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ATR HEEIREEMERTICE T 3 5B BRLEDOTHZORE

1.1 ZoOEEOEH

co¥EHE. ATR HEBEREFEDZEETC. 1986 F£4 A2 b 199348 3 A ¥ T TEMICIT R bh i FHE
FUBOBIFROBBERRE b DTH 5o {HL R L REOREN 2D b BEOPEE TR CHEET 5
CLBTEARDoke Th BIEDTRICL VS L DIERHBEHUTOI TV IO R, FIFEROZTE A & OfEs» b
PUETBAEVC LR TAEE Vo BMOOLE - IEEE - SCROM—EICKE RZERD 208, ThidBEs
CHERREE O NEBBRE B0 T, ERERTNEIAN—FT I EHTHTEL I LOBERT
H5, : '
COERH, BEXRAEBIIEIN TV, T TRV LN 2 RIEICED 5 IEEEFIEES (identifier)
. ATR EBRRESDIET S LI R, BEICHHRIR L iR ¥ LT, UFok)
7. “Research Activities of Speech Processing Department” & \» 4 45T ATR Technical Report & UCTHEFT
LTw3 b0 3.

I 3R | ®RES | o] ~—o%
Volume 1 from April 1986 through December 1988 TR-I-0010 32 181
Volume IT | from November 1987 through December 1988 | TR-I-0065 | 88 449
Volume III from January through October 1989 TR-1-0115 69 282
Volume IV | from November 1989 through December 1990 | TR-I-0230 | 113 574
Volume V from January through December 1991 TR-1-0261 122 633
Volume VI | from January 1992 through December 1992 | TR-I-0349 143 629

Volume VII from January 1993 through March 1993 ~ 42

TRETNOEOEHEICIHRED V. Xk, TXCTHIFES (identifier) B E T3, KERHD
[EBIREE]Y 0 X 5 AEKECR. BEROBEWRN®. LEEOREOR GRS TRRLADDTH B, CDLH
AT, FRERHL. LFEOBRBE~DA vF IR HEDBDTH D,

A, FBEHL, DTOAx ORBEJRESHC LB 30 TH 3, Tk, BEOMOEHOILLERIIREATR
EA Lo SRR, EBH B— b BRI S8R M% oo WAC L OBREMABLITOX 5 Tdh %,

o FHL-RUEE . BRI

o MERGEIEFA X BFRDETALOPIZE : ER., 1uo, gl

o EREMEIS - NFEHEE TR OME : Bk BA

o MEEPOEFERROMIE : KB FE

o LR A—FiC & 3 e H A OBIgE « . 1o

o SETT N HEFIHOWIE : 7 E. BB, Lucke. BEERL

o Za—J ARy VY2 BEFERIEROGE : U, BEIR, Dk
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REMEIC X 5 SRR OBIE « B

AR OGRS BRIl

B, SEBI. SEXAE. LoMoPGE : Ml Bl
FEOMAIC X 2EROBIE : SH. E1E

POEZSHR (A OB « 16

B BRENE S -

BT — 5 <=2 ;B BRI

BrRBEY 2 b BERL

1993 SEFRSCY R b @ REIRIL)

Stk - HRR - TSR - BHEE - BIE : BERLL. BER

1.2 ATR BEEEREEMEROE EERLERTZE |
ATR HEEEREETAPNE. 1986 4F 4 FICRRE L. 7ER o HEBENEsE0 Wi Fh » ko ADFFE

Brids

FEEERLEDIEE. 7 — 2 UEPIRE, SERRANENIEED 3 UIRERH L o FHRBEHRAEKCET 3

PR, BH CEFERLEDIRE T, 47— AUBEHRE T IThbhik. KB, £FoEFIEHRLE

KB 2R E RT3, ' ‘
EEERAEMESREE. DLTo X5 ATEEBE 2 HE L. CHLOEBR., FuPx 7 AP0 HEERE

CEHEINLDDOTHY, 7udz2 ' 2BULCAROH TR LOEESEFRA L,

1.

REESR G R R BT

(2) FERBEFNGEF1IC X 355

(b) =a—9rFy bV —2iCk BEHE;

(¢) ARZ v a7 I LY —F 4 v 7/HEkICES SRS

- AR S RO
. REEF BV

HEEFR OT B OB

- Al X 2 EFRSRODITE

FHEEROVIRE

FRTF—4—2

1.3 EEBERLENEORE

1.3.1 EFEREDITZE

ft o

1.

2.

FRBOVRO BN BEFHREFO D OERT FAHTD 5, TOKHEDDICKE RIIRERK

fic, EgrE R
BEEMT (ANERD> bEFRBICLERRNEE TR )

BREAL (SEVERT 5 MU CH B EROEBN R TFAT, WESNATRICH LANES ORER
HALD bLERELB)

FRET L (FECEUES M 3EBEARICDO W TOBRFARER T, EPHEIN AR R 254 3)
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1.3. FFEESEDIROBHE

input
speech
signal

|

- Acoustic Analysis

LPC cepstral analysis,
dynamic features, FFT,
filter bank, auditory models, etc.

feature parameters

A

Search Process

parser, one-pass DP, 4 R ecogrution
level-building, N-best, results
A*, beam search, etc.

similaV wstraint

Acoustic Model Language Model

HMM, neural networks, abul .

allphone models, voc has ary, g;'a?nmar,

speaker adaptation, etc. stochastic moaets, elc.
Iwl

‘Willamette's Location

Display
elc. etc.

Elements of Speech Recognition

WhatsSpRec.ps

Shigeki Sagayama, ATR Interpreting Telephony Research Laboratories

B 1.1: B EEER OB

4. FREAR (ANBFEHBFREFAFICEI Vb o LD XEHATE 32X 5 2 FRFI2EF T OffIOH
THIRE (T

DADDBERNLED EEL TR, LICEHGEEFRHOBMEZNRT 2, ChbOBREROETNENCE
BEBENTCEEORCRE BT abhk.

TD5 b, FREFAMLCOWTR, FxRBLETO IEHEDOT 7o —F 2H o o
1. Bh~<r= 7 &5 (Hidden Markov Model; HMM) 7% & OREsREEEHWT1E
2. ma—9 NGy V-2 CX BT
3. AR VT AY—F 4 v SHERICHES

Ty FRETFNMCOWTIRET 2 BEEEIS « FEERATEG « BREEIS « HEETHYE - B h Y OFHeow
TH. A OKRFEFTE > ko

EREETF A COWTR. — L LR #30ETE b & LT 2T o 7/ce ENIESEL T, HEROMED
Rotco BaBET N & LTH, BETNASEET A RO HEER A Lo b fTh oo



4 % 1 ¥ ATR HEEERSEIIATIC B 3 SHESRILBOTIROEE

1.3.2 EBEEESH

EEARE. HRIC X 2FFAROPIRC BT, BRAEFEYERT 3 L Y BERCTIR T ED ko TR
EROEEBEERR. A7 A BRLEEHIHO20LEL 2. A7 BB L CREFSRENT
FERBEOPZE. EEECBIL TR Y v 7 « JEGERE - v —OflfHOB%EA £ &7 45 5 %o

FHZH (FBREER) OURE. »4 ) HEBRESCRFAO 7 —~Td 5, HEBERESCEVT, LoD
SEOFEEOFTHEOFEE . BRI hAEEoEFHNICE 22 0BHNTH ko COT—~ ik, EHER:
BT 3 EERES & BIRRE . -

1.3.3 = HEMHEREBEERY AT A

EER L EEAR L, & b CEEBRRS AL CHEERERS (T8RN By 27 e EL, B
K)o =2ETHERREROAFERZRYBEICK T T 5 L TE

1.3.4 EEF—H~—X

%ﬁf—ﬁ<—zﬁ\ﬁ%i$ﬂk®%@ﬁaéoﬁﬂ%wﬁ%%ﬁﬁ‘ﬁE\ﬁ#@ﬁbmﬂﬁmﬁﬁé
hTwnid,
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BRGETETLICL D BFRDETIILILDOWZE

2.1 BEZHE HMM EZETIL

BERETFTNOWRCE VT, FLNEREHE. Bh~r = 770 (Hidden Morkov Model; HMM) T3 -
7co HMM 0Ll LTR, HADHORIC X b &SR & B EICRAICE 5235, 1986 4E X b ¥ FRERL
DB T DR, £ LT 1989 E X h#ig s ABloPERfTAbhi, T bic, 1991 4Er b, HMM O
BORBTHIEBN~LI 7Ry VY -2 OWFRETA V. BHERER B 5 CES o

2.1.1 BEESHE HMM FEET 7 LIZE T SkGEEH1E

ATR 31 2 S AT HMM OB, 1987 4, BRI X - Tfth b i BARERHEREE /b/, /d/,
/8] DR DIRE o7co TORRT, BHEBPOETTAZFNHER LAY, ZEATERY v 7L kiRt
Fe ms BESDTEET Lo/ VU RBAIHTE Y, BEEFEP O 3 FRICH LT 92% Btk D
RNRBER E N5, [Hanazawa87-10][Hanazawa-87-12][Hanazawa-88-01] - .

FRE R OGREICHII R 52 2 FHICOWT B & e, [Hanazawa-88-10a]

2.1.2 7794 X7 PAFESAEESHE HMM ERE7 L

B HMM Tl ANEERET <7 brETHES . BEESIICERT LS, codic, 72—
K7 734 XHPE 0 EBTRERRT bNT, KE e ¥EHT -4 BEXHESIHCRE U THETICTREE
AEREFTARENE . CO XS AERBRT LD, Tseng b1 77 ¥4 X7 ' AHELHMM 0%
AFEBAL. EFEE—BRET 20THEL bl onTory ¥V A v i—vy TEIRECH T A
WieBbE (Fodbvnl BEFALEfThoko CREEHF=— Vv 7 bllBGbECHVIC EiIC L b, B
HMM FRET7TAOEFERRIERE (A.LL ko [Hanazawa-88-03] [Hanazawa-88-06]

2.1.3 HE#Ha—F7 v 78 HE HMM EXE57L

BEOFEEL LT, LPCT TR FLDXSAFEARZ Y ARTIA—ZREL{AvnbhTnsd, &
bic, BIAREELTDRE TFA2sr 72 T4 ] RV LEFRROMERAETE S CLiHMbh
Thnd, THDLEHESLT—DODEN7 tArCELDDB L, 7 M ORTHAEL A VBT S, TOER.
BRONEZEHTF— 22V 2HEE. a— VY7 v 794 NS e BTALEESHET ORT. KEn e 2EF—
2 EXBHETHCRE L CHHANCHEBATRET AN EN R Ve T T TRODFHEC & @RI ETL
9—F7y 2 % AEBT 5L SPHINX v A7 L2 CITADRT WS, COFEXFRAT B CLICXD,
BEA HMM FHR e 7 OB K& (ML L, [Hanazawa-88-10b]

1H. P. Tseng, M. J. Sabin, E. A. Lee: “Fuzzy Vector Quantization Applied to Hidden Markov Modeling,” Proc. ICASSPS87.
2K-F. Lee, H-W Hon, M-Y Hwang, S. Mahajan and R. Reddy: “The SPHINX Speech Recognition System,” Proc.
ICASSP89, pp. 445-448, 1989,
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B — YT v 2777947 PAFSLBESFRH EMM FRe703. 2ok, —fit LR BESU#T &
HAShe CHEGSFESMOFE L LT ATR Kk fvbh, KERIRSHEASBOER — NV =T
DFA%E., HEEREZEER v 44 7Y 27 A “SLTRANS” & “SLTRANS?2” % ISR &, 1991
B DEES TR HMM % 3 iakh~ra 7k v b7 —2 (HMnet) K k> TR EHA bR TV ko

2.2 EEAEE HAMM 52T 7L

B HE HMM BRSO GE HMM cb, XY ERSEASHe 7 IR 2 TR D B & & b i,
EEBES ORI EEHE~ORBIEDHFTE B C L b, 190FEC AP HML. 1991 £ bARKEH
IC LR BSCfAF & 500 L C S S AR O L OB A DR R Tk o /co BIE, EMEW R SERB L R 7
4 (baseline &2 7 4) & LT, HEOHRRP, BHBESO<—RCTF2RY, TEFTFAIATR 2,

2.2.1 HEEormi e mEO HMM ERET LR

1990 £, TEIR [Hanazawa90-2a) b (X HAEE T HERC 3\ » CEGDME & BEEO A0 HMM O Hsises
¥R ot WESTRIREEELE 5 C LR TE 3R, REFEROBNICHT % vy X MBS
DHBEFE LTWnwD, FEEEEOXEHF 18 THREHOGE. il 814% 2B T3,

2.2.2 SBRSEESHE HMM SZEFILONE

Z 0%, LU0 b [Yamaguchi92AST03a)[Yamaguchi92ICSLP10] RIEAE#ZFF ¥ v 7 A HICIE T THE L
HMM o oS Hics UCEBERER T c ek b, BEEROBWICH T2 v R V%M
bX i, HEEEEOIEIRFE 18 FHHEM TR, 92.3% L i EWEMEL»BA, T o CdHHE & R
HMM @EBH L BHOE T A2 FICER L7 by ZERERY v 7 rcEilE T Isms BESD TEET 5
Vo YN BEAINTVS, Ll ERNCRERESEMIROETA L 5T D,

2.2.3 EASEEAHE HMM 26\ 3E5H0 BERE
/MRS [Kosaka92AS5T03][Kosaka92SST12] R¥EH 7 — # OB HOKE L CIELCIRSHE HEMICIRET

ZHRNERE L. NMEEHEEOERBEERTEOEMEL R L ko ¢ CoFEHE, @BERERT NEa
BEFEfcs 21 3 To8ZPRAREIKT S X5 KREERES T 2 HBHREREREZ 22 WS b0 TH D,

2.2.4 EgpafrEAGERH SR HMM oML

BeEEE HMM Tl RS HRICERITT Y AHt v 35803 AR ETFI &R 23 7%
ThidAabhw (wbWw3 full covariance) 75, FERICREFEE T -2 BCRY 25D 5 H Sk NARSTOH DL
RICHY ZABH LT B LHBE . TORDIC, KU CHEIMHEBER S 28Ik, ThxEHLTLEST
3,

CDiew, ¥BF - KLERICI ) DorUDERILT 2 b BXEADND, Thy ERODHICXY
KTEREDEZ DB, BHEE ELR T — 2 &kicd LTfiabiv, —EDAT7 2 —2ZEHL 1B —H
PREEC L ICFFA 5 & full covariance ¢ EEHTH 2, 2L T, FRATTI L CERILT S & A—FRKN
D4 HMM JREERLC tied rotation 2745 2 &Kk 3. £ 5 LT, full covariance & 239 A — X EILEH D
FRfSIH) 22T Y robustness OFERE bz, [Rainton91SP09)[Rainton91ASI10]

2.2.5 BBERYBAECESC HMM 038

HMM 0ZEi., <L %6 TEERIEOREBCE S TIThbiLd, zOfhic, & F & AREHER
BEINTEk, ZOHIC, FERY 2RO T 2R (ATR (HFEEREETRD) b X ViEIh T
%,



2.3, WHILHKA MM FLe7r . .

W E T RMOMRE LA LI ¢ 2 DI OFHEE A3 Ik FXA 7 =) FTORMAIER Y &AMb oK
RAEETH b HEFE XHiD 2 ~AXLROBBEEATHEIRERbE e DX 5 RERT, B AR
WERAWACEERPREL, KEARRE D 5%, [Rainton91ASI03] [Rainton92ICSLP10] [Rainton92SP01]
[Rainton92J ASJ06] [Rainton92A SJ10]

2.3 EFREREKEF HMM FFHETL

EABE R EEEMOER Y ER LT, FREEAX - VvoEHHER L AL ER VT X ORELERL
7o\ 3 (allophone) % #8380 BNT & 35 HMM (BT 2 BRFEAS 1991 HERER bIAD bivico

2.3.1 EBERBEEISRY U LIRRCET (A= AITEFIL

HHREEEF HMM 2 EH T 3 e HOPioFE e LT, FREHE 7 7 X4V v 7 (PEC) FHEk k- T
Bon s FRESROBELHA L. FFREE/ — VEIE—T Y X504 HMM 2383 3 & o ki
X YEHI N, —Ric, FREEESF HMM CRr@BE0FR HMM IKHA_RTEFAERSENL ., ARO%HE
PV ITNCXBZETNOFERKERRMBEL LD, COFETR, FEI VY IVORERL X 3271 DPLEE
HNOETZRE e dic, FREEARO L2 5 XX 0BT eEBE I LA HMM 2 HnT I -7 271015
A= Z % FBIET DL S FEREBAINTNE, CORRET, BAH 15 OEAES TR HMM % LE 3%
KBBEIERINT DB, [Takami91ASI3][Takami91SP6)

2.3.2 Eh<itaoi#

1991 DB ik, AROEFY v 7L o >ER* HARICERA L. ERETCL» I EFEEOE WERE
BRAF HMM ok % BIg L <. REHF 0E 2 R ANASIEN A EREEET HMM o FHETd 5
fRtL<or = 7 (HMnet) &, £ 0 BEIERTFTIETD 5 BURIRESEILE (SSS) #BEFE S Wiz [Takami91ASI10b]

HMnet i3, TR ZNEFOREZFHF Y 2E VL TE L C k> THIMEZED LB <z 7 REER &
vy PV RIGEELAETATH Y, RELEFEOAVWEE D HMM 2288 Lk, X ) EHEOE - HMM
DEBRHHEE B >TWn3, :

SSS &\ HARERA Lo CHE SR <L o ZREOSEMI VKT C & ik X > T HMnet @
BEILZBRACTES TAT I XLTH Y, R > THERBEOH 7o) LIRBEHLAEE, 7115
A= R ETEENBC Y > CHRETBHFEE o o

{EL. [Takami91ASI10b] CHER X Wi BHID SSS &, REOFEIBEREEHHOHICFRBE NI b D
TCHY, —ETAEL Y OREFEFRICEL bILT Wi,

2.3.3 HEIAROFEIZERY AnEh<iLa 78

SSS kZ o b HEAINZ b, [Takami91SP12][Takami92ICASSP3] Tt FREEEE 5 A% B A E i
BT 2 BCRIED N ZWREL 75 SSS R E I hice ChIK X T —EF ALk ) OREERICELCTHHE) .
MICHRET 5 LBTFEEL 2 0, BEORESEGESHE IMM LB L TOAWETLAT }— X CTRWERR
BEEHPBON D HMnet #HRRT 5 & L BFIREL Ao 7o [Takami92ASI3a][Takami92SP9)[Takami92J ATR]

BEEE—4 (MHT) O0FFEE VT SSS 1K X Y &A% L HMnet @ 26 FHRHMEAE 2 £ 2.110R T,



s - 55 9 % PERGE T FAIC L BEEDEF AL OTIE

2 2.1: HMnet ic X 2 26 S HERFERER

REEH | BT 8147 (53 o) ogRnzmE (%)
W | EERET -2 hoER | XERFTF — 4 P0%
200 200 8.98 (0.73) 18.81  (5.12)
400 400 470 (0.35) 14.90 (3.62)
600 600 315 (0.26) 12.75 (3.86)
800 800 242 (0.17) 12.85 (3.81)
1000 | 1000 229 (0.13) 13.04 (4.01)

Z D HMnet & Z DR \EEEMRECHE NN L LCE—F Y 25T vz err b L<ofii%
e U, EEENTE L oSS X 22 HEETHREN [Takamio2A ST 3b] <35 RESSIKAFRLEETE PR
[Nagai92SP6][Takami92A SJ10a][Takami92SST12][Nagai92AST10], F4FEeEE T (Kosaka925P9] A &

~LISHE N, WThOBRCE - THHWRBEREAE O T3,

2.3.4 SEEHILBEORN LI THE

SSS FEDHD X LiIcBAME b, 1992 FEDHENICE, HMnet 2 X— X & LAHEEER. 20k
REEEEHE HMnet ORBEZ X bCE X2 02 2D T LT, BHOFEEIEET 3 HMnet 0EE» EET
3 7D DOFETDH 3 3 ABRRIRES S (3D-SSS) & EHEWFHIZRUARIEDEID: (SP-SSS) BPAFE S Nice 72’
L. CCTOERTR, HMnet R ICHBALEHR B2 2 £ Y O#& L. /b/, /d/, /8/, /m/, /n/, /N D6
FRICOWTO HMnet £RFE L 1 fFhbh Tl b, EILE HMnet OFNHEZHERT 2 T ClCBE ST
kA, [Takami92ASJ10b] '
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=

SEHEIS - MRS RO

EIEBER B~ D AT & LT, NEEDOEE HSHFE U icliffi S B v i3 il E e 5%, ATRICE
W b EHEEEOLHET — X b E L NGRS HMM % ARG A b, »3EEE CREES
BHOBERPBHCEDCLBHALPLE>TET D, LALARDL, BRI, ZERABEZAEEL TV 2,
Yo, BIKEEF—FR—2 %8¢ LT HMM TREFAEB LT, NEEEE T 2% oMNIE 3 ik
TrlRELDNLAV, 2T, PEXEEFRRYACEEESETE S HES, NEEDANFEEOEF R
T2 ETHRATH B LB L DN, BroEEBEISHENR ATR KEWTUZEESNTE 7o

EEEIS R, BETH VEEES LB A LEEES L CRHEN 2, D Y EFESE, HOLRLD
BB ONT 2 2 RET ZHERD 223, LET—F CEERENELN B, —F, EilA LEZESE, B
IMEZ K DEFEESEL T 2EAED 2 b 0D, BEABRBKMTHIEBCEL L OIFRRED B, ki
I, BRI NEELERT 28820 X5 K, B2 oBTF 2 BHLENCEMZ LEEFEGICAWs T
HTE B,

3.1 ZEdH YEEEIGER V- E o

ATR Ic B0 28 Y FHFBEICHEL LT, FEEOBWREREAZ — v 0B #HIET 57 F BT
a— V7 7 DBEEBERERL LU LHEEESCHE, EEEORRI|IALZ — v 0B EHEIET 32 EEEEE HMM
v e FHEEROFEFECHE, FEES 2 EHEEE 0T ORBZER 2 b A GEE O R~ 0B E)
& LTIAABE <7 P BTFEIE SR, BRI N ORERBREINT S, i BiiA LEEEGHR
Tl HEMWASEBREAV 3 HEL LT, £FRATT 1 v 7 HMM & Hw Bl i LEH RIS R 5
BREINTOBREFIFEINT RS, UTRAFEHECHROBME XA T 2.

3.1.1 R MILEFFSReYE »F I &k B5EEES

<7}»i%k%ﬁhkﬁﬁﬁvzE/YKI5%%EE®$EEMMmﬁMQ$ﬂWﬂKomfﬁﬁfao
R7 YAEFET, BEZFOTFHEARS g 256 BED X7 Y Adb A ZFEE (codebook) 2R 7 t
FBETET, 2L, FHECOMER . BHEEH OFBIR & HEE OFF51E & O OXITEfR %Rk 3 M I
JREX BT EREL D,

LBG 7= ) X 2 EOFBROVERFEIC L - T BESEOHSIRETOABELTE . HL-RFEE
(AFEERE) I 100 BEERERFE S &, FI 4 XOFSREERT 2. Ric, FHEFEE L BREERREL AL
BEZHEDOR 7 Y AFl%, DP <y F v 7 (BWEITEIEKC X 2 RiEEZHSBME~ vy F v 7)) AT, @&
DA W AEDOHIEH G E TR S0 TRTOEEID W THISERERD, T OMIS T 053 { FE
{EEEC X Y, ST 2EMTEEFEDARZ VAR IET 50 CORXRZ YAV THBEEOFFRNO R bk
BEH2 T3, COFEZEEEVET. chick b, REE LERSELNTLOMBIROFOR7 Y 1D
DG 257 b %,

X bIL, ZARZ Yy RY—, A7 W AELD 3 FEORFEE S B 4 ICBE T 3 EHF SR [Nakamura88ASE0S],
N7 MAEBEFALTER RSB DT 7 Y47 P AETAL [Nakamura89ICASSPO5) # vk 77 P94

9



10 3 % EEES . SRS ES RSO

~7 PABTEE, BEAS PACEHIED 2~ AR BHEEOTHLEOFE L, EXOES- (77
TARTYVEFLIK BT B A v N—vy TR CEIMI D IRUES L WV FERAR S ki3T5 50
THDo CORER, FEICET ZEEERD 25 BEEEECELIT L b TE Xk,

ERIERO—BIHRT o ATREET 2 — 20 4 ZOFEFEH (B 3 4. ik 1 8) OHIFEF &L BEE
FEr R v, B 1 B EHEEE L LT, HMM FHe7 1% 5,240 BEEOT A, b Forward-Backward
TAY XA TER L 77 ¥4 <27 MABFRC X 2EMET AT ) Xo 0k 0% BERATE L L
T 25 BFE L 100 BBEE R Al ico FEFE AR L, 34 (BlE24. ZHE1R) 0FHT88.4% THo
Yo 77 V4RI VBT ZEIET =) XokHn, AUEECH LCHOoRBER*Th-
co TORER. 100 HEECOFEEBEIE T, FHOEHMERE 78.5%. 25 HEETOBISTH 75.1% L Ao
Too BEEBIGE LTH 59.6% TH oo :

CDT77 V47 AR X 2BEMET A=Y X o g, FELSH A ERT2 c 2 8 TE 3,

SCik:[Hattori91AST 3] [Hattori911CASSP)

3.1.2 ~7Z MEFHLREREEISOREENSIEZBIREIC L 2 F8EEEND
& ~

N7 PABTALEEECT AT ) X & REEN R R (TDNN) % v A FEZHICEHT 5. TDNN
~DOHAK B 7% > Tk TDNN O ANAT A— L2 oltlg, 7 v BFbzAvifie o TDNN oEROBRES
RS9 AT A= LT, FFT, LPCHHIK LB A7 v A&y 7R 54, HOHEGROK
BETTRSe £ 7 VABTAEZAVZEED TDNN ORR & LTAT A—2 AN, 7 VB
A% AJ1L 35 TDNN 2 BT LEBBERME 2 BT 3. FE 7 v % 216 g5, EEAE 5240 BEE, EERAH
HLAKICHET 528X TR~ TEABAEE /bdg/ ORBEER Y BLEH 4 BOFEL DT TRole TOD
KR, (1)TDNN OANAT 2 — % OFRL DT, BEEEBRO T A— 25T ChT 5B BREER
CTERREINTRE, FFT Tb, LPCHOWAETIKEL v (2) 27 r A+ ETF{t% TDNN KEHT 55
& FEFIATIAD TDNN X Y 49 A—2% AJ1&3 3 TDNN RT3, <7 FrBFbELTnr
77 V4T VABHEERWBE T TRy PEFEC X 2 BBROSLRHETE S, (3) <7 bArETFIE
FBEBCT A2 X b% TDNN ICHEA L 2GR, B & LR o< 718.7% ofBiR a8 bh., &5EE
IMEREDICITALX 3 C L BHLIE Ao o

SCHR: [N akamura89SP6] ‘

3.1.3 SFZESEHMM 2BVAESEXOELEGL

HMM (€ 3 3 EEEML 2 BET 2 7D ICEEEEE HMM 28 % v ic BB BIME 2 BE T 5. 355
BUBIEEORNELTHE, (1)BEHAXZ t Lo, (2) FSERCGERT 3RRYIAZ — v DFE N, #
Hbo KHHETR (2) BRI E — v OB EINMET 3 e dic, EHEEH HMM 28 % v cilEBic bk
PRET D, COFFER, HEFEEECNATE OICEROFEEZABL. EBETEOR7 1A ThHh AR
bEBOFEE»LBONLEA OFRRFIA L — v 1l ooEFroICE HMMGEEESE HMM & FE.R)
THERT b HFEEREORMIC X 5FHE 21T - 7R FEEEEHMM KX b 82.5% OB#EHMELL
KGTADEDEPHER S 7o

ik [Hattori89SP12][Nakamura90IEICEtrans]

3.1.4 BEINZ FABTRLERVEELEESR

BERYE HMM B8~ 2 b BB EEEE X

=V 7y 7EOMEMT e R L 7T AcESCEFEBEINMECE TR, REEEOFHEEE L ToRET
BEIST — A BBETDH Y, REGFEORKFE L7 25 BEREOBILT ~ 4 BREBETH bo KM TRBEGT — 4
BB RNFEREAICER LI RO R HEI, BONTWEIBERY trick Ly 7 7 VA BRS¢
Wi LHE{ER TR SBEIR 7 PSRRI LEEEC 288K T 5,



3.1 ﬂﬁfﬁ%bﬁfﬁﬁméﬁﬁmfclﬂn Rk 11

Acoustic Space
Acoustic Space of speaker B

of speaker B Ay (input speaker)
igput speaker) S
Smoothing R

Unconstraln e

Acoustic Spac
of Speaker A
{standard speaker)™

Interpolation l \
Acoustic Space Variance ) n .
of speaker% Adjustment § -_,f“—\AfcouStllf Sr.éace
{input speaker) A of speaker
B ERY {input speaker)

S

Acoustic S,;
of Speaker A
(standard speaker

Acoustic S
of Speaker A ™\
{standard speaker)

B 3.1: [RGE#kESH HMM BEj~ 7 + v RREEEEISHK

BHEEEE & LC 2R0BEHEE. AJIEE L LTERS 1 ROFE YA CESEICZ T ToOfHilis L
T HAEE 279 HRR 2 7% o foo TSI, BEEINE L 0SS 52.3%. KOS TR 77 A
S EEBEIMEART 25 BEE T AVAHS 71.0%, RETB3HEI XY 5, 10, 25 HEYHwicHBa,
63.3%, T1.0%. T35% THoko TOFUMERIGE, b, VBT LA LD 10 BEBEOHEILNT — £ TRt
KOG T e A Y77 Ak S {EEBEIMEAAT 25 BEE 2 A vWicB e & BERSOMERE O, £H
DESESHERE . :

3CiR:[Hattori92A S 3][Hattori92ICSLP][Hattori92IEICE trans]

REESs T HMM B8~ FUSTREEEm AR

EHBECOMEY® DEFEEE K X 2 HMM oF¥EoME & LTiE 2 i, HMM o#EifEEE v
HEBINETRS C R TE D, COBAND, BE~<Z M VEFEILE v cBaEssm HMM 0FEEE
IEHRTH D “BEIR 7 P B FRILEEECHRNEZIR/ET 5. VFS &, THCEE S A7 v OFEHR
FROVAL T LiIcX Y, RADEEEEN LI BoN A VWEEOFEEECE T 5 2 00ME 1) KREHEFL D
FIE, 2) ¥BEINAETTVOHERE. 2B OTH %,

AERE, ANFLZEOBCHEEORFNEVEMNTH 25T, “l. HMM QEiEZRE", “2.
BRI VoW & 3. FHRIE ©3 27 v 7 X WERE . BENICERIEBEIR, A CEEE
IREFA KDDL LDTH B,

TF, EREEEOEFAR ANEEZOPH T L Ly REASEEHOBISAANERS % A -cEiges
2R 5. BREEFBOBREONAHN Y ADHOFEE LT T ADH Y ADHONFEHE & DEF 2 BH) < 7
P& B, ABERTR, EEFEC X3 EHHEOBE R, KDABERZ L KihocBE L AT, 58
[HiCk T 2BE~7 VVOBEEBE <7 M e LTHA. BEI~NZ L 2OKE > T WFEEOFEOR



12 5% 3 3 BEES - THEEASARROTI

I Speaker 1

(e Speaker 2

Speak
. o peaker n
O
(=]

statel

'y (o) Speaker Mixture
= é? Model

i

Speaker-Tied Weight
Training

Speaker-Tied Weight
Training +
Speaker Pruning

B 3.2: EEHEEA SSS 0 FEK

B2 VB oREN | KEBHALREZ b L, BEINZ VA2 RT3, FR(ED R, fEoBEI~2
FABOEEE D Lich XD, [Ohkurad2A5J03b][Ohkurag2SP06][Ohkura92ICSLP10][Ohkura92ASI10b]
VFS & EANICHOBFBREEROSHOBEMEERS dOTH Y, OHEFVCREEEE T 28
KT b TE D, EILC, BT HAOATGEENRIERE Ui T14 XHOBBERC X b\ ¥ 7 vic BHEEEE
BLUREBEE =T 2O T VIR v, BISFEEC 50 BEEL A wicao “VIS? BBEkiRE%RT,

F 3.1: ANIEESM T /0FEEHEER
FHREF A || RIS | FR{EAL | FBREDD
BuzEr || 47.7% 74.6% 83.2%

Rigperss || 77.1% 76.3% 86.2%

FIAFEE, BRIRAESEIHE (Successive State Dplitting:SSS) IC & b HEWIICHE & 3L7c S REEKTF
EFATH BN~ 2 7§ (HMnet) VA EEESICH IS S L, TOBEEXRBER SN T % [Takamif2ASI3b],
Yk [Ohkura92A S703b] [Ohkura92SP06][Ohkura92ICSLP10] [Ohkura92A ST 10b)]

3.1.5 FREEGEAEAVAEZELHX

R SR UCIRRE Y SITL (Speaker-Mixture SSS) I X W /ER & W NEEREE © 7 Lin b 1~ b BAEREE
DHBWF — A CEHICEEBIET 2200 T AT XA L LTEEEISE, X b LEEENG L0280
HWDEFTRS TEEEI V=7 FHELCOWTERS,

P FREEEOEREEEETRETTH I HEEHRESRL~ v 2 78R T CIERI LTS & F



3.1, HETH b EEEGE e B - 13

speaker tied weight training

84 = -
. speaker tied weight training with speaker pruning
= — —
% without adaptation weight training
o 12
c
.2
=
g
g
o

Lo |

©

0O 10 20 30 40 50 60
Number of Adaptation Words

B4 3.3: EEE BNt OIHIRERSEERRER (200 JAAE)

bo THICDNWTHR, NEEHSET M e BRO T L,

FEEIRA SSS THER & 1 7c HMnet 0ZREER ., BHEHFCHIGT 2SR EESLT—2ODRSSHE L d
DTHb, 2T BESHODEES2ZEET L C LI X VEEHEIGHTRETH 5, FEILEE D Baum-Welch
Trz ) Xaefv, BASHOYSE, 5. BBRELERCTHEEES 0L 2EHT L L iTh
5o COREBGEEEEYRVE Avy—va v ERICTE S b, FRUED TS EBEE L, H
BT A—280k, BERSOHER -1 THoh 0. —RCDR Vv, 20D, DT 1 ~ 5 HEEEE O
DTH AR WEEEFIC K Y EFECEEE BN (rapid speaker adaptation) 28T & 3, TOFKE., FHE~DOHIK
R (GEEEDR) ¥ 2ET10THE 00, wHELEBRAOFECES(EETETH Y, RN AFE R
RebvH 3,

X LT, EEEHINIVEEVYEIRT S C L X VEEEGY LooHEEYEIRT 2ESE S —
= 7 (speaker pruning) FELOWT b HEHETA ok BlLEOFREF N 3.2IKRT . iy M3ICHEEE
HEBC L BEEHEIN, SEEREELEE S v —= v, RBEIEED 3 BHEOEROMER Y RT,

SCHR: [Kosaka92A ST 10b][Kosaka92SP09][Willems92SP12]

[Kosaka93ICASSP][Kosaka93Eurpspeech]

3.1.6 EBEFEOTHEERZHHELFZEZEE

EEBELRTR S BICE, ATIFEE LR L oBE0BELE LY, RN RFEEECERICE L s
KOWTAERT SBERD D, RELTEHHEENEE L WET 5wk, ANHEE LD B
BT ERICERT 2 L EE D B,

Cn k5 EER» b BEEEOTFHERTFECO TP T abhic. FiC, FEEHEN#E0 HMM 2
b b 2 LR (FEEESL HMM L) % v 2 55k, SHEERKBCHNT 3 don, XY ANEE
VO U 7o iRHEEEE O BINTFIL & L CERITH 5 ¢ & 135 REREES [Miyazawad2AST10a], ¥ X USCHTRR:SE
E% [Takami93ASI3]) K X > THERRES LTV %,

# 3.21C, AWML HMnet % v o il 78 sk iC 35 1 2 B80S E FIBIR o R % /73 (SSS-LR it
FEREY 2 7 L X Y FHEA).



Eg

14 ' s 3 ¥ EEE - MEEEESEBR O

% 3.2: EEFEISE! SSS-LR B E A Y X 7 b 51 5 EHERE THERORR

— 14 (E5zc) o
BREREAN | e, i %
FEEERE L 79.09 (91.96)

HERY D B 86.32 (96.11)
EFEW,)}{MN,UEE 86.38  (96.29)
o FEEER
ﬁﬁmﬂmFMMﬁg 87.38 (96.76)
IS  EEEER
[ BlFE0T@ER | 8838 (97.23) |

kB ORERG, EEEE: LCEE 3 A5 LUK AREA L, th BHOBEEE 34 LUK
3 B LT R TN OBHRFEERERECES »TBR L 2B HHEE 2 EH L 25HE& 1B b 1500 35
BOVEEESBEOFEYRLT w5,

3.1.7 ERVREEEEL

HEBELHTERMRE ARET L, MEedETRERSERT2L5Ch 3] i, FhoFEEHEED
EERWAFACREEARETH 2. X5 AELFH Y [EMEEES (dynamic speaker adaptation)] &
MR LT %o

CFx DT T u—F 1k, FEECEEOR L P OFEFESE T HFICH N, chb L THRD
BRI R LS LT3 0TH D, BHOFEEINE L LT, i, FHEREAEH»OEE (&R IRE
HREOFHEES) A (RREBILOFEES), FEBHR 7 P G FEE (VFS) © 3 BEES, C OJFIcH
EEwR, BEF— X BEFSEE I C O EEBEIGEEERE » [Willems92SP12),

fRE, PPRA A4 I v PHEEBECI->TRAEZ T ETH B, BHO—DE, ATTFEBICGECEER AT &
FEEZHOFCEINTWIE, EEEAEEOPRBE D VFS ~OUR L LB HR X wEHRED
5, tnHTeTHb, LT, ANEFRECUEL AL I v /2R iL0CckAL, 3 BHEHOBEIL T
BoT, TNODELHTLECK VYR 2 € & 21Tk o7 [Kosaka93AST03], i, BEEEHARICE
wT, RENALESESTFEOW 2 TERAOFRECRET 3 C L ICHYET %, CofER. BEC LKE
ZHEISHEEERINRBIEN S 2D, EED EDBE—DFHEL Y b ESEIRERE & o %o

3.2 %% UEEERERV S5

3.2.1 &£BFFRTLIT4 v HMM ZFV=Zbihk LEE#EE K

i LEEELHRICE T, HEHWASEEREAV2 FE2RET 2. BEMMCEEEREA-29
IC. SEEHK E EEER RS L e— O ORREF N CEFESEYERT 2 L3 EL 3, Bxlk, T X5
EfERETAL LT [@FR=ALTT 4 v 7 HMM] 25,

LBFRIATT 4 v 7 HMM it M3 4cRT X5, FEEIMM 23 3BBHERKC X otz F 4 v
ZICGHERE L TR Lie, —20KEEAERETATH B, MREFANOLEHR HMM O£ A7 2—-2 (B
BRER, WIS [ TR, THE, $5875]) oTEck, EHEEOLER HMM 05 A —
ZDER ENTNA B, BEEFAROLESE HMM EoBEBHER LS bigram TR ICHYE T 2 25,
BALDHDTFRA N TF— R L >TRDLHH bigram EREZFAE L L<HVWS C e RTE S, X5
VERRE NATERET LR, EFET NV EFEET VLD LcETATHY, DLW IEREHRLERET DD
DTH b,

FBECIXVRFEINLEER, FEERLSEERL 20 [S8EF) ©d5, XoT, BRALEER

(|



3.2. A LEEEISE B FEts ’ 15

phoneme bigram
probabilities

888884

phoneme HMM

M 3.4: £FRIALTT 4 v 7 HMM

FRANT—2 LT, LOBEREFALDEANT A — 22 BHEEYAWCEET e XM & %, {H
LZD%BCR, BREFABPANEBCHESI NS C L BERNICBREETE Lo & 21, Biia L¥EE
KXo TEBETADRE >R ANEDL S &b HPIEZ, Ll HTFTo32o0Xk 5 EHCHRERZHR T
FH2RECOMBICHLL 2BISFEENTE L LELDNDE, 1) SRTFAVOSENATKIC X 5, FH=
FAOERE~DHIER, 2) AJIEEE & RS WEHEEE0FR HMM I X 3, JFHEE T OTHHE~DOHIFR,
3) BEI< 7 P BTEILIC X B, FIHE S A O ANEHEER~OBHOHR, chbick ), FREF L0
BEILE, BREFALE L TCOREDOHRDOPCEELED IS EEL bR,

...
.

o

Phoneme HMMs
of Reference Speaker

.
..

-"’

Compose
An All-phoneme
Ergodic HMM

Baum-Welch —_
Re-estimation of L

l

Vector Field ..

Smoothing of L
Phoneme HMMs ) l
Yes No
3380

2 3.5: SEHEBEEBEO T w v 70

S ————
Training Data
of Input Speaker

Adapted




16 £ 3 3 EEHES - MEEHE T ERROmIE

COFEETASY) A bDT7 vy JHER3SICRT, £2FFZALITT 4 v 27 HMM OFE RS 12D 5 5,
BISFBICE bFRO D B HIRERS A OFHME (1) D5 2 F¥FET 5o

F 3ICEAR 15 ORFFEEE T L2 TET L L LT 6 KROBYATIEEEOSHIT — 4 (sb3) %L
TfERERT o HEO D ICHD Y EEFBIS (7] OfER LIFEHEBNHER D RT . CCTCHWRERE
FAEERBCRAEA 220 156 TTRADZEFATH 5o ATEEEIC X T ik 256 XHOBEEBCRFEHE
BEFAOUR R EH] o 7o BIST — 2 BEBEZWRERD Y FEBISOHERICER <,

ICHR:[Miyazawa92A ST 10b][Miyazawa92SP10][Miyazawa93ASJ 03]

[Miyazawa93ICASSP04][Miyazawa93FULLPAPER]

# 3.3 PHIEFACTESEHEORAH 15 OSSR HMM % i\ CEEE5EI5 L 258 0 279 il
(%)

| EETAR LEREEIL BEH b EEEEIL v

AJIEER || EEEBISAT | 102 306 | 256 SCA | 102 30 | 256 S0 | BrEiE
| MAU 75.3 81.0 85.0 87.1 89.6 88.9
MHAT 84.8 85.9 89.2 87.4 91.7 87.7
MMS 74.1 80.9 86.3 85.6 86.7 90.7
MNM 82.7 82.4 83.5 89.9 91.0 91.7
MTK 78.4 88.5 89.6 88.5 90.7 91.4

[(py | 791 | 834 | 867 | 877 | 899 90.1 |

3.3 TEEHEEHRE

3.3.1 E&EHE HMM & 3 NSt EEmaaa
IBAEEs T HMM I X 3 MEEREEE SO wT i, [Kosaka92ASJ03] iIc B\ TRE AT A b,
BEHEEL G B ORBIERORIL R Y IKonTHEIh TS,

3.3.2 FEEESEh<ILIHI-LEITSEEEETRG

B EABICIREESY E15: (Speaker-Mixture SSS) IC X b, FIFEHELE =71 PVERT 3 FHERERL
o TR, EbIC 1 ~bHEREODRWT —~ X CHERICEEEIST 2007 a Y X4h L LTEEELSE
B, TOICEEEL L oOREROBA TS TEEETv=v 7| KohpB ), EIRR-REREY LT,

PR SSS TlEbN 3 Eh~ra 78R, BEORWEREERKFEOE T LTH 503, BEEEREOEEYN
HEXSERREMOTENHEEL Y K& »L, BEEHOTENHER B0/ A XL a ), TNEEHEEOE
RREUFOETATH BN~ Aa 7 EEZC LR, TOFEDOSSSTATI XL CRE Lok £ T
T, B—§% O HMnet #/ER L. Th2ECLTHEUEE (FRad—) CRlOEEDEF L %4 HER L.
BRHICRIEC L ICEN D RIEET 5 C ik » TR HMM Kl F A 2E3 b DCH B, BUHERE (L
K ¥—) ORIOFEH O HMnet ¥R 3D i, Baum-Welch 742" ) XA X Y EEHETLIZ I R, %
D7D DEEY v TABBETH TR VES L, T A— X O¥BEE BT [Takami92ASI3b] A\, H
BAD R T — X2 CIREHMIINHOEE R TH 5.0

BTz edTrral) Xakind,
WIH HMnet DRt HHSH E LTHE—F Y 2345550 HMnet %, 1 BOEH T — 2 b bREKED SSS 1T
IV &EFT 3, LTFcoEFA2EH HMnet & FEE,
NTA—FEEB  RICHHT HMnet i LEBBINEZFIA L CEROEE~ W TERE B hn, Hii%
MEEET D, thick WY EHFEED O HMnet 2B E N 5,
HERE CoOBBEEES O HMnet OBE—F Y A ICEEEE S % 517 HMnet OEHRE—AEORE
% 1 D0REH Y ZAGIFICET C Eick b, #HH D HMnet #{BE&H 7 X345 % 321250 HMnet ICKEET %0
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FEEES 1k Baum-Welch 74 =Y XL X o THIRD b 325, FHEROBRIFICHRR b ol d, %
ﬁ@% & L 7[0
SCHR: [Kosaka92AST 10b][Kosaka92SP 09])[Willems92SP12] [Kosaka93ICASSP)[Kosaka93Eurpspeech]



faxay 4 = = =)

=)

MBS H RO

4.1 HERETIZE T35

HEERRERSERO e ICl TNEEDEEBA 7 4 AFCRE LBt 2Rk s B ERD 5. &H
ORI LT BHE, DBZEEER VS E B X VLT3, 7 4 AE0ERECORE &
LTl BEOREZRLAThIE A bR v, ¥, HEBERESSEHO 2 d kT o ot B H R
DOEFE L iBHT 2 0ERD 5o MHEFEoM L & BEFEEFRRO DIC, UMTOHEORE %74 - o

- MEEETRET I HE.

- HER IO UCBRERIEIRE Y v 2 5,

- HEFRE T EREEM D OIS P~ 0 BRI X Y 5l B
+ TR HEOE e F L2 v 5 HH

- HEFEF RV 5 b,

. BIHEETHEEEESIS T HMM OB SH R~ oMM,

4.1.1 HEEBRETIHE

SCHR [Tamura-88-01], [Tamura88-03], [Tamura88-04], [Tamura88-10], [Tamura-89-01], [Tamura-89-05],
[Tamura-89-10], [Tamura90-2], [Tamura90-3], [Tamura90-4] Cld. WX AR E LcESME =2 — 51
Fv b7 —7 (NRNN) KX 3 HEFREBE K OWTH %o NRNN B, 4BO7 i —F7 4V —FE=a—5
Ay W T—2THD HEEEEFEANL., BEAES L LIS ETRrEL b XY, ¥EERET
DDy v IERRERT b0 TH B, ANNRN oFsER, X7 VAT S92 vavEEos
V77U YRFAMCEBHBICE YRUZ, ULy NRNN A iEREFE TR, BEEROOHTE
CEERS DBREINTLE VW, X [ Ohkura-90-9], [Ohkura9lICASSP5] Tid. NRNN KX V2T » ¥
FOESE—VT vy 72y EVIZFECIVAET SFEEREL, TOFMELRL o SNR 23 5dB O
FEICEHE T NRNN 042 FVWABE0ER /b,d,g/ FEERBEFEC L Y 4% mEL k.

-~

4.1.2 ML CEBELGEEHREEZRAVS 55X

SCHR [Umezaki91IEICEtransd], [Umezaki91ROC11) Tk FE{EBEE 2~ 7 b LEEHEREE (SGDS) @
TEFETSE LTI BT 2 HMER R L o

S [Ohlura92TEEE Workshop10] ¢ HEEHCHS L-CREAE 2 BERERE e e B3 152 EIMM. 0o
FeA EoREt 2 TR o2 ke WLR,WGD( Weighted Group Delay),SGDS BEEiREO BB LI U772 + 7
LDa—27 Y » FEERED % Tk \», SGDS & WLR ¢ BERISEOMERERRTC L &y F 72 V7 o 38
KHLCIHEERIFNAT A2 TH BT 2R Lk Fley WGD (2EEEE D IEEEMEZIEEH & 11T ik WERRE
RETH 255, SGD, WLR X Y 3HFICH U CERETH 3ENRABEHRETH 2 C L 2R L

18
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4.1.3 HERETEFERNSEMESFEENOERICIYLT EH
P
a—FNJworewvbE Aok 3BEEE

IC#R [Ohkura90-6], [Ohkura90-9], [Ohkura91ICASSP5], [Ohkura92IEEEWorkshop10], [Ohkura92ASJ03a)
TR SRS TSR ST 2 5 HEEROMEY . BERE TR EN» b B S~ 0B R R
Be LA EERETEFRMTERRE L. MEEOEGYEHT 2FRLLT, 2—FT vy r<wv ¥
VIFERAvi.

AFBEL FEEET R LARIFEED 3 —F 7y 7 2 HnT 7 P EFLE Wi REEEE 025
FEE L, BETRET R LB EOa— Y7y 72 AT 7 P VvEF LI W B EE 0 EEH
FICIERENREEES ( DTW ) 2f75 C LK XV RAEEE 0= — F Ty 7O 2 — ¥ 7 P L FHEEEE D 0 —
F7y 7Ha—F¥x7 t A2 oSt g 2T, SAIBNT X b 775 8KD20TH 5, EERIE. KD
LR NI LAEACTREEEDAT = — ¥ 7 MAREMEEDa— V7 P EeTdc ek h, B
EEO HMM 2 A L THRESFEDEE 2 BT 2d0TH 5, o, BEMOERY WK T 52—V y
7=y ¥V rFEE A THERORBOATE R L FEEOEV —HOREDE L EL, EERF LMY
RE L5 2 D0REOR R ARICEIST 2 REBISOEZICOWTRET L. AMEZRL %2,

FH /b, d, g/ EACERA—EENCE T HEFREER TR, AFEEZHAV LK) AR P 3B
Hy Acep BIUVARY —DEHLBHEIND C L BHLIM R o%ko Fhey XHITEFRMERIC X 3 BEEEH O
REENER TR, BEELE L UHES L SE 0BV R ARICEN T 2REEIS T c kT o L &k,
TGS & R OSSR A R EAIC BT KFEATHESEL 30 L %R L7,

BEIRZ MGEEBINFRE L DHEE

3C#k [Ohkura92ASJ03a) T, BB~ 27 M BEEEBEIETE (VFS) # AV T BIS ke o=~ T
Ty r=y ¥y IFEEY A SIS o iR SR /b, d, g, m, n, N/ FEERCX WIHEL, VFS
FHOFMEERL o

4.1.4 [THHSHEOSWNEFILZEVSFE

TDNN & HMM 26\ 5 EEsEDR _E

TC#R [Ohkura91AST3] <k, TDNN & HMM % EFISHICGRY, HEERE Fco IMM-LR & Xt TDNN-
LR OYERESTE & | SRERtAtOWE L » B /co HMM-LR Tk, BERE*HEET L Wi HETHrAD O
HHLOWBRITALDLC L BHEE TR a—F Ty 7<=y ¥ v 78BS ed s e, WGD BEEERE®
VR I VHESEE T XM FRE TR 2RI HKEI NS C L ¥Rl 7. TDNN-LR T,
BERE TOF— 2 LHFOECREOTF— 2 2ERCHWTEET XY, FEH I LTHREL
AR RT C L 2R L o

A Y MEEEEAVERERETTO HMM H/F85

3C#R [Ohkura91SP9], [Ohkura91ASJ10], [Ohkura92IEEEWorkshop10] Tl €2 A v MEEEX w7
REg AT HMM F 7580 ( SQ-HMM ) 85T L 7c,

BB Z HMM 327 AT A — R FAEFER L = — V7 Ve AERER 2 pltc g s c L &,
I V7o 7VERAEFEERPBEFANT A -2 HEEAEFRER L Y dPBECHEC e 2T AL, EEER
DVER L7ce 7 A v Y ETE(SQ) = — ¥ 7 v 7 2 FwT SQ-HMM #F2E L. SQ-HMM % si&E R #E
BFac ek, €7 2Y V77 v —FORGEFZUBKEHORELIFRT 5 C L 2B o ¥ FEEREEUK
HSQ a—F7 v 7 kv SQ-HMM &, ¥EF st L CEERIERRE T % SGDS(Smoothed Group De-
lay Spectrum) BEEERE DI bEIC X 2 HEOMFRE TER L CE U 2 A% VQ-HMM & o Hig
X YBRET L 7o



20 84 E HETOEFRERROTR

BEEXDE)Y L& 18 FEERERICE VT, SQ-HMM i3 VQ-HMM X b % SNR=co. 30dB X% * 20dB
DEEICIF VT 3.9% 8.2% BT 9.1% H\vilil®R %R L, SQ-HMM ik SNR=co, 30dB K T*20dB 0&RE
KB\~ T, SUHRRRRESR T 88.2%, 84.2%. 52.7% 0F#R%/RL. VQ-HMM X b % 0.7%. 10.0%. 11.5%
E R R R L

FAIS Y R S HMM O#st

PRI E M L X 2 3 e D SRR/ METEICE-T < ZBHI ( Minimum error clasification training (MEC) )
PIRBE X NE AR SEH LT\ %, 3CHR [Ohkura92ASJ 10a], [Ohkura93ICASSP04] Tl HFDO A
RERIC B\ »T MEC 2B hic HMM O#FEEERIC ) 5 Fikpio i & . MEC #E % v its
D HMM ORBEAEE R~ 7o FISCECR, FEHAI ( MEC 228 & & t#EE : Maximum likelifood training
(ML) ) ic & 3 HMM OIHEF O & 1T R v RS v ~ v OEFER T v C¥FE L MEC-HMM
s BT HEZ 3D 2R Lo '

4.1.5 MELFLEAVEHE

SCBR [Sugiyama92AST10] Clk. LPC 772 } 9 A~ P AOREEET L % —RE L, HEe7 1%
FCCHES L~ RHEET B © LI K D HEFIIE 21574 5 FREOE ML R L ico

42 EEEEEEEGEA S HMM 0BRSS RS

SCHR [Katagishi93ASI04] Tk A 7 AN X » THER I N FHEE % flvw 2B L cReEkisf IMM
BEEBMy 27 a2, BEEFEO L ICREBEER~A 7 02 & R % 3R> DD ATIEFEORHT
BEREL. 24 FREHSR P X USRS X Y Il L 2o

T CCOFEORME, HMM OV — .« 72X + 7 LAEOFSES XUSME U T O ECHIET 2T &
KHd, TITBETELBEFRFOTF 7 A2 ENENC, ¢, 8L &, BEEFERALEIER 7 1 1+
F (W)X o>THERTENIE, T = ¢n+ hn, (n = 1,2,..,16) B 3BRAEHBIL L. —h, BEEEIX <7 b
ALWA) K332 LPC 7 72 b I AR E LTRODINE, COTEnb, 7727 LEHDOFHEDOFIE
KECD hy, BB T ERTE Do RIC, NV —HOVEEEL AT — - 57 R+ T AEHOSEOFIEIEI L T
B BEEEE LEESE L OENRYR 7 VA BE—T Y XS5 CEETE, LA ADTELEREchh
B, ZOESR7 PAOFEHE L SR FIEEE LTHV 2 C 283 CE 5, RICEFRTHEERIHERERE =T,

F 4.1 FRITALEREHM O L

R (%)

RS 24 FH T B
FREEFAN 98.0(99.9) | 97.5(99.9) | 98.4(99.9)
FREERIIEZ L 27.5(80.2) | 9.5(59.3) | 44.4(99.7)
i 7 A v T LEOYHEEORIE 62.5(92.3) | 46.0(86.6) | 78.0(97.5)
z RY — o 5T 2} 5 KHONEEDOEIIE 62.6(92.5) | 46.3(87.1) | 77.8(97.6)
F 7R T LEONHE « LB ORI 74.7(97.2) | 61.7(96.5) | 86.8(97.8)
B AY— TR T LAHOFIE - HEOMIE | 74.2(96.8) | 63.2(96.3) | 84.4(97.3)
A a* I; (e = 8.5) 63.0(88.4) | 40.1(77.0) | 84.3(99.0)
71 S & o % Bj m (o = 4.5) 75.0(96.7) | 61.7(96.1) | 87.4(97.2)
EHEEC¥E L e HMM % #H 97.3(99.9) | 96.4(99.9) | 98.1(99.9)

ThI b, h, 2Ry 72+ 5 2EOFEEOBIERESICH S, h, PHVAZ 72+ T AHOFHE
OFIE L HEETY A ASHORBMIELIHET 2 LI LEDNTH L., T LB301 5, i, FEEORHEREE

() : 2B 5 L& C O RV RmeE




4.2, FHEEFEREERES M HMM o BFTFRE#~ DA 21

THY, FECBEL TR ETDMARIIR» D55 X 5 I, —RICEHUE 2 BT TH 0 ERIRMERE R D o REEHER

TEBEELD, Ll BHEER AMM 2@ELAb 02 BHETHERS L A7 o~EAT 50 ko<,
BRTERE27.5% Ko b DA 75.0% T CHEIN TR 323, EEEFZEFF2HWTEE LA HMM 24
Bk, FERMEREA 07.3% ¥ CKEIND T L REOETERIGRINTWS, HEMTHZ & ¥ %5 20% otk
EHROFERD D, AFHEOWRIC L > T bICKEGELYFTCEL O LELLND,



B 5E

LR —4(= & 3 S E B RO

5.1 &% HMM #B - EG S Easm

BIE, ATR 30 3 HMM %\ vWicBiS Ay X 7 63, SEERICGERCELHFET 5. thbo
RIS 1988 FICHEA L /e HMM-LR 2k (At Ik, Z8E) ZilEfR e LT3, CoOFHiv 27 40, HMM-
LR OFHOEREERE LT, B—Da—F7y 7 OB HMM 2 flnTH b, FREFVOEBELR
ERTEDCTRAED o7 (BREFEED 1,035 53554 2 7 Ionf LT METRSREEAE 1 0T 72.0%. 555 i ETT 95.3%).

Z D, WEHREOR LB, FEe7 0 (HMM) & LR BB OME» b PSS I CHED b i
7o

TP, FEEFMICOWTE, 1989 FFICERA, BEEE HMM % <— 2 ic HMM ORRBE{LZED, 7 7
VAt — b7 MAEFHEOEA, HMM OREEICH 3 5 R & et R L & 28 L AR B
HMM-LR BSHEE Nco COYRT LT, FEEFEE T B 16089.5%. 55 % ©T 99.2%(4 &) O
HiEBR L ER L CH Y T A7 LX) bBRERE R IREICH L €70 COFAEHEEREL, ok
ATRBHC B D PR BE L2 b, 1991 £ oRS:EHA HMM-LR(IUD) ¥C, X OftEaioh s T &
BHdorco Eiy C ORI VQ <—x HMM-LR OB/ HIE8 1980 EICEE Y, =~ FF v r<p vy
HRIC & BEEBCREE (2 v—7) LUWTL T, 1989 Fic HMM-LR @S5 RMER R 2 Z2EHI
FEE 1990 BICEBOHVER B, £ LT, 1991 FRKCRAEEBAZER L. SERELXTA - %o '

K, LREESUBITOPIFRICDOWTE, 1989 EIC ¥ — &% —F KB 3 EHEEBIBE MRE Sk [Kitaso-
03Jo 1990 2> b I HFH ASEEHER 2 FIA T 2PFE2ED b, FHi trigram £ 7 L DA & RESRSCHHHE
FoBE AR S hico Eic, FIREHIIC. SCEIBEMTER ORMT, BT E FRMCH VOB T4 5
2B LR A~ ¥R I No 1991 EK A>T 2R LR A—F R X bicbL, EXEH 7Y ~OZET
BEMEFR S B4 (Category Reachability Test: CRT) A AT X Y W A TR TFIREC A o oo —H
1991 4Eic ik, HMM-LR O KREEGEFRRH~ OB [Kitad1-03-2] % HERHRER IC 1L BHADRARELEIC
DNTHPIFE XNk, Fy LR ~A—¥ D SPHINX ~0fH3AH [Kita9l-05-1] dfThbiic. 1992 FEICA S
b SCHIRY) b FEE OHEIEEL Y B\ 7B R O XCE AT S hice HRIIISREET 4 & LT, fESRIL
BR Bk & BRI o~ v 2 7 270 “HEED b O R VT, RREEE COORRMER 83.9 6 R ER L 7o
T HERFELCOWTOMELED b, AF F—FTAT Y Xap, ¥—sY—FONIEHIRO 7 DHDF
B —hP—FLma—T A%y MCEBEIEE — 59 —F A ERRRE NI,

HTFIE, ¢ CTHRN L BRI O CBEiT %,

5.1.1 HMM-LR &4 EmE8 s

FRR-20Bh~ra7EFA (HMM) & LREUFTT A2 ) X2 HiEt L e HMM-LR &FREH S
HEFERHRIC D WIS L co HMM-LR FHE3ECIE. XE» BN 2 FRIN B HY CEHEE
DR F/NT 220 TR, LRA—FOh»bL HMM TR L EENE L CEE2TR 5 DIk,
ESTEIE L SENHEOMICER S 7 1 REOHRINE T — & 20T 2 8EM R\ BT ORI i ARESE
BTSN AT LR T b C LT E D,

22



5.1.

FHEHEMM % v 7o s o a8k 23

Search Process

WhatsHMMLR ps ATR Interpreting Telephony Research Laboratories

HMM-LR Continuous Speech Recognition

[Language Model

. ) Ve Uch (D kesu
score accztmul,ztzon V umeru
Amp Uts (U)kushii

‘ precompile

searché
tree

7 »,::oX (pruning

tablg look-up

score )
for the next action

input
speech i phoneme
signal prediction

/uchikesu/ Acoustic Model

verification

B 5.1: HMM-LR Ao

HMM-LR FEFEROWERME I LI ToO®E Y ¢ %,

1.

5.

FHILR R—FIc XY, TORAETIRBIICERMR I N ER RN OEECRICES L 5 5 (XEETH
WESGHIC K 3 T L 23WaELR) TR E TFHIT 2. FRFAOKRK, LR FEIFEORIEDIREER i SFHEIE
BEEILTAIE, ZOEERFIGSEFERE LTEIh D,

- BERICT L CHIRFRIROR/MES L USKESOH BRED b LHRDOATE D, ChbDH

o THAET 5 EAKERZRET 5. BET 5 EEKEABEE CB I W AETRZ /I FRIEh
ERO/MNERIREIR OF1% fiv RARESIREIR O 25 L 3 2 KECd 2,

HMM HFRESHMEEE L, BRI N ATERIOERETNCFRISNABTROETATERELT
BEBERThwv, BEAxT%kD5, c CCHEEAaT LR, BEEFARENEHREFAL AR X

\\\\\

fLZ:)'EE“C*% v, forward 7A=YV XA H Bk Viterbi 7A=Y ZAVCI S>TEEEND,

- BECHEI L e TR TOFRCH LT, BT L TEREHOEZMEL T o ERICIETREH O &

IS BRI 3 OIS 3 ORI LT < 30T, B2 = 7255 5—2fEL FOHA A Y
FB S U P —FEFA N BB B BRI .

BULCRY . BHEETT 50

FASHIIC, BERT ST BB CREX a7 ORWE n (FEE T BiER & LTHITIF %o
Bic, HMM-LR AROBLEM%RT
SR [Kita88-10a) [Kita8s-10b]



24 #5  LR A—HIC L BB E RS OmTE

5.1.2 HMM-LR E#E Fadi > X 7 L DI

HMM-LR FEZEHT AT ) XL CHESWAEREH s 27 4 — HMM-LR $5Z0y 25746 — o v 7
YAVvF—vaviv AT AONI%TA - %o

FRlC, SHEOEEE L LA W AR RRAvAcE—a— V7 y 2B HMM %o & BAZEOXHHR
U AT LAEVER Lk COVAT LR, BEEED 1,035 BEBY S UL X 7L LT, F1TT72.0%, &
. BALE T 95.3% DOICHERRER A ER L o

R, EREASHEETARACICLCIY, vATFLAOKARTA oko HEV AT AT, BHEDOE
BELLT, 27 v, BERTY TR TA, AV -O3EETYRATEY, Zxjlr0a— Ty 7 CEET
2Nt — 7 MVAETIEOFERZH> T3, T HMM oL REOHGEREED S/ 2 IFHAM X
BL MR ENEE T 2> TH ), ChicX )V EREOTRZBEEER L, Eblc, XR VAT LKKE
77 V4 VQ =y B v SIS EEEMEOBEEI A TR TEY FLYEEPRTBEEERFET X
e, Y AT ANRPOEREEEE O HMM 2 H L WS KBRS 45 C X TE 3, R Y X T LT fEEE
FHOBE NERHEEE 11T 89.5%. HB5METo BEAHAERL 99.2% (L NDFZEOFE) TH Y, T4
AR LTV B L E A b D, BEBELET Ao cERTE. 5 111T81.6%. 555 <T98.0%
DIETERAER B R L 7eo

BB TE HMM BEESOE HMM KR, Xk ) EBEASHRETF VI TREERD 3 & & b i,
HEEHECRIEBELE~ORBIE D HFTE 2, 2T, HMM BEEF AR RSEOREE ) LIRS BT
TNCE XA ko RAREZEEY v 7 ARE U TiE Ly HMM ORERBEEBIBO S RICH L CEEE il
ERTCEREICE Y, REHFKOBNCGTH L Lk ZL T TRTCOFREFAL4RBEIL—T KT BT
LTy SRAHEREPET 2MEREENEZ T bR Th, BESHE HMM cEREERE T4
A GE L EERSOEBHAERELNEC L 2R Lk, AP, IMM OFBFCHREF -2 %ML 5 &, &
R EREN A LT 5 (1 BOREEEEERNTE 1 A8 88.9% — 93.9%) € L &fER L. R UFFEREX
DF—4CEBHT L LOEEEDRL ko

WER: [Hanazawa89-03] [Hanazawa89-10a] [Hanazawa89-12] [Hanazawa90-04] [Hanazawa90-10] [Kita89-
05] [Kita89-06] [Kita89-08] [Kita89-10] [Kita90-03-1] [Kita91-08] [Yamaguchi92ASJ03a] [Yamaguchi92ICSLP 10]

5.1.3 IS EEFIUICET AT

BEERETE, TENCLNE - B ORFEDOF 2D D HEr b L WREEZER Lz hld % bz v,
C DD REHRE EENICTHIT 5 BDERD 5, BEIE. FHEHLEADNTEO<y F v 70X I 2ETEHEY
BAERACbR T 323, REEE X BTN 5 2D, BEENRMED O E D ERT 5 BEH
Db, GENESFEETNE. FRHOBBEN I REZHFET 20CEAR RETATDH 2,

HTFRRTI=Z=20HFIEEETAICDTIHREL o

STk [Kita89-06] [Kita90-03-2] [Kita90-04] [Kita91-05-2]

EHiID=2 LI TETIL :
~n a7 70 (bigram,trigram %) 3. IFEICE OFFRH L X7 2 THe bW T2 HEINERE
FATHD, TNEDHDEEE (HD IHERCLEH) 0RICE EOREE (FR, FH) XEELLT i
WS HEHERE AV AEEFATH B, HMM-LR oETH 28560 HMM-LR ¢k, BAREOFHi%
Bift 32 2B~ra 727 A2 AL, THOREERE, BRE7 — 4 X—X D “GiH” O
(G BAEXFH) 2BBLTROTV 3,

XHR : [Hanazawa90-3] |

FesE AR B B30
TSR STIR B ESCRE I SOUR B HSGHE o BRIEC B b | U o KLERREIRIC & oHRIOHEA X h 3 fER A5
INT 3B, BERIREHAE TR 3 XHEH IR 3HERE. FoX0BHRICHW bR AR
B2 ONTWEFEREDRBLLTRDbNE, COEFAL. XEFORKHRRENLETOEE b S
BE S HEMEBARBRLTE Y, L<Bbhd k5 ASEERCRERERY ., ¥ b okiclibhn
Wi ) REHICHEHER L 545 00, TEEROBVTECESTH 2, HMM-LR T LR A—



5.1. ¥ HMM % 8\ icuigs s mess: 25

%\ COOIR B BS0E % B LT 3 23, SUIRE B30 bERR & o LR FrR & BEIMICHRT 575
ERfbhTE D, HERMEO LRFITELHV 3 C ik W WL (D 5 = HB5) OAmRFEER
FEHET D L RTE Do ERHRRAIOBEMARER G, BRET — 4 - AP N EBECFTLT, &
HAlOEDN HEZTHERD LKL hRDTw S,

B : [Kita90-09-2]

4RRAED<LATEFIL
XHRE R > T RT3 & ZOXOBITCEb N ERMAIOFIBB o2, coEF
Nk H B ERRRIOBRIC 13 & DEFHRAIRE DL TV & » S HEMERE R L €7+ TH 5 UK
HEXHETE, XRICEES T ICERBRIZSEA S h 328, coeF vRURIC X 2 4R3I B O35
E*ERLcETrehoTED ., XRKFEZHEROB TR > T L R 5. COEFALOHEER
b FERSCER B HSCEE & AR, SEF— 4 R—2fCdH 3 Eid SRR LCTH B C it X bRkpT
2o

Bl EsR <7 3 D D#fENEEEE 7 A% HMM-LR FREEEMY 2 7 L ICHHA S NERRSFESR (1 2055H)
CEHi L7co BoFAFHAVEC LD, 81 CoOXEERMEZ, 88.2% b XN Fi 92.5%, 92.1%.
91.4% KihFEINko 7y 3DDEFAZFARICHWAEEICE, 93.2% ORISR YER T 5 T 23T %,
EFAQEMER T C 2 NTE e

5.1.4 28HE LR £V XRBOME

SCER PR O ST & SCERE O SCHEHIFI & = 5 2 DD v~ o STEEMGIET E BRI v 3 SRR D
WTHFFE Lo E7c T DI, 2BBE LR ~—¥ % BEFR L 7o

2 Befg LR ~— ¥k, FRILR ~—FOEETH h ., XHiFE LR ~— 9 ¢ XHH LR < —FD 2 D% nT,
XHih 7 =Y (GFA, BFaE) OFHl L EROTHE REMICIT A\ AR bERE T ED 2, COFET
s »3XEHTTYBFREhAL FC, ZONE A7 TICET S X 5 AFRBRILTZEHN LR ~—
PR T D BEERD Do T DDICHEIN LR A~ BEHOTHREL FF-oTE D, EOXH AT T KiZ &
@ﬂ%ﬁ%#ﬂﬁ?é#&mﬁ%%LR%ﬁim LTV, 2B LR 7A=Y XA XEHRSIC L 2 AA

@i@ SRRRCHEF U 7B R, BABEARANER 95.9%. SURBANER 84.7% % EAR L 7co

: [Kita90-03-2] [Kita90-11] [Kita91-07-1] [Takezawa90-12]

5.1.5 T EFREMRBEHEZHA =T LR /S—F DO

LR 7A=Y XA ESHE N 72 ) ~OFET R SEE 2 {7 A7 LR-CRT 7= J X4 (LR Pars-
ing with a Category Reachability Test) K DOWTHIFELAko LR-CRT TAT I XAZHVBZLICED, B
DIFEON A7) BT AT 2ENCKRD 2T L8 TED, CoidHic, LREFEFESRIGEL. £5)
VEEICEISEAIRE A LD 7 2 Y & fifcdico LR A—¥1, BED 2 wBTEWER T4 SBIC, CcoliiRxhn
Z LRIFREZ S L. ThrbfTh SBWERS L bNASEN 72 ) KEIEMFETH 2 rBEr 2T 5,

LR-CRT 7A=Y Xa%, 2ERE LR (KD XHIFEFEORHICHER L. ROt ¥ a v TlR<_7% 2
BiRE LR A — ¥l —Ric, R LR A —FREHOXE N 7 =) 2 FRIT 520, XHAR LR ~—¥ b8
WOPHIREZ IO T L ICh b, ThbLBERORED DAL FEETFHAINEE, E—b29—FOEIRFL
FHEETOBESREC DI, VAT LOTERMERERE L LTLES L WO RERH L. LR-CRT 7A=Y
XakFAVZC ik, CoRBEEBRT 2, LR-CRT 7A=Y X sk w3 C LiIc X »C, MEERHRY
97.5% IC. F A XERERSEY 91.2% IKKET 2 € LM T 7o

B¢ [Kita91ASJ10] [Kita92LUCO7] [Kita93IEICEO1]

5.1.6 EFFEZHHIZHETBRAENLIEDE

BEOTHEERY AT LTHE. BHdR L A EERD LML LDED LN TN T, ThENOBEE (REGE
BEHT2CLBTEREV, LAL, TRTCOHEEY VAT LAQEERCEDTEL DEATRETCH D, fAlod



26 _ 5 LR A—¥FIC X 3 Hi S MO

DI CREFBMIE 21774 5 BERD 5o FICHBHREG CIL. A4, H8S0EFEFFHEECH-bE D
T, REEEE L WEOEMTH 5o _ :

HMM-LR FEE# > 2 7 &5 CREGELE OBRE R HAAN DR R TH o Fco EARN B2 X HMM-
LR LERETH 20, DN I EREROD D LETEE > TWd, RAEROS 2 ERLIIE LTHEANT I
O, ZFR7 RERT 2 BEEONLELNC, BAREOEREOHKIZ FUR L ASEEF e icHnTn 3, HHRIHE
DHFIEELBR L e SCEETR, Pl TFERER LA &2 TESEEHEHC Av] SO BREBOERAN A F
RBEXRBEINT VI, CONHEOBIMAES . RHEREINITEEECD 2 RFHSCE YL, 227
BT INHEE L~ T3, LSRR LTELNANERTFZCH S bITH 55, ThET TR
EISOELWERERFPEI0RHLOT, BHo~ia 7 EFA2ARBCHAVWT VS, Tk, YATLD
B OHEERRFEE L LTS N2 02 b, REBOEEN Ty 38 ERHIcT LTrRRFL T 4
¥ 541 Twv3,

NEZEmCTHEON A Er OBEREFA LI R, BELFAOHIRMEEL L THRMER YT A>T
C B, REZBESICKH LT 95.3 ¥ OEREHRYER L 2o
R ¢ [Kita91-02] [Kita91-03-1] [Kita91-07-2]

5.1.7" NERBOEGE P -3 25

CNEFTRRTE X HMM-LR FFE&# L R 72 0T RCXEC L KEFIWAEEPRESAR L LT
o LU XETCRYI-THAET I L VS0, FEIEFCAREAAEZELA LA D, XEFRFEL v
5HFIEEL Y BR E | B ICETE X W A SIS 2 Bl S A amikic o WUBISE L 7eo

MHIREOBEICHBERFEDOT — % CHMM 0FRET AL EFH L Cnicy, SEREFEOTER. SHFE
FHREROERREZE L O, MERFOTF — X KINAHIRAS L CEREFEO7— £ » HMM FH=
FADOEERICHANT 5. EFEERICH 2R, CENHE & EREE~— Y53 ¢ L ic k) 3Tiess
FTEXERER L, chEfAvnTwnd, T4, HEMETETT v & LT, BEEIRE Bk & AAIE o < v
RT7EFADOTREEAD b DRV BIE. WEFEE 0GR OEERES 83.9 X ER L T35,

SCHR ¢ [Kita92ICSLP10] [Kita92SP9] [Kita92AI1S04] [Kita92AST10]

5.1.8 S EEEERMEREES AV BEETERY X7 LOEBE

1000 BEE O EEE AR % ERTCUET 2 2 ic, AMM-LR B S HEsisB 2 HEr, B L Ao HMM-
LR B & 2 ERE] 0B E Bk k R T 2 e D, REEIZAA 774 LB, WFPLEE R U BAEE O
Ex OMBEEREFELRA Lo T OMR, EFXERBEOANEEICH L. ANXOEX KEbTIc, FH
WTEPD 2~ 3B TETOBMEE KT 2ABHEE T ER L %o :

¥ 7, HMM-LR #@5iSHEaidEE., IUFGEEEMEERY ALY, B0 HEHETRT v 27 &
PEEL, FEAN» OBFEREIE T 10 ~ 20 #FEE O LIRS 252 L 7o

3CHR: [Nagai91ASJ10b] [Nakamura91ASJ10] [Nagai92ICSLP10-1]

5.1.9 A* 7LDV XLEZRAWEERFE

REES ST HMM %2 v A ERE 2SR 7+ % HMM-LR S5 S iR 7 A . $FEEE DXL
HEAEER T A\ BIFARERZE T 3 [Yamaguchi92ASI03al, LU, BEAVTVE E—La¥—F &
EEERREIE T R v, BnESEY B DR E—AMEZAKEL LATRIE AL R ZLOEER
EEEZFLEE LTV,

SEF7IC A* TAT Y XA BEA Lo DRNDNEEEOHERER L, TATCOFREF AL ES
AREE LT, RERBSOANTEONPEOHTE: h, & U FR 2 @A, OIS b I ICH
25T Viterbi Algorithm kb %k, 22 L COEFCHAFTREECFHLZ LTI DD, Ea—V AT 4y
I NBFELEENBRRCHEIGRED 2, 2T BRAD/ —¥Yndb LRT7—T A% 1 DEFEHI LT, £
D/ — VCESTR A S REROES TR, FREeFMALOBERICHRERT ko X b, h, (1) CERN
B R ICONTEHEEINI L B2 X5 CHWEAM T % UTEBSEGEZEML 2 (7).



5.2. WRESHAFEH HMM %\ e AT, o7

IREHEGE A HMM-LR % v C RS ER L T2\ ¥— a3 —F, best-first FK & Bagbene, &
HELOWTHE Lz, BHEOBRIOEIEErbO Y — b9 —F 2B b BTt K& REBRZERE % &%
B3 s, A TAT) RLBERBRBSRIFCEWET 2 LIRRERBE ¥ — a3 —F D 1/10 T b3 ¢ &
BTE, MEOESFLFFTE 3, SBERETNVOBEEREFESA LT HE, A Ty X s d#ER
HROENHFERHLEEY 5 Bo

SCHER ¢ [Yamaguchi92ASJ03a] [Yamaguchi92ASJ03b] [Yamaguchi92ICSLP10]

A. Barr, E. A. Feigenbaum ¥ (F/, WHEZER) : “ATHEE v V7 v 77, B I1 %, HITHAR (1983).

5.1.10 FEWEEWERTFE

EEEHS Y AT AT IR ET—HIC, E—a 3 —FIREINDIea—I A7 1 v 7 BERFELERAL
THrco TNODOERTFHERRBELER AL ADIC, ZLOTFHBEEH. 2% VY KE AEREM LEL T
b0 TCTC, bhbhBZ T 0ERBAEMLEIB L., BB OER Y EIF 272D, =a—JX3xy WV —7%
Bl s 2 2E AL A EISEERTHE 2 BIR L o

AHRBEEFOBA R EOBHTBEAREEY AN LT 50— %y VT —7 bbb 2HHBEIEE A
T, FEREFLBEEHCRILE LB L 2HEE T3, COfEBMBEEECIIBLATWEDT, 227
PERET ORI U C Y — MBI 2 RBEICTT AR X 5o BREEHEIHE HMM-LR % Fv»CRESED: &
DN HBER Y TR o & T H, RELLHEIEH € — 2 BREBHROETOET RS don, FRE
AR L 1/3 BT Lk

FThes COFKXRHIEBERAZE LET XY, RA2MEFEBRICILTRETS 2. DX W ERT L=
Y RLEKRERELDC R AUTATY Xa T4 ZRECHEWICGTIIETE 3 & »O RECEALE
RHRTH 3,

3CHR ¢ [Yamaguchi92ASJ 10a] [Yamaguchi93IEICEO1] [Yamaguchi931CASSP04]

5.2 BREREATFEE HMM 2R\ 7-&Ei S B ass

EER O WSS IR EH T A HIC. SEENICK 3ERAS — VEBOWRAIEA LT, R
ELTHRBEKFORTET AV EAC3 C L NESTH D, Lok AEREEKFOTRESARERAL
TEEEE R 75 5 Ik, BRESICKE L B URR FERBETH 5o 0D, FTERLERERD
HCRICBEA SR Y7 F X M EER L. LREUBTOBMT, T v 72 MEFO LREBTOE
BFER=FRBIEE Nice COEREEMKT LR BSURITIE L SH&MICEIRIRAED BTk (Successive State
Splitting: SSS) IC & Y AR TN Af@h~r 2 7§ (HMnet) & #aEb e, ATR LB CHEEREMERELE
3 % SSS-LR EFHEE S 2 7 L 8B X o

5.2.1 EFREEERG LR/ <—HFOXERE7LDY X LOHZE

Ff7s b, BERERO 3 ERFR vF 2 MORF L AU 21748 5 LRA—FOT A= X4
=H., PIEEE N % [Nagai93IEICEO]]o

—fic, FRavTF A MEFOERET AR EET 256, BEOHmOTRO 2V 7+ R + BAREE
THY, FERaVIFFA I -oTED L S CHEBOEGRZTALE X wod & \») [l % BaE s
(word juncture problem) &S, BIF, BRI W A=ZFHRE, wihd c oBEREGRIEEZ R LT
2, -

1. R—F L VL TOEH
FTHRaVvFF A VVCIHEFED LR 7 — T A2 HnT, A=Y v /e FHIFTROLTER BhsHEvE
MICEBL, TR vFF 2 2 FAT 358 23 FASHELPLEHR L L. BT ETREREER
oBEY*ZSRL, HaERBERIRCEET 2 720 LRE2ZR LT, HOLFEROFR2 v F X
FEFRIT 3, RiIc, FRIR W AZR I vF A VOES T3 RT =TV HwWCEEBLAHEYHA
5,



28 5% LR A—FIC X 3 B EHEER oD

#k : [Nagai90-9] [Nagai91SP6]

2. TN _TDEH
LR 7 =7 A% ZHRLT, TRV T F X MEEFEORBSPENEWERTIRE R LR 7 — T 2R T 5 5o
T UREEXED? L LR F— 7 A 2B T 3 &R ¢ LR 7— 7 AHoLFRFRCH T 5, HEA
BEATR VI F 2 P 2REL. Kic, HEFREARFCOWT, RERLAEHRLE L2 E 5 »EHIE
L%23b, LR7—7TADRERZ DEREL T, ELEBEROERYER L TW T ) X b,
B - [Nagai91ASJ3] [Nagai91SP6] [Nagai91Eurospeech9]

3. XL TOEE

MIRE X ER LT, FRo v 7§ 2 MEEOSURE BSR4 3 2 5 ¥ 3, L FRIC
FERL T £IFREL5 C L ICHBIWEERA TR I v 7+ X P2 RE L., IFRIRIES OB, BRECHEW
BEARTZWEL T FERMICT Ca =— 7 2ARI 2 HET %0 Kic, RIS R OERIFIRED &
SPERHEL RO, HLAHRIZERL T TA=) X4, LREHITCRS . RE HXH%
B 5 Hell oo~ — ICE A TTRE,

CHR ¢ [Nagai92ASJ3] [Nagal93IEICEQ1]

PEoBERav 7% X MEELR A—¥ 2 fnT, FREFEZ 7 22 Y v (Phoneme Environment Clus-
tering: PEC) KX VI I W AR T 2 BE3 5. PEC-LR B#ENTh=ZFHRICDO TR I hico X
EIRARRSEER I X 2 HRETME OSSR TREEIFIC X 2R EOR LR S k. L LARIC. EAVHIER
DHEEFT—FZACTETAZHEL L 5 LT 388, BEROMINCHEWERY v TABFEL L, 7
»@#ﬁ%ﬁbﬁ?f&awﬁﬁ%ﬁ%%#m&oko

Xik: [Nagai91ASI10a]

5.2.2 SSS-LR E#rE R /ZT-L\U)F?ﬁ?‘Q

R OMEZ FRT 27D IC, TEFLORMLLTE SRV MEKAKRB 2 E Y, DES/NROEFLAT A —
A CEBY Y TR OBR A HRE (BN T 2FEF 7 A2 Y X A OBUCREES EE (Successive State Split-
ting: SSS) BEEEN/o LT SSS Ko THER T B3R~ 2 78 (Hidden Markov Network: HM-
net) OFEFEE 2 FERRHERER Bix OB RS ER LB LRI TE o

ZCC, CLDESEE wﬁ%&ﬁ %43 5 HMpet #5883 5<<, SSS ¢ EFRa v F+ X MEFELR -
FHMAED I, SSS-LR BEHEEM Y 2 7 2 8RFES ico FRUGERFEHIENIC b SSS 0 RS &
v SSS #FVT HMnet & BMNLICER LAFR = v 7 ¥ X MEEOFTHRHE 7 A 38R A S ukes 1000
REEE A R 7 (LB 1407) ofFEEE (MAU) OXHBEFER Y TA o fER. B 10T 93.2% OF Wi
M%ﬁ\ Fuzzy VQ ic#5 < fik HMM 2ES 354 HMM & g L TR V BEM 4 8D Lo E
I, E—AlE% 32 TR THE LT 89.3% OFE MG R 5. ch X V. HHRECEE OB SR
By AT HOHEESRER S N,

Z D, 7 PABFEETFE (VES) K X 2 EEEINIC X b, SHEEE O 2 FHHisED b, 1649 55
s A7 (A 2809) © 4 ZDFEE (B 24, K 24) KA LT 81T 90.2% OXHiFRHE LS
Teo EJos 3T02REHEIC £ R 7 BRER L 7B ORFREEE LD T OXHRRHEEL. BT, 89.8%THo
Yco BEETIGAKDOFE T, 4BDFEE (B 24, K 248) KK LT B 1 AreFE 87.2% O HMEY 18
7o

& b, BGEREOIEFICHT 5 FARERE d AT & o SUEINSIEL & SUHEISIH: % — 2 OSCIR B ST
ICHEA U 7 SCRBRSFRSEE (T44 3650) 2 Hv. 7 7 ¥4 VQ Ik & B BEE AMM % B\ 7c iR & Helst LC. 3O3R
RTHE1AB$6.5% (57.7% — 64.2%) oM. LRSI No A, SSS-LR &k, ATR HEEEREFER >
Z7 5 ASURA OFEAME LTH O, BEH=y B EEFREFOARERC W CHEAKS %
R7c L’ [Sagayama93ASI3]), [Takezawa93IEICE],

3C#R: [Nagai92SP6] [Nagai92ASJ10] [Takami92ASI10] [Nagai92ICSLP10-2]



SEEFIL - BEFAOE

6.1 ESEEFILOGE

COETE., EHEESODOEEEFTADOTEILC DO WTRR S, BESHRmE. TESI TReTF1,
B, BRER (AP D4EEP LR DL LB o THV. #o T\ BRETT N & HRKBRE (~—¥) O
Bk FREFVOMEFABCEETH S, ATR KBk, XIREHBXE (CFG) #8871 e L, —f%
1L LR ESURITEE 2 R — ¥ L T2 HRRIAS v, BERNERET AL D, =a—TJ0%ky PERETFLL B,
HMAEbECRIFABGIE Ry ER Lke L2L. —H TR, LOEBET AN —FOMEITA WV, &
LICREETTLVOHEE B O Th oo COFFER#LTCHIT 5,

1. Bigram
2. Trigram

3. BEEBOTA R

4. HMM

5. REEEESY. HIrSEEciE S EEeF
6. SUIRHE HscBo HEf#EE

7. fFFHA—F I X B B AR

8. HHREEEFEh

6.1.1 Bigram HEEFETOF B

[Murakami92ASJ03] Cl&, »X—¥ & LTI one-pass DP % i\, BifE bigram $zt % f\» o @i T
BEFikoko ChEL, trignm ZRe3A—¥FT A7) X4 L OHEICENT baseline & LTz,

6.1.2 EEEQ trigram ZHW =BG S B o

HEEEERRICE W, BtERE R L e v 3 0, EEBEAEDI TS, COPRT, bigram % tri-
gram % ¥ @ Markov ETD —WHICHH I N TS, L L, BEOARD trigram 7% A icBiiG g
TR T AT ) XA, BEFHCEL0Ax) LETEERQETH 22D, MF L EER#E DI EH & trigram
CX>Ts ThbOREZEHRLC 3, [Murakami92AST10b] T, BEE®D trigram % f \» B35 78 2800
TATI AL ONTEHE Lk COTATY X A{E One-pass DP #_—2x2c, —®D 2 KTHIZ DP EH&E %
T30 TH5, MEL BB AE) ZREPEHERR. ¥—L9—F B I Viterbi ORBFHEHEZWURT 5
crick Y, KECHIETE ko % L CEBREROMR. 7% 2 b open Tl 40%. 7% X } closed TI1% 76%

RS R LN, COTAT Y XATH, FHEER. ¥—ARBICKELEREL, BBsrrCE3. HEY

29



30 =6 E SEEF - BEFIRAODIE

WHELE W, #oTy 7% R closed OFFBRICEENLE, BEEE 7LD Markov EF LR E LT 5 C ik
D, PERRMRERE ETE B, 0Ty SHOMEL LT, FEDTFF A PCH VT, B N—R L&\ per-
plexity %o A SEETTFLOWARLETH 5 L Ebi %,

6.1.3 HEEEVZEGITOOESBICED CEGEFRS

HEEFEEM Y AT LCET, B RZM XL 3D, EREEERSFII S T2, 2L T, &
Bk, perplexity &3EAMERICE, BOHEBERD 2 CLBHbNT WS, Lo TEEEFL & LTH per-
plexity 23& <\ PO AN—BREWDI OBEE L\, BFEEF NV E LCHEERESHE (n — gram =7 0) 2
WS, &\ perplexity #3583 % &, bigram X D 3 trigram & biC 4-gram % ¥ OEEET AR ERTE
B3, M N—RREL BB, COERERERT 20, BT 3 BEEEIC X - T bigram,trigram % 4-gram
ChREDwru T BT ARG 4 (BEEEHRIEREE 555, COBRFHECIL, A ARERE L
LB, EEED perplexity # T2 X 51K, FBRT2F5ERE Do L dFFLwEFHIEh 3,

[Murakami92ASJ10a] Tid. MEEMGMERMET OB, 3 LT C0EF A2 HRA L ARBREROBE
KOWTHE L. &, FRAFEIEEINTCRERH, thbld, EROEFFAMERZFCE>TWA
Wi, KFEOHEL, BEETNVOERIEREL > T, Bbh i BEEEEHAI =T A O L e
R, COEFNRARBOEBROFHZESFEHL T2 L LR E N ko &, BEFERDL, bigram
EFALEBREE LW — FETE, 7% X b closed D&ETE, bigram =74 ¢ GERBEOHEERE LR
%o 7% X b open DFEBRTH, bigram X b, LLEEREL B b AR ok, J— FREHENS ¥ 2L
Lick b, PR E e 3 EEB AN, Al FBTRRAEE T A=Y XAk, bigram & HigT 3
ty AED) - FTHRCEWT, 2yt rb—dRnikd, hoEBET LY XAerERTILENS S LEDR
Do

6.1.4 HMM ZBW=3CED BEER

EEBHCACONEEEEF AL LTE, Fy MY~ 730 (BRREEAF— t <+ v) LRBEHXHEEAR E
BSUER A IR L ARe 7 v L, bigram, trigram Z EHETHARBEREFHR L cHENEF AR ERD
o Tl CHOOHADHHMEAROBHEET AL LT, HEOERy MV~ XERAVORT RS, L
L. REEOMEED & 4 v 1V — 7 X3, ARISEEMBICES TR LTV B 2 ®, KFELSEIL0=
FALRF IR LB E R EDHEENRED S, T T [Yarnarnoto92ASJ 10] Ty HMM 23, % v bV —273HE
BERELLTED, 222 Baum-Welch 7Aray XA X W ¥EFCEs LT, BETHDY YF
¢ 3 % ergodic HMM K X > TR EFAAbT 2t ick b, BEF— 4 0blEROE Xy VV— 27 XY H
BINICEET 2 e 2Rk HMM KK X 3D T LD, Fill. BXRZC - THEIhTWw3
25, CHORBEEYRFAALERO N T ) —CHEL b DDBHZEFAET B DD TH oo THIHL
Ty AHRCE BEZOD OOEE P HMM tEe7 {7 %, chick b, REBBHEHORY L LT, ¥
EohFa) - bERCEEING CERPETE D, Xbic, Bbhk ergodic HMM #8FE=57r & LTH
ﬁafﬂm?&lﬁﬁﬁm‘c\ bigram # Ve BE & OREEROME 2174 o ko EROMER, HHEROEEFER
DIEHTH biFES O BEER A L I T 3 T &, BBREROFEERBROWNT» b oBERRO X 5 &
XERERINT I i3S hoke COXH CBEERINWALEFEET+% perplexity, X0 HJIREE,
BT A I VRE LA L TA, #D bigram & VET X WEREXE Lo
[Yamamoto92ASJ10][Yamamoto92IPS10]

REL, F—4#8. HMMHREHE b DT, S8 IR 25T 2 081 5,

6.1.5 {JEEEE,. HILE ﬁrﬁo<; EETIL

EERCHAWE D DH L WHEINEEETAL L LT, XHOREEDOH»ICEE Lk N-gram, HArgs
HICHEE L7 N-gram #4R8 U7o Thid, BRE N-gram 2 FRE 2, XY KBHAMREERTE3 L5
LedDTH B, XHDOXHKRICD bbb dBEH R EDNEEOHIICER LT BT #HEMceEF ks 2
Celck ., B ABRIIEMT BRI TE S LELLRD, A, BEEoEEHct b EHR AR



6.2. HEFmOFIHOTIE 31

BEFEETEL LPHFIND, RBEDOFF AL F—AnbERICATA—2%¥B T ick b, HEAECE
035G LEEOM O, HHRNARRE L bAbND L bhroke Thy HHEEM~DISHDMEEAH] &
LT, bigram OB DOWTXHIT 7 1 X2 bXERH L BIRT 5FERETH oo TORBER XEFMDOZRERIC
CFG CEPNAXEEHEE AV 3 BE L VB EERE b, KEFABEFEEROURER LiIcEscd 3
T & R L e [Isotani93AST03],

6.1.6 SUREBEHEIGEDBEERS

Inside-outside 7A=Y X & FBEXLE. 5 wEAXE AL O HEEST 2 L cAvbh 3 25,
TR — T — 2 BEETHREbN AV, £ T, BERSFICER LT, BERSFIOETR L 20k
B EIF T - 7c [Lucke92AST10],

An algorithm is under development that is capable of infering stochastic context-free grammar rules
from example text. The algorithm is designed to read a continuous source of text, segment it into small
units and construct parse trees over these segments. The size of the segments depends on the modelling
capacity of the grammar and generally grows during training. The training algorithm is based Bayesian
belief networks, and the parameters involved may be optimized using the E-M algorithm. The algorithm
can be shown to converge. It is completely unsupervised, requiring as input only an unlabelled source
of symbols (words). Moreover, since the model is based on a mechanism dealing with uncertainty, it
interfaces in a natural way with a speech recognizer that outputs lists of candidate words together with

their likelihood scores.

6.1.7 T N—H(C & BEEE R

HMM I X 2SR LT, PR X 2FHE2ER L.
[Sagayama90SP12][Sagayama9lEurospeech10], ’

chid. HMM oRERK DT, TR 7 v— AR KBBLTAY, 7U—284l 7 cfic BB T
BRER p; & (1,/) R & T2 X5 2fTH%H 5 HMM OHELCTH 2. € 57T 5% & HIIOERKIITII O
T, WFI OB BT O CERICE S 3, HRMWCEKKEZ T AL, forward 7= U X LI 4 5
ERABETH b, R RERIEAAS ¢ SURE B3 HMM 288 L BTl 4 54 &0 E#R D 5,
TDNN & O#4-# [Singer92SST12] . HMM @& — 5 QeI ORI [Singer93ICASSP04] % & 234
AEhTwd,

6.1.8 BHEREEF e

EHBEOEFE RSB oORELFETH 215, 1EOROUFREF O L KT 3 L XA RERTF
fEhd, HHFEEOUE L LCREARAERUEOIE» biTAbn e, FEEICET 2 F N ARER Y
25 325, [Murakami92SPREC02] Tt HHREOEMIC U CHBRE* TEN AT bRALE 7~ IR
EERBER, SENAErONMEEFLUZE VR c BEVELLCOWTHE Lk, CORBRUZES & HiRd
3 EEE T SAOHMBBEER 1, BICHNT 3 c b, AR RII A VET T2 CLFREN. L
TREOXEORMETRTTREEL. EVEV 2ZEE L C A D ICHHRESERON S S0 sk 15— LT
BT EIREN. THNHLOIEE LT, BIBECB - CREEOTSMAE M LIS 22D, X hEnne
NPT D o R T ELDLERED L, BH T L TR, TEERRY AN EED Btk bh 9
BlOXFEY I A—TEDFREERD 225, BViRY EVELALOSHEREND 3 D EAWICSELER
¥ELETLERDLLEDND.

6.2 FREBROFIFEOMSE

EREERNEETIRCEF N CRIILZ 5 TH B0 L RAELEHI LTS, Ll EROFIRAGES
TRAV, RRC, BT TR INTERYRO R ESTEERBOT A=) o, BEBHOB 22D



32 %6 ¥ ST - BRSO

B, EXEL OIEERD 2,

ATR KT, BEEHOFACE LT or0RN T h ok £ b, HBREOEOEHREOH:
BN Yy FRAEERFEOERET L (HMM 0FEXZBR), Yy FRER S — v A EHR M, @855
SRR ERIE VBB, ¢y FRERA 2 — v 2 AT e BRSO XS], 2T D,

6.2.1 BEOBOHEHREOHE

HEYEEZSCHAT o8I, BREEERA LB oEREL D Do EENKHERLN B C L HEE L
o TR, EFEMA~ERELAMAT 2858 oUER Lo FREHET 2 b D L% 5, _

CThis BTl 25, BENCHERS 2eDIC, »ABEFER LEFIATBREAWT, » AT
HEEHR (ot T 7 ey YVABRMEB LT 7 & v VEMR) 252 B E NG 2 BEFFIER W D8
U3 BELBEVBEIC WL DET 30, OROHICL D, BIRX FHEOEERE %KD 2 [Murakamid1SP9),
ZDIER XDV DT 7 vy VUEFMIEL T 72 v MENEOROEHIX 5.16 € T, »AXF 1F0
HHEKCE N B0k, B, COWERELIK NTT KEWwITiThbil, ATR KKTERLLIHREM
HEHONADDTH D,

6.2.2 EvFREH N F—ERVEXEK DML

Yy FRERAZ —vERwT, XEFFET 7 v MV (BEXEHICHST 3) ~5E513 5 ¢ & #8% 7% [Shimodairad0-
12]e TR, MEFER I FUMICRY) - T, HIC & ICIEIED b TSR T B X 5 ASACHATE 3,

BRI W orDT 7y VROEHETH L LELLOND, ZCT, T XEIEAT 7Y FAD

Ey FREHMAZ—v R 7922 v 7 LTHEDOT 72 VA v FRBE AL~ 2ERT 5, £ LT,

EEOY vy F RS — %, BERHERSROT A=) XL TH L onepass DP TAz I XakK kb,
EDXSBT 7y VAEy FRBBAE— v OBETHE5ERE LT 5. FARIC, trace-back (H3nix
Viterbi decoding) K & V7 7 & v MR MRIRETE B,

COEZHZ €y FRAEHAZ — v Ko TOEREN AR ERS 2R B IH L < Billicx—
VEBMOT Tu—FEfHviboTd b,

6.2.3 BOERNCREIREIFIE R V- EFRE

HEEoMom e LT, BERERD %,

HMM TR OFRI I BEMCl A v, L L. BroFiic X b, REESERREICHN SR T,
2D LS5 il 5 ¢ L CEF RS R A LT 3RABETAbU T3, & bic, HMM-LR g
AR R EOFETIR, TR HMET 2 c La3eE 3. . SSS-LR BEGEEEN IR TR, F
FK2F¥E (allophone) D#kEREE % SSS TA XY XakcX Y 7722V v 7 L, LR BESUER O icilie i
ZHEL T3, ‘

XL IERL ECDWT R, HABOHE REICE— 7 BIC Y BRI EET 5. coX )k, B
Sy Eiitl) (suprasegmental) 7 #kStRER (duration) DY (constraint) 25C & 1IE, REEERSEHIRI L F 8%
CHSICHACE 2755, Ll 20EEE, LR BTy, one-pass DP THIAHTHE AR,

ZT, fFHR—F (BEEFOEYBR) ORBICL 2, =724 I v/ Ol 80k —F L F%
L. R OM %8 - % [Singer93ICASSP04],

6.2.4 EvFEEHIT— 2 EBVEFEX ESRISXOX R

CHILE REAMERET Ty ERABREREEL TRV, ICROE v F A2 —VvOIEF{LLFEEA %
EOTHRE L %o '
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—a—SIlxy FO—2 I kB3 EBEHEHOME

7.1 TDNN #H L‘f:%%%u%&

7.1.1 TDNN -k 3 E5F3:E

A Weibel KX s THY b =a—T 0%y WV —7 % i EEBRAB OPIZEI Time-Delay Neural
Network (TDNN) & LCERILE W ZOFMUESRENk. 1o REEDP DPFR I T E 2 HMM kK-S F
REBRICHRTH TR RL 5L D C L ER LT L, L OPEE L ERNTOEHEZERICT S
2522—SNRy VI —IBIROKEDTET LIInoTo

[Waibel-87-11], [Waibel-87-12], [Waibel-88-04a], [Waibel-88-04b], [Waibel-88-05], [Waibel-88-08], [Waibel-
88-10], [Waibel-88-11a], [Waibel-88-11b], [Haffner-88-10], [Haffner-88-11a], [Haffner-88-11bj,

7.1.2 TDNN-LR | & 38 S0

TDNN 2 iV BRA Ky 7 4 ¥ 7 LIKE LR ~—¥ & 2 & ¢ CHRSRICGEIS LAl T2 o 7o
NEHEAWCHMM I X 2EFHBH L LR A—F LOMFE LAEOVDTH 5o RIERARy T4 v 7%
RCLTn2 ACEVESETRE 50 K T2 ORRMBHRER T T o fOHEOERBHRBOLLEZE T3I0R
Fo

[Minami-89-07], [Minami-89-10], [Minami-90-1], [Minami-90-2b], [Minami-89-10], [Miyatake-89-03a],
[Miyatake-89-03b], [Miyatake-89-06], [Miyatake-89-08a], [Miyatake-89-10], [Sawai-89-03], [Sawai-89-05],
[Sawai-89-07a], [Sawai-89-07b], [Sawai-89-08], [Minami-90-9a].

BEO D CEHIICH L B ERB OHRER 74 IR T

LoMpsden E 2 BT 0R 7.1ICFR T

% 7.1: TDNN 8BR IC B0 3 E B4

REH - B 14 (MAU)
BRAE B 12kHz
= 256 j5, Hamming 78
B 10ms

g B 16 B3 FFT Arzx X7

1EHRIE 15 7 v —AWTEEH% 0

L7t sARs/NOMEHED
K& WHTIFHRIL

33
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BTE=Z2—-—IF1Fy 7 —7KCL5

2 7.2: TDNN-LR € X 3 &85 (279 3CH)

=R X EEREEE (%)
JEfz | TDNN HMM HMM
Single VQ | Separate VQ

1 63.4 72.0 83.2

<2 74.6 85.3 93.9

<3 78.9 91.8 96.4

<4 82.1 94.3 97.5

<5 83.2 95.3 98.6

Single VQ: Power + WLR

Separate VQ: Power + WLR 4+ DCEP
LR #3 beam 1§ < 18(local); < 250(global)

K 1.3: FEOFEC X 2ERBHE (18 TF)

E2G Vil rank | BEEFFS | W38 | BAES
57— | T1%—J | 96%—7
Discrete HMM =1 93.1 81.4 71.6
<3 99.5 95.9 92.4
Continuous HMM | =1 98.1 79.7 66.6
<3 99.8 94.6 86.9
TDNN =1 96.2 76.2 56.6
<3 99.6 91.5 78.5
LVQ =1 97.9 81.7 61.6
<3 99.9 96.8 87.7
LVQ+HMM =1 97.2 80.6 69.6
<3 99.6 94.6 89.3
Fuzzy LVQ+HMM | =1 94 .4 80.8 74.0
<3 99.7 96.8 93.3
- K 7.4 FEBROMEE
FEEEHE gz
ET—7
BiSRE 5.68 5240 HMEEOZHEE
KV~ 3CH 7.14 BEEREF S I HiFE
B 7.72 HFEFE
HHI¥ES 9.56 | KEIbHER LOXEIFERE

S
o P

B OWIZE



72. TDNN 0#cf (MEAEMORS) 3

7.1.3 TDNN-LR |- & 3 KEEHEBETHIE

TDNN OEFZ#~D 1 DOFERIGH & U TKREREEL FEBSRET S T 5 [Minami-90-1]o #&
FOBEEHRZHL S €D, KRR ICK T 5 AREAMERE P RAMSAD A & . MERBOSHIINT 3 I
SR IIETWHAT 2 0D, 5240 HEEFIEICH LT 92.6% DOEWEMSRZSEH L T3, XHEHERIC
B TREELHETEEODICHEEETCEE L k=a— 9%y VOMREEOHILBET b, FE—OREEHER
THBEOTCAEERMESTEARE==—I %y VY= BwTrHsbhndo L Ebh 3,

Eie, EEABOADD=a—INFy F T2 ORKAERICTT 2SO LEREL D Lk D, C
DBEICERL, BEROZERFTF AVt =2a—TFy YV —2 DI R — v i3S  BEETIHERPHRE &
NT b, REERHEE AR CIRILIREET D 2 LR O RE L ORE 23 % T T\ % [Fukuzawa93AST3]o

7.2 TDNN O R ( MmO A )

Zo#HoPFE X . TDNN 2 A cH S 0B, HMM K3 d FERICE~NCRERMER L w9
HOEL RT3 BEbIC Ao ke COERERELTRE, Sa—JFr3y VUV —2 O 0-1 & B
BTH ., 2MLTFOEBA 2 7 0B OBHREND R wcDHTHE LELDLN L, —f&kAE HMM TR, fi
OHTFTY OEBEEELT, bold b AKX —vOFEFTRE LTEFABERINDI D, HHEhd 2=
TEREH TV ICHTIHELObLE (BE) ofEREEhTnd, ZC T, =a—Jr%y b 2#AT2EH
ETHLDXIALDOLEDBEHMAENMECKEEEZ 2L 2DT LT, HOrOWENSTADN o

7.2.1 FEiZ &k BEREORE

Za—FAFy V7 — 7 OMILEIMES A L OYFRILIc X » TRt R L O X L AR T bR
oo FRIEZFASNMEE LT, UTOL5Adb0BRREINT VS,

o =a—uYHHDOFHE{L [Minami-90-10]

o ZEEICEHT 3L
- EEHEEMESIC L 5FH
— St HE{E L 2 %E [Kawabata-90-3]

DFeehnboffEofifisfTh s,

HAZE T3 ERE |

[Minami-90-10] Ty EFADHT (5 KIL) KX IERHER A2 HE L2 oHRORER/CHTT 2
TDNN 1% A CHIHE R FRIET 2 HHEB R IN TS, TDNN % f(z) LRI, 2 OVE/LES
B f(z) R FO X5 KEgEI N,

f]x—y|<€ f(y)dy
flx—yl<fdy
FHREC X > T BED TDNN K T 2% BEOHINE R EXEGOIh T3, & bic, BF#HEIERIC
BPNTHBEOTBECHATEN TR Z ERINT VS, BT I3HRCOWTE. ATTBCECHEY
KX YIFERIET 2 LD DE I HRBETCOFRILOBTBERTH 2 C LARENT VDI, ERFHTORITOE
b, EEEOFIA L ORFEESEI LTS,

f(z)= (7.1)

KNIT %

[Kawabata-90-3] Tidy KNIT # & FRIEH 2 2B 3 T 2 FRIEFEAREREI N TR, Eko=a—7
Aoy W7 =2 QFEB, AR5 b B IZEEA~D EHIEDOEETH - DIt LT T OFETRATIZEE

2¢ SEEEOWM Y Fi, FEEHTBHT L L &, BEEABACESZ XS CREL T,



36 BTE =a—J04y V7 -7 CXEEFEFBROVE

# 7.5: KNIT B% v i B ERER

RBHE | ¥E sample | TR
e closed 100.0
REkek ‘ open 97.6
KNIT closed 99.6
KNIT open 99.2

D2 ERCZOHIET 2HN0 2 HEFEIGD OO ISR RE & T b, Bk (F0%) KsdT 53
BEEHT 3 DI REGHEKE DD ETEVWRL Ly 20BEKET 25CERP 2T I C 2 HERELD
NWEH, ZODIREEREREACA S, ThICH LT, EBRADEED 2 Hickds 23EEMEL 2 5% A
VBT 2k DRERSBOREREORHERET, SHO¥ELEE L TVwa, KNIT i i BEasse
% THICRT . B OB OER. BOKEZEO0FHE L LT3 A, BHEOBIMES KT 285, S0
BEEEAEIN TV 5, : : :

7 7 ¥ — (Fuzzy) $8

[Komori91SP6] Tii, BEEESOFRILAREIN TS, T OHETR, EBICH 3 BIE S CHER
DESAEEEYELB L CE>Ty BIDOLEERELX &% TDNN oREY2HI LT3, EHHENAH
Fif25 R, 2EAZ—voifEed 3 5oBHc Y s THhEE NS, COFEL L > ClIERALET 2 &R

#HWEIN T3,
[Komori91ASJ10), [KomoriIEICEtrans7], [Komori92ICASSP3],

7.2.2 IQetvvqu EEDOBET

[Minami-90-2b] Tk, TDNN OB OH D ORBFHERDO AL EC O W TR Eh T3, BREFEBZET
DEHTH 2,

e kv VU —2EVa—afEROHE

— Oy
— R

o HiFy, FREIERI L O
— HhAaiEs ' ,

— BUER (418) LEE (5 ) & coE
o AJ1. HRIEE oo i
o W, HEEMOEIMRICEHT T 3 HE
o BB F OB RO
o IIRBGER Y V7 =7 DR

CNOLOREP LU TORERB LR TS,

o 7IRBG Ry vV — 7 O
o AJIE. HEEF XUCHNE. FEEDR O shift invariant FEE0HENME:



7.2. TDNN ots (RIEETEROER) , 37

= 7.6: XSHIERE TDNN # A SR ER

(/b,d,g,m,n,N/)
FERSL | BBl o | B53 4
BAEEZEFE 1 95.2 99.2 99.8
94.7 98.6 99.7
97.3 99.2 99.8
XHIFFE 84.8 92.7 96.5
80.6 93.9 98.1
88.8 96.9 99.2
FEWICHIRR | 84.5 91.2 95.3
712 93.2 97.0
86.2 95.4 98.1
B HFEE 71.8 87.1 92.2
73.2 90.2 96.3
81.6 93.3 96.7

By f¢€3Eo TDNN
gy FfEESE % L PD-TDNN
TE:: PREHEZEED H PD-TDNN

7.2.3 xi#|EE TDNN(PD-TDNN)

TDNN 2w BERBIC BT, 1 NOBMAREIFRICE W, B2 MU TORBENELD T YA
x| BV A7 0P CHAACEESOMBER L A3 T LHERIN TV, ChefFRT 2L L
Ty BHD 0-1%EF L b 77TV ECHER SIS critical AFEFEESIHONRDbbIC, 0, 1, 05 D3 FEY 0
FiE5 % A CEEE N cERAERSIA TDNN KBRS 1 2B 2B mE A L. & b IciBiEs
ZHOFRNERIN A 2 T OZHERIC L - TEEEGREZIET 5 L vw i, sPHEE TDNN 2w 2 FREHF
EARE I N,

[Takami-90-6][ Takami-90-9][Takami-90-11][Takami9 INNSP9],
COFETE, FER [vi,p;/ BHET 5/MAE % TDNN 2/ER L. /p;/ sxd$ % TDNN oI

> S(pilpsipi) (7.2)
it
D & 5 icsflE TDNN O AN X > TEE SN Tw b, €Ty S(pi|pi : pj ) BEFRS /o, p;/ %5
73 % TDNN 2:b18bn 3 /p;/ €3 5HITcH Y, c O TDNN &y ANEHER /pi/ oL Ecl, [pj/ ®
LEICO, ZNENOTFRDO L EL 05 BHENEIN D LS KEHINTwE, T bk, 20X 5 RAEHE M
EEL L TAVYZAMFAZEYMNBECED 2 eDic, Hia=y Mok 2 D0 sigmoid B 555 L A B DI

WP AT 3,
glz+ o
%—Tz (z<0
f(e) = { 20(a r<0 (7.3)

1—% (z > 0)

COPHIER TDNN 2 V7B a @ /b,d, g, m,n, N/ T 2 EFEBIHR L . MO D ICfTh > 743k TDNN
I UPREEEEL L OHER TDNN 2 HWcdBg OB F@E L b TE T.6/RT. % OfEHR. FiE
E2EMESL T2 IVEINORSR, BIUVE 2NN TORBEMERAILICKEINL C L HRE
}’L’CV’ 50 :
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% 7.7 B5REEE R ER L TDNN I© X 2 53a0asR

(/b,d,g,m,n,NJ)
AJ1EF | TDNN | TS | STS
FwWiEi| 76.6 82.7 | 79.0
B WE 75.9 77.6 | 17.7
B | 618 | 70.7 | 69.0

-20ms 91.2 | 52.7| 58.7
-10ms 94.7 | 86.7 (926

Oms 95.7 97.6 | 97.0
+-10ms 94.1 84.4 | 89.9
+20ms 85.9 56.5 | 65.8

TS: Temporal Structure %
STS: Shifted Temporal Structure Zl

% 7.8: B5Z2f Block £ NN % AV A SR

(/b,d,g,m,n,N/)
AJ1E% | TDNN | TF | BW
BaEEZEA | 95.9 | 96.7 | 98.2
S| 78.7 | 83.6 | 84.1
Bw3fi| 798 | 843|839
Em¥Es | 672 808|828

TF:Time Frequency TDNN
BW:Block Window NN

7.2.4 FENY—-OREEEEZZELL TDNN

TDNN ZEHSIIMRERELS Y7 PP TV M TH BT EHRINT S H, 2 & 8k 3 REHER
 OEFEICHT BRI D E VL R ve TROBRIEBEOHMI X VEFERTH 2 LEL DI b, HiHEE
B TDNN * LC, ADBISFEE1IENE (3 LRI LKE2EBNE) kL cREZEbIcHInT 2 /8
EAT 5, FROMEMELYTHBED 4 20REOHGFCRE T 5, AJBL 420 1RBIE L OBER
TDNN L FEETH b, 2K L, £Ov 7 OB 15 7 v — ALK 2 DT A L T OEHITIET %,
ZDOMOTREEREEE L T35, BT.TCRRB X 5 CEROBR. BFERE o oFHR#EA (/b,d,gmmn,N/)
KL TCHERTH B bddbihroke XL ¥7 F FL T ¥ RICK LT robust Tk < %4 5RGEA D FERH &
T3 [Komori-90-3ble

7.2.5 FZfE Block #ZigLA=Za—Z iy bU—7

TDNN (3% DI shift invariant (E»FRED tied connection) ¥ BAT 2 C LIk b HEHA~OF
BRE—VOTHICHT ITHEZHD TV, FECETEZEHREAL — v oL RBERIHE~D b 0 & Bl
B~DIDLHEDY, ChETHBFHE LI 2B ERERN L A>Tw3E, T, T shift invariant £
Yok AWBENC bIFR L X 5 L T MR TTAb . [Sawai-90-9b] T 2 DO HERBRINT WD, BF—
OFETRE, REFENC ST 2 T2 BT 2 8iEvBA L., BEETOFNZERIT 55E3Eo TDNN & _kir
DRBICHENTHET 2 (TF) BEL DN T D, T A58 20HER BERAAZ~vD 1207wy 7%k
MOBCHET dHEE (BW) TH 2. AJIE. 1, B2RIWBECEWT, REXAERHE 3 X4,5X5,5X



7.3. RERWMHA*R b D=a—F A%y 7 —2 (FUZZY PARTITION MODEL) 39

5 e EOBIHEEIET WS, TF KTk TDNN & [ tied connection & FEHEFAIIC d A
LT3, Th—F., BWKENTREIREIZ T T free connection & LT3, Thb 2 DDHEE L 1E
D TDNN & OHREDOHILHFE 7.8 IKRT o COBRPDLED 2 OOEERHERFCEATIAYTH 2
PYTHEL, BEBREEHELOFRIT LCHEEARSRORELET LT 5,

7.3 HERHHNHEDBDODZ1—FIILExv FT7—7 (Fuzzy Par-
tition Model)

TDNN OFHRRAF+ =Y IR EZ Y B bETOERY 7 ADBERKTH o7V BROFR2 7 25 FERK
KELCREKT D LW BEEXEERIN T, CORBFLEREFEROERESHILE¢2RRTHY, hi
[EE5 2 e D ICRERN AR A% b D=a—F 1%y 7 —2 T3 Fuzzy Parition Model &FEEH2 T —% 5
7« REA Lo |

FPM BEZARNEF R INE =2 -3y Y 7—2TH Y, HFED "—tT tuvZfTDF vy b
V7 LRABT — %77 F v k0.  m B s RFOHD b BHOAN. WhEthEn o), o) &
U alfl, kol e 2N T 3Es % wlil)., 2 BUERTOAMIBRERACTET C L28CE 30 {HL,
B mEORTEEY M™ LFET,

o) = __..___N‘jf‘p(”i")') (k=1,...,N) (7.4)
Zexp(uﬁ-?)
i=1
Mm—l Nrn—-l
Uisn). = Z Z wiﬁ?m_lagﬁ_l (k=1,...,N) (7.5)
g=1 j=1 ’

K(hgﬁ\e@@ﬁ)%Eﬁk?éC&%ﬁ%?éhb\%?W@EﬁﬁﬁKET%O%ﬁHI&&D\
1 RFAD IR OBFRERACHfR T h 5,

N
Sall=1 (7.6)

0<al) <1 (v5) (7.7)

KICFPM QBT AT Y THLDWTHRR D, EHCRIFRAFETEL AV, BB & B L OfkeE
BE/NMCAE S L5 CRFEOEA R BRWCELI ECEFARIER I &3, HETUHBEHICE FPM o B8
HERWTd b b Kullback £4 -V 22 D #fFHLTwS, Kullback £/ X—Y 2 v 2% w3
eI VEEREE YT T %, ZEEY @ LTHEEMEERKATEL bILS,

oD (7.8)

M™ N™ (9)

- () 10 4
D= Ethg log;](—gj ‘ (7.9)

g=1j=1 im

2 (7.9) B2 (7.8) LRA Ly WECEE L AEEROBEE o » ZRTHIERRICE 5.

Awis,f?m_l = 776553,,), aff’,,)_l + aAwS:,ffI)m_l (7.10)

63 BBICX>TRE Y, m BREABOBEICER (T.11) . ThoReIclt (7.12) & &5,



40 BIH oa—SARy V-2 KX BESTROMIE

K 7.9: 6 FEEHER (B %)

w7 | HEERFE | XHEF | ECYIEREE | CEF
TDNN | 95.2(99.8) | 84.8(96.5) | 84.5(95.3) | 77.8(92.2)
FPM | 94.0(99.9) | 79.3(97.8) | 80.3(97.4) | 76.1(96.5)

(FERPI LB 3 0 % T o RAEREEER)

# 7.10: 18 FHERGR (B %)

w7 | BEEFERE | EIRFE | EeSERE | R
TDNN | 92.0(99.3) | 73.7(89.2) — 62.4(78.5)
FPM | 90.5(99.4) | 76.5(95.8) | 76.5(95.1) | 67.6(91.0)

(FEM ES 3 A% ¢ o BFERERSER)

F 1.11: 278 CHTFE ISR (BN %)
EFN ERERER

TDNN | 66.9(82.4)
FPM | 72.7(90.3)

(FEBRA 55 3 0 % T O RIERR)
502) 1) — () (7.11)
Nm .
6,(:;2 = a,(f,,). (a,(j,,Z - Zaésn?cfﬁ.)) (7.12)
i=1
HL,
Mmoo
ol = 30 D it (7.13)
g=1 i=1

F79, RO 710 8 FRREV 18 ERBEEROMERERT o T e F7.111C 278 XERBHRFEROMRE R
Fo ERER»ODREFAOR RSy MO LTTDNN L) 3 EWEEESEB L, FPM L7 -7
7 F % BRI LCHBTH 5 ¢ 2 2R Lo
[Kat092AS303)[Kato92IEICE06)[Kato92NNSP08][Kato92AST11]

7.4 PEEREEE P Ao

Za—IA%y b7 R T RNEEEEFERRY ERT 2 v 0lEe LT, RESHIEAHEER v
bV — 2 # v 5 48k [Sawai91AST 3] [Nakamura91ASI10][Nakamura92l CASSP3] & &N % H\= 2 5k &
BHREINIco MNFEFEERS TDNN BAHE A2 D X OEFRBEGH TRV, ZRECF LT, 5EH
SROBOERZACEERTE 2 SCHENATETD 3. BHEBEL - AFE v A Y Moo= a—
gy bV =7 X BEFEECORRERRINT RS,
[Fukuzawa-90-9][Fukuzawa91ASJ10a)[fukuzawad INNSP9I][Fukuzawa92ICASSP3]



7.5. ERBIER b R/MREIC X 5 FH 41

7.5 BAEY SRS L B¥E

BHET AT }— 2 OFEILOFTH & LT, AR ) S/NIEOREIEFERARR S . ToFER N
BET & h T3 [MacDermott-SP91-12]0 [Sugiyama92ASJ10] CREEFEER == —T 1% v 7 — 7 OFFIR
b S/MERRHEE e B L OFHEIC DO W TRET L T 5,

7.6 BEERSXFLOEZEIZETT

Za—9nky VT2 ZRVw X VEHRER Y R T AOBEICH T T, #OLORLBEINTRE,
e AESEEREAT DT — %7 7 F + —OBA L XEREFEFE L A cBIIFEEEEZ AT, SVililigssn
HEN T3 [Kato92IEICE02] [Kato92AST3lo % 7o MEEERSE | C OB OFE & MEETIRIC D W T
TN Tw 3 [Ohkura91ASI3], .

7.6.1 FPM-LR (o 3 NEEmE RS R

Za—Jn%y t7—7 (NN) # v REREE T & LC. BESHEE¥EBE X 2 TDNN # 4
WICERETR B L TS L LA LARD, RIFEHEEDOER KX — % TDNN KEHE ¢ 57D IC
i SREEOZRBOV v I A2 B8RS ), EFBCBAERERL22 & wOIRERD 5, —H. NN
EFA & LT FPM(Fuzzy Partition Model) % fi\v» 7z FPM-LR IC X 3 EfiS AR BRI h, Bickes
FCHT 2EERBREI RT3, FPM RERREICEERTRLE »O M >TE Y, ABECR FPM 0
CORBICHER Ly BRI FPM % L e NFEREE ERARIC DO W CFHME L R 23T 5. FPM-
LR % A e RSt it S A O FHl 275 o co  FPM {32255 238 TDNN 0 2 530 1 LUFCi 28
EEAEOTEC % TDNN % k[H T3 T &, %3 FPM-LR %\ 3 € & CREEEES citd 2 Bt o
C FERENS € 2 AURE N, TSRS 80.0% AR E Mo
[Fukuzawa92ASJ10][Fukuzawa92SP12][Fukuzawa92ICSLP10]

7.6.2 Za—5ilxyv bT—2FBWEEEEMITT O

NREREE IO 2 EREFEFERRE, =a— 4%y b2 2ATHRETE s 2 BcHE s
Twndo NEBEE =2 — TR v } Y — 27 B—EBORKFEEE ORBIHHEC©H 2 0T, RFEEHEH T 2
FEHE D 22— I3y V7 =2 KXo THEDOTREER S 5. BEH HMM ICH L CRARFEFEE O — F
Ty VERERREINT WD, KPFETHE. NFEEEEORRCAT T, EECLCEAFHE=a -T2
Fv V=7 AWCEBERILT 2 5EE4RET 5. BEHERIL L FARfC, EEORTROFEE A7 b
PORHTCLETE L, ¥k, CDZa—IA%y V7—2% HMM ALY LEAT 2 C iIc X Y REFESEE
3 2R E oM LR T ¥ B,

[Kato92ASJ10][Ioana93SP1][Kato93ICASSP4]

SRNENDISH

. BELER EOZFENBO D ICHEN ASETTABTRINTE Y, REBAXE (CFG) LUz o
HEZE, BRAEETADOAT A— 4R, FE~xAa 7274 (N-gram) X VIR EBEEhTw»
5o Za—TJ0%y V=2 2R EEBAE~OIGH : UCEEOMNFATFAI% T4 5 Net-gram BEF 315
BAREINTn3,

[M.Nakamura-88-03][M.Nakamura-88-06][M.Nakamura-88-10] [M.Nakamura-88-12][Nakamura.M-90-08] 5&
B R DRERD N-gram & FREEOUBETH D C L HREN, =2—Fr %y VYV~ DIGHEFEZILAL
Twd,



42 , HE7E -SSRy V27X BEREEROVIR

77T BREBG - —Tlxy T~ EEREEFHRZ 17
gy bO—2

CCECHBRRAe=a—SAFy v V=203, FBIFTV —2FHT 5. WD IHRIFED D DTH - o
ENICH LTy =a—T%y VY —7 OFOIEGRELFIR L ISR ERC X 3 FFRAEOPIZER TR bh
Twn3, HWENE~DOILH, EEEETAWERBN. SBZESCOWTRR 3,

7.7.1 EEELTOBENE

HENE~OISAR, =2—TF 4%y N —7 KX 3B ERD 1 Dofl2 LIBOED IS i,
ANCHETOER, BACHERESTFRIRT2 LX), BN T 5, [Tamura-88-01)[Tamura-
88-03][Tamura-88-04] [Tamura-88-10][Tamura-89-01][Tamura-89-05]

IHTEMEOMBE R HBREC I IH MY ERCI > TEHM L TV 5, DGR, fEFED spectral subtrac-
tion XV BN TV L L BRI N, BRACRHIBEKCZ 2MBEECSL S KB L <k, ER OWFIRFAEE
FRCEC L CRIENDITHD 5, Eh, FRCHTH, BBLCOERTRE CHEE ETCOTRY R
FThrerib, BE{ERERN b0 LEbI S, ¥ bk, FT.12lK/RT X 5K VQ codebook v » E¥ I
X3 oHERN RS THY, THOOMEHIC XD, HRERM LT 2 C 2 3G b T3 [Ohkura-
90-9],

F 7.12: FEOHTINETHE v 7SRO L

(/ba d,g/)
' FHm 7
WO | NN | CM | NN4+-CM
M1 43.8 59.9 | 58.3 62.3
5 M2 35.5 50.9 | 63.6 57.2
(dB) | M3 33.7 64.4 | 61.5 59.6
M4 33.9 52.7 | 60.4 55.2
M1 61.0 59.9 | 68.9 62.1
20 M2 62.3 | 55.1 | 56.2 61.1
(dB) | M3 56.3 | 64.3 | 72.7 63.9
M4 53.1 60.2 | 61.7 61.3

SNR | AH

NN: HEFHIE NN 284

CM: = — V7 v r<v ¥y 7 iH

M1: WLRA+DCEP+POW, M2:WLR+DCEP
M3:WLR+POW, M4:WLR

7.7.2 ERZ2—5L74L5— (PFN)

BHTFTVECEE=a—Tr%y V2%, BEEER¥ERT I, 2072 )R
%Ay V-7 CEBEI 423D TH B, TDNN (X 3 HERIC I TS C O SR Em 25585 2 (LU T
O BEBERIMEOREE T T MCHATER R & WO RBRAMSER S, T OFRGE L LT, BRI DT
b5
[Nakamura-90-3][N akamura-90-6][Nakamura-90-9b] [N akamura-90-11][Nakamura91ICASSP5]

ATVEFE X QFEFRN T 2 VAR E e NN K AR Eh, T ol & OBERFHEE NS,

S = (Vin:Vout) .

Vinl[[[Vout |l (7.14)
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COFLIEZ AT, ANTFROHT =Y 2HET 5o

CoEER. Bick 3 NN FHRRHA [Iso-SP89-23] & BEEMEELC . AEom Ay, HIb@EE L cEs
LHBZCEITES, =a—TrXy V=7 OFETREERBRLTVE L WS RTCEEENZHETD
325, — T NN QR OB IAICT 35F & wOBLDANTLE S 1T, RS {EXEEIh 5,

7.7.3  REEED

HEESCEEMD D LEERL L CHEHE NS, EilR LOFERREEECHT 5RERPE LW S [T
BN TV 3R, —BNCEEMD Y OHERICH~THRERME . EED b 0FEICEIL T VQ codebook B
{EHERR T { HERTIE S WC & 7o [S.Nakamura-89-02][S.Nakamura-89-03][S.Nakamura-89-08f] & & ic
Chk NN CHRET 3 HFERRRINETOERERREh TS, tORRB L L IREBELY R ATE L/
A v+ OEOBZEREEICE Y A EESERC X 2UHFEE L RMRBEFEOEETFC X 2ZH L ¥ Y
7eFir HAERREL. TOBFHMEZRLC w5,

[Fukuzawa-90-9][Fukuzawa91 ASJ10a][fukuzawa91 NNSPI][Fukuzawa92ICASSP3]

ERBAERERER 71817

FE7.13: 27 A v FEEFEIG NN v S RiZH%

(/b,d,g/) ,
REgsE | BHESE
IR 83.6 98.7

TS 1 86.6 -
IS 2 67.5 -

FEIEE 1: HEEE NN % v 5535505
HIGEE 2: 9 v & 4 weight {HD b DIEEFEIS
HREEEHE MHT, SHEEE5 - MAU

7.7.4 HEBUBEEHR - —FLxy FT—2

BHEOESBFICI T, 2008F0BEROMGFTICRE S N MBS . REDEEROHIGM G
ICBES 2 O 1 OBIET ICE DS » A ERMR AL IR TH 2 25, Bilih LEHESC S »CRIZRDHCTE
ZBIMES ¥ BN CHR LBEE* R T 2 HEEic T, BEMEEY* S22 0hE A b A v & w5 H ek
KZLwve NN OEMIEAHEMA L CHEMNCEECcEhIE, X VEL0EEAZ—vRERCEZ LK
A D REBALZ— VKT 238IMRE L 15 _ T & 2 WTHE:% D [Sugiyama-90-9], BRTHERYBLCTE
DHEFIEIRENT WS, [Fukuzawa9lASI10b][Fukuzawa92IEICEI]
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ANEGAVER - & B BRI

8.1 HIEHLIEIZED { SFEaEH

8.1.1 ARZ +tOFZLY—F4 IR ED(EFRH

ANEDARZ Y w7 F 8 ) =74 v 752, HlOBTRRCEL s cecd Y, FRE#E T+
A= U AFBENED T LN TES. ATR BRMFEL, TOX 5 AEAHFEERE N T T, IERICHIIEN
fiabhie

SCHER: [Hatazaki-87-9][Kawabata-87-10)[Hatazaki-88-01] [Hatazaki-88-03][Hatazaki-88-08][Hatazaki-88-
10] [Hatazaki-89-03a][Hatazaki-89-03b][Hatazaki-89-03¢] [Hatazaki-89-05][Komori-89-03] % &'

8.1.2 H@&Za—Flxy MoED K EFERHE

o, AERICES SRR, TR0 Avi—va VICIRAL B, SRRV E{TCEE N
o —Fy =a—F iy VT —ZOPEBELICONT, =a—F %y V7 —27 EHAehEBE SR
BERELNBC L BbhoTEAke 2L T, Hiil =2 —I 03y F2HA L ATEERIF - v 2T A
COWTHZE L & VBT R B2 DI, FElks =2 — T 13y F OFSHER TN ENOT R
UL « BB %7 - 7 [Komori-89-06][Komori-89-09][Komori-89-10].

AR LF RN~ PO RT L

Hifs=a—Tnky P EHELATERRTF AT VR T ARHEL ko FRADBERORBR, BE
HEER LA BT ERRE894% 2R L (s 27 AV r—va vHBEAA LT L BTN Lo
Ei, FARR D 27.8% b 12.4% KKIBCHECE 3 & bR, BETZ VA FLOEERRL ko

R =a—Jaky V2RSS EHE L. 2FROBRETIFTFRM Y X 72 BHEL o
BERNELOEEERE A HAVAWCETRITRET-o ER TRBHE 91.4%., WHERIVE 6% B
HETYI 5.0%, AR YE 20.7% 2B bR

BRI LER/N— M R T LDERER « BEGEE TN OHER

BRI LEEEHEY AT LAOEE T A VT — ¥ a VIO EESE CEIGEEESE~OMEE X 8 0Lk
TBEMEDRET % T - oo DB THOBBE ARROERIC X Y EHEATHE~ O @b Ty, R Al
BERIRTC L AR X DB L. REEHEEETERICILTER /A v F— v a vER88.4%., THEFRR
2%5.5ms, EREERELTEICH LT, 91.1%, 6.2ms Tdh o ko, BEEHBHEFTHICT L TR, 93.3%,
58msT» 3, :
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Time-State Neural Networks (TSNN)

BB =2 — T 4% v P ORERELIICHT keI T 2 B %955 [Time-State Neural Net-
works | (TSNN) #8ZR L 7co BRI BEEEEREILLL THIRELED b AWERNFAORMEERE D
D, CORRBEYERMIHA= 2 -ty FCRAKWE, BEFESCHEDCD =22 —F 13 v F DHESE
FTHECEMTED, CORMMELRLS TSNN 28K Lk, /b, d, g m, n, N/ OEERINEROEE, 1
skt TDNN i SRR G BERR 05.7%, SCHIFER 76.8%. XFFA 61.8% 25 TSNN ¢, 97.0%.
78.8%. T1.1% ICHELE L 7o |

Za—ZN 7 ro—8E%

EHRHIRA= 2= v + OREREZEICTT 2MHEL RIS 2¥EHE =2a—S1 .« 77 VY
Bl wRE Lo REFBEHECR, 0L 10 2{EK X 2R LA 7 7 X EHy HIHES & 3 20688 +
iy, FREEW (77 V) B2 7 AEREREE L 52, AFECL Y, BFEEEEREL, FILEEIPRM
ERBAHBERALL, WEOH B =a -1« v F OBEL BT, TRmIERCREMENALL, £
TDNN-LR EEFims 2 7 b5 e A EFRER TR, 5 1 33RESR, 8 71.2% 23R
B HHk 80.9% I, FAREE 5 AERAK 92.8% 2% 96.0% I L Lk, FEiC, REFFESSHAREHLETD
CEHERL VEIEAL o

8.1.3 RRZIMASFLY—=F4 YIMBIETSHHI~NY S

HEERES 2EH T 2 o 0BBENOME L LT, FERHs L USHEEROTE LEHRICED .
EEEE - BRAE L, bW 2 EFBEAE Y X 7 A OPIRRRICE, BHEINAKHBELTET — & <~ 228
BETH Y, i, FROMBBEBRLETERI A7 -2 GEEARE PR T Pl v x7aCix
FEHRE7 NV (HMM, neural network %) 047 2 — 2 O (£H) KAV b, BRY 27 L CRERAETHE
F7— 2 DVERICFIFE 3, _

BRI AT =2 A7 a7 7 A0BRL WS PRI VIERENE 2D, REOEFFEF 57—
Z OVERICBBRRERE - 2 2 P 2B L. (BB OVERERCOT — S i— 2RO DOB NIRRT TH
L B PERDEE IRV VBT R L0 XS hEARTRT 240, FRIRY v /2 EHEIET 5 &
DOFHEEPIE Lo T DI, FRI AT~ X ORRIWER « RFOZDOIURY —1 & LT, ERANEER
SRY v ZYRAFAREREL o '

HMM C4ERICBEICEFR S A F—>a v X T 4L

BFEOHEIZRY V7Y A7 LA0MEL BIEL, ¥3. HMM 2fvwAERz 7 A v 7 — v a VEENOFHE
®fT- % [Fujiwara91ASI3le ¥ bic, ARZ vy v 7 T2 —F 4 v 74k HMM KESL AL T Y v VEER
DEFEFXTAVF—va vy ATLARBEL, ¥ 7 A vi—va vEBEME T, EBEEASR e/ Avi—
va v PETTE D L ERL A [Fujiwara9l KOREA 7, Fujiwara91 ASJ10,Fujiwara92ISSPA92],

BRSRY VSO F

BHRT VT ORFOVER « (RFO A DOTIREY —A1TH Y, EWS ECHETIERIR) v 7y —
7 Ry FEREREL & [Fujiwara92ICSLP10,Fujiwara92 A SJ10,Fujiwara93IEICEl]le V—27 R v F &, ¥VEtkD
Bha—9—f 27—~ REL HEIT Y v 7BBE R HA T %, '
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9.1 EHEEBEIEESXFLEE ATREUS

HEFRERS 0 O E Rk OMRORR SROBEFFEH AT LEHEE Lo TOV AT A
% ATREUS L& 0% CNODRI—DE R 7 RE{HETOHEE BITICRT . FRIKFRILEEL WS T L
s BIBIOFROBERE LA EARTRETH 20T, COX S AHBCRRFERS 2 L2 TERLTHEE v,

ATREUS FHEEHY 2 7 AROERZ 27 3, [ERLESIRWEbe s 22| TH 5,

FEDRR— 2K b VAT LAOBRERCL T L 3 2B 2 20 3,

Acoustic analysis

(A1) Fuzzy Vector Quantization

(A2) LPC analysis

(A3) Mel-scaled FFT-based spectra
Acoustic models (1) — Hidden Markov Models

(M1) Discrete density HMM based on Fuzzy Vector Quantization and multiple code-
books (FVQHMM)

(M2) Continuous Mixture Output Probability Density HMM (CMHMM)

(M3) Hidden Markov Network (HMnet) |
Acoustic models (2) — neural networks

(M4) Time-delay Neural Network (TDINN)
(M5) Pairwise-Discriminant TDNN (PD-TDNN)
(M6) Fuzzy Partition Model (FPM)

Speaker-adaptive speech recognition

(SA1) Codebook Mapping (CBM)
(SA2) Vector Field Smoothing (VFS) for discrete HMMs
(SA3) Vector Field Smoothing (VFS) for continuous HMMs

(SA4) Speaker-tied training

(SA5) Segmental speaker mapping using neural network
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Speaker-independent speech recognition

(SI1) Fuzzy vector quantization HMM

(SI2) Continuous mixture HMM

(SI3) Speaker-mixture HMnet

(SI4) Speaker independent TDNN

(8I5) Speaker independent FPM

Parsing algorithms

(P1) Generalized LR Parser

(P2) One-pass DP [Murakami92]

(P3) Matrix parsing algorithm [Singer92e]

Grammars

(L1) Context Free Grammar (CFG) [Hosaka92]

(L2) Word bigram/trigram [Murakami92]

9.1.1

YR 58 X ENE = rean O TERE LB
LU IR SO P R O MEAELLBE 2 R T

% 9.1: Phrase recognition rates (%) speaker dependent. systems

system FVQEMM-LR CMHMM-LR SS5-LR TDNN-LR | PD- TPREM-
: LR LR
acoustic analysis Al A2 A3
acoustic model M1 M2 - M3 M4 M5 | M6
training data word | wordH word | word+H word word!] word
phrase phrase
language model L1
vocabulary size ~ 1,000 words
parsing algorithm P1
beam width 256 600 256 100
duration controlf? no ‘ yes i yes no no yes
#tspeakers for eval- || 1 3 1 3 1 1 1 2 2 1 4
uation
testing speech data 279 phrase utterances
rank 1st 75.6 89.8 88.9 91.3 | 93.2 93.2 95.3 [ 656 | 712 | 755 76.3
< 5th 94.3 | 994 99.6 | 99.3 99.3 | 99.6 100.0 | 88.2 | 92.3 | 925 91.6
1 state duration control for HMMs and phoneme duration control for TDNNs and FPM
2 Neural Fuszy training
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9.1.2 FEEBEISXETE FERaOMRELE

B IC B SO PR DB T T o

# 9.2: Phrase speech recognition rates (%) in speaker adaptive systems

system [ FVQHMM-LR | éMHMM-LR | SSS-LR | TDNN-LR

acoustic analysis Al A2 A3

acoustic model - M1 M2 I M3 M4

speaker adaptation SAl SA2 SA3 SA4 SAS

#treference speakers 2 male ~ 1 male 1 male 3 male 2 male

#words for speaker || 25 100 | 5 10 25 50' 100 | 102 ph®dses| 100 | 1 5 100

adaptation

language model ' 11

vocabulary size : ' = 1,000 words

parser . P1

beam width 956 o0 | 256 100

duration controlf yes . no yes

#input speakers 2 (1 male + 1 female) 2 (1 male -+ 3 (2 male 3male | 2(1male
1 female) + 1 fe- + 1 fe-

male) male)

testing speech data 279 phrase utterances

rank lst 710|742 | 633|710 735 71..5 81.7 1 85.1 ‘79.8 89.7179.9 | 80.5| 574

< 5th 935 (952 88.2 927 ] 93.9 89'.8 93519521962 |994|97.2|97.2| 785

. t: with state duration control for HMMs and phé)neme duration control for TDNN

&

9.1.3 ANEFERENEE Fatm DAL

BUF e R R ST PR O MERE A % TR T o
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% 9.3: Phrase speech recognition rates (%) of speaker independent systems

system ” FVQHMM-L}RCMHMM-LH SSS-LR TDNN-LR FPM-LR. (multi)
acoustic analysis Al A2 A3
acoustic model M1 M2 M3 M4 M6
speaker model Sl SI2 SI3 S14 SI5
training speech data | words words words words words words
(200Pf2) | (216B13-+520) (216B) (2620) (2620+216B)| + phrases
#speakers for training || 10 male 12 male 8 male 16 (8 male + 8 female)
language model L1
parsing algorithm P1
duration controlil yes no yes
beam width 256 1200 256 100
#testing speakers 10 male 10 male 2 male i 4 (2 male + 2 female)
testing speech data 279 phrase utterances
rank 1st 74.5 75.2 82.6 68.3 70.0 80.0
< 5th 95.1 91.8 98.6 89.6 88.5 93.6

1 state duration control for HMMs and phoneme duration control for TDNN and FPM

12 200 phonemes
3 216 phonetically balanced words

9.1.4 SERENEFrmOMERELEE

PUF R E 3OS R D HERE B R R T
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% 0 1 AR OB

% 9.4: Sentence speech recognition rates (%) in speaker dependent systems

L system ﬂ FVQHMM-LR | SSS-LR || HMM/bigram | HMM/trigram '
acoustic analysis Al | A2 A2
acoustic model M1 M3 M2
training data word + phrase + sentence word
language model L1 L2
grammar {| CFG only stochastic CFG,| CFG only word bigram word trigram
rule bigram
parsing algorithm P1 P2
duration control} yes no no
beam width 100 4096
testing data 137 sentence utterances 38 sentences
vocabulary 744 1500
Fspeakers 1 male 1 male
testing speech data 137 sentences (continuously uttered)
rank 1st 57.7 83.9 64.2 57.9 76.3
< 5th 65.5 86.1 , 66.4 - -
1: with state duration control for HMMs
9.1.5 1500 &, 3000 EOEEONETEFiomOHEREELE
BIFc, 150085, 3000 FE DR OS & OIS FH il O HERE B 7R T
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% 9.5: Phrase speech recognition rates in 1500- and 3000-word vocabulary speaker-adaptive/dependent
SSS-LR

system | SSS-LR ]

acoustic analysis A2

acoustic model . M3

speaker adaptation algorithm SA3 (VFS)} speaker-dependent SA3 (VFS){

f#reference speakers 6 (3 male + 3 female) 1 male 6 (3 male + 3 female)

F#words for speaker adaptation 25 none 25

language model : L1

vocabulary 1500 words —l 3000 words

parser : P1

duration controli no

beam width 250 :

#input speakers 4 (2 male 4 2 female) | 1 male | 4 (2 male + 2 female)

testing speech data 703 phrase utterances »

rank 1st 90.2 ‘ 89.8 87.2

< 5th 97.7 95.6 95.4

t:  Before speaker adaptation, the acoustically closest reference speaker to the input speaker is pre-selected
automatically.

i1 with state duration control for HMMs



EEST. SHEEM. SERAMb. TOMmOE

10.1 EFEZEEHO-HDOEZTELITOMEE

10.1.1 RZ FILERFID T 4 LS IZ & B4E5EEmE

EFHEBHRICBE WA AN b T 2 FFEOENARHETH 5, wbB3TAX S T2+ 5 51, A7
L—ARHLE LT, EADER/NIREC I o T, MEELETFA, TOBERIORE< 2 AR EIRFEE
LLCAVEDTH B,

TOHEXYBRETT 2L 77 AT LRI bPARTIL D B R T —(HRFIOBEHRAHLCE>TNnSB T &H
Db RoTs TAZYTRAVIALZ, FTAVYT LRI VARFIRDEEDOT 4 VEAALT 4 NMACE LK
YDA DRV, COEZFEIETHIE, BROT 4 P27 a0 2% 5 ¥ EEThE, Sl bicES%:
BEERAT A 23803 hbFHhE v,

CDESREEI D W OROBRIDTF 4 PEAT 4 A ZDRKEN L, EE AV KRR X 2 7
%174 o & [Katagishi92AST10][Katagishi9255T12].

10.1.2 Dynamic cepstrum DIRET

LHROF4ACEATAAZE, ZAT—FHTH oK, ThE<F) 7 RFERIKT B L, EOICEWEA
FHED 7 T APRELDNDE, TOHI, HIILHBHRE L dynamic cepstrum 2B b, FRBEERC X -
T % DAENME%EHE L % [Singer92ASJI10b][Katagishi92SST12].

10.2 SFEFEAIDOBIZE

10.2.1 Bilingual EFZ#X% & L7=H E%—'nﬁﬁu

HAESHEREEFERE b CESEMo HEBRAERCHEI RT3, LALAaKD, REIWER
A EERNOMERSE  Hh Ve BLicEE R 20 FYEESHTF -2 XX 2T+ X ML r0EH
miﬂﬁﬁﬁ%%%ﬁ&h%Gﬁﬁ%ﬂﬁbﬁmbkoKﬁ&fﬁ\ﬂ4)/ﬂ»ﬁﬁmlof%ﬁéhkﬁ
BOEF B L LicR—EENTO 2 BEEOMBIC O »THE L,

o AJEEERSHEA 2 K-> T, BRI EFAT 2, P00 RERAVTI B IBEOKRE X OfF5IR
(16, 32 #r5) X v 4, 5 BREANT WA HEDOKFIIIE LA ETE 3,

o FEAEN 8, 16, 32 OBSICITATIBEER (4, 5 BEE) 3D 2BEDNIIIER CH VB TH 2,
o HEROREIN 4 OBBCRANMEBRZHENLTY BT VEBIRZELNL AV,
e WLR i3 CEP KHRTEEL X 3FEHDARE X DOEFH/NE N,
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10.2.2 RRZ MILBBORERETILIZLDEEHR

E&EHER., HARRFEE A7 bilingual BEEEFO DESEERFOFEYMEERE L ko FXBETRE—X
ZA7H L RR7 P ABBOENAFEICSK LT N-gram, ergodic HMM DR =71 % f\n» e EEE#E O
BRER T RE T COMREDRET 2T o 7co BRI - B2 FFEREIC X 3 SREMBIEDFHI 2 1T 7% - 7o
B CE v 2 BB A 2 FEICHART, X0 WEBEECHAINTRE A C &, ¥ A HEERE
TCOMRERRC ERbhoke

10.3 EHEORAM - BAIRIEORE

10.3.1 SEEEHICES(CEERMLEFHR

e, FBEBIAD A UDLEBEOFTFEAR* A -TB& e OER) ¥ f7h v, ZoEEETL%
FoeTBEtfThs b0Td b, REECR. SECESENIEREEEORS+ERIREA LIcEhIT 2HE %
BitT 3. ANRFIRCOFEEOBBMNE (554 segmentation M), BIUEER N IFcELhTW3 L
{RE L~ Universal VQ FBIROFSOHEERSHO N BOIT I I~DITRAXI v X B HERR
BT3B, v AVF—va vyRRAOESKOWTE HMM OEERTEETH 3, BREHEOREYERIRS
L ICERR T BRI % AT Lo Universal VQ HHIEOHBOHBEBERIGFOI F ALY v 7 C X 358
RVEL. TOEHHELERL co BEGEEIC X DXEEEE OEEOBBRIE L K IISABSHFE 3, [SP1992-
07][SP1992-10] [ICASSP93a][IEICE93-N-source][[EICE1992-09][TR-1-0262]

10.3.2 BiHEICED (EFERE ML &5

EEREICE S CREORMME - HEMREICH UESRES W, ERVEL RSl EhTw 2,
FHt i, A—oBlt A i BREOEERBICE S EEFE e S Avi—va v 7 XX ) v 7T 5%
HTd s, FEKXBLEHFIOWREDE VS Bhve & bic, RERDBLMFERFINEOMERD b
D UDBGR LT & — v B U7 7 ARl & icES {7 BEE OB LEOBFMEC»TH Y, 54
DN EE D% A B0 EE 3. —F. BLERIEEL 2 >0REZE~DOKME - 58
METH Y, EEESRALTE . —BD N HORSHE~0OXSt - SR OFMERE E B c b2t
%3, HIb, N &0 bOMEOEHEE, BE5EoR N B ¢EEEERoMEESENSBE LICHIET % 5
L SHIEY R T A C iR B, AR v LI TR Y v 7 BEOFHI 2 TR wEHEZ BB b HicT 3,
BLEEREA S BO/NIEAERTRD 52, FHEOBUCK L FAFEEECEIFICEIITE 322 L3S Ao
7o [ASJ1993-3-Sugiyamal

10.4 FOMORFZE

10.4.1 FAREAIMEEZHEWESERANZ MLOHE

BEZARETADARGA—Z R T2~ Y v VEROR L AS T LB TE S, 27 bABERIRE (£
HBRE) Ba—27 Y v VCHINEERR 2 AEORERB Y E2 555, 5 ChUNEER L RERL RV, EX
REQZZEMICELr Y bl BIEFEDIEATLE 5. UTCREAREC X 2REREY’ T REARER
LI, O BRREEA~OISA TR 3, [SP1990-05][ICSLP1990][IEICE1991-03][TR-1-0221]

10.4.2 RARYICHL VQ HRIRESRE T B

7 P AEFHE (VQ) BEEAEL - EEFEHRICE TR b T 2N ABRERTETD 5. BER
h DM S EFREERCB TR VQ HE Oy VBY RBEBRHKEL2RKET 5, COBLRTEBLO/N
(FB3X5ICVQ HBIEZHERET3C 2B Lo Hlb, ¥y FEHINL VQ HEICH LTHERNICH
£330y FRVICHSI BEAFR/MET 2L 50 VQ BHBEDOVY v P EHPWET %0 CNEERETEHR LR



54 8 10 2 FEQVT. SrEEs) FERSE. T ofhops

RAICER L A MERELE % BB E T 22T 3, HEe»ERTH 2 0 THREIORER CRE LR
BRDON B HEESEEBCHAON T IREOKE & 042 ORGSR /2 2 7 DEEE
DERBESG TR AV, T TlRkEOREEROEFEF I Hopfield Model # & @ Neural Network Model %A
THT L L. TOHEBEN R 2ITR o7, [TR-1-0223]

10.4.3 LPC 47X S LAREOTFEREEIZOWVWT

AP T, LPCr 7R+ 7 ARE~7 W voFERBCET 28 0h0EICOWTHRk, LPC ¥
7A LD LGB, W LPC AR b7 — ) R EE S DENRER YD, BEAMEC B L.
NT AR TH D LA, ZOFEOME X »LEFEEH - AELEODH R AvbOn T 5, KI5
TRLPC 77X b7 AR 7 P AOFEFEBRICEET 2 EFE. SiGiE, k. SR, 29rkEucEE s
LHEE, I fEkE, JEMEIC OWTCIRR %, X HICLPC 77X} 747 ORI OBETH %
ACEP O#HICOWT b R~_7%o [ASI1991-03a)[SP1992-02] [IEICE93-Cep)



£ 11 ¥

ZEOHE- L B EROEE

Bx AR CERERRHNERERER O ), HEFFEMN AW EEaRAE, RUSEHTHEEAvk
FENHOREILIC O W TRE 2 TR 2o ThbDOREHFERICETE ATR vTalk GV A7 L #ER L 7,
ATR vTalk &Y 27403, HAIC X 2 5B RRO ALY RT3 Ldhic, FFEAROTRENFHRES. B
NIEFRED ) VD & LTTRAEL FREASENATAT ) X2OREE LTRYRL 587 24 2 2iR{E
T3 EEHLTS, ATR v -Talk & 27 2 ORI, ROZHLCH o

o JE— A% HO AR (Non-Uniform Unit) o B4REFIR

o RN D51l (Automatic Tuning of Rules for prosody control)

11.1 FE—ERt BV EEFGR AN

SCBR [Sagisaka-87-10],[Sagisaka-88-03] Tt SREMOEE, Hi. MHERESELEEETE~ 0 —F

FEMZ A FRRESICERICTL L 2 BALSER % 774 5 SRR IR_E L ko X [Takeda-89-10],[Abe, K89-
11] i, FEEBR oS BARIR T & BIR X h o SHENN o BTSSRSO SEBRECR U e is iy
REL. TOAPEYER L oo & bk, Tk Iwahashi91AST3],[iwahashi91SP5),[iwahashi92ICASSP3) <«
G, SR O EEMALRIN AL CEL 3 27T ADF o —= v 7O L X ¥ ERT 3 2D ic. SEHRE
D BRI R RE L ko TOHFATIE, SREN O S W A FHERSOBEY & £, FHRMMMOES
DS ERFEOCEHTE N do X bIC, T OFEHFHUMRIEICES IRl A ARBEART 2, ShERE
MEERBEILFECL Y, BRBAT -4 X—22bERE N5,

11.2  HEtFEZERH W EEHEHORE(L

(1) FEARRFROHIH

SR [Sagisaka-86-12-b] Ci&, EZE WATEKEIT 27 7 v v MHAWEKKD »wTili_ %o 3 [Sagisaka-
90-1],[Sagisaka-90-9a] Tk, #EEHEEICE T HARFEA v Fh—v = Y Ofill% B LA 2

YR OREILEEAS TOEMF R Lo ¥ MEERCEI2T7 274 vy Vafthkosk

KEEHEO LAHE Y, SREROAREEST 2 8HOREREDBER»bINTEfTho ke TbiK, X

B [kaiki92IEICEO5] Tk, HAlIC X 3 BREFOMER LD », BUAZEARBAREGIEOHANE: B

LT, FEMARECES R EARKROBEN DT 2T Ao ko DT > THL A - HE

. EARBENEO 2 vEIEORIICER D ANS T 2R hlk, 45EE, BH500 XOFHEF— & —=x

ZHWT, &7 7 v MIDICHHE « RAE « SAED 3 ROEAWEHEEZITE - o REROHETE

B LTy 2EF—£720.3%, REF— 2C 14.6% GEARBEBRECTHIEOTH 5RERE) oHEE

EMEER2 C &B8TE, FiciCH BAREEHEE e 7 0B AR N,

( 2) Eiikersf ol
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56 & 11 Z FEoHAk X 3 8RO

R [Takeda-88-03], [kaiki-90-5],[kaiki-90-9a] -Cid FHEEAkETRiE % HlE3 s ERCOWT, ZEOHR
EET — 2 v BCHENTFEE Ay CRAIDEEIL 2> o & biC, TR [Kaiki91ASI10a][Kaiki91ASI 10b]
Tl FEEEREOBAKOSY XEFCE G2 A—-XEflHORFTICOwTHBRTn b, i,

SR [Kaiki92IEICE03] Tk, B#AASCEFERHRIC X VBT 5 c®, BEEEREoREORE(L%
Morco ThETHAEDREFMEREIC O THEBE T ¥ AHIEERICIA, Fixic, GRS
ZoSEBRATHCRETRE LT kb, FRFCT L cANE & RERER (RF) *EH
A CEFEDY (BEILIE) 2Tk ok COMR. #SEX L LCHETFRoSWCiEMEh ¥
REROXHIC BT BENERNCHO I Aoke Th CHOHEERC X 3HERE* T
FER BT — 4 CVHTRERE 15.30ms  (BRERZE D 52.7%)  RE7 — £ T TRERE 15.84ms
(BERZD 59.2%) & & VHAOZLEHHERTE 7o

(3) ~v—ofi

CHRETC, ERFKE, FElERECOwTR, BxoFErArTCE2ENZST AL R fTA b
hT&%, LaL, BEAV—C2WTRE, %V EENASHR IR T AL, Tk, HAIGKR
AFACBWCHEPMDEEENZY Y B LAY 2848, Rz oFEREMOY —RHZEL-*
A— v ETHESIGEST 2 HERE bR Twi, LiL, BEHRORFOAY — X FEho A7 — ¢
LC20FEEFEATE 20EHECRAD5%o £ T Ty 3CHR [Abe K-90-3],[Mimura91SP5],[Mimura92ASJ 3]
Ty CD X5 AT —HEOBEC O WTRE Lk, HMEHTER A cBERKEOFEHs 7 —
(BEARY ) LERCACZEFENOFTEAY —REELAZ - 2T TR oo TORE
Ry BEFBOEEGHAY — 2T 2 BRI, EARREN BEEH0EE, X - FREEPLE.
LETROFEND D c Ll o ko T, TNOLOBER UERUVEBEEET—# KX ) EENCHER
Lico Ty FEAY —FEZEAZ — Y RO T T LR, BEPOAT —RE -V 2 RESER
TRXEBRDOANY —R2— v RERTED e o ko DI, DEARELHHRERC XY,
e 7 A ORI R L o

(4) BRREN vy F ORHERERE
SCHR [Iwahashi92AST 3], [Iwahashi92SP9),[Iwahashi92A ST 10],[Iwahashi92ICSLP10] Tl HeaE AT
BERENZEMEM £y %, BT 7 — 2 BRECHNT 3 5L L, FHEHF 4 » 7 —2 (SSN:Speech
Segment Network) BuB{LEEZRRT %o AFTHR., TEFRFCIVBRI W Ry b V—27CHFLT
X MEERER L, RERSEEL Y IaL—Ty ¥V T2—) v 7 EA L OESeRELEE v, K
BEF—FR—2Zpb, RAES LEGES T RFBCRMET 2 ETHEEREM vy ' 2BRT 20T
»%, DIPHONE Efu+¥ v F ORRERY fTh o iER. AFELAV 3 C &k b EFESORFIT
#35% mAMETHI 70% DERSHER SN, COPRBFEFEMBEPSETRERES R CLBREN

ft °

(8) WxORBHACHTIHEAT A — 4 OHR
XHR [Miyatake-87-10b] ¢l SRR OFEROTHEOGRE HIEL T, B4 DR CHA LB
BRULENET— 22D W Lo COEE, BEAS A— 2 HERKBEEERRED D, Feiy— i
AEEROBC ZB W IEOHBERERAONBZ C ¥R Lk Tk, BroDHHcE g 2REOFEE R
Lfto

11.3 ATR vTalk k> X5 4

SCHR [kaild-TR-I-0285] ¢k, ATRvTalk Gy 2T & OFEROWTBRRONT b, Fik. [Mimurad2ASJ10]
TH, ALHEROES By M A BRERABRLTR . ATR v - Tak §REFEOEEHRE CD
WTHHT Lco BEHARER, ALA0DIEECZEREFRLEERLTH 57 LI L, BEOLRLAXES
BELSEL1RE, HRAEFLOEXEREL  AoTwio ¥, CVENTEREME LTERLABKRERL
75 d by ATR v ~Talk THWT\» 2 8EEE 2 R/MET 5 FHRBEARIROF I 2 HEGR L 7o
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W

EEL (FELHE) O

12.1 FELHE

D IEEOEEY NoFEEORRICERT s FEE oM. HEFREREEH YK, EEA T
Hbo COPGFBILTS 9, 2= VT v o vy ¥y 7ES T2 ) XABHEHEE N 2O, €0
Fif2RELS ¢, AEEMoRESE, B0 w7 Ay M e T 5 FEEHICHE LT ORISR R b o
FHEEHRCEL Tk UTomE2TA > %o

e a—VFVFy vy ¥rrick 3 EEEHR
mnnlaﬁ@)mﬁjk%&
« RV AV NRHfLE T A EHEEH

12.1.1 a—FFvs=wE LSk 3EETH

R MBFIEIN S EO~ vy ¥ v 2 X 2 EEEME R RET 5, K?&d\2A®ﬁ%KH—$
HEE &g, ChbOREINAIGMT 2Fx D & LTHEEDS ﬁ@ﬁﬂ”ﬁ@ﬂmﬁﬁ%ﬁb\cn%ﬁw
THEHEERETAS DbOTH D, 0% VEAFATIR. HIFEEBHEFE L or0EBEEY AW, HAlg
EPDNDOEEOFEE Y ZDFEECEWEREICERTCE D, FHEL LTARI PARTA—Z%, EvF
W BRUSEOAY —2H ) B, BEEEY TR FRMTeR2 VAETFHE, T2 AT —BFEL T,
Za— V7o 7VERL T3, BE-gEROFEENR L BE - BEMoOREERIC W, BHEHEYE
BRafTh o iRy ABXBEC X 2R TR, BAFEOERCRMECERLORE T 5 LEES L, BERE
DEHTH 66% OHGTEMEDHEEFEORTH S LHIEE No i —STHIRIC X 2 EBRFER 2 8L 4 58
TR L7c & &5 B W A FEBPERRIGEWFE 2RO LB Eh T3 & L B ER S Wi

SCHR : [Abe,M-87-10][M.Abe-88-02][M.Abe-88-03][M. Abe-88-04][M. Abe-89-03][Abe, M-89-5][A be, M-90-3a]

12.1.2 EEZEEOFELTH

HEEREF oA BRAOEELHAGETH Y, HIRTRE W FEFETH 5, BitfMchbiesd &
BHEHOENE, COHNFEEECHAADBAY 25T 20 Th s, ThADLLERMIChbA ZFEEE L
B BREOBAERZRD DD, BELAEFHLERISROTFYERT 5L TH B, coEIHLT2D
OBET R fTh o 7ce B0, N4 Y Y HAFEEBREE L HARE L EEY v, EEOBWIKIZ A7 v
DEL T Tco ZORER (1) SFEEOARZ Y 0L, BABDOARZ v roZEX Y /X e, (2)
ERREIOBN AR P AOER, HCADORTHEVEETAVWC LRHLI LA ok, B2, SRERICH
A EEEFOETA L ETAOICOORER®RRT 2, FHEEHE, 25FE0a— VT vy 70wy ¥ 7E
ELTHV, a— FREOHIGR O HEBEEE =y tu ¥ — X » CERILT 2. BE0XEHAISKRS I H
RANLHEOFEE 5T 2R T A » iR, FEEOTEPRBbARDLFEOEE L b DT B b N ko
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58 _ o 12 B EEEN FREEH) P
3R : [Abe,M-90-2][Abe,M-90-2][Abe,M-90-3b][Abe,M-90-4][Abe,M-90-6][Abe,M-90-11][Abed1JASAT]

12.1.3 &5 x 2 2B LT IEELTH

FEOEAMECBELT, THt 7 A Y Ml BRORR7 P ARBIER Y ClRAL. RARZ7 P A0EAD
TREINIHMRBEAZTEN TR, TELCEIhW 2 EAENEOEELL 2N DK, TR AV M %
EHAD B & 3 B FEEZW RO TG Lo SR L % 2 2 AOFEERFR—AFOY R FEHEFEL, C
OEERHWT, EEETERE 7 AV Y OISBRBSIE S N 5. BRIFCE. ANTEREFRTtYa—
MCE>TEHR RS AV VCHEIE N, DEINZZERE 7 A vd, FRE7 A Y OISR ES T
F—F o Ve RBEEDEHR LAY VCANBL b, KHR% 2 £0BHEEERT. 2 5 XoFEA
TEMER Y Th ko #—7 v VEBOEH LERBEOTFOARY VAERR, £—F vy VEEOTHLE
BWHIOFFB L DANT PAFERCHSRT, 13 CED Lo T, BERDEROMERE, €7 A FETE
I NAEFR. 7 v — BN TEREINAETFICHAT, BEEHND ST 20% OR_EXE b,

37HR ¢ [Abe,M-90-9a][Abe91SP2][Abe91AST3][Abed1ICASSPS]



£ 13 &

B EfEHERER

13.1 BEERPRER (ZTFEER) Dfst

ATR EEEERESEVEEOREEL. BEFRERS (2 WEEFEE) obigeTd 3,

R ETOMBEIMNE. TwoTh e TehHLTIBHELZOTELV LYV TEL ) CLE2REAEE L
LT &7 pOCRLEEREFICLY TnoTd FoedHeTvd ) L2 CLABHEOBETH 7, 7 L
VEHL 7727V I FRUACE VEL OBHEY, BRI TCELCLBRELRERETH %o K7 7
A NLEETEL OB D HREERS T KCARFEOEEY B L C\nwico —4. FE{LEIL. Bz <
% R TERETICBEREERT 2 C L BB AbhTE i,

Ll COXS RO TR L Td, A4DEDaiasd—vavBRA-XCTELZLS5 LA
Teb T TRE V. BENARKOMBEO—D, BECETHZ, chd, Eilfcl>sTRL IS ¢ T250
EEBEREEEITTH 5,

HEEERES 2 REICEEL 2O AARE ﬁ155o%®%\Aﬂiaﬁﬁﬁg%ﬁnﬁﬁﬁié%T\A
HEEHROK & R REOTEABB I Tr b, HRNKERT 2 X5 Kh ok, BfE. CODFOWR
FTho T3P £ A R ICHic A v, SHARCHEINT 200 L FEIL TV S, &k\ceﬁﬁ
s BECRLAVDOT, 73X+ OFFR &R 2T, TFHEBER] (speech translation) &\ 5 EEXR b
005D,

EEERERNES ., BEO & € h, FEEE - SEHF - TEARO 3 WS- BRI D, kR, BEK
B b EEMOEEOTEHRFCERINEC 23D 313 HNAR VA, B30k d REEICHEI T & ic
555,

13.1.1 BEEIREREER> X7 4L SLTRANS

ATR HEBEREESPIENNIC 3 T BOICHES Wi BEBRESERY <7 413, “SLTRANS” (Spoken
Language Translation System) &M Hice i BIEBACH LR UHBEL DN FTBENET — X R RFE
HEE-VCEBLC SERRT 230 TH ok

FCTHW bW EFSEOFTRR, TR L LTR7 7V 47 WVETEEHR=— Y7 v 2 HMM,

BT e LT~ L LR A—FCH oo HL, FVIA VYV RTLTRAEL, XHTLCHLRTLHK
PWoTTF4 X277 AN LTERIN T DD AN LTCEET 2dDTH oo XHIC & ICEHOREK
CFESHITT SRR D ZORTRICE DL, R Y ROIERE., AT AERY YT, XEIZ T4 2bbd ok
b LWNEEDL VT DO TH o7 FRRBE—ECESS DD TH oo COVRT AR, 1990
F11 AOMERBESICTAF S o

13.1.2 HEMIREEERS X7 L SLTRANS2

<A 7uT7yphbOF VI v ANT, BEAEFERBAEYFREE 25 X5 SLTRANS 2®EV A7
L e 1T, SLTRANS2 %HEEL 7co HHEANRIC, BVELAAEH— ¥V = 7Ctd 5 HMM-LR HA KFERE
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60 | % 13 ¥ HBRERER

£ 13.1: THEEHE S L UBIRE (FFEIG 25 HAE, LR ~—¥ 0 v'— AlE LR 250, FHEi 7 — & 259 X2)

& | il X iR (%) SRR (%) SN}
ks, Lhr [ ~240 [ ~34 || 14 | ~2f | ~34 || $RE (%)
MIX | L8 ) 91.3 95.9 97.0 85.7 '| 90.7 91.1 90.4
BRTH || 91.5 96.2 97.2 85.3 91.1 91.9 90.7
MST | T || 87.3 93.0 .| 95.9 76.4 83.4 86.5 86.5
ZXRFH || 87.3 93.2 95.6 76.8 84.6 88.4 86.1
FAK | B || 94.3 97.0 98.3 89.2 92.7 93.8 90.7
BRTH || 95.3 97.4 98.6 90.7 94.2 95.0 91.0
FNY | SBfuE || 87.8 962 | 97.3 77.6 89.2 91.5 86.1
BRTH || 88.0 95.5 96.4 77.6 90.3 91.9 86.1

SIS R RHA Lk. AREPRY 77 V4RI VABRTFLER=— V7 v 2 HMM TH 3, ¥ 7.
COEBOLHI, HHO7 7P 42— F¥F v <y ¥V 7 AR I 3ELEHECOEBE IR Lke COVRT
LT, RYZOERRET L. 22b ) KXHEHRIXEZ#EAT 2R A Y 74182k, COVRTF LR,
1991 4E 11 AOWIERELKCTAR I L,

Cross-Language _ TimeChart
Communication . Gopaness site ) ite E
;Speetch k&\kk speak J ——smearhsgnar [ hear J
Concept Py ¥ :eco%n:ze-'mmr——-sceé
ransiate -— psce -
Japanese Japanese s e E
Speech Speech hcmEE*mm--smk I?Z
Y H see I [FIeCoOgIIZe
Reco 'nltlon Synthesis . see J]-<—/ chara tlE: [ Laniats
[} car
Translation s/ L1 L
Japanese | Japanese| &
-English  |-German ]
S
4
¥
English Site

Transmission

IEG2@.ps Shigeki Sagayama, ATR Interpreting Telephony Research Laboratories

13.1: EBRRER e
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HP9000/750

HP9000/750
(SSS-LR/VFS)

(131, HEEFRES (FFRER) oBfs
Japanese-English/German Speech Translation Prototype System
ATR Interpreting Teleph Carnegie-Mell
Speech Speech Language Resaarch 1aboratories ui/’c:rgsﬁ; on
Analysis Translation Kyoto,| |Pittsburgh,
,,,,,,,,,, ‘ Japan| JUSA

Communication||:
Control B

Speech

speaker

Synthesis

Modem

Japanese
speaker
[Siemens AG +
bl S Universitat
DA converter, Filier, HP9000/730 Karlsruhe
Amplifics, and Loudspeaket (ATR VTalk) A S U R A Munich, German
Germany speaker
ASURAconfig.ps Shigeki Sagayama, ATR Interpreting Telephony Research Laboratories
X 13.2: ASURA D¥ERK
ZASESLE R ES & —
13.1.3 HEFAREFEERY X7 L ASURA

ATR HEMREZEVFENCE D 2 HEHEEREEERORK Y X7 4%, “ASURA”(Advanced Speech Un-
derstanding and Rendering system of ATR) &M, COYRFAid, BEEEENOFEEB LUV, VEED
ERICHRT 2 boC, 1992 F 11 AOPIAREXC TR I N,

ASURA @ 7c & ICHRAMICERH L 7ol RS A O ER 2 LIT IR T

1. FESH

FREOY 7Y v 7 BEH 12kHz, 16 K LPC 54, FHEAT A—2 1 16 KLPC T 72 7 4, 16
RFNELPC T 72 bT Ly AT — TAERAYPAT—D '

2. TEETA

B—77y 257 600 REEDRN~r 275y b7 —27 ((W1L,T0 BOEFREH Y 7 A £ %2 EB1T2), BR

BRI o T AT

3. 3k

SEEEH4 1,000 EEO SR B HSCH:

4. BESTIPETT & IERER

METC & ICERERIRA R R LR SRR, AR Y — AR, etk e LTI ZERE LR BESU#%

P

HERE® IT IR T o

2t 34 KT
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13.1.4 BFEREEEREE (CSTAR £5)

ATR HEIREFEVIER TR, XEO ¥y yN—T DA —FF—~AuvRKE, FAVDIav~vOv—
AVAHBIVH N AN —TDH— A 2N —T K2 YEC. BEBEREEOPECE L <l hBERERF b,
CSTAR (Consortium of Speech Translation Advanced Research) #E» CIHEEGLHEFERFF % 7% - 7o
19934E1 A 28 Hicid H » K+ 140 3 »E* A CHBEREE D AMOERER D T A2 bit, I
L7,

CSTAR CHA L HEBEERESHEEREOBRE. X5 T3, cok ) BEREORER, FEH:
by FCKRDX S5 A3 2DFDPbEVEoTVWE L L TH D, :

o | EHFERE FHECHEINATEY ., XTOEBICERT 5,

. [BE@w| MFCEEE h AEE Y ETFESHCERL, F4 VAL IREELCEFECE
%o

o [FEam|- 74 VAR E L CHTER bR & o R HERBOXTFER b THEICERT 5,

2% 0, BAMA (ATR) ki@, BIicRT & 5K, BAFEEFEH. ARS LU BMEFERR. BAREHGHS
Db, FOAKRHOMRE, LIFRX5TH3, cokscd 3R, £E: b, THEEE L EAGHKAE
HEEOSZGRHTCE L, PIED LT whbTH 3,

ELI, —HRFBALNT, ~HEEF—F— VL EREEEAVWTRELTEC L ITRETH 3, Thid,
EEBRLARMBELERELCWAVE L OBEDTEIICT 5, T, SEHRESD Sy V-7 Y
CDBVWTH X b THehb, BEEHTEOT LT LY HE TR AL LITFRBESTRETH 5, TO X
HiIC, TOHRIC KB LRBR» B FERFUERE Y EMAIT 5 C LA TRETH b,
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it

mft

Br—4d~_R—X

14.1 FEF—FI~—X

BRI A DEOEFFT — 2 - 2ABFFEZRHOMAD 572 b TEFEROBIFIC bBERTRTH 5,

14.1.1 KEFEHFFEEFT —F~—X

O OHOPIFEEBI L b WL T KBERAREES T — 2 X — 2 2L ko HEEEF -4 -2
(v} A) OVERPLERMBL, HEEFRTF—2<—X (v } B), NMEEHEFAETF T —4<—2 (v }
C) DVERR Z T o 7ce BT — 2 DABFLCDOTRBRT 2. FFETF— 2 2Ex OUBLEMICHRE L FIHT 3
ey 1) FEETE. 2) 1 _v @&, 3) BEFLE. 4) BEE. b) BEROEOSHE» LA 2RE
BEER IR EEHERE IR Ui ( [Takeda-87-8] [Sagisaka-87-5] [Takeda-87-3] [Takeda-87-6]
[Kuwabara-87-4-b] [Takeda-88-01b] [Takeda-88-05] [Kurematsu-88-05] [Takeda-88-10c] [Kuwabara-89-05]
[Kuwabara-89-07c] [Kurematsu-89-09] [Kurematsu 90-3] [Abe,M 90-9b] [Sagisaka 90-11] ).

WL T — 4 = RUCONTH, TE 5RO DR RO THEED BARFBICEEN S FFETHRERY »
N—FBXSCT bhD, RFEFHROEKEMN L LTERE LY TORNOHBRECHL I vzosh
Xy FERVER LUK ( [[s0-88-03] )o Fic, HfiEFT — 4 _X—RICH LT HEHT SMCHTA HARE W

. SEEEH. HEERIAIL 2 ( [M.Abe-89-04a] [M.Abe-89-04b] [M.Abe-89-10] )o

VER L cEF T — 4 <— 2k CD-ROM & LTHGES h, BARK ST 2 HELOBHEF — 2 <—= & LCH|

REhTwnd, 74— 2DYFRICONTRELTHF L (B~ 5,

14.1.2 EEEEF—§~—X

BEEEREE CilR. AEOBEN Y R FLREEL TS 2, HETHEITICHRCE TN D, 20D
B EEOBHETF — 2 —ZABBECE > T bo BNTOEESHEOWE L 5 A5 I READOEMHTIE
ENDD, TVVRITK(EE) FLUI—FF—Aa v K CRE) L OXFEEEEWITHTT— 4 —XOfE
BREFTAR 7%,

14.1.3 F—4R—X BB X F L

ERINAEFET — 2 ORK - REEEFHCT 572D, BRENTRI A2 EC LIFHET — 4~ — 2EH
VATLRRERE L, VAT LRMRT—42~<—X UNIFY LB, F—ET 7€ 2DkDDf v 4 —
7 x— AL LCRIGREKETEE EAL 2B L 7c ( [Takeda-87-8] [Takeda-87-9] [Takeda-87-12] [Takeda-88-01a)
[Takeda-88-10¢] )o
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BUEFFET -SSR

14.1.4 EBEFEO—IRUF

PR DEFEREY — 7 < F % micro Vax station ED X11 v 4 ¥ ¥V EICHE L. BAED X7 t v
77 b EWBEDHEREE, T2 ~OT 7 e AOFRGHE R TDH 5 ( [Maruyama-87-12a] [Maruyama-87-12b]
[Maruyama-88-01] [Maruyama-88-02] [Maruyama-88-03] [Murayama-88-10] [Cheveigné-89-10b] ).

14.1.5 JBEFTF—IDHHEL

Set A (KEREREEFSIUNH - XEEFT—F ~—X)

oy MK : 5240 BiFE THOAMEEREREI X D Pkl EERE  (52401@)

HFFEPNNT v AEEEY R b (216 @)

101 FH TEAEHI (101 1&)

#5A - B (15 + 10 = 25 {&)
Trzrv b (35 &)

R (9 18)

XE TERSFEOH LASR] 3 FFEENX (1153 X 3 Zp)

FEFE A

FEE
IRy vT
FEEEIDHL -
Down sampling :

METF— 2 CDWT,

NHiAFEE TEEAL) (SA)

N HiBFEE TEEA) (SB)

XFEFE TR ALL (SC)

TFYvH— 164 (BHESE kS A)

Fr—%& 48 (BEE24 Kk 24)

7 F v v¥— (8 MAU, MNM, MMS, MMY, MXM, MTT, MTM, MSH;
%y FSU, FKS, FFS, FMS, FYN, FKM, FAF, FTK)
Fv—2% (B MHT, MTK; z: FKN, FYM)

2@

1 B EFEFED

£ty by 1, 2HBED

1B EFEED

Set B (B%/5 Y ANBEFF— ~—X)

v VEERK.
HEHE .

Erie
AL -

FEFEER -
TRy v

HEEIDHL -
Down sampling :

5033 TA~JJ (5033 x 2)

TS TXEh & L)

SCERRE TR B0 0

Fv—% 84 (BHE44 LH44)
TFUvI— 34 (BH24 k1K)

Fv—4% (MHT MYI MHO MTK FKN FYM FKS ( FKN ))
7+ v v¥— (MMY MSH FTK) ,
2| *

MY I -MHO -MTK-FYM : FKS .« FKN * : HEFEEDL (6 4)
MHT . FKN.MMY - MSH - FTK FRE

1 |l B FEH 0 I

HBERFE O (1 @B FEH)

¥...MYI +MHO :MTK:+:FYM « FKS « FKNR 1 FOADREEEEo>Tvb,
¥ HEE LD IRIVITENTWEFENEFA—EETH B D, NG L AVHETH 5,
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C-vw + 520 HEE T5240 BAEED b OiEr] (520 4)



14.1.

BT — 4 <=

FHREGNT v 2 BFEY X b (216 f#)
#FEA (15 D
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REAE ¢ NEF—4
EErsE TREIh A LL
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FERF o 1H
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Set D

B4 EEEF—FX=2A

ty b Dy EELTCEESRIED 2 DICPEIN L F—Z2TH b,

D) CVb, CVg, CVk, CVs, CVm, BZ(A_6)
FFEHEE « 8B Y DX (BiE)
(normal,speed_fast,speed_slow,speed norm,pitch_low,
pitch_high power_low,power_high)
6 18 Y OFFE (KiHE)
(normal,speed_fast,speed _slow,speed_norm,power_low,
power_high) '
CVs, CVm, B (A_ 6)KonTik, BLEd @Y ORH
CEED 101 i (101 E35H)
%o ) THEREE (C0K) | (100 E5)
¢CEED XEy b_ 1 (215 30)
v b_ 2(for ALEX) 330
Xty b 3(2 3CHN) (825 30)
ey b_ 4(3 308 (346 37)
3 SRR (14130) = 5B b o¥FE
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PELWALFFI I uv— | (33X)
Bt X okt (22 30)
T & AR (25 X)
WidlL (1230)
TtEOEZEZ LY (3737)
D b R (1730)
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=S L (115 XX)
JUH (2932)
ESE (28 30)
F—umys (37 30)
TAY A (4330)
LFEy | 111X 7Y oA
(normal,speed fast,speed slow,speed norm,okori,isogi,shinsetsu)
2 (7TX) 818 O¥rs
(normal,speed fast,speed slow,speed norm,okori,isogi,shinsetsu,
reading)
3(1230) 8 @Y oFFH
(normal,speed fast,speed slow,speed norm,okori,isogi,shinsetsu,
- reading) '
EiEy Fr—& 24 (BHE14 ZHE14)
s FL—% (MHET FKN) '
FEFRELEL 118l
FRY vy . EF—4
(&EE30. 23CH 3XHN Xy b_ 1 OBE—THLIRADD)
HEEUOHL - &7 % '
Down_sampling : @7 —Z&
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Set F

Fey Mk, 1,122 XORBEKERTHIAT -2 TH 5,

K FEEN T v 2 (503 )
NEEEERED (193)
BaERA B (600 37)

FFEHE SCHFEFE :

E Fr—2 64 (B34 Lk 34)
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FEFETEIE 1=

sxyvr | i |
gR7a—~YF | SH (77414 : xxx_ SH000l. AD)

EFASEXT—F

1. F=20HbEL
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cLDOTF—FE, 12y F (1 ~10, A, B) £TEHEH,
FEFERIEED Y. 7 v A MEEENCHET B,
BERSE--1---MAU_Mo1_ 01. LB(NEW)

E_‘éﬁz}égz M 02
ﬁﬁﬁ[%;‘g 3. M03

EEFRES — Aty FDBoDS Cicfy
EHMRE — DSAwrEY
SHHNI R — D S Bicigy

1—2. MTKit2on<T

cTDF—FE 5y FOBFER (1~5)o

CRERZ2BED Y. 7 7 A AEEENCHAT 5.
dialogue-D---MTK_M1_Do1. LB (12K)
reading ---R-- R O1
dialogue — ~— FF—% i}, HHH L HEMEFEOXE ZE L CRA

(BB OR T, REEFCEoTNE)

reading — X— bF—RBEUT. BEEXWHOKELRE

1{—3. FKN+: FMPkK2ownT
v COF =k, 12y (1 ~10, A, B) &£TEFHKHE,
- BEOEE. M. BEHER 2 -2KFET,

2. FHEAEF AL T — 2 L OHES

F— AR ECCRE L & TEFAL5E] &, Bdr AD TEFALEE] Kk, FFEY 2 FICHEERNS
Hbo BF—ETRE, THLILI TRV Twwni] THHEZXER, 2TAM (o ) TR TWS, (E
IR/ ERFE L D) L L, FHEET — 2088k, BERECR Y AE (o ) BFa (- ) KEEShT
w3, (UITFREHFEZDITZ) :
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25 No. -« BETHER « SCHiFERS

1 HEED dLdL. 2bbid~ HLbLo Ebbid~
EBEL Rw, 25T Bve, Z5T73,
HHE3 vwwi, ¥7TT wni, XTI,

2 EBEEL Rwn. cbbiE~ HFv, Tbbli~

3 FBEHBRL v, tbbi~ e ZThHbik~

4 HEE?2 vni, #HoTtwiEdi, nni, BEoTWwEdA.
HHES Bw. 25T R, %5T%,

5 ZFEERE1 n, cbbik~ T, Zbbig~
B3 v 25T Fve %5Td,

6 FTEBFEL v cbbi~ v Thbbid~
BHBEL R cbbid~ v, Thbid~
ERFE2 v, fiIltL x5 Fve L x5 D%
HREEES vwwi, dhIdio VwWhie HYELA

8 HTEHRL kv, &FEBETT. Hv. &BEEBRTT,
HiiE 4 v £5TF REve %5T%,
EHHES v, 22D ELke Ve S350 Lo

9 B/EF/L v, &FEBETT. Hv. &BEBRTT,
EBERS wni, ESniLELT i, E¥HWALELT

10 BER1 Bv &BEEFTCIwEY, kv, 2FEFEBEFT~
BEG6 1w, £5TF, REve %5TF,

A HUEE1 dLIL. £bbid~ BLbLo EBbik~
E¥EL hRw, £57T7, BFve Z£5T73,
H#EZ S wwnzi, ¥XTT, Wwni, EETT,

14.1.6 F—FX—XHErEDITER

ATR-CI, FH55. SHEAEP LUEFNESOTIRICHY 3, REROEME AT AARGESHT —
AR—ZFERLCH Y, BEEEAT— £ (8,500 88 /56%)20 853 . SEEFH 7 — % (10,000 §8,/55%%)2 5%
KonT, £E0% < oK%, EEOTRTGICETLT> T CFIAZLCHNTE D EF. Hic, BFE -
BEEFET X215~ 205E% 1 vy VOBML K ZBEETHET7 -4 -2, HASHELBSOUIELEN L
LC, BHSTEEERY HCHBE L /odiE 7T — 4 R — 22 BHL T Y, CoOBECFIAEL ~KIGELFHBLE L
o LTIC, BFEF—ERX—2BIVURET - F R~ ZDABLCONWCCREAVE LET .
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1R
ey b A (KEREESESLUNE - XEEF)
NO EE-] N T ¥ RN 8%
1 MAU BYT+
2 MHT BeFr—%
3 FKN ZEF L —4&
4 FSU ZHET > ,
5 FKS T BEEERT — & unix ¥ X L FhA TR ICHR
6 FYN LT ( 8,500 &%) tar T~ v YHA | IRFEL %7
7 MTK BieF 1L —& , .
8 MMY BT+ 17wy 2512
9 MM S BT + 12kHz1 [(IFEFED I NA
10 MNM BT+ Ttk 20 7 v 74k
11 MXM BT 20kHz 1 EIFFS
12 FFS ZeET I (2 [E3EE) Fv7TY v
13 FYM ;L — & MT fosm B 7 R
14 FMS ZHT F 1 EIFED 6250bpi
15 F KM T > T _uT — & F—7 vy —n | 12kHz XX
16 FAF T - F 7 ix 20kHz o,
17 FTK THET F 12,500ftpi Ebbh%
18 MTT BT+ 150M 7 — & CHREFX
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C4-FO01 | ZciE: 20 354 | SCEFEFE A(50) F—=TvI—n
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C5-F01 | %otk 20 5% | A B(50) 12,500ftpi
C6-MO1 | B 20 358 | SHEET— 4 150M F—& #— b
C6-F01 | ZctE 20 355 | SUEFEFS C(50) Vo

1l A~ Cl, SRR VAR ZRLTCRBAREOLE» bR Sy VCRAEBEL 2,

WETFRA PF—F =R

1. SREORE
- BRSO HLAIBET 5 2103 L BB/ O .
- RETWCBE T 5 RfTR L & L DX,

2. SAEDAFT AT
CHEERTBND AT 4 T REEE el F—F— o

s XEG I AAEEEEE R, ¥ 7cld. BAEEERE LRSS L OETToCwnE T, HE O, ERE
MLTH>TnET, :
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ST — 2 T IORT SR A T E T
OB T OMN G
OLTEEERT (MAE. X X% Y) ~05H
ORFEDHHREHEOH S
OMFEMIDR ) ZUBFOMNE
O HIENIEERON S

5. F—Z& X— XD
v T 2 BREEEANL (NEEORM» bET E TR 1 BN KBEENTEY, &y b1~ 4150 R
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3 w17 ET ‘
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15.1 HWzEEaUX b

CCIGRTHIRED U 2 M SHEEHREPICE ICEE L 2PE0 ¥ 2 o, BEEELCw B BEHT
P 5o FrEGENREIIWA R, HETEAEVy 2 Ly, 2R L, SHEOBELEHO T AL D wn
TREBLTnE, &k, COVHR— Mathid, FHEERLERITESE IR L T oPEE (7 — 2 MUEPIEE &
BREIERRS) 0 A v -k L 3, EEERIEBEOMEFRHNIETE IR TVIOT, & m—ﬁ‘ﬂ%a
LCOEEEHAEPIRED A v A~ T 2 P E—&K LAV,

K4 Japanese name name & title position HAE period

il e Kiyohiro Shikano, Dr EE 6/1986 — 1/1990
WEIBEILI kst Shigeki Sagayama R 2/1990 - 3/1993
IR F5 5 Yoshinori Sagisaka, Dr ES5i 4/1986 — 3/1993
2 HR Hisao Kuwabara, Dr EHPFHE 10/1986 — 7/1989
I flE Masahide Sugiyama, Dr  XEIEE 2/1990 — 3/1993
e Bk Tetsuo Umeda EHRTRR 7/1989 — 6/1990
Jil B Takeshi Kawabata, Dr FEHETRE . 9/1986 — 2/1990
Bt & Shin-ichi Tamura FEUER 9/1986 — 2/1990
R F Hidefumi Sawai, Dr EETIHRE 4/1988 - 3/1991
FE —dk Kazuya Takeda = 8/1986 — 2/1990
i g Satoshi Nakamura A= 9/1986 — 8/1989
BE FH Masanori Miyatake 3R 9/1986 — 3/1989
YO —HR Kaichiro Hatazaki [7i¥a=| - 12/1986 — 3/1989
TER FUfT Toshiyuki Hanazawa = ' 3/1987 —2/1990
FULL FHE Katsuteru Maruyama wrER 3/1987 — 2/1990
BT3B EE A Masanobu Abe WHER 4/1987 - 2/1991
S sl Katsuo Abe A=t 3/1987 - 2/1990
Akt T Masami Nakamura s 9/1987 — 8/1990
AR BERL Yasuhiro Komori I3 El 9/1988 - 2/1992
RS y56E Hiroaki Hattori WHER 5/1989 — 4/1992
KE EEE Kazumi Ohkura PR 9/1989 - 3/1993
AR R Nobuyoshi Kaiki = 11/1989 - 10/1992
EH, E— Jun-ichi Takami L= 11/1989 — 3/1993
FrEs —il Kazuki Katagishi, Dr TEE 2/1990 — 3/1993
K3 A Akito Nagai = 3/1990 — 3/1993
BN £ Keiji Fukuzawa, 5= 4/1990 —- 3/1993
= RE Katsuhiko Mimura 7= 5/1990 — 3/1993
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FUl BE
A-vxah

e Fevayz=x

Shingo Fujiwara
Naoto Iwahashi
Jin-ichi Murakami
Yoshinaga Kato
Kouichi Yamaguchi
Yasunaga Miyazawa
Tetsuo Kosaka
Ryosuke Isotani
Alex Waibel, Dr

Hiroaki Saito, Dr
William Poser, Dr

Alain de Cheveigné, Dr
Dieter Huber, Dr

David Rainton, Dr
Wilhelm N. Campbell, Dr
Harald Singer

Helmut Lucke, Dr

Wang Wern-jun
Jacqueline Vaissiere, Dr
Paul Christopher Bagshaw
Kouichi Murayama
Takaharu Tanaka

Kouji Kitagaito

Shinobu Araki

“Yoshinori Ono

Hubert Segot
Eiichiro Kitagawa
Kenji Hashimoto
Takahito Yamazaki
Furati Mulad
Patrick G. Haffner
Yasuhide Hashimoto
Takashi Endo

Rei Furukawa
Jean-Claude Dang
Yoshimitsu Hirata
Mitsuru Noda
Yasuhiro Minami

Katsunobu Ito
Yoshio Ueda

-Takeshi Hirado

Satoru Nakamura
Toshiyuki Nomura
Mamoru Watado
Hidehiro Inagaki
Yasushi Maruyama

Alain Biem

bR
BrFER
bR
BrEER
BIER
bR
BrER
bR
ZRbIER

b= =

EEDE

ZEBER

EBPR

4=Vl

EEPAE
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EEWHRE

#EDE

EETEE

v ==

i s e =

PR B

S il=

s =

Sies =

2h B (ENST)
BN (RAREAE)

o T (EREAE)

o B (B

BH B (B

24| B (ENST)

SO B (BIERTRIZEAE)
?ﬂ%mitﬁﬁmki)

2H B (RIEEAR)

S SR (ENST)
AT (BIEEINRIERE)
RN ETLE (BEEITREEARE)
2 EELE (BISKY)

FHEBE (FOTRAY)
FHEEL (BREONHFRT)
FHNSEEE (BREIFRFEAY)
o SEE: (BIEAY)
FHRBL (BEEKRY)
FrsEL: (FREAT)
FHEBL (BRERF)
FHEL: (BIMKRE)
FHSEEL (INT)
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5/1990 — 3/1993
10/1990 — 3/1993
3/1991 - 3/1993
4/1991 — 3/1993
5/1991 - 3/1993
7/1991 - 3/1993
9/1991 — 3/1993
4/1992 - 3/1993
5/1987 — 8/1988, 6
- 9/1989

2/1988 —7/1989
9/1988 — 2/1989
2/1989 - 2/1990
3 - 6/1990
4/1990 — 3/1993
8/1990 — 3/1993
3/1991 - 3/1993
4/1992 — 3/1993
2 —7/1991

7 - 8/1992

5 - 11/1992
9/1987 - 8/1988
9/1988 — 8/1989
9/1989 - 8/1990
9/1990 — 8/1991
9/1991 ~ 3/1993
4-9/1987
8/1987

8/1987

8/1988

8/1988

3 -11/1988

7 - 8/1987
8/1987

3 —4/1989

3 -11/1989

1~ 2/1989
1-2/1989
3-6/1989, 8,/1989-2,/1990,
7-10/1990

10 - 12/1989
1—2/1990
1=2/1990
7-9/1990, 3 - 4/1991
7 - 8/1990

7 — 8/1990

7 - 8/1990
3-4/1990
8/1990 — 1/1991
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wHH Eh
Rilf BERER
Re7Va2=7Tx
ReZvH—==a
4 Esf
HEB

4 Ef7

(LA B

I- V%22
E-viLaxX
y,Lisgpit
Fewnrzyv
B BEkE

B FlZ

HH B
RIR SEfF
M- b=z
A BE

KA FHL

Atsuhiko Kai
Hidefumi Kikuchi
Masafumi Tamoto
Keisuke Doi
Tetsuya Yoshida
Kentaro Kurinami
Romain Brunias
Richard Lengagne
Tadashi Okamoto
Satoshi Aki '
Hideyuki Watanabe
Hiroki Yamamoto
Ioana Donescu

5 15 3 FEEROEITEZ ICEE L e ER D ) X |

NEBE (BBINTRIZEARTE)
FHEBE (ERERE)
FHNEBEE RRLERY)
ENEBE (BERFE)
FNEBE (BISAE)
FNEBE (BRAE)
FoseBE (INT)

FEHERE (INT)

ENEBLE (BBENRERTE)
FHNEEE (BBENRIEAZE)
FNEBE (ALHREARTE)
ENEBE (BREAZE)
FHEEE (INT)

Edward David Peter Willems¥#N5EE4: (ENST)

Masashi Mizuno
Franck Martin
Yasuo Iwai
Toshiyuki Sadanobu
Natsuya Yoshida
Miwako Kurihara
Mechtild Tronnier
Ming-Yong Zhou
Kazue Kinugasa

FHEBE (RRERE)

1-2/1991
8/1991

8/1991

8/1991 — 9/1992
8 ~9/1991

8 —9/1991
8/1991 - 1/1992
8/1991 — 1/1992
1-2/1992
1-2/1992

2 ~4/1992
3-9/1992
8/1992 — 1/1993
8 —12/1992
7-9/1992

FMN B (Univ de Centre Paris)8 — 9/1992

Part-time (FREAZE)
Part-time (GREFAZE)
Part-time (JREBAZE)
Part-time ([FlLHKREE)
Part-time (BEPEASE)
Part-time (KBRTHIIARZE)
Part-time (BEFEKREE)

8/1989 — 3/1990
8/1989 — 3/1990
8/1989 — 3/1990
4/1990 —
9/1990 - 4/1991
10/1990 —
2/1992 — 3/1993
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Technical Publication List in Speech Processing Department

Publication List

(April, 1986 through October, 1987)
(Bold letter titles show papers written in English or with an English abstract.)

Technical Publication List in Speech Processing Department

Publication List

(April, 1986 through October, 1987)
(Bold letter Litles show papers written in English or with an English abstract.)

Ref. ID Title Authors Conference/ Page
Journal
Shikano-| # — % F—- 2 0 Y KEIIBIT Seiichi Jounal of
869 | % &R AR O Bk Nakagawa | coustic 15
(Present State of Research Uiiv. of Society of ~
Activities of Automatic Speech technology), |Japan, 19
' | Recognition and . (1986-09)
Understanding at Carnegie- Kiyohiro
Mellon University) Shikano
Shikano- | B 5 AL 0 K im) Kiyohiro | Jounal of
86-12-a {(Trendson Speech Shikano, Acoustic 20
Understanding Researches) Akira Society of ~
Kurematsu |Japan, 24
(1986-12)
Shikano- | Improvement of Word Kiyohiro |Proceedings
87-4 |Recognition Results by Shikano |onICASSP 25
Trigram Models 86,29.2, ~
(1987-04) 28
Sagisaka | BAET £ A b2 & 0BEF4RE | Yoshinori |\ phonetics
- . Sagisaka, L
869 &7V} Meeting in 29
(Speech Synthesis by Rule and Hirokazu |Xansai Area, ~
Prosodies) Sato  1(1986-09) 50
(NTT Electrical
Communication
Laboratories) -
Shikano-| X% F L BTLIZ &£ 2555 EIC | Kiyohiro [IEICE
86-12-b |(Speaker Adaptation Shikano |Technical 51
“{through Vector Quantization Report, SP86- -~
) 65,(1986-12) 61 -
Kuwaba | EFEOFEERII B 2 ES Hisao The First
ra-86-11 {3 Kuwabara, |Digital 62
(Speech Processing in Speech Tohru, Signal ~
R Takagi .
Quality Change) (NITK Scionce and | £TOCESSING 68
Technical Synposium,
Laborateries) B2_3'
(1986-11)

Ref. 1D Title Authors | Conference/ | p,
Journal
Kuwaba | S &M £ 2 AL L g Hisao IEICE
ra-86-12 | HEW B~ N JiLA Kuwabara, |Technical 69
(Speech Quality Control by ,ITOIETU. Report, SP86- ~
the Analysis-Synthesis NiRseaBl  |57/H-86-56, | 77
Method and Application to Technical (1986-12)
the Enhancement of Laboratories)
Abnormal Speech)
Kawaba | Word Spotting Method Takeshi |Proceedings
ta-87-4 | Based on Top-Down Kawabata, jonICASSP 78
Phoneme Verification Masaki 86, 34.7, ~
Kohda (1987-04) 81
{NTT Electrical
Communication
Laboratories)
Takeda- | Acoustic-FPhonetic Labels in Kazuya |European
87-8 |adJapanese Speech Database | Takeda, |Conference 82
Yoshinori |on Speech ~
Sagisaka, |technology, 85
Shigeru ppl3-16,
Katagiri |(1987-08)
Sagisaka | Phonetic L.abeling and Yoshinori | ASA-Meeting
-87-5 {Acoustic Correlates for Sagisaka, |'87,Spring, 86
Building Japanese Speech Shigeru }(1987-05) ~
Data Base Katagiri |including its 91
JKazuya |handout.
Takeda
Shikano- | Improvement of Word Kiyohiro |ASJ-Meeting
87-3 |Recognition Results by Shikano |'87 Spring, 3- 92
Trigrain Models 5-1(1987-03) ~
93
Takeda- | BB 7 — 7 X— AMED 20O Kazuya |ASJ-Meeting
87-3 |HHINV VY Takeda, |’87 Spring, 94
(Acoustiic-Phonetic Labeling in | Yoshinori | 2-5-10 ~
a Japanese Speech Database) Sagisaka | (1987-03) 95

10




Publication List

Technical Publication List in Speech Processing Department
(April, 1986 through October, 1987)
(Bold letter titles show papers written in English or with an English abstract.)

Ref.ID Title Authors Conference/ Page
Journal
Kuwaba |5 0 BIFE + AT 5 BB Tohru ASJ-Meeting
ra-87-3 | & o i Takagi ’87 Spring, 96
(Extraction of Acoustic (NIIK Scienceand | 9_6.15 ~
Features Specifying the L:l:r}::;txs)_ (1987-03) 97
Clearness of Natural Speech)
Hisao
Kuwabara
Kuwaba |5 OfE A2 5 35188 Hisao Journal of
ra-87-4- |(Some Problems on the Kuwabara |IECEJ, Vol. 98
a Personal Charactteristics of 70, No. 4, ~
Speech) (1987-04) 105
Kuwaba [ Quality Control of Speech by Hisao the 11th
ra-87-8 | Modifying Formant Kuwabara, |International | 106
Frequencies and ) N Congress of ~
Bandwidths Tohru  |Phonetic 109
Takagi Sciences,
(NHK Scienceand | T'3]]in
L:;)Trl:::cx:is! EStonia’
(1987-08)
Kuremat | BEVHEREZE 0 72 o O W3R Akira IEICE
su-87-4 |EE-FFErEFELLT— Kurematsu {Technical 110
(Research for Realization of Report, ~
Interpreting Telephone Invited Talk, | 117
System ) (1987-04)
Kuwaba | BFREEF 7T -7 R—ALZD Hisao Phonetics
ra-87-4d- {7 X 7 Kuwabara, {Meetingin 118
b (Japanese Speech Database and | Yoshinori |Kansai Area, ~
Its Phoneme Labels) Sagisaka, |(1987-04) 123
Kazuya
Takeda,
Shigeru
Katagiri
Shikano- | Improvement of Word Kiyohiro |IEICE
87-6 Recognition Results by Shikano |Technical 124
Trigram Models Report, ~
SP87-23, 132
(1987-06)
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Ref.ID Title Authors Conference/ Page
Journal
Takeda- | BT N1 30 HARESS Kazuya |IEICE
87-6 T— 7N A OfEE Takeda, |Technical 133
(Construction of an Hisao Report, -~
Acoustically-I’honetically Kuwabara, {SP87-19, 141
Transcribed Japanese Yoshinori |(1987-06)
Speech Daiabase) Sagisaka,
Shigeru
Katagiri
Nakamu (X7 P LEF{EERAV-ZA~2 Satoshi |IEICE
ra-87-6 | b2 77 L OIERIE Nakamura, |Technical 142
(Spectrogram Normalization Kiyohiro |Report, ~
Based on Vector Shikano {SP87-17, 150
Quantization) (1987-06)
Hatazak |MESEFHOFHALE T X 2 Kaichiro [IPS Fall
i-87-9 | /38— kT AT L DORE Hatazaki, |Meeting, 151
(An Expert System for Shin’ichi | 1L-4, ~
Phoneme Recognition in Tamura, |(1987-09) 152
Continuous Speech) Takeshi
Kawabata,
Kiyohiro
Shikano
Takeda- | BEFE 77— 7 RX— AEBIY 27 4 Kazuya |IPSFall
87-9 kit Takeda, Meeting, 153
(Construction of a Japanese Hisao 2H-4, ~
Speech Database Management | Kuwabara, |(1987-09) 154
System) Shogo
Morikawa
(TIS)
Miyatak | REXEFERO IO DEEE Masanori |IPS Fall
e-87-9 |1k Miyatake, |Meeting, 155
(Speech Synthesis by Rule for Yoshinori | 2H-3, ~
Conversation) Sagisaka |(1987-09) 156
Takeda- | BHFMFE (L0 ER I & FWF Kazuya- |ASJFall
87-10 |E0iRE Takeda, |Meeting, 157
(Analysis and Prediction of Hisao 3-3-8, ~
Devocalized Phenomena) Kuwabara |(1987-10) 158
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(April, 1986 through October, 1987)
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Ref. ID Title Authors | Conference/ | o o
: Journal
Nakamu [N 27 P VEFILE VA 2R Satoshi | ASJ Fall
ra-87-10 | F w7 7 A D IEHAL Nakamura, |Meeting, 159
(Spectrogram Normalization Kiyohiro {3-3-8, ~
Using Vector Quantization) Shikano |(1987-10) 160
Sagisaka |4 OHEEFEYEM» 6 O | Yoshinori |ASJ Fall
-87-10 | &1, " Sagisaka |Meeting, 161
(Speech Synthesis by Rule 3-3-8, ~
Using Non-Uniform Phonemic (1987-10) 162
Clusters)
Kawaba | BEREANY oy affgeo | Takeshi |Agypall
ta-87-10 | J3E & O LK Fawabala, | Meeting, 163
(Sound Spectrogram Features Tamura, |9-3-8, ~
in Japanese) Kaichiro {(1987-10) 164
Hatazaki
Miyatak | EFHI 0@V DHEFIS S £ — Masanori |ASJ Fall
e-87-10- | ¥ 125 2 5 B E O 54T Miyatake, |Meeting, 165
a (Acoustic Manifestation of Yoshinori |3-3-8, ~
Prosody Control) Sagisaka |(1987-10) 166
AbeM- |~2 f VEFLIC k2 EELR | Masanobu | ASTFall
87-10 |{(Voice Conversion through Sﬁgzi‘xi Meeting, 167
Vector Quantization) Nakamura, |3-3-8, ~
Kiyohiro [(1987-10) 168
Shikano,
Hisao
Kuwabara
Hanaza |Hidden MarkovE 7 & v 7z | Toshiyuki [ASJ Fall
wa-87- | BAEEFIKEE Ok hanazawa, |Meeting, 169
10 (Discrimination of Japanese Takeshi 3-3-8, ~
Voiced Stops Using Hidden Kawabata, |(1987-10) 170
Marlkov Models) Kiyohiro
Shikano
Abe K- [fINEBENFEH A X7 b L2545 | Katsuo Abe, | ASJ Fall
87-10 | X BB E o5 Yoshinori |Meeting, 171
(Spectrum Analysis by Syllable | Sagisaka |3-3-8, ~
Environments) (1987-10) 172

13-
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Ref. 1D Title Authors | Conference/ |,
Journal
Miyatak | {4 o) 3B 547 2 8,8 | Masanori | IEICE
e-87-10- | 7 A — ¥ DIz 5w T Miyatake, |Technical 173
b (On the Prosodic Yoshinori |Report, ~

Characleristics in Various Sagisaka |SP87-62, 181
Utterances with Different (1987-10)
Speaking Styles)
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(Bold letter titles show papers writlen in English or with an English abstract)

Authors Conference /Journal
P
Refl.iD Pitle(R %) GEE) G5 Page
Haffner |[FastBack-Propagation Learning P.Haflner |ASJ Fall Meeting,
-88-10 [Methods for Neural Networksin A.Waibel [Hakata, (1988-10) 1
Speech K.Shikano
Haffner |DyNet, a Fast Program for P.Haffner |ATR Technical Report,
-88-11a |Learning in Neural Networks 'TR-1-0059, (1988-11) —
Haffner |FastBack-Propagation Learning P Haffner [ATRTechnical Report,
-88-11b [Methods for Neural Networks in A Waibel  [I'R-1-0058, (1988-11) _
) Speech H.Sawai
K.Shikano
Hanazawa |Hidden Markov€ 7V % iV 2 BABHSM | T Hanazawa [EICE 3
-87-12 IE OB . Technical Reporl
(Recognition of Japanese Voiced Stops 1 'Ka,wabata SP87-98
Using Hidden Markov Models) K.Shikano  ly9g7.12)
Hanazawa |Hidden Markov Model ¥ iV /- B4 EHE T Hanazawa [ATR Technical Report
-88-01 ERF O TR-1-0018 —
(Phoneme Recognition of Japanese Voiced T'Ka“{abata (1988-01)
Bursts by HMM Phone Modeling) K.Shikano
Hanazawa |[HMM* A /- FEBMIC 5 T2 HEED | T.Hanazawa |ASJ Spring Meeting,
-88-03 [EHALFEDEE (Output Probability for T.Xawabata [Tamagawa Univ., 9
-3 HMM Phoneme Recognition) K.Shikano [(1988-03)
¢ {Hanazawa [HMM FEZBMIC 51T 5 € 728 o5k | T.Hanazawa [EICE Technical Report
-88-06 [(Studies for HMM Phoneme Recognition) | T.Kawabata |SP88-22, Sendai, 11
K.Shikano [(1988-06)
Hanazawa|Duration Control Methods for T.Hanazawa |ATR Technical Report,
-88-10a |HMM Phoneme Recognition T.Kawabata {TR-1-0050, (1988-10) 18
K.Shikano
Hanazawa |[HMMESE2#IZ BT 5w 29L— F x4 b | T.Hanazawa |ASJ Fall Meeting,
-88-10b |[BEF L& (Study of Separate Vector T.Kawabata |Hakata, (1988-10) 28
: Quantization for Phoneme Recognition) K.Shikano
Hanazawa [Duration Control Methods for T.Hanazawa [ASA-ASJ Joint
-88-11 [HMM Phoneme Recognition T.Xawabata |Meeting, Honolulu 18
K.Shikano _|(1988-11)(Handout)
Hatazaki (7 <2 F By 540 -5 ¢ 2 7@ikE Av K.Hatazaki |IEICE
-88-01 [AEHERAMI R — PR T 4 S.Tamura  [Technical Report 30
(Phoneme Recognition Experts System T.Kawabata [SP87-117
Using Spectrogram Reading Knowledge) K.Shikano |(1988-01)
Hatazaki |[2~2 b0 s 5 L0 —-5 4 » 7R ERV K.Hatazaki |ASJ Spring Meeling,
-88-03 EBE S AT - a O A S.Tamura Tamagawa Univ., 36
(Phoneme Segmenlation Using Spectrogram T.Kawabata [(1988-03)
Reading Knowledge) K.Shikano

_—P.L.1-
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Ref.1D Title(R %) 2 (REE) Page
Hatazaki [Phoneme Segmentation by an K.Hatazaki [Seventh FASE
-88-08 [ExpertSystem Based on S.Tamura {Symposium 38
Spectrogram Reading Knowledge | T.Kawabata [Edinburgh, (1988-08)
K.Shikano
Hatazaki [R<Z7 tos S L) —5F4 v 7AikcES K.Hatazaki [ASJ Fall Meeling,
-88-10 (< EBSEERT o ik S.Tamura |Hakata, (1988-10) 48
(Segmentation of Unvoiced Fricatives Using | T.Kawabata
Spectrogram Reading Knowledge) K.Shikano
Iso TEF -y X—ZAAX vy b OkE *K.Iso ASJ Spring Meeting,
-88-03 |(Design of a Japanese Sentence List for a *T.Watanabe {Tamagawa Univ., 48
Speech Database) H.Kuwabara [(1988-03)
K.Abe [AHNBFBRZRFICHULLEFENOBRE K. Abe ASJ Spring Meeting,
-88-03 |(A Synthesis Unit Selection Method Y Sapisaka Tamagawa Univ.,, 50
Adapting to an Input Phoneme) 2g (1988-03)
K.Abe |On the Unit Selection Measure for K.Abe ASA-ASJ Joint
-88-11 |Speech Synthesis by Rule Using Y.Sagisaka [Meeting, Honolulu 52
Multiple Synthesis Units (1988-11) (Handout)
K.Abe [On the Unit Selection Measure for K.Abe ATR Technical Report,
-88-12 |Speech Synthesis by Rule Using Y.Sagisaka [T'R-1-0053,(1988-12) 52
Multiple Synthesis Units
Katagiri [z~ borsasBuiEmos~y vy *S.Katagiri |[IEICE
-88-01 (Speech Labeling Using a Spectrogram) K'Ta}-{Eda [echnical Report 62
p P Y.Sagisaka |SP87-115,(1988-01)
Kawabata |[BAREA RS PV 7T LFHOREEOR T.Kawabata [EICE Technical Report
-87-12 |8 (Sound Spectrogram Features in S.Tamura  [SP87-95, (1987-12) 70
Japanese) K.Hatazaki
Kawabata [HMM¥E B2t &7 —-Fax# v 7+ > | T.Kawabata [ASJ Spring Meeting,
-88-03 7 (Word Spotting Method Based on HMM T.Hanazawa |{Tamagawa Univ.,, 76
Phoneme Recognition)- K.Shikano [(1988-03)
Kawabata [HMM F#ZEMIZE T (7—- FA# v 71 >~ | T Kawabata [IEICE Technical Report
-88-06 |2° (Word Spotting Method Based on T.Hanazawa [SP88-23, Sendai, 78
. HMM Phoneme Recognition) K.Shikano (1988-06)
Kawabata [HMME iR Av - BRELFAR ORI | T.Kawabata |ASJ Fall Meeting,
-88-10 l(Japanese Phrase Recognition on HMM K.Shikano [Hakata, (1988-10) 84
Phone Unils)
Kawabata |Word Spotiing Method Based on T.Kawabata [|ASA-ASJJoint
-88-11 |HMM Phoneme Recognition T.Hanazawa [Meeling, Honolulu 86
K.Shikano [(1988-11)(Handout)
Kawabata {Word Spotting Method Based on T.Kawabata [ATR Technical Report,
-88-12 [HMM Phoneme Recognition T.Hanazawa [TR-I-0057,(1988-12) -
K.Shikano

—P. L. 2-
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Kita HMME 8RR & LR/ —4F % A 72 CERE K.Kita AS.J Fall Meeling,

-88-10a |# (HMM Continuous Speech Recognition '1‘.Kawat_1ata Hakala, (1988-10) 97
Using Predictive LR Parser) H.Saito

Kita [UHMMF @M ETFHLR A -H 2 AW K.Kita IBICE Technicaj Report
-88-10b [fizH#& (HMM Continuous Speech Recog-| T.Kawabata [Tokyo, (1988-10) 99

nition Using Predictive LR Parsing) H.Saito

Kure [EFFOHFS-Rik/ERICE2EHFH | A Kurematsu [[EICE Fall Meeting,
matsu 393848 o 55 M 2 (Study ltems for Intelligent Panel Discussion 106
-87-11 [Speech Communication with Recognition and Kumamoto Univ,

Synthesis) © (1987-11)

Kure |ProspectofaBasic Study forthe | A Kurematsu |lstInternational Sym-
matsu |Automatic Teleplione iposium on Advanced 107
-88-01 |Interpretation Man-Machine Interface

"Through Spoken Lang-
uage,Tokyo,(1988-01)

Kure [2A~stossnacEolEFRR A Kurematsu [Science Promotion
matsu  |(Phonemic Description Based on Comrmittee, Language 111
-88-05 [Spectrogram) & Speech Group. 152

WG, (1988-05)
(Handout)

Kure [B#HERBEEOFETHH A Kurematsu Pournal ol IEICE, .
matsu |(Perspective of Automatic Interpreting vo0l.71 no.8, (1988-08) 120
-88-08  |Telephony Research)

Kure |Overview of Telephone AKurematsu |ASA-ASJ Joint
matsu |Interpretation Research at ATR K.Shikano |Meeting, Honolulu, 123
-88-11 Special Symposium,

(1988-11)
Kuwabara |Quality Control of Speech by H.Kuwabara [ATR Technical Report
-88-02 |Modifying Formant Frequencies TR-1-0023 _
and Bandwidths (1988-02)
Kuwabara|Analysis and Prediction of Vowel- | H.Kuwabara jATR Technical Report
-88-05a [Devocalizatlion in Isolated K.Takeda [TR-1-0026, (1988-05) 132
Japanese Words (Kuwabara-88-05)
KRuwabara|A palysis and Prediction of Vowel- | H.Kuwabara |Acoustical Society of
-88-05b S e e . cm America,Spring 132
Devocalization in Isolated K. Takeda Meeting, Seattle
Japanese Words (1988-05) (hanélout)
Kuwabara |Speech Synthesis, Voice H.Kuwabara |2nd Symposium on
-88-11 |Conversion and Noise Reduction Y.Sagisaka |Advanced Man- 146
Researchat ATR S.Tamura  |Machine Interface
M.Miyatake |through Spoken
K.Abe M.Abe |Language, Makabha,
K. Takeda Hawaii, (1988-11)
K.Shikano
A.Kurematsu

—-P.L 83—
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Rel.]1D Title(M 5) %) GRRE) Page
- M.Abe |vojce Conversion through Vector M.Abe IGICE 15
-88-02 Q tizaki S.Nakamura [Iechnical Report 5
uantization ; K.Shikano [SP87-124
(~<2 FALRFILIC L DFEEER) H.Kuwabara [(1988-02)
M.Abe [~z FARFIC L ERERO TG M.Abe ASJ Spring Meeting,
-88-03 (Evaluation of Voice C R - th ; S.Nakamura {I'amagawa Univ., 161
Svaluation of Voice Conversion through K.Shikano [(1988.03)
Vector Quantization) H.Kuwabara
M.Abe |voice Conversion through Vector M.Abe ICASSI38 163
-88-04 Quantization S.Nakamura [St4.1
K.Shikano |New York
H.Kuwabara [(1988-04)
M.Abe [FFTZ % Fib# 5 ) Signal Reconstruction M.Abe [EICE Technical Report
-88-09 |z k % EFHRHETF ik (A Speech S.Tamura |Nagoya, SP88-48, 167
Modification Method by Signal H.Kuwabara [(1988-09)
Reconstruction Using Short-Time
Fourier Transform)
M.Abe |FETZ % F L #H 5O Signal Reconstruction M.Abe ASJ Fall Meeting,
-88-10 iz X 3 HFEIRF i (Speech Modification S.Tamura Hakata, (1988-10) 175
Method by Signal Reconstruction Using H.Kuwabara
Short-Time Fourier Transform}
M.Naka (2427222 b7Vt 2857 FM | M Nakamura [AS? Spring Meeting,
mura ) HRE (A Study of Word Category K Shikano Tamagawa Univ.,, 177
-88-03 |Prediction by Connectionist Models) : (1988-03)
M.Naka [EXFFAPF—42oND=a~5V %y M.Nakamura |IEICE Technical Report
mura b kB BEEBEFTFEET L ORE K.Shikano [SP88-26, Sendai, 179
-88-06 {(A Study of English Word Category (1988-06)
Prediction Based on Neural Networks) .
M.Naka |=a2—=9% v M2k 3N-gram¥EFF# | M.Nakamura [ASJ Fall Meeting,
mura |EFLOBE K.Shikano |Hakata,(1988-10) 187
-88-10  [(A Study of N-Grawn Word Category
Prediction Based on Neural Networks)
M.Naka |A Study of English Word Category { M.Nakamura |ASA-ASJ Joint
mura ({Prediction Based on Neural K.Shikano [Meeting, Honolulu 189
-88-11 |Networks (1988-11) (Handout)
M.Naka [A Study of English Word Category | M.Nakamura |ATR Technical Report,
mura |Prediction Based on Neural K.Shikano [TR-1-0052, (1988-12) 189
-88-12  [Networks
Maruyama|BE5EEFNBOERRELIRE T 2 EiEE K.Maruyama [ATR Technical Report
-87-12a (Y2 - VEG{ER TR-1-0012 —
(Function Modules for Speech Processing) T.Kawabata (1987-12)
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Ref.1D Title(REE) EE) RER) Page
Maruyama (it SRR {EREE 7 — 7 <> F TEBE | K. Maruyama [ATR Technical Report
-87-12b |ta&rAza-v 27 LOEK T Kawabata | F10011 —
(User Oriented Interractive Menu System for - (1987-12)
Speech Workbench)
Maruyama|X v ¢ > Fo EICERALLEERBET -2 | K Maruyama |ASJ Spring Mecting,
-88--03 |~ 7-(Speech Processing Workbench on X- T Kawabata ‘Tamagawa Univ., 200
'Window) N (1988-03)
Maruyama |z s i 7 — » ~ o F K.Maruyama |ATR Technical Report
-88-01 (Speech Workbench) T Kawabata TR-1-0020, (1988-01) -
Maruyamalgsg 2 <2 oy s AREL—F > K.Maruyama |ATR Technical Report
-88-02 (Fligh Quality Spectrogram Display Routine) K.Murayama |TR-1-0021 -
v T.Kawabata [(1988-02)
Maruyama [Hidden Markov Model % Fiv: 7: 3t B 35323 | K.Maruyama [ATR Technical Report,
-88-11a {(English Word Recognition Based on HMM T.Hanazawa [TR-1-0047,(1988-11) —
Phoneme Models) T.Xawabata
K.Shikano
Maruyama|®i&E5 — & X— 2D {EM K.Maruyama [ATR Technical Report,
-88-11b [(ATR English Database) K.Shikano [TR-1-0048, (1988-11) -
Miyatake {4 ORFHK BT B ERF RIS M.Miyatake [ASJ Spring Meeting,
-88-03 [ #Y{H € 7 L %5 (Fundamental Frequen- Y Sagisaka Tamagawa Univ., 202
cy Control for Various Speaking Styles) -oag (1988-03)
Miyatake [+ O RFHKXIZBT2EH/y »OHR M.Miyatake |KinkiSpeech & Lan-
-88-04 |t EoHi#izOWT Y.Sagisaka |guage Study Group, 204
(Relation between Prosodic Patterns and Osaka Shoin Univ.
Various Speaking Styles) (1988-04), (Handout)
Mé)éaggke Prosodic Characteristics and M.Miyatake [Acoustical Socetyol ),
~08-U0& ipheir Control in Japanese Speech | Y.Sagisaka Q?:&f:gi?&i
under Varying Speaking Styles (1988.05) (handout)
Miyatake [+ oBEBEHRIZ BT HHAB T A-5 D M:Miyatake |ATRTechnical Report
-88-05b [ 2D v T (Relation between Prosodic Y.Sagisaka [TR-1-0024, (1988-05) —
Patterns and Various Speaking Styles)
Miyatake {Prosodic Characteristics and their| M.Miyatake [ATRTechnical Report
-88-06 |Controlin Japanese Speech with Y.Sagisaka |IR-1-0025, (1988-06) 214
' Various Speaking Styles
Murayama|EB0E 7 — & X FVer.3 K.Murayama |ATR Technical Report,
-88-10  [(Speech Workbench, Version 3) T.Xawabata [I'R-1-0037, (1988-10) -
Niimi y2A0 OWMSYFEMT HRE *Y Niimi Meeting on Advanced
-88-10 |(Indices to Measure the Compexity of *3S.Nakagawa |Man-Machine Interface | 225
Speech Recognilion Task) K.Shikano [through Spoken Lan-
T.Kawabata,etc.|guage, Tokyo, (1988-10)
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S.Naka |~z bugETF{tEAWwWiA~Z PO 50 | §Nakamura [EICE Fall Meeting,
mura |®IERA{L K Shikano Symposium 233
-87-11  [(Spectrogram Normalization Based on Vector ' Kumamoto Univ.
Quantization) (1987-11)
S.Naka |77¥¢4~x7 bAVRFEEBVIA~S T S.Nakamura [(EICE
mura (U %35 LER{LORE K Shikano 'Technical Report 235
-88-02 |(Spectrogram Normalization Using Fuzzy ' SP87-123
Vector Quantization) (1988-02)
S.Naka |77 ¥4 xs PLVRFERWIZAXRS b S.Nakamura |ASJ Spring Meeting,
mura |22 7 LIER{L(Spectrogram Normalization K Shikano |l2magawa Univ., 241
-88-03 |Using Fuzzy Vector Quantization) . (1988-03)
S.Naka [Spectrogram Normalization Using |S.Nakamura [Seventh FASE
mura = [Separate Vector Quantization " K.Shikano [Symposium 243
-88-08a Edinburgh, (1988-08)
S.Naka [t/fL—bxy FUREF{LEAWLEZARY S.Nakamura [Journalof Acoustic
mura FE YT ADIERIL K .Shikano Society of Japan, 251
-88-08b |(Spectrogram Normalization Based on . (1988-08)
Separate Vector quantization)
S.Naka (77 ¥t~y b ABETFIICHET(EEEEE | S.Nakamura }ASJ Fall Meeting,
mura  |{LOHMME Rk X 5 ¥ T.Hanazawa |Hakata, (1988-10) 259
-88-10 |(Phoneme Recognition Evaluation of HMM K.Shikano
Speaker Adaptation Using Fuzzy Vector
Quantization)
S.Naka [~ bALFEFHEEBEGLTVTY X L0 S.Nakamura [IEICE Technical
mura |[HMME R X 5 G (Phoneme T.Hanazawa [Report, SP88-105 261
-88-12 |Recognition Evaluation of HMM Speaker K.Shikano |Yokosuka,(1988-12)
Adaptation Based on Vector o
Quantization)
Sagisaka |EF &M ARMEM T BEYE LA BRET Y.Sagisaka [[EICE Fall Meeting,
-87-11  [BRE$E451% 0 547 (Analysis on Japanese Kumamoto Univ. 269
Phonetic Sequence Characteristics for Speech (1987-11)
Synthesis Unit Selection)
Sagisaka i+ O FREEEN AV -BEREEFES Y.Sagisaka [IEICE
-88-03 | (Speech Synthesis of Japanese Using . Technical Report 270
Non-Uniform Phoneme Sequence Units) SP87-136, (1988-03)
Sagisaka |Speech Synthesis by Rule Using Y.Sagisaka [[CASSP'88
-88-04 |an Optimal Selection of Non- S14.8 276
Uniform Synthesis Units New York, (1988-04)
Sagisaka Lz oo b0 SHAE & BRI Y.Sagisaka flournalof Japanese |
-88-07 . ] Suciely for Artificial 0
(Language Processing and Prosody Control ;
Intelligence, vol.3
for Speech Synthesis) no.4, (1988-07)

—P.L 6-—



Publication List

Technical Publication List at the Speech Processing Department
(November, 1987 through December, 1988)

(Rold letier titles show papers writlen in English or with an English abstract)

— Authors Conference /Journal
Rel 1D ) Title(RE %) (FE) (RFER) Page
Saito.  |Understanding Noisy Sentences H.Saito IEICE Technical Report
-88-06 |by an LR Parser *M.Tomita  |SP88-28, Sendai, 2817
(LR/S—FIZ X BER Y % & U W o E1R) (1988-06)
Saito  |A Phoneme Latlice Parsing for H.Saito ATR Technical Report
-88-07 |Continuous Speech Recognition : [TR-1-0033, (1988-07) -
Saito |Parsing Noisy Sentences H.Saito COLING'88
-88-08 *M.Tomita Budapest, (1988-08) 204
Sawal BEHDERIVEGEMIC L 2BHAHKY 74 H.Sawai ASJ Fall Meeling,
-88-10 |» 7 ¥ E (A Preliminary Study on A Waibel lakata, (1988-10) 300
Spoltting Japanese CV-Syllables by Time- K.Shikano
Delay Neural Networks)
Sawai {Phoneme Recognition by Scaling H.Sawai  |IEICE Technical
-88-12 |up Modular Time-Delay Neural AWaibel  |Report, SP88-105 302
Networks M.Miyatake |Yokosuka,(1988-12)
(EVa—VER=a2a—~-FLiy b T2 0 K.Shikano
Ay —NT v 72 E 5 EHRINH)
gf;ng Voice Conversion by Analysis- H.Segot [ATR 'I'EChniiggRepoft
= Synthesis Method H.Kuwabara | 10013, (1987-12) -
Shikano |ewmm o~y F L EF(LOES K.Shikano [[EICE Fall Meeting,
-87-11 (Vector Q tization Applied to S h Symposium 310
ector \Juanigiza XOT] pplie 0 opeec. Kumamoto Univ.
Recognition) (1987-11)
Shikano (wwmm s SEER K .Shikano (NaturalLanguage
-88-01 (S: h Recognition and Language Symposium of 312
peech fecog and Languag Information Processing
Knowledges) Society,Tokyo,(1988-01)
Shikano {942 Y a=A FEFAL L EFRHER K.Shikano [IEICE Fall Meeting,
-88-09a |(Connectionist Models Applied to Speech Panel, Tokyo, (1988-09) 327
Recognition)

Shikano [ma—-F W& v F7 -7 OFEHTRUE~ K.Shikano [IEICE Special Seminar
-88-09b @A M.Nakamura jon Neural Networks, 329
(Neural Networks Applied to Speech S.Tamura Osaka, (1988-09)

Processing) A Waibel

P Haffner
H.Sawai, ete.

Shikano |EFBEMEOH = 2 — /15 ¥ 1 L (ANew K.Shikano AVIRG-SMG Summer
-88-09¢ |Paradigm in Speech Recognition Research) Seminar, (1988-09) 336
Shikano K.Shikano |Joint Meetingofl
-88-10a 33 ' Electric & Information | 343

(HMM, Neural Network, and Feature-Based Related Societies,

Approaches) Symposium, Niigala

Univ. (1988-10)
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Rel 1D Tille(#i%) ’\(ghg')s C°"r°{§§;§ 7@;"" "l page
Shikano [=a—F 3 v F 7~ 27 OFHEHRILE~ K.Shikano Journalof Acoustic
-88-10b |»ieA M.Nakamura [Society of Japan, 347
(Neural Network Applicalion Lo Speech S.Tamura Vol.44-10, (1988-10)
Processing) A Waibel
Shikano {Speech Recognition Research at K.Shikano [2nd Symposium on
-88-11a |ATR T.Kawabata |Advanced Man- 361
A Waibel Machine Interface
K.Hatazaki jthrough Spoken
H.Sawai Language, Makaha,
S.Nakamura [llawaii, (1988-11)
T.Hanazawa
K.Kita
A Kurematsu
Shikano [FHEHROLMLER K.Shikano |[Journal of IEICE,
-88-11b |(RecentT'rends on Speech Recognition) 1 T.Kawabata [Speciallssues for 370
K.Hatazaki |Pattern Recognition/
Understanding,
(1988-11)
Shikano |[=2—=5 iy F7 -2 OTEIFHRMIEA K.Shikano |ATR Technical Report
-88-12 oM *S.Katagiri [TR-1-0063 —
M.Nakamura {(1988-12)
S.Tamura
A Waibel
H.Sawai
P.Haffner, etc.
Speech [Research Activities of Speech Speech ATR Technical Report
-87-12 |Processing Department (April Processing  [TR-1-0010 —_—
: 1986 through October 1987) Department [(1987-12)
Speech |Speech Research at ATR Speech ATR Technical Report
-88-12 |Interpreting Telephony Research Processing  |I'R-1-0061 —
- |Laboratories Department [(1988-12)
Takeda IMBMHEBELHOTHF— s ~~ 2FHE K.Takeda [ATRTechnical Reporl
-87-12 |y AT A TR-1-0009 —
(Speech Database Retrieval System -EAL-) (1987-12)
Takeda [EF7— ¥ <~ 2FWLY A7 A0S K.Takeda [IEICE
-88-01la l(Construction of a Speech Database H.Kuwabara [T'echnical Report 382
Management System) *S.Morikawa [SPP87-116
(1988-01)
Takeda [BEFEF— sy x—-2FHOLHOREEIZ LS K Takeda |ATR Technical Report
-88-01b [FRET ~Y v ¥ Y Sapisaka |LR-1-0019 —
(Phoneme Labeling by Visual Examination oaglsaxa (1988-01)
for Speech Database Conslruction) H.Kuwabara
Takeda [WRFLHBEXRFCSHITHERROS K.Takeda |ASJ Spring Meecling,
-88-03 #7 (Vowel Duralion in Isolated and Y.Sagisaka {ramagawa Univ,, 388
Conlinuous Utterances) H.Kuwabara [(1988-03)
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Takeda [FRABAREFSFF— ¥ ~— ATRAKHE K.Takeda |ATR Technical Report Waibel [Speech Recognition Using Time- A Waibel |Snowbird Conference
-88-05 |{(User's Manual for Japanese Speech Y.Sagisaka [I'R-1-0026, (1988-05) — -88-04a |Delay Neural Networks Salt Lake City 440
Database) *S.Katagiri (1988-04) :
M.Abe. . " i
H.Kuwabara Waibel |Phoneme Recognition: A.Waibel  |ICASSP'88
-88-04b N I Network Hiddd K.Shikano S3.3
Takeda [AHTFERTICIECATHESERS BIRE K.Takeda |ASJ Fall Meeting, euralNelworks vs. hiddden T.Hanazawa |New York
-88-10a |mira Y.Sagisaka |liakata, (1988-10) 390 Markov Models *G. Hinton |(1988-04) 441
(An Improvement of the Optimal Units K.Abe *K.Lang
Selection Method for Speech Synthesis) H.Kuwabara Falbel N oostioal Seciere or
albe iti i M - i coustical Society o
Takeda {On Sentence Level Factors K.Takeda |ATR Pechnical Report, -88-05 .SpeeCh Re(ngnlhon Using Time A-Waibel America,Spring Meet- 445
-88-10b |Governing Segmental Durationin | Y.Sagisaka [TR-1-0051,(1988-10) 392 Delay Neural Networks ing, Seattle, (1988-05)
Japanese H.Kuwabara -
Waibel [Modularity and Scaling in Large A. Waibel ATR Technical Report
Takeda |gempAEEE T~ <~ 2 OHE% K.Takeda |Journalof Acoustic -88-08 |Phonemic Neural Networks H.Sawai 'TR-1-0033, (1988-08) —
-88-10c¢ . Y.Sagisaka Society ol Japan, 413 : K.Shikano
(A Japanese Speech Database for Various *S Katagiri [(1985-10)
Kinds of Research Purposes) H.Kuwabara Waibel |Phoneme Recognition by Modular| A.Waibel |ASJ Fall Meeting,
-88-10 |Construction of Time-Delay H.Sawal Hakata, (1988-10) 446
Takeda [On Sentential Effects in Segmental| K., Takeda |ASA-ASJJoint Neural Networks K.Shikano
-88-11 [Duration Control of Japanese Y.Sagisaka [Meeting, Honolulu 392 - — -
H.Kuwabara {(1988-11)(Handout) Waibel [Modularity in Neural Networks A Waibel {IEEE Conf.on Neural
-88-11a |for Speech Recognition Information Processing | 447
Tamura [Noise Reduction Using Neural S.Tamura [[EICE Systems , Denver,
-88-01 |Networks (NeuralNetwork % & - 72 A Waibel Technical Repori 421 U.S.A., (1988-11)
ARSI X 2 HTE) } SP87-112, (1988-01) . » -
Waibel [Incremental Learning of Large A Waibel  |USA-Japan Joint
Tamura Noise Reduction through Wave- S.Tamura {ASJ Spring Meeting, -88-11b {Phonetic Neural Networks from Acoustical Sociely 448
-88-03 [form Inputand Output Using A Waibel |[amagawa Univ., 426 Smaller Subsets Meeting,Honoluly,
Neural Networks (Neural Network ¥ : € (1988-03) U.S.A., (1988-11)

- 72 AN X B HEIE)

Yamazaki @+ DEREAEAVIHAMER A7 4 *T Yamazaki [ATR Technical Report,

Tamura |Noise Reduction Using S.Tamura [ICASSP'88 498 -88-09 lizsurBmEHNEOIR K.Takeda [I'R-1-0040, (1988-09) —
-88-04 N . 512.7 (Improvement for Prosodic Parameter H.Kuwabara
Connectionist Models A.Waibel New York, (1988-04) Control in Speech Synthesis-by-Rule System)
Tamura |[EBABRDIIE2BENE=a2—-F L3y S.Tamura |ASJ Fall Meeting,
-88-10 ' |} 7 — # & R#T (An Analysis of a Noise Hakata, (1988-10) 432

Reduction Neural Network Which Takes
Wavelorms as Input and Output}

Waibel |Phoneme Recognition Using Time- A.Wajbel |ATR Technical Report

-87-11 Delay Neural Networks rl,gg?ﬁ%?;’f (2%817(-);)?)6 —
K _.Shikano
*K.Lang
Waibel Phoneme Recognition Using Time-| A.Waibel [IEICE 434
-87-12 Delay Neural Networks (8f[HiZ 1% éﬁg};};ﬁ} Report
(R EIREABCIDNN)IC & & % BRERHE) (1987-12)
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Ref.ID Title(R &) Authors(EH) . Page
(FeEE) &
Cheveigné | Narrowed Autocoincidence of A. Cheveigné |} ASJFall meeting, 1
-89-10a | Nerve Spike Patterns and Pure Tone H. Kuwabara | 1-2-4,Toyama,
Pitch (1989-10)
Cheveigné | The MapSignal Remote Speech A. Cheveigné | ASJFall meeting, 3
-89-10b Editor 3-4-15, Toyama,
(1989-10)
Cheveigné | Pitch, and the Narrowed A. Cheveigné | 1stinternational 5
-89-10¢ ~ | Autocoincidence Histogram Conference on Music
Perception and
Cognition (ICMPC),
Kyoto,(1989-10)
Dang Deterministic Boltzmann Machines )-C. Dang AS] Fall meeting, 9
-89-10 for Phoneme Recognition H. Sawai 1-1-23, Toyama,
(1989-10)
Endo Za—7 v b 2_—_7 [ Do X 1 T.Endo ATR Technical Report -
-89-08 | EF /& HWSREERM (Waseda Univ.) | TR-1-0107, (1989-08)
(Phoneme Recognition Experiment by S.Tamura
Neural Prediction Models) M.Nakamura
Haffner | Fast Back-Propagation Learning P. Haffner ASJ Spring meeting, 1
-89-03a Methods for Large Phonemic Neural H. Sawai 1-6-14, Waseda,
Networks A. Waibel {1989.03)
K. Shikano
Haffner | Fast Back-Propagation Learning P. Haffner IEICE Spring meeting, 13
-89-03b Methods for Ne.u.ral Networks in H. Sawai SA-1-1, Kinki Univ.,
Speech Recognition A. Waibel (1989-03)
K. Shikano
Haffner | Fast Back-Propagation Learning P. Haffner European Conference 15
-89-09 Methods for Large Phonemic Neural H.Sawai on Speech Communica-
Networks A. Waibel tion and Technology,
K. Shikano pp553-556, Paris,
(1989-09)
Hanazawa |HMMBERETE 7V IENERMIC & 2574 | T.Hanazawa |AS)Spring meeting, 19
-89-03 ({Evaluation of HMM Phone Units through K. Kita 3-6-6, Waseda,
Japanese Phrase Recognition) T. Kawabata (1989-03)
K. Shikano
Hanazawa | /N7 bV BF{LEEEMG Ty T U X T.Hanazawa |AS)Fall meeting, 21
-89-10a L DHMMIENREEIC & 3 57 S.Nakamura |2-P-(18), Toyama,
{Evaluation of VQ Based Speaker Adapta- T.Kawabata |(1989-10)
tion Algorithm through HMM Japanese K. Shikano
Phrase Recognition)
Hanazawa (Hidden Markov & 7V IZ & 3 AKEE T.Hanazawa |{Journal of ASJ, Vol. 10, 23
-89-10b | HERIE O 2 T.Kawabata |No.10, pp776-785
{Recognition of Japanese Voiced Stops K.Shikano -] (1989-10)
Using Hidden Markov Models)
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] B - Conference/Journal
Ref.ID Title(# &) Authors(¥) ey, Page
Hatazaki | AT FOT 5L U~F 1255 K.Hatazaki ] ASJSpring meeting, 33
-89-03a |MICLBZEBHEEIXF-232D Y. Komori 2-P-(2), Waseda,
T4 (1989-03)
(Evaluation of Phoneme Segmentation
Using Spectrgram Reading Knowledge)
Hatazaki | AT FOATZ7 L U ~F ¢ 24 K. Hatazaki | ATR Technical Report -
-89-03b |[FE AHWVWIEEEBEI AL TF—- 3 Y. Komori TR-1-0072, (1989-03)
LHRAIIN— AT L
{Phoneme Segmentation Expert System
Using Spectrogram Reading Knowledge)
Hatazaki | A7 +bOTF LD —F 4 2 75 K.Hatazaki | ATR Technical Report -
-89-03¢ |FICEDCERE I AT -2 3> Y.Komori  [TR-1-0073, (1989-03)
i
(Phoneme Segmentation Knowledge Based
on Spectrogram Reading)
Hatazaki | Phoneme Segmentation Using K.Hatazaki |ICASSP'89, 5.8.2, 35
-89-05 Spectrogram Reading Knowledge Y.Komori pp393-396
T. Kawabata | Glasgow, (1989-05)
K. Shikano
Hirata HMM-LRE & BIL /= STERERERC S5 1) Y.Hirata ATR Technical Report -
-89-03 | D MRESEIRFIG/ ST X — 2 THE  [(Toyohashi Tech.) | TR-1-0076, (1989-03)
F: 1 T.Kawabata
{Study on Duration Contro! for HMM-LR T.Hanazawa
Continuous Speech Recognition)
K.Abe WHERADLEEIILZAKENS K. Abe ASJ Spring meeting, 39
. -89-03 BlZIDoWT Y. Sagisaka 1-7-16, Waseda,
{Quality Evaluation for Synthesized Speech H. Kuwabara (1989-03)
Using Wave Overlap Adding)
K.Abe |EBEANRFEROERABEORE K. Abe AS] Fall meeting, 41
-89-10 (A Study on Speech Synthesis Units Y. Sagisaka 3-P-5, Toyama,
Concatenation) K. Takeda {1989-10)
Kawabata | BRE/N—T7 L x 7« ORE T.Kawabata | ASJSpring meeting, 43
-89-03 {Task Entropy and Phone Perplexity) K. Shikano 3-6-12, Waseda,
» K. Kita {1989-03)
Kawabata |Island-Driven Continuous Speech T.Kawabata |ICASSP'89, 45
-89-05 Recognizer Using Phoneme-Based K.Shikano  159.7, pp461-464,
HMM Word Spotting Glasgow, (1989-05)
Kawabata [{BREMIZ 2 —J 2y MC LD BE T.Kawabata | AsJFall meeting, 49
-89-10 RN 1-1-26, Toyama,
(Constructive Neural Network for Speech (1989-10)
Recognition)
Kita HMM-LR B EEAR S X 7 LIDH K. Kita AS] Spring meeting, 51
-89-03 17 2 EHERBHIRD /- o O —185T T.Kawabata |3-6-4, Waseda,
(Computing Amount Reduction in HMM-LR T. Morimoto (1989-03)
Continuous Speech Recognition System)
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Conference/Journal

L33 jul ) 2
Ref.ID Title(RE %) Authors(F&E) (3E55E) Page
Kita HMM Continuous Speech K. Kita ICASSP'89, 53
-89-05 Recognition Using Predictive LR T.Kawabata | $13.3, pp703-706, '
Parsing H. Saito Glasgow, (1989-05)
Kita HMMB 88325 & IERLRIB AR E K. Kita ATR Technical Report -
-89-06 | FRUL Zo R B RERRGE T.Kawabata | TR-1-0082, (1989-06)
(HMM Continuous Speech Recognition H. Saito
Using Generalized LR Parsing)
Kita Parsing Continuous Speech by K. Kita International Work- 57
-89-08 HMM-LR Method T.Kawabata |shop on Parsing Tech-
H. Saito nologies, pp126-131
: Pittsburgh, (1989-08)
Kita SL-TRANSIZ B |7 2 WEIEFik K. Kita Information Processing | 63
-89-10 (Speech Recognition Method in SL-TRANS) T. Sakano Society of japan, Fall
J. Hosaka meeting, Kyusyu
T.Kawabata |Institute of Technology,
(1989-10}
Komori AN OGS LY—=F 1 7“95[] Y. Komori ASJ Spring meeting, 65
-89-03 |HBICED(E EEEEE&I F A=t K. Hatazaki  |3-6-11, Waseda,
AT L 0)#%9” T.Tanaka (1989-03)
(Phoneme Recognition Expert System Using T. Kawabata
Spectrogram Reading Knowledge)
Komori AN AT L) —F A4 Y. Komori IEICE Technical Report, 67
89-06 (E&—a-—-F.%xy  NT—T % K.Hatazaki  [SP89-33, lwate Univ,
WBHEBRIX AN T 4 T. Tanaka (1989-06)
{Phoneme Recognition Expert Spectrogram T. Kawabata
Reading Knowledge and Neural Networks) K. Shikano
Komori | Phoneme Recognition Expert Y. Komori European Conference 75
-89-09 System Using Spectrogram Reading K.Hatazaki | on Speech
Knowledge and Neural Networks T. Tanaka Communication and
: T.Kawabata | Technology, pp549-552,
K.Shikano Paris, (1989-09)
Komori 2R v QTS L U~Fa T ﬂ] Y. Komori AS! Fall meeting, 79
-89-10 | ERICED ( B 5%?3%&1 YA K.Hatazaki |3-1-14, Toyama,
2T LICHETIEBERN -2 —-F T. Tanaka {1989-10)
v b7 — T OREEDET T. Kawabata
(Combining Phoneme Identification Neural K. Shikano
Networks into an Expert System Using
Spectrogram Reading Knowledge)
Kurematsu [ ATR Japanese Speech Databaseasa | A.Kurematsu [ESCA-Workshop on 81
-89-09 Tool of Speech Recognition and K. Takeda Speech I/O Assessment,
Synthesis H. Kuwabara | 2.3.1, Netherlands,
K. Shikano (1989-09)
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. 5 Conference/Journal
Ref.ID Title(RE %) Authors(FE) Page
(RES) g
Kuwabara | Construction of a Large-Scale . H. Kuwabara [ICASSP'89 85
-89-05 Japanese Speech Database and its K. Takeda S10b.12, pp560-563,
Management System Y. Sagisaka Glasgow, (1989-05)
S. Morikawa(tis)
T. Watanabe{nec)
Kuwabara | BAEE{EE O 358 H. Kuwabara | ATR Technical Report -
-89-07a (Characteristics of a Japanese Phoneme N. Yoshida TR-1-0087, {1989-07)
“Sokuon”) (Kyoto Univ.}
Kuwabara | H *ﬂ?gl: B2 T7 7 bO#gEE H.Kuwabara | ATR Technical Report -
-89-07b | BRI KA Y. wai TR-1-0088, {1989-07)
(Accentuation of Japanese Language and {Kyoto Univ.}
Problems of Phonological Phrase)
Kuwabara |HIZERATRERF — 4N — XD {ERK H.Kuwabara |} ATR Technical Report -
-89-07¢ (Construction of ATR Japanese Speech M. Abe TR-1-0086, (1989-07)
Database as a Research Tool) Y. Sagisaka
. K. Takeda
MaAbe |ABANRT PIBHOFBICLSE M. Abe ASISpring meeting, 89
-89-03 BERFEOSE(L S.Nakamura [ 1-7-23, Waseda,
(improvement of Voice Conversion by K. Shikano (1989-03)
Usage of Input Speech Spectrum) H. Kuwabara
M.Abe EREROREREER T —4~N—-2 M. Abe ATR Technical Report -
-89-04a {Pitch Frequency Database on Continuous H. Kuwabara |TR-1-0078, (1989-04)
Speech)
M.Abe Eﬁ%%?‘ —AN—-Z(LHITDEE. M. Abe ATR Technical Report -
-89-04b | BEMRIBHIR Y.Sagisaka | TR-1-0079, (1989-04)
{Integrating Linguistic and Prosodic H. Kuwabara
information in a Continuous Speech
Database)
M.Abe A New Speech Modification Method M. Abe ICASSP'89, 91
-89-05 by Signal Reconstruction S. Tamura $11.9, pp592-595
H. Kuwabara ] Glasgow, (1989-05)
M.Abe FFTZ Y RIS DOIEEBERIC M. Abe Journal of IEICE(D-11), | 95
89-08 |k DEEFTHRFE S.Tamura | Vol.J72-D-Il, No.8,
{A Speech Modification Method by Sinal H. Kuwabara |pp1180-1186,
Reconstruction Using Short-time Fourier (1989-08)
Transform)
M.Abe |BIEIREEHREFEOEREEFOLL M. Abe AS} Fall meeting, 102
-89-10  |BlgE#HF—a~X—2 Y.Sagisaka | 2-3-22, Toyama,
(The Integration of Linguistic, Prosodic H. Kuwabara |(1989-10)
Information and Fundamental Frequency in
a Continuous Speech Database)
M.Nakamura | English Word Category Prediction M. Nakamura | ICASSP'89, 104
-89-05 Based on Neural Networks K. Shikano $13.10, pp731-734,
. . Glasgow, {1989-05)
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- Conference/Journal
RefID Title(RE%) Authors(ZEH) (e ) Page
M.Nekamura| Z 2 —Z )V 3 v NRARBRAT -7 X M. Nakamura | ATR Technical Report -
8909 |FURATFLEZYyRNT~ILFA4E S.Tamura | TR-1-0113, (1989-09)
SUEZ2BEEICDOWT M. Miyatake
(Neural Net Workbench System) H. Sawai
M.Nakamura| = 2 — 7/ v FEARBAT -7~ M. Nakamura |AS] Fall meeting, 108
-89-10 FORFLRy FT-T9LFA42E S. Tamura 2-P-(26), Toyama,
LU Tz a#Ec O T M. Miyatake [ (1989-10)
(Neural Net Workbench System) H. Sawai
Maruyama HMM BRELESEE & AV MRS K.Maruyama | IEICE Technical Report, | 110
-89-01 =10} ur_a& T.Hanazawa | Osaka Univ.,
(English Word Recognition Using HMM T.Kawabata |SP88-119,
Phone Concatenated Training) - K. Shikano (1989-01)
Maruyama | HMIMEBEEFEEE # AV - REBEE K.Maruyama | AS)Spring meeting, 117
-89-03 | DB T.Hanazawa |1-6-22, Waseda,
(English Word Recognition Using HMM T.Kawabata |(1989-03)
Phone Concatenated Training) K. Shikano
Maruyama | SfaEHMM % FL 7= SR B EEERE K.Maruyama | ATR Technical Report -
-89-09 (English Word Recognition Using Multlple T.Hanazawa | TR--0108, (1989-09)
Codebooks} T.Kawabata
K. Shikano
co Maruyama | HMMEZEREEE ?"E & NETgram# ALY | K. Maruyama | AS] Fall meeting, 119
op] -89-10 o RBEEEEORM M. Nakamura | 2-P-(8), Toyama,
(English Word Recognition Using HMM T. Kawabata (1989-10)
Phone Concatenated Training and K. Shikano
NETgram)
Minami | TONNZEREX K v 7 1 > J &£ HERLR Y. Minami ATR Technical Report -
-89-07  [/N—¥ FHCE MEREFRRM M. Miyatake | TR-1-0085, (1989-07)
(Continuous Speech Recogniton Using H. Sawai
TDNN Phoneme Spotting and Generalized K. Shikano
LR Parser)
Minami | TONNERRA K v 7 1 > 7 EHIRLR Y.Minami | AS) Fall meeting, 121
-89-10 IS—HE BV ESEEFRM M. Miyatake |3-1-11, Toyama,
(Continuous Speech Recognition Using H. Sawai (1989-10)
TDNN Phoneme Spotting and Generalilzed K. Shikano
LR Parser)
Miyatake |BFENBEhZ2—S )W F vy bT—0 % M. Miyatake | IEICE Spring meeting, 123
-89-03a |FAAWLEBEARy T 1 > Tk H. Sawai SA-1-4, Kinki Univ.,
(Phoneme Spotting Methods Using Time- K. Shikano (1989-03)
Delay Neural Networks)
Miyatake BHEEHALE ﬂifiﬁgﬂ ?‘?*R@%’f‘ﬂ M. Miyatake | ASSSpring meeting, 125
-89-03b (TDNN)L_ FAEBARy T 15 H. Sawai 2-P-(24), Waseda,
(Spotting Phonemes Using integrated Time- K. Shikano (1989-03)
Delay Neural Networks (TDNN))

-PL.5-

. Publication List

Technical Publication List at the Speech Processing Department
{January, 1989 through October, 1989)
(Bold letter titles show papers written in English or with English abstract.)

. i - Conference/Journal
ReflID Title(H %) Authors(¥3%) Page|
(56 %%) &
Miyatake REBFRDARy T A TN M. Miyatake [IEICE Technical Report, | 127
-89-06 @TDNN%ﬁﬁLﬁ H. Sawai SP89-32,
: {How to Apply TDNN to Phoneme Spotting K. Shikano lwate Univ., {1989-06)
in Continuous Speech)
Miyatake E#Fﬁl@ﬂ?‘”ﬁ@ﬁﬁ%ﬁ(TDNN)k £25 M. Miyatake | ATR Technical Report -
89-08a |BAAR Y FA LT DL 0);)5%33-7— H. Sawai TR-1-0103, (1989-08)
Hik K. Shikano
(Effective Training Methods for Spotting
Japanese Phonemes Using Time-Delay
Neural Networks)
Miyatake |BRMIZTHT - I7NFOUEO B M. Miyatake | ATR Technical Report -
-89-08b Y. Sagisaka TR-1-0106.,(1989-08)
(An Automatic Hardcopy Tool Based on . .
Speech Workbench)
Miyatake | SEENERERD 12 H DEFEEH M. Miyatake | ATR Technical Report -
-89-08¢ | B 4:2 Za—=ZNRy bT~T 0) £ TR-1-0112.,(1989-08)
RERERA OB
{Prosody Control for Conversational Speech
Synthesis, and Neural Networks for
Continuous Speech Recognition)
Miyatake ﬁTFE]JEﬂ?EH:@EﬁfH (TDNNY{C K B F M. Miyatake | AS) Fall meeting, 133
-89-10 ARy T 1 FOUR H. Sawai 1-1-25, Toyama,
(Improvement on Spotting Phonemes Using K. Shikano (1989-10)
Time-Delay Neural Networks (TDNN})
Poser On Phrasal Downtrends in FO in W. Poser Kinki Society for 135
-89-01a |Japanese Phonetics Meeting,
(1989-01)
Poser Modified MiTalk W. Poser ATR Technical Report -
-89-01b M. Abe TR-1-0066.,{1989-01)
Poser Implementation of an FO0 Model for W. Poser AS) Spring meeting, 150
-89-03a  |Japanese Incorporating Downstep Y. Sagisaka 1-7-5, Waseda,
(1989-03)
Poser Tools for Fundamental Frequency W. Poser ATR Technical Report -
-89-03b Modelling TR-1-0069, (1989-03)
Poser Modelling Phrasal Level FO W. Poser IEICE Technical 152
-89-03¢ Phenomena in Japanese Y. Sagisaka Report,SP88- 160,
Tokyo, (1989-03)
S.Nakamura | 7 7 4 NYT MWEFEIC L D X~ | s.Nakamura | Journal of ASS, Vol.45, | 158
-83-02 |7 hO Y5 LDIERIL K.Shikano  [No.2,pp107-114,
{Spectrogram Normalization Using Fuzzy {1989-02)
Vector Quantization)
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-89-10a

{bo> EEEFRIC & D FTE

(A Study for Supplementation of Speaker
Articulatory Variation on HMM Speaker
Adaptation)

H. Hattori
K. Shikano

2-P-(1S), Toyama,
(1989-10)

. Conference/Journal
Ref.ID Title(R%) Authors(EH) Page!
(B3R5 &
S.Nakamura | X7 b JLEFLEBESET T ) S.Nakamura | AS)Spring meeting, 166
-89-03 XL OHMMEREER:EIC & 2 FHT T.Hanazawa | 1-6-23, Waseda,
(Phoneme Recognition Evaluation of HMM K. Shikano (1989-03)
Speaker Adaptation Using Vector
Quantization)
S.Nakamura | Speaker Adaptation Applied to S.Nakamura |ICASSP’89, 168
-89-05 HMM and Neural Networks K. Shikano $3.3, pp89-92,
Glasgow, (1989-05)
S.Nakamura E%Fﬁﬁi@ﬂ?‘ﬂ‘é@ﬂgﬁg(TDNl}l)C: i3 S.Nakamura | IEICE Technical Report, | 172
-B9-06 | ATI/NT A — 2 OFHN & EREEINL K.Shikano | 5P89-18,
(Comparison of Input Parameters for Time- Iwate Univ., (1989-06)
Delay Neural Network(TDNN} and
Implementation of VQ-Based Speaker
Adaptation)
S.Nakamura | /YL — bANT FILEBFAEIZET L S.Nakamura | ATR Technical Report -
-89-08a | EEEEDAL K.Shikano | TR-1-0095, (1989-08)
(Speaker Adaptation through Separate
Vector Quantization)
S.Nakamura | 7 7 ‘7'{ N7 MILEHEICE DS S.Nakamura [ATR Technical Report -
-89-08b | EVELE K.Shikano | TR-1-0096, (1989-08)
(Speaker Adaptation through Fuzzy Vector
Quantization)
S.Nakamura | N7 b JLBFLEEBEICOHMMESE | S.Nakamura | ATR Technical Report -
-89-08c | SREEA O)EIS T.Hanazawa | TR--0097, (1989-08)
(VQ-Based Speaker Adaptation Applied to K. Shikano
HMM Phoneme Recognition)
S.Nakamura | N7 bV BFEEEEGECO BEED S.Nakamura | ATR Technical Report -
-89-08d | MIREPRIRIC & D HERIRHA DEH K.Shikano | TR-1-0098, (1989-08)
(VQ-Based Speaker Adaptation Applied to
Time-Delay Neural Network Phoneme
Recognition)
S.Nakamura | EEEEESRIHMM # B - SR D S.Nakamura | ATR Technical Report -
-89-08e | EEAMEIE H. Hattori TR-1-0099, (1989-08)
(Speaker Adaptation of Articulatory K. Shikano
Variation by Supplemented HMM)
[s.Nakamura [ X7 LB EEEEBIELOHRE S.Nakamura | ATR Technical Report -
-89-08f (A Study of VQ-based Speaker Adaptation) TR-1-0100, (1989-08)
S.Nakamura | SEEEIEIC B 1 3 BAEHEO Lk S. Nakamura | ATR Technical Report -
-89-08g (A Comparative Study of Spectral Mapping K. Shikano TR-I-0101, (1989-08)
Methods on Speaker Adaptation)
S.Nakamura | EHEEEHMMED # FAu /- 35880 S.Nakamura | ASJ Fall meeting, 180
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Continuous Speech Recognition Using
Time-Delay Neural Networks)

{1989-08)

. Conference/Journal
Ref.ID Title(H %) Authors(ZFE#H) Page
RF) &
s.Nakamura | SXAT D F EREWICILIZ BT B S.Nakamura | ASJ Fall meeting, 182
-89-10b B HEO e K. Shikano 2-P-(14), Toyama,
(A Comparative Study of Spectral Mapping (1989-10)
Methods on Supervised Speaker
Adaptation)
sagisaka |[1FHREREZ* AV BFEMNt v b Y.Sagisaka | ASJ Spring meeting, 184
-89-03 | DMK 1-7-20, Waseda,
(On the Design of a Speech Synthesis Unit (1989-03)
Set Using Entropy Measure)
Sagisaka | The Integration of Rules and Data in Y. Sagisaka Speech Tech'89 186
-89-05 a Speech Synthesis System New York, (1989-05)
Sagisaka |#EEEABEEICE D { FO/YZ O] Y.Sagisaka | ASJFall meeting, 189
« -89-10 1 3-p-13, Toyama, -
(On the Contro! of Global FO Pattern Using (1989-10)
Simple Syntactic Information)
Sawai Spotting Phonemes by Hierarchical H. Sawai AS)J Spring meeting, 191
-89-03 Construction of Time-Delay Neural M. Miyatake |2-P-(25), Waseda,
Networks K. Shikano (1989-03)
Sawai Sﬁotting Japanese CV-Syllables and H. Sawai ICASSP'89 193
-89-05 Phonemes Using Time-Delay Nerual A, Waibel 5.1.7, pp25-28,
Networks M. Miyatake | Glasgow, (1989-05)
K. Shikano
Sawai Parallelism, Hierarchy, Scaling in H. Sawai IEEE International Joint { 197
-89-06 | Time-Delay Neural Networks for A. Waibel Conference on Neural
Spotting Japanese Phonemes/CV- P. Haffner Networks , (IEEE/INNS)
Syllables M. Miyatake | Washington, D.C,,
K. Shikano (1989-06)
Sawai H#F‘iﬂ%hﬂﬁ@ﬁﬁﬂ% FRVCERE H. Sawai ATR Technical Report -
-89-07a |EiA yHRwF > M. Miyatake | TR-1-0089, {1989-07)
{Spotting Phonemes and Syllables using A. Waibel
Time-Delay Neural Networks} K. Shikano
Sawai Parallelism, Hierarchy, Scaling in H. Sawai ATR Technical Report -
-89-07b | Time-Delay Neural Networks for A. Waibel TR-1-0090, (1989-07)
Spotting Phonemes and CV- P. Haffner
Syllables M. Miyatake
K. Shikano
Sawai ERE RO ﬂ—rﬁaﬁ)gﬂ?*ﬁx H. Sawai Journal of IEICE,(DI1), | 205
-89-08 @Eﬁm% BwWi-BaegA Ry T v M. Miyatake | invited paper,
> A. Waibel Vol.J72-D-1I, No.8,
(Spotting Phonemes and Syllables for K. Shikano pp1151-1158,
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(FBR)
Seiyama (BT 7 A N7 AL S EEERSH N.Seiyama | ASJFall meeting, 213
-89-10  |T% BAURET 5 2 & IZ & 3 &K (NHK) 2-3-14, Toyama,
EEh A T.Umeda (1989-10)
(A Pitch Extraction Method Using Phase
Equalization of Impulse Train by Complex
Cepstrum)
Shikano | Research Activities of the Speech K.Shikano | ATR Technical Report -~
-89-01 Processing Department {October TR-1-0065, {1989-01)
1987 through December 1988)
Shikano | = a—JJM %y b7 -0 OEEER K. Shikano Seminar of Information | 215
-89-05 | WIEADICH Processing Society in
(Neural Networks Applied to Speech Kansai, pp67-79,
Processing} {1989-05)
Shikano |HEERHT X X/N\— bR T 4 K.Shikano | IEICE Fall meeting, 228
-89-09 (Phoneme Recognition Expert System) K. Hatazaki PD-1-4, Kanagawa
Y. Komori Univ., (1989-09)
Takagi |FEETHRICL D . BUERHSEO /- T.Takagi (NHK) | ASJ Fall meeting, 230
-89-10 | &) D 4IERSER ) AT H. Kuwabara {3-3-4, Toyama,
(Analysis of Acoustic Features for Control of (NHK) (1989-10)
Emotional Expressions of Speech by Voice- T.Umeda
Quality Conversion)
Takeda |An Approach for Normalizing K. Takeda ATR Technical Report -
-89-05 Coarticulatory Variations through TR-1-0081, {1989-05)
Expansion of AcousticProperties
into PhoneticFeatures
Takeda |Adaptive Manipulation of Non- K.Takeda - |European Conference 232
-89-09  {Uniform Synthesis Units Using K. Abe on Speech Communica-
Multi-level Unit Transcription Y. Sagisaka | tion and Technology,
H. Kuwabara |pp195-198, Paris,
(1989-09)
Takeda | BREAIOERIC I T D FERAVNHE K.Takeda | AS)Fall meeting, 236
-89-10 CEEERMNEBMRONED KRS Y.Sagisaka |3-P-16, Toyama,
(Unit Selection Measurement Combining H. Kuwabara |(1989-10)
Phonetic and Prosodic Criteria for Synthesis-
by-Rule)
Tamura | An Analysis of a Noise Reduction S.Tamura IEICE Technical Report, | 238
-89-01 Neural Network which Takes SP88-124,
Waveforms as input and Output (1989-01)
Tamura | An Analysis of a Noise Reduction S. Tamura ICASSP'89, 246
-89-05 Neural Network A.1a.6, pp2001-2004,
Glasgow, (1989-05)
Tamura {On Interpretations of a Feed- S. Tamura IEEE International Joint | 250
-89-06 Forward Neural Network Conference on Neural

Networks ,(IEEE/INNS),
11-584, Washington,
D.C., (1989-06)
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. Conference/Journal
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Tamura Za-=-TNxy hERVEEEENE S. Tamura The Journal of the 258
-89-09 {Neural Networks Applied to Speech H. Sawai Institute of Television
Processing) M. Nakamura | Engineers of Japan,
K. Shikano Vol.43, No.9,
pp935-943, (1989-09)
Tanaka X Window System, Version 11 T.Tanaka ATR Technical Report -
-89-08a | KRy h.FA F—XlibiE— TR-1-0091, (1989-08)
(X Window System, Version I, Pocket
Guide - Xlib -}
Tanaka |X Window System, Version II T. Tanaka ATR Technical Report -
-89-08b [F4 v hHA F—Tool Kitii— TR-1-0092, {1989-08)
(X Window System, Version lI, Pocket
Guide - Tool Kit -)
Waibel |Phoneme Recognition Using Time- A. Waibel IEEE Tr.AS5P, Vol .37, 271
-89-03 Delay Neural Networks T.Hanazawa |No.3, pp328-339,
G.Hinton {1989-03)
{Tronto Univ.)
K.Shikano
K.Lang {cmuy
waibel | ConsonantRecognition by Modular A. Waibel 1CASSP’89, 267
-89-05 Construction of Large Phonemic H. Sawai 5.3.9, pp112-115,
Time-Delay Neural Networks K. Shikano Glasgow, (1989-05)
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RefID

Title(7E%)

Authors(E¥#)

Journal( B 1%EE)

Page
rbex |BEREBICIGU - BEAME |R8 Bk BIEBAESEHMREE |
89-11 B OIER A EO%ET HE - SP89-66, pp.17-22, 1989.

IR FH

[On the Concatenation of Speech {K. Abe [IECIE Technical Report, SP89-66,

Synthesis Units according to Unit K. Takeda pp.17-22, 1989]

Extraction Context] Y. Sagisaka]

Abex |BEERSOLEEHEICEIZEN (w5 B ATR Technical Report .
0025 |BP@RALOVT G Fh TR-1-0135
BiFE MK

[Quality Evaluation for [K. Abe

Synthesized Speech Using Wave Y. Sagisaka

Overlap Adding] H. Kuwabara]

Abe,K %gﬁlﬁiﬁl:m ¥ 7":%%352? Ry R ATR Technical Report N
9026 | B PIERTGIED %5 RE —#% TR-1-0136
iR FH

[On the Concatenation of Speech [K. Abe

Synthesis Units According to Unit K. Takeda

Extraction Context] Y. Sagisakal]
abex |RAIGEICE T 2/v7 —HliE (=i pu BASESE PHIEEEERR |,
90-3 D i&ET HE —#% RFKWIRALE, 1-4-12, pp.201-

G FH 202, 1990.
[A Study on Power Control of [K. Abe [Proc. of ASJ Spring Meeting, 1-4-
Speech Synthesis Units] K. Takeda 12, pp.201-202, 1990]
Y. Sagisaka]
Abe,m | Voice Conversion Through | M. Abe The Journal of the Acoustical 9
89-5 Vector Quantization H. Kuwabara Society of Japan, pp.71-76, 1989.
S. Nakamura
K. Shikano
Abe,M Fundamental Frequency M. Abe The Journal of the Acoustical 15
89-11 Database with Linguistic Y. Sagisaka Society of America, Supplement 1,

and PhoneticInformation H. Kuwabara Vol.86, 08, pp.S36, Fall, 1989.

Abem | Cross-Language Voice M. Abe ATR Technical Report .
89-12 Conversion TR-1-0126

Abem |EEMICHE 2 FEHLTHR BIEE B TTIFMBELSHWMREE - |4
90-2 SP89-123, pp.31-38, 1990.

[Cross-Language Voice [M. Abe] [IECIE Technical Report, SP89-123,

Conversion} pp.31-38, 1990]

Abem | EEREBRONIE E Efe ATRY + —F Jb, No.7, pp.8-11, 24
90-35 1990.

[A Study on Voice Conversion] {M. Abe] [ATR Journal, No.7, pp.8-11, 1990}
abe,m |Cross-Language Voice M. Abe BAFREE PR2FEEFHR |og
90-3b Conversion RERSHRBNE, 3-4-11, pp.289-

290, 1990.
[Proc. of ASJ Spring Meeting, 3-4-
11, pp.289-290, 1990]

RefID Title(R %) Authors(ZE#) Journal( 5#%:E) Page
Abem |Cross-language Voice M. Abe Proceedings of 1990 International |3
90-4 Conversion K. Shikano Conference on Acoustics, Speech,
- H. Kuwabara and Signal Processing, $6a.14,
pp.345-348, Albuquerque, 1990.
Abe,m | Voice Conversion for an M. Abe Proceedings of the Tutorial and 34
90-6 Interpreting Telephone K. Shikano Research Workshop on Speaker
H. Kuwabara Characterization in Speech
Technology, pp.40-45, Edinburgh,
: 1990.
Abe,M BBt Z;)( 2 N ETROBELG RS 2% BRSPS PRCFERENR |4
90-9a ETEIEEET BRI A RESHIEALE, 3-6-11, pp.287-
5@ Bk 288, 1990.
[A Segment Model Based [M. Abe [Proc. of AS! Fall meeting, 3-6-11,
Approach to Voice Conversion] S. Sagayama pp.287-288, 1990]
: . T.Umeda)
AbeM IR AEEET -4 ~N— 5511%{! %ﬁi ATR Technical Report N
209 | zHmEmmEGEREE T~ 5 |28 2} TR-1-166
_ 5H Hx
) E: 1 O FS
[Speech Database User’s Manual] M. Abe
Y. Sagisaka
T.Umeda
H. Kuwabara]
Abe, M | Statistical Study on Voice M. Abe Proceedings of 1990 International |49
90-11 Individuality Conversion S.Sagayama Conference on Spoken Language
across Different Languages Processing, 5.8, pp.157-160.
Kobe,1990.
Campb Evidence for a Syllable- Nick Campbell Proceedings of 1990 International |44
ol based Model of Speech Conference on Spoken Language
Timing Processing, 1.3, pp.9-12, Kobe,
90-11a 1990,
Campb |Duration, Pitch and Nick Campbell Proceedings of 1990 International |gq
ll Diphones in the CSTRTTS S.D. Isard Conference on Spoken Language
e System A.l.C.Monaagham | Processing, 19.16, pp.825-828,
90-11b : J.Vechoeveen Kobe, 1990.
Chevei | The MapSignal Remote Alain de Cheveigné | ATR Technical Report N
A Speech Editor TR-1-0137
gné
90-2a
Chevei | Experiments in Pitch Alain de Cheveigné | ATR Technical Report _
. Extraction TR-1-0138
gné
90-2b
Chevej |Auditory Nerve Fiber Spike | Alain de Cheveigné | ATR Technical Report N
i Generation Model TR-1-0139
gné
90-2¢

indav 1

sindey 9-




06

List of Technical Publications from Speech Processing Department
(November 1989 through December 1990)
(Bold titles indicate papers written in English)

List of Technical Publications from Speech Processing Department
(November 1989 through December 1990)
(Bold titles indicate papers written in English)

RefID Title(R %) Authors(F%) Journal( B ki) Page
Dang 27 P ARERGREIRAIFE I Y |lean-Claude Dang | EFISIRIELSHE NN RIS 54
~ >, - === SH
TR LHEEEE By B2 5P89-98, pp.1-6.1990.
90-12 RE BX
" |{Shift-invariant Deterministic {S. Tamura [IECIE Technical Report, SP89-98,
Boltzmann Machines for Phoneme | H. Sawai] pp.1-6, 1990]
Recognition]
pang |7 F T}tg—_lkmgﬁ #JVY |lean-Claude Dang |ATR Technical Report _
TLYILILLEE ﬁ E%n& | B TR-1-0130
90-1b R BX
{Shift-invariant diterministic [S. Tamura
Boltzmann Machines for Phoneme | H. Sawai)
Recognition]
Fukuza ZI3y #R £= BAEEYE PRAEERFRR |0
wa J: 51555&% Fﬁb\f“ nﬁ%zﬁ R BX RERSMIWMLE, 1-8-16, pp.31-
o 2l M 32, 1990.
90-9 [Speaker Adaptation Using [K. Fukuzawa [Proc. of ASJ Fall Meeting, 1-8-16,
Identity Mapping] H. Sawai pp.31-32, 1990]
M. Sugiyama)
Fujiwar FIbw R %Fﬁ“%ggﬁ |BBE R BHRBEPSHNMRES, g
a DEHDIN—N 12T g Bt SP90-29, pp.9-16, 1990.
2D R wmAR MEE .
90-7 R 2ME
WF -
A0 B—R8
[Development of a Rule [H. Fujiwara [IECIE Technical Report, 5P90-29,
Interpreter for Speech Synthesisby | Y. Nomura pp.9-16, 1990]
Rule using the Formant N. Kaiki
Synthesizer ] A. Kito
Y. Yamashita
R. Mizoguchi]
Gurgen Line Spectrum Pair- Fikret Gurgen Proceedings of 1990 International |7
90-11 Frequency-based Distance S. Sagayama Conference on Spoken Language
Measures for Speech S. Furui Processing, 13.1, pp.521:524,
Recognition : Kobe, 1990
Hanaza [HMM-LREFEE# S X 7 L0 [TER #iTF BEBEERS FIEMRRSE, |14
wa TEBERTAT i SP89-94, pp.63-70, 1989.
89-12 it m=
ek ST it
B BE
[HMM-LR Speech Recognition [T. Hanazawa -[IECIE Technical Report, SP89-94,
System Performance] T. Kawabata pp.63-70, 1989]
K. Kita
S. Nakamura
K. Shikano]
Hanaza Hidd 1 Markov Model (C & [7EiR - #1T ATR Technical Report i
e E BRERBOSR ng F TR-1-0147
EfH BT
90-22 | [Phoneme Recognition Using [T. Hanazawa
Hidden Markov Models] T. Kawabata
K. Shikano]

RefID Title(GHi %) Authors(ZE#) Journal( 15 %) Page
Hanaza HMM’&&gunn&k BUFSER (ER HF ATR Technical Report _
e SEEHISBRO A Nsg #E TR-1-0148
7 =B
90-2b BSF &
[HMM Phoneme Recognition [T. Hanazawa
Using Syallable Trigrams] T. Kawabata
K. Ito
K. Shikano]
Hanaza | HMMBRERIRIC BT 2 HE |ER M7 BABEPS PRIFE FFMR (g
wa EIEFREHEIRO A M ® RRESWRIALE, 3-3-9, pp.87-
90-3 P RE 88, 1990.
EE AR
[HMM Phoneme Recognition [T. Hanazawa [Proc. of ASJ Spring Meeting, 3-3-
Using Syllable Trigrams} T. Kawabata 9, pp.87-88, 1990]
K. ltoh
.| K. Shikano]
Hanaza | ATR HMM-LR Continuous T. Hanazawa Proceedings of 1990 International [g4
v Speech Recognition System | K. Kita Conference on Acoustics, Speech,
T. Kawabata and Signal Processing, $2.4, pp.53-
90-4 S. Nakamura 56, Albuguerque,1990
K. Shikano
Hanaza | HMM- LREREEGR S A5 LD |TER #iF BREEYS I, 46%, 105, 88
wa Iﬁﬁupﬁﬁ it M= pp.817-823, 1990,
i B
90-10 N =
BE AR
[HMM-LR Speech Recognition [T. Hanazawa {The Journal of the Acoustical
System Performance] K. Kita Society of Japan, Vol.46, 10,
S. Nakamura pp.817-823, 1990)
T. Kawabata
K. Shikano]
Hataza | 2737 ~DO 7 L :7‘:4 IS S — BB BEFHIRESRSRYE, -1, 95
i CUHBERVAEEER T A A5 ®miL Vol.J73-D-11, No.1, pp.1-9, 1990.
F =3I HRIN— | Nisk E-3
-1 |27 4 B A%
[Phoneme Segmentation Expert [K. Hatazaki {Trans. of IEICE, D-I1, Vol.173-D-11,
System Using Spectrogram Y. Komori No.1, pp.1-9, 1990]
Reading Knowledge] T. Kawabata
K. Shikano]
Hatori | BBEBETNHMMIC & 258 M3 =9 ETRRAETS JNNRES, |04
89-12 $1g 7 SP89-90, pp.31-38, 1989.
KEEH BER
[Speech Recognition Using [H. Hattori [IECIE Technical Report, SP89-90,
Supplemented HMiM] S. Nakamura pp.31-38, 1989]
K. Shikano]

_indav 2
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Title(R %)

Ref.ID Authors(E%) Journal( 1B1&3%) Page
Kaiki | FiE BHOEARE MV AYEEL |BA AFEEWSFAEREEEENE |50
g3 |BUBE Hiaer I E R B RED WAL, 1-4-13, pp.203-
HE —#% 204, 1990.
IR FH
[Phoneme Duration Setting in [N. Kaiki [Proc. of ASJ Spring Meeting, 1-4-
Sentence Utterances using K. Abe 13, pp.203-204, 1990]
Statistical Method] K. Takeda
Y. Sagisaka]
Kaiki YIE:?E B} 2 FERHEESISR (BA Ef EriEiaEFSRNMREE 1392
90-5 RDEE HE —#% $P90-2, pp.9-16, 1990.
iR FH
[Phoneme Duration Setting in [N. Kaiki [IECIE Technical Report, SP90-2,
Sentence Utterances ] K. Takeda pp.9-16, 1990)
Y. Sagisaka]
Kaiki BERCH 2 TERERD |BA £t BESEES PR2EERERE |1y
90-9a | RE iR A4 REBRHFRIE, 2-6-20, pp.259-
260, 1990.
[Consonant Duration Setting in [N. Kaiki [Proc. of AS! Fall Meeting, 2-6-20,
Sentence Utterances) Y. Sagisaka] pp-259-260, 1990}
Kaiki |The Control of Segmental N. Kaiki Proceedings of the ESCA 142
90-9b Duration in Speec . K. Takeda Workshop on Speech Synthesis,
Synthesis Using Linguistic Y. Sagisaka pp-165-168, Autrans, France, 1990.
Properties
Kaiki | Statistical Analysis for N. Kaiki Proceedings of 1990 international |4¢
90211 Segmental Duration Rulesin | K. Takeda Conference on Spoken Language
Japanese Speech Synthesis | Y. Sagisaka Processing, 1.5, pp.17-20, Kobe,
1990.
Kawab |BAAIZ 2 — 5 N oy b M & ATR Technical Report .
ata J—JIl&BEE M&E TR-1-0122
[Constructive Neural Network for | [T. Kawabatal
89-11a Speech Recognition]
Kawab |BHREEFMN LIEERA L [ & ATR ¥ 4+ — 7L, No.6, pp.6-9, 150
ata 2z ==IpEh it m= 1989,
= P aenal
89.11b | [Speech Recognition by E;I'.'i(ie::]labata [ATR Journal, No.6, pp.6-9, 1989]
Combination of Phoneme Models )
and Grammar]
Kawab HMM’ET’E%E?:&E(: HT3EE [Nk B “%f‘ﬁl’ﬂifﬁﬁ‘% HWM RS,
ata EHPEHEROFIA JER AT SP89-110, pp.7-12, 1989. 154
90-1 AR =8

[HMM Phone Recognition Using
Syllable Trigrams]

BEH BEER
{T. Kawabata
T. Hanazawa
K. ftoh

K. Shikano]

[IECIE Technical Report, SP89-110,
pp.7-12, 1989]

Ref.1D Title(FH %) Authors(ZEE) Journal( Bk ZE) Page
Hattori | SEEMAIGIC 35 17 5 MBUFHEEE | RS 394 BASESS TR2ER BEMR |
90-3 BENOEH{L thi 1 RESHWRNE, 2-3-1,pp.51-
EH BE 52, 1990.
[Speaker Weighted Supplemented | [H. Hattori [Proc. of ASJ Spring Meeting, 2-3-
HMM for Compensation of S. Nakamura 1, pp.51-52, 1990]
Speaker Articulatory Variations] K. Shikano]
Hattori | Supplementation of HMM H. Hattori Proceedings of 1990 International  |yy4
90-4 for Articulatory Variationin |S. Nakamura Conference on Acoustics, Speech,
Speaker Adaptation K. Shikano and Signal Processing, 53.6,
pp.153-156, Albuquerque, 1990
Rattori | 2 — FEBBEERICE DK FEE By A BASEPE TRVEEUREMR |11
90-9 F— RERHIC & 2 55EE |l RERHIFRNE, 1-8-15, pp.29-
Bk 30, 1990.
[Speaker Adaptation with Training | [H. Hattori [Proc. of ASS Fall Meeting, 1 -8-15,
Sample Weighting 8ased on S. Sagayamal pp.29-30, 1990]
Malkov Representation of
Speaker]
Hattori | Speaker Weighted Training |H.Hattori Proceedings of 1990 International |y99
90-11  {of HMM Using Multiple S. Nakamura Conference on Spoken Language
Reference Speakers K. Shikano Processing,
S. Sagayama 5.6, pp.149-152, Kobe, 1990.
Hirato |24 DEFFEXICH I D8R FFR B ATR Technical Report :
g0 | DHEIDIRES e TR-1-0149
[Prosody Controls for Various [T. Hirato
Speaking Styles) Y. Sagisaka]
Honma | HOBRIRIEY 7 A % 1) 2 JICH (XM 1% azkmyi FHIEBENRRE |104
9 ﬁb‘f‘ai%ﬁ[HMMl:cﬁ% feengly 7RI HIHIASEE, 1-3-13, pp.25-26,
03 33 1990.
Ao e Al
[Word Recognition by Phoneme [S. Honma [Proc. of ASJ Fall Meeting, 1-3-13,
HMM Based on Phoneme S.Sagayamal pp.25-26, 1990]
Environment Clustering]
Huber |ProsodicTransferin Spoken |Dieter Huber Proceedings of 1990 International |jgg
90-11 Language Interpretation Conference on Spoken Language
Processing, 12.7, pp.509-512,
Kobe, 1990.
Inagaki | SREAEIRIC &£ D HEAMERISE] |meiE mis ATR Technical Report -
90-8 |RDOHIR PR FUN TR-1-172
i\ EfE
[Analysis of Segmental Duration [H. Inagaki
Using Grammatical Information] Y. Sagisaka
N. Kaiki}
Iwai F[O/\H 2 — 2 CRRRIEELD B R ATR Technical Report )
90-3 B (CDOWT gl FH TR-1-160
[A Study on Fg Patterns and Y. lwai
Prosodic Units] Y. Sagisaka)
sindav AL
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RefID Title(F %) Authors(E#) Journal( Bi%ik) Page
Komori | A Fuzzy Training Approach | Y. Komori ATR Technical Report R
50-11 for Phoneme Classification |s. Sagayama TR-1-190
i Neural Networks A. Waibel
Kurema | ATRIC B3 EEEROME |2 ) Bf ATR Technical Report R
teu B2 ER TR-1-184
3% g
89-10 BRE =
T 2
[Overview of ATR Researchesinto | {A. Kurematsu
Telephone Interpretation] K. Shikano
T. Kawabata
H.lida
T. Morimoto)
Kurema | EE)EMEREBEI D o]AEME: iz ; BREYRZALE— b | EFFH |57
tsu S —X | pp.165-174, 1990.
90-1 {On the Feasibility of Automatic [A. Kurematsu] [Technical Forecast Series, Japan
interpreting Telephony] Business Report, pp.165-174, 1989}
Kurema | ATR Japanese Speech A. Kurematsu Speech Communication, Vol.9, 197
tsu Database as a Tool of K. Takeda pp.357-363, 1990.North-Holland.
90-3 Speech Recognition and Y. Sagisaka
Synthesis S. Katagishi
H. Kuwabara
K. Shikano
Kurema | ATRIC B 1 2 FFEEEOME |wi2 84 RXPIOHIIATBEOB (904
tsu ENEREE O & 433k | pp.1-7,
90-5 1990.
[Research on Speech Recognition [A. Kurematsu] [Proceedings of Tohoku University
at ATR] Symposium on Automatic Speech
Recognition Present and Future,
pp.1-7, 1990}
Kurema | B SO EARICH 1T 38L& (min B8R EFHMRERERE_IBNRE, (o
tsu 2A0F: 1) T EEWME. B2 | LAg0-6,
[Problems on Concept Formulation | [A. Kurematsu] pp-1-10, 1990,
90-9 in Spoken Language
Understanding]
Kurema | BEMBIERESE--REERHO I (42 TFREDEXSMRMRES,  {og
. SazZ4s5—-3 % BIEL HC90-15, pp.1-8, 1990.
su <
90-10 [Automatic Telephone [A. Kurematsu] {IECIE Technical Report, HC90-15,
Interpretation -Towards a pp-1-8, 1990]
Communication Between
Different Languages)
Kurema | A Perspective of Telephone | A Kurematsu Proceedings of Pacific Rim 229
tsu Interpretation Research international Conference on
Artificial intelligence, pp.11-16,
90-11 1990.

Ref.1D Title(Hi4%) Authors(EF) Journal( B3k Page
Kawab | KIEEARIEZEICL 2 5888 (s = BAZTEYS FRIFEEENR |60
ata Fd RRTRIARLE, 2-P-21, pp.161-
162, 1990.
90-3 [Generalization Effects of k- [T. Kawabata] [Proc. of ASJ Spring Meeting, 2-P~
Neighbor interpolation Training] 21, pp.161-162, 1990]
Kitaga HMM BRERIC BT AR (4 %:EK ATR Technical Report _
a SESEHESTIE330) FI g wE TR--0131
[On the Use of Statistical 3% E-d
90-1 Information of Phoneme BY BT
Sequences in HMM-based [E. Kitagawa
Phoneme Recognition] K. ltoh
T. Kawabata
K. Shikano]
Komori | SERIBIEL ¥ A/X— LU X G ML T RMAETEE HNNRES, |l
89-12 FLIZE T D ETONND Mg S—8 SP89-84, pp.63-70. 1989.
A g% s
EfH BE%
[Combining Time Delay Neural [Y. Komori [IECIE Technical Report, SP89-84,
Networks (TDNN) and K. Hatazaki pp.63-70, 1989]
Spectrogram Reading Knowledge | T.Kawabata
into a Phoneme Recognition K. Shikano]
Expert System]
Komori | AN OT 5 LY —F 1> |4 miL BIMBBERSRTE, 01, |70
901 THEEEZ -5 1b=:{_ v b E—ER Vol.J73-D-11, No.1, pp.10-18, 1990.
T—7 BV EEERI |l
AIN= b AT L B AR
[Phoneme Recognition Expert Y. Komori [Trans. of IEICE, Vol.J73-D-11, No.1,
System Using Spectrogram K. Hatazaki pp.10-18, 1990]
Reading Knowledge and Neural T. Kawabata
Networks] K. Shikano}
Komori 3 IR BEEL - BRSPS PR2EH BFNR |79
90-3a -7 1BV & — BB RREWHANE, 2-P-18, pp. 155-
LEaBERHy T2 7- sk F 156, 1990. :
RE BT
[Integrating Vowel-spotting TDNN | [Y. Komori [Proc. of ASJ Spring Meeting, 2-P-
into a Phoneme Recognition K. Hatazaki 18, pp.155-156, 1990]
Expert System Using Spectrogram | T. Kawabata
Reading Knowledge) K. Shikano)
Komori | RIS L /2= 2 ~ 5 I @3L BESEPE TH2AE BZNR | g
90-3b Nk hJ—=J I EBEME (B B RRAWRIANE, 2-P-19, pp.157-
25 I ER 158, 1990. i
[Phoneme Identification Neural Y. Komori [Proc. of ASJ Spring Meeting, 2-P-
Networks Concerning Phonetic Y. Minami 19, pp.157-158, 1990}
Temporal Structure] K. Shikano]
Komori | Combining Phoneme Y. Komori Proceedings of 1990 international |;g3
90-4 lndentlflcatlon Neural K. Hatazaki Conference on Acoustics, Speech,
Networks into an Expert T.Tanaka and Signal Processing, $10.5,
System Using Spectrogram | T. Kawabata pp.505-508, Albuquerque, 1990.
Reading Knowledge
indae 7
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RefID Title(FE&) Authors(ZFEE) Journal( $Bi&zE) Page
Kuwab | Voice Quality Control H. Kuwabara ISSPA(International Symposium on | 935
through Vector M. Abe Sinal Processing and Its
ara Quantization Applications), 1990
90-8
Maruya HMMEBERESE (‘: NET Al &8 ATR Technical Report B
gram’&ﬁib‘tﬁﬁ EEO i RS TR-1-0123
ma ik n ®
89-11 BEE AP
[Enlish Word Recognition using [K. Maruyama
HMM Phone Concatenated M. Nakamura
Traning and Netgram] T. Kawabata
: K. Shikano
Maruya | HMM Based Word K. Maruyama The Journal of the Acoustical 239
ma Recognition using Word M. Nakamura Society of America, $68, CC6, .
Category Prediction Neural | T.Kawabata Supplement 1, Vol.86, Fall 1989
89- Network K. Shikano
Maruya | HIMMEBEREFESEE & NET Al ESE BMBEYS REINRELE |20
ma gram ’E AWAKEEEED [$dH B2 SP89-89, pp.25-30, 1989
s sk -
89-12 E¥ AR
[English Word Recognition using {K. Maruyama [IECIE Technical Report, SP89-89,
HMM Phone Concatenated M. Nakamura pp.25-30, 1989]
Training and Netgram] T. Kawabata
K. Shikano
Maruya NETg:am * B HMME Fll E BARZEES TR2EE BEMR |oug
ma BEEETIBRONE it B REEWRRLE, 3-3-7, pp.83-
ik = 84,1990,
90-3a BE AR
o {Improvement of HMM-based [K. Maruyama [Proc. of ASJ Spring Meeting, 3-3-
English Word Recognition Using M. Nakamura 7, pp-83-84, 1990}
NETgram] T. Kawabata
K. Shikano
Maruya | NET ram :& FWEHMME |l &8 ATR Technical Report )
ma HEEERIEROWE il HZ TR-1-0133
i3 ®
90-3b B BEER
[Improvement of HMM-based [K. Maruyama
English Word Recognition Using M. Nakamura
NETgram] T. Kawabata
K. Shikano}
Matsun | dentence Speech S. Matsunaga Proceedings of 1990 International |94g
Recognition using Semantic |S. Sagayama Conference on Spoken Language
aga Dependency Ana?ysxs Processing, 21.9, pp.929-932,
90-11a Kobe, 1990.
Matsun | A Continuous Speech S. Matsunaga Proceedings of 1990 International {959
R Recognition System Based S. Sagayama Conference on Spoken Language
g2 on a Two-level Grammar S.Honma Processing, S11.7, pp.589-592,
90-11b | Approach S. Furui Kobe, 1990.
A O

RefID Title(BE &) Authors(E#E) Journal( {8 #zk) Page
Minami | IDNNEREZA R v 7 1 > - Jg& |&E i ETRMEERE RWNERE (256
901 %;EIJIJ_ER/\ —HFEBRWEX E iR |IRHE BX SP89-99, pp.7-13, 1990.
SEEERRM TR ER
[Large Vocabulary Spoken word [Y. Minami [IECIE Technical Report, SP89-99,
Recognition Using Time-Delay H. Sawai pp.7-13, 1990]
Neural Network Phoneme M. Miyatake]
Spotting and Predictive LR-
Parsing)
Minami |TDNNERERARY F r > J & |1 #i ATR Technical Report )
90-2a %}j.lJLR/ T — RIE BX TR-1-0144
B TR OEA
B2 AR
{Large Vocabulary Spoken Word Y. Minami
Recognition Using Time-Delay H. Sawai
Neural Network Phoneme M. Miyatake
Spotting and Predictive LR- K. Shikano]
Parsing]
Minami | TONNO 350 B ER2E:E | FE ATR Technical Report .
DA IZA U Vs l~1’§£’\ R#E BEX TR--0145
90-2b )2
[The Effect of TDNN Structureson [ [Y. Minami
Phoneme Recognition Rates and H. Sawai]
Shift invariance]
Minami | ADB.FEBIC BT DZXY |\ &= BARSEYE FRUEE ETMR |63
90-3 FILOSEEDIBRREFBL & (B & RRSHINANE, 1-3-18, pp.35-
TONNHH O FE(L R#E BX 36, 1990.
BE AR
[Output Smoothing for TDNN Y. Minami [Proc. of ASJ Spring Meeting, 1-3-
Using Information on input S. Tamura 18, pp.35-36, 1990]
Vectors Neighborhood Input H. Sawai
Layer] K. Shikano}
Minami | RFELE N 1SERPER(TONN)IC (1 &t EIEIE PSRN0, 265
9. |TDERAAN YT A Y] Rt BN Vol.J73-D-11, No.6, PP.788-795,
& T BULR/\*_*T’&Fﬁb‘f._k R OEM 1990.
ERBEEE
[Large Vocabulary Spoken word [Y. Minami [Trans. of IEICE, Vol.J73-D-11,
Recognition Using Time-Delay H. Sawai No.6, PP.788-795, 1990]
Neural Network Phoneme M. Miyatake]
Spotting and Predictive LR-
Parsing]
Minami | BREEEENCO/YA R4 TONN |# %% ATR Technical Report B
s0.10 | PARES R#E BEX TR-I-183
[A Study on Robust TDNNs against | [Y. Minami
the Variability of Speaking Styles] H. Sawai]
Mimura | SeatHITEE AV 2308 ;ﬁ =g E*%iﬁ”?:ﬁ FR2ZEEMENR |o73
90-9 BB b i A RFSHWFANE, 2-6-19, pp.257-
B HH 258, 1990.
[Power Control in Sentence (K. Mimura {Proc. of AS] Fall Meeting, 2-6-19,
Utterances Using Statistical Y. Kaiki pp.257-258, 1990]
Method] Y. Sagisaka)
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RefID Title(RH %) Authors(E%&) Journal( 15ikzE) Page
Nakam | =2 —ZF/ 3y MIKLDE |+t HC ATR Technical Report .
v |’7 1z ’&Fﬁh‘ rEEms ay m— TR-1-177
ura. [Vowel Recognition by Phoneme [M. Nakamura
90-9b | Filter Neural Networks] S. Tamura)
Nakam | Vowel Recqlgnition by M. Nakamura Proceedings of 1990 International |37,
M Phoneme Filter Neural S.Tamura Conference on Spoken Language
ura. Networks Processing 16.3, pp.669-672,
90-11 Kobe, 1990.
Nakam E#Fﬁl&ﬂ?‘ﬁi@mﬁ ’& Buvie g & ATR Technical Report R
wa v | TASTEREE O HE R# %X TR-1-178
) [Speaker -independent Phoneme [S. Nakamura
90-9 Recognition Using Time-Delay H. Sawai]
Neural Networks}
Nokam |THFEEEERBROLHD (o1 {E EFEMBEEIRANREE |35
ram =2~ 7 Fy b7 —%F |iR#E EX SP.90-61, pp.33-40, 1990,
. UF v @?ﬁu'f
90-12 [A Preliminary Study on Neural [S. Nakamura HECIE Technical Report SP.90-61,
Network Architectures for H. Sawail pp.33-40, 1990}
Speaker-Independent Phoneme
Recognition]
Nakam |'N7 b U B-HESEEBERMED | it BAEEPS FR2EE EFNR |33
ura. s TONNE RSN O EH B B ﬁfiﬁgﬁgﬁéﬁ)‘zﬁ, 2-P-22, pp.163-
90-3 [VQ-based Speaker Adaptation [S. Nakamura [Proc. of AS} Spring Meeting, 2-P-
Applied to TDNN Phoneme K. Shikano] 22, pp.163-164, 1990]
Recognition]
Nakam |A Comparative Study of S. Nakamura Proceedings of 1990 International |35
ura.s | Spectral Mapping for K. Shikano Conference on Acoustics, Speech,
’ Speaker Adaptation and Signal Processing, $3.7,
90-4 pp.157-160, Albuquerque, 1990.
Nakam ;E%EEEHMM’&ﬁﬁL‘f' a3 ] # EFRMBEFIRNE, 0-1, 3929
ura 5 SEEERRRIC B SEEEE (B Em Vol.}73-D-11, No.12, pp.1919-1928,
|t E ER &% 1990.
90-12 [improved Speaker Adaptation [S. Nakamura [Trans. of the {EICE, D-I1, Vol.J73-
' Using Speaker Supplemented H. Hattori D-11, No.12, pp.1919-1928, 1990}
HMM for Japanese Phoneme K. Shikano]
Recognition]
Ohkura | A= F 7 v 9=yt ’7“ ’5:' k®E FIRMAGESRNNMRE S 339
90-6 Fﬁh‘t Eﬁbain'F'(* FEER |BR&D EER $P30- 12, pp 25-32, 1990.
21 3w
EE BER .
[K. Ohkura [tECIE Technical Report, $P90-12,
[Speech Recognition of Under H. Hattori pp.25-32, 1990.)
Noisy Environment by Codebook M. Sugiyam
Mapping] K. Shikano]

Page
Miyata | Integrated Training for 1| M. Miyatake Proceedings of 1990 International | 275
Ke SEottlng Japa.n ese H. Sawai Conference on Acoustics, Speech,
Phonemes Using Large Y. Minami and Signal Processing, $8.10,
90-4 PhonemicTime-Delay Neural | K. Shikano pp.449-452, Albuquerque, 1990,
Networks
Miyata Fﬂth’?z@Eg%H(TDNN (= Es EFHEDAES S RXEE, 0-1, 279
re Lo ARy TN [R#E HX Vol.J73-D-11,No,5 pp.699-706,
HDFEFEETOHR BH #E 1990,
90-5 [Training Methods and Their {M. Miyatake [Trans. of IEICE, Vol.J73-D-1I, No.5,
Effects for Spotting Japanese H. Sawai PP.699-706, 1990)
Phonemes Using Time-Delay K. Shikano]
Neural Networks)
Miyata fE/i(P 5%5%%:5&{: Roh38E (2 E2& BHAEF RN, D-1, 287
ce B E T o R 91 B Vol.J73-D-1I No.12, pp.1929-1935,
1990.
90-12 [Prosodic Characteristics and Their | [M. Miyatake [Trans. of IEICE, Vol.J73-D-11,
Control in Japanese Speech with Y. Sagisaka] No.12, pp.1929-1935, 1990]
Various Speaking Styles]
Nagai |HMM-LRZEIZ S 5 Bk | PAA BREEPS PRIFEUEME |g9q
909 | RTFEILR/Y—H DigEt I RFLWAATE, 3-8-16, pp.125-
BEIEL T 126, 1990.
{Study on Phonemic Context [A. Nagai {Proc. of AS) Fall Meeting, 3-8-16,
-|{ Dependent LR Parser in HMM-LR K. Kita pp-125-126, 1990)
Method] S. Sagayama}
Nakam | =2 — 7V 4 y MIBEETD  |PH HS ATR Technical Report R
v |37 TONF~2 323 |BEF ER TR--0119
: BOM={bAZE '
89-10 [A New Method to Speed up the [M. Nakamura
Back-Propagation Algorithm] K. Shikano]
Nakam | =2 —F 3 v MIE3E (o6 RS BAZEPE PRIFE BENE |96
ra M BT 18— miy B %ﬁésﬁ,ﬁamxﬁ,z P-24, pp.167-
) 168, 1990.
90-3 [A Study of Phoneme Filter Using {M. Nakamura [Proc. of ASJ Spring Meeting, 2-P-
Neural Network] S. Tamura) 24, pp.167-168,1990]
Nakam |= 23— 7/ v MIE 6_ i) FMAGRERINARESE, |9
ura. M $7 1T E %ﬁﬁwf IS T | B SP90-11, pp.17-23, 1990 .
. |Vowel Recognition by Phoneme [M. Nakamura [IECIE Technical Report, SP90-11,
90-6 Filter Newral Networks) S. Tamura] 1990]
Nakam | Neural Network Approach M. Nakamura COLING’90, Computational 305
ura. M to Word Category Prediction | K. Maruyama Linguistics, Vol.3, pp.213-218,
i for English Texts T. Kawabata Finland, 1990.
90-8 K. Shikano
Nakam ___= =73y MCLBE (D #c ATR Technical Report N
vram | EEESRETHTRIE L EY AT TR-1-176
. [Engfish Word Category Prediction | [M. Nakamura
90-9a -Based on Neural Network] K. Shikano]
andev 110
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sagaya |TTPUEEIC L SHMMESER  |emy TTRMAERSIRNMRBE, (375
BMPATVILOFTBRICD SP90-65, pp.63-70, 1990.
ma e A
90-12 [A Matrix Representation of [S. Sagayama] [IECIE Technical Report, SP90-65,
HMM-Based Speech Recognition pp.63-70, 1990
Algorithms]
Sagisak | On the Unit Set Design for Y.5agisaka The Journal of the Acoustical 383
a Speech Synthesis by Rule Society of America, Supplement,
89-11a |using Non-uniform Units Vol.86, 579, FF24, Fall, 1989.
Sagisak | [ HAEHIZE | AAZTEFSE |BR Fi. b BABRSS 2, 458, 18 384
a ne £, pp.861-871, 1989,
89-11b | [Meeting on “Speech Research”] [Y. Sagisaka] [The Journal of the Acoustical
Society of Japan, Vol.45, 11,
pp.861-871, 1989}
Sagisak E_?/\' a2 L HEO EBNE 9 =R FEBMREER HWMRMRE, |05
a A SP89 111, pp.13-18, 1990.
[On the Quantification of Global [Y. Sagisaka] [1ECIE Technical Report, SP83-111,
90-1 Fo Pattern Control] pp.13-18, 1990]
Sagisak | Speech Synthesis from Text |Y-Sagisaka IEEE Communication Magazine, |40
a Special Issue, pp.35-41, 1990 .
90-3
Sagisak | On the Prediction of Global | Y. 5agisaka Proceedings of 1990 International | 409
A Fo Shape for Japanese Text- Conference on Acoustics, Speech,
to-Speech and Signal Processing, $6a.9,
90-4a pp.325-328, Albuquerque, 1990.
Sagisak | EEGHDIBY 5 A LEE |9 Ba NBMEHPMBESHRAI T 4y
A ARIRBAAY ATEFNZa2-FhE Y b
T EGETHHULVWSHERE
90-4b FENL SR | BsOMRE
iAw EIRSR H2.4.20
[Segment Unit for 5peech [Y. sagisaka] {Symposium on New Approaches
Synthesis] for Combining Markov Models
and Neural Networks, Sakakibara-
onsen, April, 1990]
sagisak |Phonotactic Constraints& Al |948 %8 FRSEEENRESAH 415
SO W e E R B O A
[The design of Synthesis unit set [Y. sagisakal [KINKI Society for Phonetics]
90- Using Phonotactic Constraints]
g
Sagisak FEBBEICAD R LEHSE |9R w4 AARTEPE PR2EERENR (420
. OF iy 0N T RFEHIRAE, 2-6-15, pp.249-
250, 1990.
90-9a

[Statistic Analysis on Fp Boosting
in Relation to Syntactic Structure]

[Y. Sagisaka]

{[Proc. of AS] Fall Meeting, 2-6-15,
pp.249-250, 1990]

Ref.ID Title( %) Authors(ZEH) Journal( $Bi%i¥) Page
Ohkura /]ﬁﬂ/kﬁjﬁ‘v— &3 #&ﬁﬂm— Am Bt BRBESSE PR2EERFENR |47
Za—SAFy bOEFR |20 Bx RRFWIFARNE, 1-8-3, pp.5-6,
909 mAOISH 1990.
[The Apprication of Noise [K. Ohkura [Proc. of ASJ Fall Meeting, 1-8-3,
Reduction Nural Network to M. Sugiyamal] pp.5-6, 1990]
Speech Recognition]
Rainton | SPeech Analysis/ Synthesis | David Rainton BASRSE PR2FERENR (349
90-0 using a Partial outer Product %%n;ﬁ&mﬁ% 1-8-1, pp.1-2,
Expansion of the Wigner 1990.
distribution [Proc. of ASJ Fall Meeting, 1-8-1,
pp.1-2, 1990]
Rainton | SPeech Analysis and David Rainton ETRIGEERSHWNRES, |35
90-10 Enhancement using the SP90-49, pp.39-46, 1990.
Time-frequency Wigner {IECIE Technical Report, SP90-49,
distribution pp.39-46, 1990)
Rainton | Time-Frequency Spectral David Rainton Proceedings of 1990 International |g5g
90-11 Analysis of Speech S.J. Young Conference on Spoken Language
. Processing, 9.1, pp.349-352, 1990.
Sadano | OFMNFERBOT7 722 b |FIE #Z ATR Technical Report R
bu FH . i BH TR--158
[Accent of Sino-Japanese Complex |{T.Sadanobu
90-4 Word and the Number of Y. Sagisakal
Charcters]
Sagaya | BSRmBLY T ALY 270 kel i BEARBEHEA T 71 343
HMMAEEERE %rﬁ.’é’-ﬁ&&/\o)@ ATEFNZa—F NIy b
ma T—T7ELETIHLVWEERH
90-4 FENESWHAR | EsEmRt
W WEER H2.4.20
[Phoneme Environment Clustering {[S. Sagayama] [5th meeting of the commitee of
Applied to Large Vocabulary New Approaches for Combining
Speech Recognition} Markov Models and Neural
Networks, Sakakibara-onsen,
April, 1990]
Sagaya BERBCLE TN DH AR UBHENBESHRA) LT (367
OEEMFAICOWVT ATEFN-Za-FNE b
ma T-7ERETIHLVEERMR
‘|07 FHEOBEHHE S >RIT L
(B3E) H2.7.20 _
[Basic Problems in Speech [S. Sagayamal [Symposium on New Approaches
Recognition ] for Combining Markov Models
and Neural Networks, Yugawara-
onsen, July, 1990]
Sagaya | Estimation of Unknown 5. Sagayama Proceedings of 1990 International g7
Context Using a Phoneme S. Honma Conference on Spoken Language
ma Environment Clustering Processing , 9.4, pp.361-364, 1990.
90-11 | Algorithm
e dawe 10
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Sugiya |EHREENHIZE AV 2 EF 210 BX TTEMABEESIRRARBE, 460
ma ARG b ILOHFE SP90-3, pp.17-24, 1990. .
90-5 [Spectral Interpolation using [M. Sugiyama) [IECIE Technical Report, SP-90-3,
distortion Geodesic Lines) pp-17-24, 1990]
Sugiya |Automatic Language M., Sugiyama ATR Technical Report R
ma Recognition using Acoustic TR-I-167
90-8 Features
Sugiya /—\1—7)b»7~ vy ML BDE il R E$’E’?’&§L“‘_§ FREERENE (41
ma SHEBGROEME LEB R &= RFIHANE, 2-P-10, pp.149-
RE FX 150, 1990.
90-9 BRI
[Unsupervised Training Methods [M. Sugiyama {Proc. of ASJ Fall Meeting, 2-P-10,
for Set Mappings Using Neural K. Fukuzawa pp.149-150, 1990}
Networks) H. Sawai
S. Sagayamal
Sugiya |ATRICE 1} 3 Neural N 1zl X ATR Technical Report R
s ;\lgetwork % v 1= BRI TR-1-173
90-102 | [Neural Networks Applied to [M. Sugiyama]
Speech Processing in ATR]
Sugiya | =L 7=)L£r v K70 & iz X WRIF TR RE 479
ma BAwig Frﬁgﬁﬂﬂ&@ HIE [ Za—OFEFLOHFLY
Fh ) pp.1-16, 1990.
90-10b [Speech Information Processing [M. Sugiyama] [Draft for Seminar of Neural
Using Neural Networks] Network and Information Science ,
New Trends of Neural Network
Models, pp.1-16, 1990]
Sugiya S[:Jectrql lnterpolatjoq Using | M. Sugiyama Proceedings of 1990 International |50
Distortion Geodesic Lines Conference on Spoken Language
ma :
Processing, 11.15, pp.477-480,
90-11 Kobe, 1990.
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