINEZT —XHHE
U2 I AZFET 508 5 92 FELUE D S HE T 2 kA
o TWVWB, LnULRNS, 0T EFUMBIZAL R Y
N — 2 ZFIHTE b o 7272 OB % H 5 B 5% %
oIlory =2 UTHET S Z £ T embedding
INREEME 2T oTWVW5a. B ARFENIZRE L TIiX
GMM ZfHHLTH D, EER I 6.40%& LCNN & D £{K
{EoTW53.

5. RAIFERE

ARSI, 6 £y ¥ a VR FDRED TN,
D5H 2y ayid INTERSPEECH [EHID A~ v
Wty a v Ths Computational Paralinguistics Chal-
lengE (ComParE) TH b, RED X AN & 75K
8, B ARG (TR 05, BrEFESE, LED
HCoHol. AHITRINSGDARY YLy Y a ViR
Wi, — A7 EERFRICET A RRIZOVWTIHRE T 2.

JRIEERER TTIIVERIZR &g, =a—Jxy hT—7
ERWEMN S BA SN2 B, EEEEP AT b
0275 L% AR E $ 5 FHEEX MFCC X0 S A E B #7s
LD a—Y AT« v 7R EEZ WS TR TEH
ARBWEEZRLTED, ERFRHTH raw data % [
WA FENGRITT B L &2 A,

ik [33] Tik MFCC, 87 —ARZ M, [FH5EEO=
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D DA LG U, B 52 b I 2B
MIRTHDZ L ER Uz, THIT, ETIVREEDE N
T — RIEEDOE, FHT - AHKFERE L BEREEE L O
BRI % SEERIZEAEE L, TDNN-LSTM-attention #§i&H%
HERENE VR, FERE T —D T — XILRAZ R T
HER, FHET—R2EALRTHRERERE TSI L TH
BN ET 5 m 8GNz, BIEREORE R B
M TELDORBEERATEY, FEFICSE L LR ED
—DrEZ5.

SCHR [34] (3 FERS 2 SEEER & U TR % EIE R
EREU. BIEREICSHENREHVWS T Ta—F13X
ik [35] & EOLZBMOMERIMFEVFIET 208, BEETHRE
REAOERTHBEIFREEEZRESWET LI L 2R
L7z W) JCHIKRENEFZ 5. ZLEITOFETIE
HERIUDPSBFRERINEZ/ TS0, SHRAHHERE
WO E RIS EBOBETH 5.

JEMERARRE TNV EB BT BT NN ET—XDAR
R B T 2 HENHEDO — D TH 57, T DR
I BREE N ORI Ni. R [36] 1 Generative
Adversarial Network (GAN) (2 & 27— ZHLIEIC & > TH#
Br— X BZ25RM0CENIE2FE2BEL, A—a—
NA - 7B A= RZAGHli O 5 THREVRET S5 L &
A7z, SR [37] 1B EBG kD 7= DERMLIZ T, A
N7 — X DR 27 Ul & 2 2718019 % Ladder
Network ZFIH L, EEEREE 2z LI ER. 51k
HFEFVT NS LEA D 0 FBIHERTRETH v, 58
BT RV LT — R &2 1 U 72 B O MG ANE D
EEZOLND.

xr ==
6. BEFEE

ZEARICETA ey avidE ey arvdb, 57
DRI ThTz.

6.1 FHFEAYAI

Text-to-speech (TTS) ¥ A7 LD HEIEX, DNN DA
WWEOBIZmELTE D, HXxDEFETHERINZEH
EHIZTBHZEHELR>T&E7. La»L, ANHDLI &
SRRIRFEGHEARA N B EAMEIZTY b=V L TEKRT S Z
X, FREFEHLVWERAITHS. DD, SHF
FARANEBET S I ZHE L TTS ¥ AT LD
7% - FAFM T LN TH Y, Interspeech2018 THWL DHD
FIEBREINE.

SCHik [38] Tl, DNN 2D FEMFGEE T & 52
ETILVDOANE LT, SHEBREEICINAEIRIT (4 R0)
DEFZI Y P —LT BRI MLEHWTS. EIEa
Y= RZ MLVOERTTE, ENENED - BLA -
By - EEaeRlLTWd, GFT -2 o@E2 FHlIT 5
72T ET T 7z extended Geneva Minimalistic Acoustic
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Parameter Set (eGeMAPS) % i & U7/ &E FHIE T
WMIZE D2 FHIL, B> br—RZ MLELT
FMALTWS.

Sk [39] TIE, BEREAEHE L EFAILT B
EMPHASIS »M2% 1172, EMPHASIS Ti%, CBHG (1-
D convolution bank + highway network + bidirectional
GRU) # FEZMHET T Ve FEEF L LTHLTW
%. CBHG O ANIFERIZE T 2 5880 & @ - iaa
B A EEREE L LTEY, ThZE D 1 IRIEE
BRABRT A VR EN UBBED R Y DT — 2T TIRED R X
NTWB. B - BBEOREEIX, SRICET I RHEE
HARGWRHEETH 528, @ DOEAAART 1 V& % FH
T25Z LT, BN - HEORHMENER I <05
BEFEMLUTWE., 512, BBV TH HFEREE
DOFEFZ L 12l @ bidirectional GRU J& % FF DfIEIZ &
b, AREADOHEEZWEZEL TS,

XHR [40) TIX, HARRETIVEEA L seq2seq ET
)V (VoiceLoop) % VAE IZ#1AJA A 72 VAE-Loop DHEE X
N7z, VAEIZ& D, ¥8 T — X OBERI % BIEL % H
WCETMET B Z LD TES. LT, VAE OEELK
% VoiceLoop DA & T 2MEIC LD, BERHAEZEREL
TEREGKREEBRLTWS, ERIZLD, BIELROEE
EHESHI LT, FEMEPHFEAZA VNI bp—LT
EHZENRINTWS,

6.2 WaveNet hI—%

Interspeech2017 IZHWT, mfbEREHEIVAERD O
D WaveNet A I — X PHREE I N7z [41]. WaveNet R I —
RIEGEMEE T VXLV TV v iz X b EEERT S
HaRBFRHO=a—F)bxy N THH, FEREREZ M
ATNZHS Z e T AEREZI Y P =252 eNTE
5. REHTIXS 6 E WaveNet R I —X &2 FRE S8 -
BREEMR A7 IZERT 2RI RERI N, EEGEE A~
DO GHMEFTENTEH D, HEOAAMEE LTHRTH 5.
Rz, HEGEH O T — & 6558 EMIF 2 WaveNet % #
BLTHE, PEOHPMEGEE T — X THEIGIEE T — AN
R oz [42], [43], [44].

Sk [42] TRE X N7z TGlotNet] T, FMEIEES
7 WaveNet (2 & D EEAERK SN, Thz2EEE ARG «
VRGBT Z e TERBIEAER S NS, BhRE5DER
WRIZESO Y AT 1 v I3 mroDY 7)) vtk o
TERHEINTH D, WaveNet I& mixture density network
CLUTRAVBVAT AV IRADNT A —RERELL T
W3, EEESEERIEEREEIMENW D, TaRED
7 — & T GlotNet ZHANZFHIML THIFIE, Thzd iz
U CTHREEDDED T — R & 586 % s BRI EH T
5ZeNTES. FHEB LCFEHEFLNE T 5 Bl
FERIZ XD, WaveNet Ra—XIZ k25 DEEERKE
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BUT, GlotNet iZZh & FEELL EOMERE % R 3 E1 T
LHNTWVW5S.

SCHk [43] TIERX =7y FEEEDDBEDOER T — X % N
FFONANREHREBMETIVOBEEZMFLTWS., X
FHEIZBWTIENS M LSTM-RNN 2 R@EAfe 7L L
UTEHALTWS [45]. £HutiiEogmsr ofliti iz
MFCC &, &M DE RSBz AW T EENEE
(phonetic posteriorgrams (PPG), &ZHEMERIGHR) (<
EHING. HWTPPG M EFE RNN IZAAETH, X—
Ty MERBEDGERME (AVT TA NI L HARREK
B) B EIhDE. PPG ICIEEEEFKRGTOSEN IV TF
A NEBRBREENT WS 20, §FEHIEMTFED WaveNet R
I—RBEIZHIRAEH Z e B/ I NS, BEFE
i, FEEHMTFEOMREEHES 2T A VCC2018 128
WT, HARMIZET 5 5 B MOS {f & 355 OB Y
5 preference score DFRATH 1 M Z2E KL TWD. K
MOS 13 4.13 TH b, BHEZRAHEPRINT NS,

XHk [44] T, FEMETHIR T HRIZED S LHTFE
PREINTVDS. FEERXTDONRITLILT =X, Hl
R—2AD TEEEH] (AR MV SR 51750 B 5h U
ORI NG, ZHIFHZIZY —AGEEDART b s J A
NMFIZE DL, 72714 RX—=Y a3 V75 zH#fEEL
Db, TNeR—=7y MEEOFELHITIADESL Z L
IZX D EEZRY PVREERTIVEOND. Y — A
DEEFITIE EFL O PPG AEME I NTH Y, HEINDT
7T 4 N=2 3 TR DFEE RN @D 5D Z L
Wi hd., EBRTIE, AVTTANT L, SE -
FHMEIZBE T B preference score, B L OHEIZHET S 5 B
B MOS 2 F-li L T\ 5. T4 5 OfERICE L, Wi
NOFMREIZ DV TEREFIRICRY 7 1 TRAER DG
LNTWVW5S,

3CHk [46] TIE, WaveNet R —XIZ k> THEK I NS
BEREOMBLILEBIRT 2 FEPREI N2, WaveNet R
I—-KIZKBHEFERTIE, R UTEPABIZY Yy VT
TE2Y TN HEL, /A4 XWBEATLMEDRD - 7.
ZOMBEITHLT 5720, A5 Tl WaveNet O {747
AR EEEL, BETRIRSICE D B ARRF#EEO L
EEEEHRNE UTHT Z e 2RELTWVWS (RXFILT g
THDOEA)., MHRIRIED Y ¥ ¥ TIEBERFIVT 1 TEHIZ
Fofiflang. =727 UREFHIGRRIE, S28RNHEL —
H WORLD R — XTI L TRONDIEFRET A Y
rr oI nsd, ZoEFEFEEIT AV MEE 7, WaveNet
2 & B AR OB IZ R S, BfeoREN—T
PAEIZ /o 7258 T I MBI L O & Y v TV A K
ENBELLKATHD. FAELHUIEET 5 FHBIFHMERIC X
D, REFIEOHEAFECTHAFEMMZETIETIIEE
M LT 52 e RINS.
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6.3 Zftt

R [47] T, progressive deep neural networks(PDNN)
IZXBHEEH T X MY Yy 7 BEFRAEHRTHWY SN 5 58K
B (U/V, F0, LSP) DEFILARELTWS. fEK,
U/V, FO, LSP @ & 5 O &R EEZ MW 554,
£ TOEEFHELERS L DNN F2E 7 L0FE B Th
na. ULhrL, SEHEHORTEIGNEDS ZREr64e
R oo UGl e H B E T IVEENRNETH 5. A
XTHWSsNS PDNN X, 1 DHDX AZH® DNN %%
BUNITA—RZEEL, KIZFEEFEAD DNN & RENfE
ZERL7Z2 DOHDXAZ MO DNN 2%EH 95205 &
512, Y7 DNN OFE % {21297 . &% 7 DNN 352
7% 5 Bl FIEE W THETE 5 LT, RBhEh EEk
INTVWBZENS, INETFEINTEZY T DNN
DIEHREFHREE 5. FHFHEFERIZSWT, PDNN
CEDEREFDHEANM LU ERRINT WS,

SO 48] TH, A E WA BRI BWTRRREAEE
PEHIENZNE DI DIZDOVWTHELTWS. AMOEH
LRk AR (1974 02 6 2018 “EO/) D 12 D FFH AR
VAT LA O G E NI % likeability ("Please listen to
the voice and judge the level of Likability. i.e., How much
do you like the voice speaking?’) & human likeness(’Please
listen to the voice and judge the level of human likeness.
i.e., How close to human would you rate the voice speak-
ing?’) LWHOBMTY A=V I TANETVIHIIL TV 5.
likeabikity & human likeness D FHiifE A & FIH X 172 HHBE
FREE D, ZNSITEVIRIEOBRIED B 2 Z & AVEHAE
N, REBTEEFEGHRIZE T2 AL[KROBHLITITAE
AR e o TV 5.

7. ER - XERIM

4 [ D Interspeech2018 Tk, [EfE B & O H 712 B
BT DMERELEAIITDON, ARV YLy v a Yy
“Integrating Speech Science and Technology for Clinical
Applications”, 72 & 6 DDHEHEL Yy > a v & ZDMD T —
XDty arvTHEi 66 HDORENDH -7, FH LA
DI=HDEH - S (FHK H. Meng) OHEDH D,
¥ 7z Perspective Talk (Z 35T, JdT4ED Deep Learning £
iz ffi o 72 NI OBESE - 5 A UL B0 2 Bl ASEL D B
5N 7z (38 T K N. Mesgarani). % Z TiZ, Mz &
DINDIEEIP S A Y a—REITA VY E—T 2 —ATH
% Brain Compute Interface (BCI) ~D )it TR EE
DREBEEOLENAREL 02 Z LB WIFRFEI N5, OB
REOFE#HZH > 2EErOoEANETI—T 47T 3
M, NDHAT FINR—=F 10 —5hRD & 5 1ZHilEss £ T
REDOEREZBINNIZHMHT 2222 HEL T, #ERED
TERZ M 72 R 5 & N % - BB 2 IF5E A3 1t
INTz.
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FREHNUIOERE - S HICIEZ IO DB E EN,
RK&ELIZ
(1) FFAXHEIZBEbD 5 E M - FEE - MElEE, £723 (Mo
BE - BEEOHETEENEML 720 B ICREAE
NDHDITDONWT, HiH &l THRE - 39 2 Bl
e EEZ LS BHHE AT & Uz ek
flilEds - ATHNEOWE - FElD 72 & O Hiffy
EEAMEHWEZEFY ALY
BEED D 5 AANDEFHE 5B EAM % i > 72 L%
meAVRT T —A
W zEDIZRIF N5,

(2)
(3)
(4)
(5)
(1) ONROEE - FFE L

Tl Interspeech2018 Tld, A DIRE R E N H L Z b £
D RS, MRREIC K DRI K A MEREX, OFH
K BHRFER S OMERE, BECHEIIRENEN S
D DI R B R E & W o 7o R BEE BRANE, BEAA S
N LEZR EARED B SN T Wz, HEIRHGIZ X, RE
T XER, A7) —= v TREE KB
TR Tr2e, AFPKISIIKVWREZRRSZ
LRIy, RERA - RIBEEABEICT 5 & W I A
HMH 5.

THEORBIZISU TS I ERFEVPISNED, 5D
D EEPHBTIEEFE 2T TR < HKENBEDTF A b
HRBLHLELZITHLEVWIBEN S, SRS HER
BEENENE AL U7 LSTM & HW72 /1% [49] %, A
B ORb 2R E % W72 MFCC O i-Vector &\ 7z F
% [50] A3d 5. i-Vector & W= FiEIZ %, FE ORI D
7D [51] o X—F VY ViR RRE LTHE S - F
FHE L L ITHEERED i-Vector & FI\ 7258 [52] H°
BTz, DRI IHZEE MR LAE (ALS) 72 & Off
BERIZEBEEDOEMIZOVWTIE, ARZ b OS5 0%
AJZH WS Convolutional Neural Network (CNN) (2 &
2 ¥ % W= 5K B - 72 [53] [54].

ZONHORME LT, 775141y —ORMETAR
LWIBER, RRIZ X > TIERRE VDRV T =R
PINEIRETH - 72 0 ) BREE X Z DMOFEHDIX S D &M
RKEWIEDDH D720, BEOSRITHEMIZ R TE W0
Labdd I LITERTORLENDHD. TNITHLT,
HEEIZLEZD, BT T -2 DOINEEZILLITAE X1
THHODOTRE LT, ERFHADT 7Y ETOHFE®, A
FANEEIZ &> T - M2 dT2RDVITNN—=F ¥ LD
I—VzY MPEREICEMLUTEZ TS S D HikzE-
f:ﬁﬁ%%éf?)o#

SCHik [55] 1%, FAEEED Y AT 03 H/NE %, RS
6170—:/7@af%%¢6ﬁnf%5.m5%®m
HPRAT— N7 5 VT TV RIZERR U Y@ D45 29
WEERIPRRL 725 — R & AWz, MFCC & 7D A A2 Fi
D GMM %2%E U Ti-Vector (Z&H#L, VAT -FEY RS
DT T A3 D 721 L2-Regularized Logistic Regression
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(L2LR) % FHWT 9“1»—7“1/&)1/0)5E%H6A%WEwvﬁﬁ
RIN—THBEERTD. ZTDOZHIT, FHFEIZDOWT, Y
za%b~#U17@%&51®%7wkﬁbftﬁ#b
FHELZZ2a7 OMMZID, 237 BEWETIVIZHHE
L.

SCHk [51] 1F BT EEALE & R A S D M
W‘A&E(Df’&)@’dﬁjufz?)é FRAAE 1, FHHIZ BT 4 X0
MR L 22HpH L. REFICEPF LRSS VZ0A
E%H)ﬁﬁﬁdiﬁfﬁ?‘é ENDRANEIC L Ve EZITB L T
Lo, BHEOFKFENED S EHRITREARND LF A
5N 5720, Xk [51] T, & w2vec IZREINDHHEFEDON
7 NIVRBULEMN % fi > THREENAED S WIS Tz 5
MEFEOEFEZEHELTWS., SiEEREZMMET 2720
12, Kaldi(TDDN-LSTM L ¥ ) 12 & 0 FR 8% 17 - 7=.
FEE U HEPSBEE TRV DO L EHEHE LS D%
D BR\W721,GloVe 12 & DRI MIVEREL %185, KZHFED
R NUZE D CEEME, 580 35755 2 RGER2 MLk
FHE L, I8 80 HEED sliding window Z & IZFEE T — X9 5
BH U&7 5 A0 (EHME, 8) OR2 bV e Ol
T 5. T OHEEDIED RS 5 ,CNN & LSTM % fH A
BOEZEIERICL VI ZTD. RRITDOWTDHHD
% (DementiaBank), /0EE+: & O2EE (Hallam), /N —F ¥ )L
TYARY MDD (IVA) D 3 DD 3 — 82 %53 L7z
& Z A, FHE D Word Error Rate 1 26%-45% 2 &
Do T2 H, BRE T E O 72 GRAVE 2 8 > D F A F2 R T
X, AFTOFESR I Laffio 256 L AEED LR 25
MENMGFOI, HRRROMBIIHETH D Z LR
ni-.

ZE X

[1]  Zhong-Qiu Wang, Jonathan Le Roux, DeLiang Wang,
and John R. Hershey: End-to-End Speech Seperation
with Unfolded Iterative Phase Reconstruction, Proc. In-
terspeech, pp. 2708-2712 (2018).

[2] Naoya Takahashi, Nabarun Goswami Purvi Agrawal,
and Yuki Mitsufuji: PhaseNet: Discretized Phase Model-
ing with Deep Neural Networks for Audio Source Seper-
ation, Proc. Interspeech, pp. 2713-2727 (2018).

[3]  Nima Mesgarani Yi Luo: Real-time Single-channel Dere-
verberation and Separation with Time-domain Audio
Separation Network, Proc. Interspeech, pp. 342-345
(2018).

[4]  Yuxuan Wang and DeLiang Wang: A deep neural net-
work for time-domain signal reconstruction, Proc. Inter-
speech, pp. 4390-4394 (2018).

[5] Yifan Gong Biing-Hwang (Fred) Juang Zhong Meng,
Jinyu Li: Cycle-Consistent Speech Enhancement, Proc.
Interspeech, pp. 1165-1169 (2018).

[6] Yanmin Qian Dan Su Dong Yu Lianwu Chen, Meng Yu:
Permutation Invariant Training of Generative Adversar-
ial Network for Monaural Speech Separation, Proc. In-
terspeech, pp. 302-306 (2018).

[7]  Shuang Xu Bo Xu Chenxing Li, Tieqiang Wang: Single-
channel Speech Dereverberation via Generative Adver-



BHRLEF SRR E
IPSJ SIG Technical Report

(8]

(13]

(14]

(15]

(16]

20]

(21]

(22]

sarial Training, Proc. Interspeech, pp. 1309-1313 (2018).
Risheng Xia Junfeng Li Yonghong Yan Lu Yin,
Ziteng Wang: Multi-talker Speech Separation Based on
Permutation Invariant Training and Beamforming, Proc.
Interspeech, pp. 851-855 (2018).

DeLiang Wang Zhong-Qiu Wang: Integrating Spectral
and Spatial Features for Multi-Channel Speaker Separa-
tion, Proc. Interspeech, pp. 27182722 (2018).

DeLiang Wang Zhong-Qiu Wang: All-Neural Multi-
Channel Speech Enhancement, Proc. Interspeech, pp.
3234-3238 (2018).

Suyoun Kim, Michael Seltzer, Jinyu Li, and Rui Zhao:
Improved Training for Online End-to-end Speech Recog-
nition Systems, Proc. Interspeech, pp. 2913-2917 (2018).
Ruoming Pang, Tara Sainath, Rohit Prabhavalkar,
Suyog Gupta, Yonghui Wu, Shuyuan Zhang, and Chung-
Cheng Chiu: Compression of End-to-End Models, Proc.
Interspeech, pp. 27-31 (2018).

Albert Zeyer, Kazuki Irie, Ralf Schliiter, and Hermann
Ney: Improved Training of End-to-end Attention Mod-
els for Speech Recognition, Proc. Interspeech, pp. 7-11
(2018).

Anuroop Sriram, Heewoo Jun,
and Adam Coates: Cold Fusion:
Models Together with Language
Interspeech 2018, pp. 387-391
10.21437 /Interspeech.2018-1392 (2018).

Andros Tjandra, Sakriani Sakti, and Satoshi Nakamura:
Machine Speech Chain with One-shot Speaker Adapta-
tion, Proc. Interspeech 2018, pp. 887-891 (online), DOI:
10.21437 /Interspeech.2018-1558 (2018).

Jests Andrés-Ferrer, Nathan Bodenstab, and Paul
Vozila: Efficient Language Model Adaptation with Noise
Contrastive Estimation and Kullback-Leibler Regular-
ization, Proc. Interspeech 2018, pp. 3368-3372 (online),
DOTI: 10.21437 /Interspeech.2018-1345 (2018).

Marc Delcroix, Shinji Watanabe, Atsunori Ogawa,
Shigeki Karita, and Tomohiro Nakatani: Auxiliary Fea-
ture Based Adaptation of End-to-end ASR Systems,
Proc. Interspeech 2018, pp. 2444-2448 (online), DOI:
10.21437 /Interspeech.2018-1438 (2018).

Khe Chai Sim, Arun Narayanan, Ananya Misra, An-
shuman Tripathi, Golan Pundak, Tara Sainath, Parisa
Haghani, Bo Li, and Michiel Bacchiani: Domain Adap-
tation Using Factorized Hidden Layer for Robust Auto-
matic Speech Recognition, Proc. Interspeech 2018, pp.
892-896 (online), DOI: 10.21437/Interspeech.2018-2246
(2018).

Masayuki Suzuki, Tohru Nagano, Gakuto Kurata, and
Samuel Thomas: Inference-Invariant Transformation of
Batch Normalization for Domain Adaptation of Acoustic
Models, Proc. Interspeech 2018, pp. 2893-2897 (online),
DOI: 10.21437 /Interspeech.2018-1563 (2018).

Yu-An Chung and James Glass: Speech2Vec: A
Sequence-to-Sequence Framework for Learning Word
Embeddings from Speech, Proc. Interspeech, pp. 811—
815 (2018).

Benjamin Milde and Chris Biemann: Unspeech: Un-
supervised Speech Context Embeddings, Proc. Inter-
speech, pp. 2693-2697 (2018).

Da-Rong Liu, Kuan-Yu Chen, Hung yi Lee, and Lin
shan Lee: Completely Unsupervised Phoneme Recogni-
tion by Adversarially Learning Mapping Relationships
from Audio Embeddings, Proc. Interspeech, pp. 3748—
3752 (2018).

Sanjeev Satheesh,
Training Seq2Seq
Models, Proc.
(online), DOLI:

(© 2019 Information Processing Society of Japan

[23]

[24]

[25]

[26]

[27]

Vo0l.2019-SLP-126 No.10
2019/2/28

Yingke Zhu, Tom Ko, David Snyder amd Brian Mak,
and Daniel Povey: Self-attentive Speaker Embeddings
for Text-Independent Speaker Verification, Proc. Inter-
speech, pp. 3573-3577 (2018).

Koji Okabe, Takafumi Koshinaka, and Koichi Shinoda:
Attentive Statistics Pooling for Deep Speaker Embed-
ding, Proc. Interspeech, pp. 2252-2256 (2018).

Zili Huang, Shuai Wang, and Kai Yu: Angular Softmax
for Short-Duration Text-independent Speaker Verifica-
tion, Proc. Interspeech, pp. 3623-3627 (2018).

Sarthak Yadav and Atul Rai: Learning Discrimina-
tive Features for Speaker Identification and Verification,
Proc. Interspeech, pp. 2237-2241 (2018).

Na Li, Deyi Tuo, Dan Su, Zhifeng Li, and Dong Yu:
Deep Discriminative Embeddings for Duration Robust
Speaker Verification, Proc. Interspeech, pp. 2262-2266
(2018).

Wenhao Ding and Liang He: MTGAN: Speaker Verifica-
tion through Multitasking Triplet Generative Adversar-
ial Networks, Proc. Interspeech, pp. 3633-3637 (2018).
E. Malykh A. Kozlov O. Kudashev G. Lavrentyeva,
S. Novoselov and V. Shchemelinin: Audio replay attack
detection with deep learning frameworks, Proc. Inter-
speech, pp. 82—86 (2017).

Hema a. Murthy Saranya M.S.: Decision-level feature
switching as a paradigm for replay attack detection,
Proc. Interspeech, pp. 686-690 (2018).

Chamith Wijenayake Eliathamby Ambikairajah Ga-
jan Suthokumar, Vidhyasaharan Sethu: Modulation Dy-
namic Features for the Detection of Replay Attacks,
Proc. Interspeech, pp. 691-695 (2018).

Eliathamby Ambikairajah Kaavya Sriskandaraja, Vid-
hyasaharan Sethu: Deep Siamese Architecture Based Re-
play Detection for Secure Voice Biometric, Proc. Inter-
speech, pp. 671-675 (2018).

Mousmita Sarma, Pegah Ghahremani, Daniel Povey, Na-
gendra Kumar Goel, Kandarpa Kumar Sarma, and Na-
jim Dehak: Emotion Identification from Raw Speech
Signals Using DNNs, Proc. Interspeech, pp. 3097-3101
(2018).

Promod Yenigalla, Abhay Kumar, Suraj Tripathi, Chi-
rag Singh, Sibsambhu Kar, and Jithendra Vepa: Speech
Emotion Recognition Using Spectrogram & Phoneme
Embedding, Proc. Interspeech, pp. 3688-3692 (2018).
Jaejin Cho, Raghavendra Pappagari, Purva Kulkarni,
Jests Villalba, Yishay Carmiel, and Najim Dehak: Deep
neural networks for emotion recognition combining audio
and transcripts, Proc. Interspeech, pp. 247251 (2018).
Saurabh Sahu, Rahul Gupta, and Carol Espy-Wilson:
On Enhancing Speech Emotion Recognition using Gener-
ative Adversarial Networks, Proc. Interspeech, pp. 3693—
3697 (2018).

Srinivas Parthasarathy and Carlos Busso: Ladder Net-
works for Emotion Recognition: Using Unsupervised
Auxiliary Tasks to Improve Predictions of Emotional At-
tributes, Proc. Interspeech, pp. 3698-3702 (2018).

Zack Hodari, Oliver Watts, Srikanth Ronanki, and Si-
mon Kin: Learning Interpretable Control Dimensions for
Speech Synthesis by Using External Data, Interspeech
2018, pp. 32-36 (2018).

Hao Li, Yongguo Kang, and Zhenyu Wang: EMPHA-
SIS: An Emotional Phoneme-based Acoustic Model for
Speech Synthesis System, Interspeech 2018, pp. 3077—
3081 (2018).

Kei Akuzawa, Yusuke Iwasawa, and Yutaka Matsuo: Ex-



BHRLEF SRR E
IPSJ SIG Technical Report

42]

(43]

(44]

(46]

(53]

[54]

pressive Speech Synthesis via Modeling Expressions with
Variational Autoencoder, Interspeech 2018, pp. 3067
3071 (2018).

Akira Tamamori, Tomoki Hayashi, Kazuhiro Kobayashi,
Kazuya Takeda, and Tomoki Toda: Speaker-Dependent
WaveNet Vocoder, Proc. Interspeech 2017, pp. 1118-
1122 (online), DOI: 10.21437/Interspeech.2017-314
(2017).

Lauri Juvela, Vassilis Tsiaras, Bajibabu Bollepalli,
Manu Airaksinen, Junichi Yamagishi, and Paavo Alku:
Speaker-independent Raw Waveform Model for Glottal
Excitation, Proc. Interspeech 2018, pp. 2012-2016 (on-
line), DOI: 10.21437/Interspeech.2018-1635 (2018).
Li-Juan Liu, Zhen-Hua Ling, Yuan Jiang, Ming
Zhou, and Li-Rong Dai: WaveNet Vocoder with
Limited Training Data for Voice Conversion, Proc.
Interspeech 2018, pp. 1983-1987 (online), DOL:
10.21437 /Interspeech.2018-1190 (2018).

Berrak Sisman, Mingyang Zhang, and Haizhou Li:
A Voice Conversion Framework with Tandem Feature
Sparse Representation and Speaker-Adapted WaveNet
Vocoder, Proc. Interspeech 2018, pp. 1978-1982 (on-
line), DOI: 10.21437/Interspeech.2018-1131 (2018).

L. Sun, K. Li, H. Wang, S. Kang, and H. Meng: Phonetic
posteriorgrams for many-to-one voice conversion without
parallel data training, 2016 IEEE International Confer-
ence on Multimedia and Expo (ICME), pp. 1-6 (online),
DOI: 10.1109/ICME.2016.7552917 (2016).

Yi-Chiao Wu, Kazuhiro Kobayashi, Tomoki Hayashi,
Patrick Lumban Tobing, and Tomoki Toda: Collapsed
Speech Segment Detection and Suppression for WaveNet
Vocoder, Proc. Interspeech 2018, pp. 1988-1992 (on-
line), DOI: 10.21437/Interspeech.2018-1210 (2018).
Ruibo Fu, Jianhua Tao, Yibin Zheng, and Zhengqi Wene:
Transfer Learning Based Progressive Neural Networks
for Acoustic Modeling in Statistical Parametric Speech
Synthesis, Interspeech 2018, pp. 907-911 (2018).

Alice Baird, Emilia Parada-Cabaleiro, Simone Hantke,
Felix Burkhardt, Nicholas Cummins, and Bjérn Schuller:
The Perception and Analysis of the Likeability and Hu-
man Likeness of Synthesized Speech, Interspeech 2018,
pp. 2863-2867 (2018).

Ghassemi M. Al Hanai, T. and J. Glass: Detecting De-
pression with Audio/Text Sequence Modeling of Inter-
views, Proc. Interspeech, pp. 1716-1720 (2018).

Guo J. Park S. J. Ravi V. Flint J. Afshan, A. and A. Al-
wan: Effectiveness of Voice Quality Features in Detecting
Depression, Proc. Interspeech, pp. 1676-1680 (2018).
Rudolph J. Dollaghan C. McGlothlin J. Campbell T.
Kothalkar, P. and J. H. Hansen: Fusing Text-Dependent
Word-Level i-Vector Models to Screen ‘at Risk’ Child
Speech., Proc. Interspeech, pp. 36-78 (2018).
Viésquez-Correa J. C. Orozco-Arroyave J. R. Garcia, N.
and E. N6th: Multimodal i-vectors to Detect and Eval-
uate Parkinson’s Disease, Proc. Interspeech, pp. 2349—
2353 (2018).

Soraghan-J. Lowit A. Wu, H. and G. Di Caterina: A
Deep Learning Method for Pathological Voice Detection
Using Convolutional Deep Belief networks, Proc. Inter-
speech, pp. 446-450 (2018).

Kim-M. Teplansky K. Green-J. R. Campbell T. F.
Yunusova Y. Heitzman D. An, K. and J. Wang: Au-
tomatic Early Detection of Amyotrophic Lateral Sclero-
sis from Intelligible Speech Using Convolutional Neural
Networks, Proc. Interspeech, pp. 1913-1917 (2018).

(© 2019 Information Processing Society of Japan

[55]

Vo0l.2019-SLP-126 No.10
2019/2/28

Blackburn-D. Walker T. Venneri-A. Reuber M. Mirhei-
dari, B. and H. Christensen: Detecting signs of dementia
using word vector representations, Proc. Interspeech, pp.
1893-1897 (2018).



