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% 14: Y7 v v =T EHZE (Speech Synthesis)
% | HE HEFR e
21| 10 | nuuTALK | Non-Uniform Units i€ X 38758
[22] 5 | VC [#=EEQcXs@EZR |

flb:f%y7boéﬁﬁﬁ%fbﬁWﬁﬁ

B (93F2R8) CoZTEY 7 bV = TORERFER » 7V — 27 X7 — v a vCoBRRRO—EZ M TICR

RS

DE

|
m

5000/200

C DEC | DEC
Alpha

5000/240

HP
9000/750

SUN

QUIZ

SPOT2

NETgram

NR

vC

O|0|0

PD-TDNN

TDNN-LR

AD-TDNN-LR

| <A{ | U x| o] =

IND-TDNN-LR

©

O

nuuTALK

HMM-LR

[ary
—

VFS-CHMM

—
[+

NNWB

[—
[Z4)

VIS-DHMM

—
>

VFS-CHMM-new

[—
o

FPM-LR

[—
(=2

Ol |0|0|0

HMM-HARD

—
-3

HMM-bigram

[—
[o]

SL-TRANS

[
©

SSS-LR

[
[l

HMM-trigram

™o
3

= D =of S DD D D D B D D D D B D D D D D D

OJ0|0[0[0|0|0|0I0IO|O|CIO|O|O|0|CIOI0[O|O

XKEX]XEX]X] XX XXX XXX X XXX X XXX




1.1 FEDEEDES (demox) 3

1.1 FEOEEBOLF (demox)

Z T CEBAF % demox CTHREITE 37T, £T atrq30 CEVEF 2 DTH B,

o EE)Y 2 VE

demox

e TR L=V VE

atrq30 (DEC machine)

e TAVZ FIA

/q30_data/users/demo/

o BRESIE

ALLBIBLTFEDA=2—94 Y FYBRRENET A=a— kT YRADFEVES Y v 7
LERT 3 &7 e8I L ¥, %7z, %5@%‘5 b demox OEBEBEDA=a—T 4 v ¥

ﬁ%é“@%@?’b’ii‘o

o B

demox RFEEEFHOY 2 A R7 Y 7+ TFo A=a—Y4 v ¥, xmenu(tool) AL TVET,
Aoa—TCEBRINAZTETOHEEZES LRILEEO L 2 A2 V7 V2 bPTF R LIV F2ESLE
o

[(F1: 7%% 10 #BR, v =127 )7+ 10 5L 5BHB. )

FEDHEBELRALBBO 2 AR 7 ) 7R, T0FB0FE2EHT A0 a<y FREERLLTY
9,



1. TAHE

Initialize:

A RoDBRY

74 NOHRE

MainMenu:

I DL H

7+ X(xmenu) ¢ tEE)

FTEHED A =7 ~J914 > Ky

Xxmenu
YOV R -

yes

xmenubhr 5N Y 2 —

>
BED VIV T N ERE

SetColor:

demox DIREBERE D HD
AZ 5 ~70+ X (xmenu) O FEE

xmenu

QuitAll 2

xmenu b 50

BE ?

PE0Y &~ AE

Js—Epren

yes

T DDOBRHTE

EXIT

gt

&t




Jrlrzsi:

=

Speaker-Adapt. Cont. Speech Recognition (CBM)

2.1 ¥ H
Verk®E -
FICFRR: 27
AT - fE?. EME? (1990)
BB ¢ RE
YRR H

2.2 HEEHY

77 V4 VQ kS Bk HMM % vk, iSO HMM-LR BGEHEM S 2 7 b, SHERE, a—F
Ty =y ¥y (BEIET— X125 BER). TR OBEIRI% tree PR TERT %o

2.3 FEYIZ MY zTOE

Machine: atrq30
Directory: /q30_data/users/demo/DEMO_SOFT_DIR

2.4 Directory &8

HMM-LR —-+-- ACP/
| (C source programs)
|
+-- ADAPT_TREE/
| (C source programs :Display)
|
+-- Adaptation/
| (C make up files :SI_SUN)
|
+-- Ctrl/
| (C source programs)

|
+~-- Data/ -—+-- mht/ --+-— CDBook/
(data files) |

I
I
| +—— COR/
l
I
|

+-— Dur/ -—+-- FVQ/

5



2. Speaker-Adapt. Cont. Speech Recognition (CBM)

l !

[ I

| +-- Hmm/ ——+-~ FVQ/
| !

I I

! +-— LAB/

I

|

+-— EXE/ -—+-- CC_as20/
| (data files)

+-- Gece_exe/
| (data files)

+-- List/
] (list files)

+-- BAK/
| (back up files)

o <EEfTA AU

Display Hmmlrfa_Ogv
SpeechlIn.DEC SpeechlIn.DECTB
Xmenu menu_cont

|

|

]

| pem_fzy_hmmlr read_cut_buff
| wait_cut_buff_r_ebl

| wait_cut_buff_w_ebl

I

|

I

I

wait_r_ebl wait_w_ebl
‘wr_cf write_cut_buff
xinput

== KV ARZ YT o>

| Selected_Sentence.csh
| Word_Registration.csh
| list.csh

+-- <<data file>>

| SI_SUN word_list

| SI_sentence_con_auto -
| SI_sentence_con_man

| r_ebl

i

+-- <<C souce program>>
| r_ebl.c readfile.c

l
|
|
I
|
l
I
I
|
|
|
|
l
I
l
I
|
I
l
I
I
|
|
|
|
|
|
l
I
I
I
I
|
|
|
I
l +-= <<Z Dff>>

I cor.seq -menu_file
| mode_file

|

+-— Fuzzy/

| (C source programs :pcm_fzy _hmmlr)



2.4 Directory #i5

D ahad

|
I
I
[
I
I
I
|

D
I
I

D adand
I
I

o sn e

!
I
I
I
I
I
I
!
|
!
|
|
|
|
|
!
I

f—

Hmmlr/
(C source programs :Hmmlrfa_Ogv)

LR2/
(C source programs)

Lib/ --+-- LPC/
I (C source programs :1ibLPC.a)

I
+-— XKRNL11/
(C source programs :1ibXKRNL11.a)

Log/

Sound/ —-+-— MANUAL/
| (C source prbgrams)
|
+-— SEMIAUTO/
| (C source programs)
|
+-- BAK_SRC/
(C source programs)

Sp_Data/
(speakers data)

TEST/

Tool/ =—+-- Adapt_25/
I
|
+-—- ETC_X11_MY_LIB/
| (C source programs :1ibMyX.a)
I
+-- JXMENU/
{ (C source programs :jxmenu)
I
+-- JXMENU_BAK/

+~— <<C source program>>
~> menu_cont
-> wait_r_ebl
-> wait_w_ebl
-> wr_ctf

VQ_CDBOOK/ -~+-- I0lib/
{ (C source programs :I01lib.a)



8 2. Speaker-Adapt. Cont. Speech Recognition (CBM)

[
+—— LPClib/
| (C source programs :1ibLPC.a)

[

|

[

[ |

| +-— <<C source programs>>
| -> WaveCorr

! -> vq_cdbook

| -> cdmap_fz_3s
|
|

e KT NRT Y TR
Start_Hmmlr.csh
Demo,csh
adapt_menu.csh

Hmmlr_Only.csh

|
|
|
| adapt_menu_new.csh
!
[ hmmlr_exe.csh

|

+-— <<FZ Dfh>>
Makefile tmp
2.5 Make [ZDWT

HMM-LR/ D FBWT Makefile #Ef752 &, DL T 2T RTOEFTA A—VIMEREI D, Tk, VERR
Ehictk, directory EXE/ DT~ move SN23DdH 2, VERRENZ b, BITDL 50 TH 2, £k, &
T4VvZ7 P —DOTIDH S Makefile # B, FfTTHLICEL>THYERTE 2,

2.5.1 Hmmlr/

directory Hmmlr/ & FiK W< hmmlr.make 2Ef7& #. Hmmlrfa_Ogv 2K X 1 5,

2.5.2 ADAPT-TREE/

directory ADAPT_TREE/ O Fic T Makefile 235Ef7X 1, Display 23E & %,

2.5.3 LR2/

directory LR2/ O FICEHWT Makefile BXEFEN, F7V =7 r 77 A A3 ERE N B,

2.54 VQ-CDBOOK/IOlib/
directory VQ_CDBOOK/IOlib/ DT BWT Makefile KEFFE 1. I0lib.a &L 5,

2.5.5 VQ-CDBOOK/LPClib/

“directory VQ_CDBOOK/LPClib/ O T WT Makefile XEfTX 1. LbLPC.a 2ER X 3,

2.5.6 VQ-CDBOOK/

directory VQ_CDBOOK/ & Tk HBWT, WaveCorr.make 235Ef7& . WaveCorr 23/ERLE L5,
vq_cdbook.make #EfFE, vq_cdbook Ve EN 2. cdmap_fz_3s.make HETEN, cdmap_fz_3s 3ER
*hd,



2.6

eSOl

2.5.7. Ctrl/

directory Ctrl/ o Flcswn,

%
A
%
A

make
make
make

make

wait_cut_buff_r_ebl
wait_cut_buff_w_ebl
write_cut_buff
read_cut_buff

HEF XN, wait_cut_buff_r_ebl wait_cut_buff_w_ebl write_cut_buff read_cut_buff 2WERK XN 3,

2.5.8 Tool/

directory Tool/ & T I T,

%
A
A
h

make
make
make

make

menu_cont
wait_r_ebl
wait_w_ebl
wr_ct

DEET XN, menu_cont wait_r_ebl wait_w_ebl wr_cr 23WERX 3,

2.5.9 Lib/LPC/

directory Lib/LPC/ © Fici T, Makefile 28EfTa . LbLPC.a 2VER I 30

2.5.10 Lib/XKRNL11/

directory Lib/XKRNL11/ ®Fic#\»C, Makefile 2352fF& h, libXKRNL1l.a 2VERE 12,

2.5.11

Frar

HMM-LR/ ©Fo Makefile #5273 2B,

make
make
make
make
make
make
make

hmmlr
display
1r2
vqgcod
cut_buf
tool
library

ETEETRCLRIEIVET AV Z P Y —DTIKDH 3 Makefile 2EfTF 2 LHTE 3B,

%

make

clear

LIET I IVET AV I VI —OTFTRPBF TV v 77 AT _CBEETICLHBTE S,

2.6

= s

EITOER

<SEfTHER>

% Start_Hmmlr.csh
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2. Speaker-Adapt. Cont. Speech Recognition (CBM)

2.7

FREXTE

2.7.1 original

HMM-LR —> JEBF. JImEs. FERFIfT
adapt. —> HHE -

2.7.2 modified

HMM-LR -> Jt#f=7
adapt. —> KEEZE

2.7.3 Workstation Install Memo

2.8

1.

10.

11.

12.

13.

BEMIZERRN AR &

1 Bz, S5 B F50E MR “HMM S5388 s 18 LR BRI e Fl v il S s o
3CEE, Vol. 31, No. 3, pp. 472-480, March,1990.

. TER FIfT, 4 BF, Rt 8, I 2, B Q@69( FHERRML Y X 7 »H OHERERHE,” HATERAEE, Vol. 46,

No. 10, pp. 817-823,0ctober, 1990.

. Kenji Kita, Takeshi Kawabata, Hiroaki Saito: “HMM Continuous SpeechRecognition Using Predictive LR

Parsing,” Proceedings of theIEEE International Conference on Acoustics, Speech and SignalProcessing,
pp- 703-706, May, 1989.

. Kenji Kita, Takeshi Kawabata, Hiroaki Saito: “Parsing Continuous Speech by HMM-LR Method,” Pro-

ceedings of the International Workshop on Parsing Technologies, pp. 126-131, August, 1989.

. Toshiyuki Hanazawa, Kenji Kita, Satoshi Nakamura, Takeshi Kawabata, Kiyohiro Shikano: “ATR HMM-

LR Continuous Speech Recognition System,” Proceedings of the IEEE International Conference on Acous-
tics, Speech and Signal Processing, pp. 53-56, April, 1990.

I BF=, JI E, 3EE R CHMM S5ZE TR LR ~— 5% Fle e Hian,” BT EanErasim
i, pp. 63-69, October, 1988.

. TEIR FIfT, 46 BF—, B 8, Ik 55, B% 1595 “HMM-LR FE38Y X 7 L OEREEHE,” B FIEEaEys

EFFEPIFE4, pp. 63-70, December, 1989.

b BT, I B, FEE B CHMM SEEEE & FH LR S — 5% e B S ATE TR

F£, pp. 259-260, October, 1988.

- JER FIfT, A6 BF, Joe B, R B “HMM ERE7 A OHIRSRIC X 257, BATEZSBRFUIRER

F4£ pp. 81-82, March, 1989.

JIs 2%, R 75, LB “FHA—-7 vy 7 4 ORE) AATEZLBETMEHKES, pp- 93-94, March,
1989,

1t BF =, B8 %k, R TETF, J%E 35 “SL-TRANS IC ¥ ) 3 CERS A — HMM S58355% & LR BSUR
PRI X 5 SRR —, TR LSS 39 [M4eEK4, pp. 718-719, October, 1989.

I PF, O NS, BT 32 “HMM-LR S50 KER~ O, HELESE A 42 E&EAS, pp. 2-110- -
2-111, March, 1991.

Toshiyuki Hanazawa, Kenji Kita, Satoshi Nakamura, Takeshi Kawabata, Kiyohiro Shikano: “ATR HMM-
LR Continuous Speech Recognition System,” Readings in Speech Recognition, Waibel, A and Lee, K. F.
Eds., Morgan Kaufmann Publishers, pp. 611-614, 1990.



2.8 BEIEHRIE E 11

14

15,

16.

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

Kenji Kita, Takeshi Kawabata, Hiroaki Saito: “GLR Parsing in Hidden Markov Model,,” Generalized LR
Parsing, Ed: Tomita, M, Kluwer Academic Publishers, pp. 153-164, 1991.

It B “ABEEES” 2% 2.3 [2] o 7 r 0 & IRE SIS 2ol T s, A TR
Wy uv—v ) —x, (1993 4 1 ARTFE)

Shikano, K., Lee, K-F., and Reddy, R., “Speaker Adaptation through Vector Quantization,” Proc.
ICASSP86, 49.5, pp.2643-2646.

Nakamura, S. and Shikano, K., “Spectrogram normalization using fuzzy vector quantization,” Journal of
Acoust. Soc. of Japan, Vol.45, No.2, pp.107-114.

TER, Jllim, BE%F, “Hidden Markov Model % v 7c BAEEA T O5%R1,” TR-1-0018.

TER, JI14%, BE%F, “Duration control methods for HMM phoneme recognition,” TR~1-0050.

Y-, J1l5, TER, “HMM-LR 2% il \«» 7 SCHTREIC 35 1 2 ikl GEE -~ 7 A — 2 25k o RRES,” TR-1-0076.

e, J119%, ZFE, “HMM T80 & 1638 LR BESORHnkh /il Folbias 7888, TR-1-0082.
R, B, 7 7 V4 <7 P A BTbIcES < EEERME,” TR-1-0096.

vk, FEIR, BEF, “= 7 N A B TFALE SISO MM SHE88~ 0S5, TR-1-0097.
P, R 27 B EEEEEILoBIZE,” TR-1-0100.

FRA, R, “REEEIME W 33 1 B BB o K" TR-1-0101.

TEIR, J11%, BE%p, “Hidden Markov Model i€ X 3 EEHiAER ORGSR, TR-1-0147.
1k, “Generalized LR Parsing in Hidden Markov Model,” TR-I-0161.

K, HE, (IR, SRR e D ORESCRRIZ 4 ¥ 7 v 7,7 TR-1-0240.

R, 7788, “SL-TRANS KK 3 3 E RO 7 D ORESUGARIOIEEE,” TR-1-0241.
1, “HMM-LR 22— #—x% + === 7 A ” TR-1-0246.

It “HMM-LR ¥ — % + = — ¥,” TR-1-0270.

IE,“HMM-LR HEHE 7 v 75 b 2—F—2 « === T, TR-I-0271.

Jk,“A Study on Language Modeling for Speech Recognition,” TR-J-0273.
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A—lr3:!ﬁ:

=

VFS Speaker Adaptation CMD-HMM-LR

3.1 fEH

VeRlE + K& BIE
VERRH : 199249 H

3.2 HaEHMA

BEEBEIGL. VFS FR AR #ST— £ 1k, BERESETR S c», XEREF — 2 2 {5 (FK2 03
#)o DASBOXTA/D, WS(HP) koY 7 vV =7 CHESN L, BEHEES %174 9. HMM IGHEERSHE 5>
HE HMM(CDHMM) v 3, F@rFck, Bk e haREEOFRET + (CDEMM) ZHwv, AHF— &
%, DASBOX TA/D, WS(HP) kY 7 } v =7 CEEHH L. HMM-LR (V7 + Y =7) IcX oM
Tk 50 ¥, TEEEE (Bl =7 v 2 AWANHRE TR %0

3.3 FEVTZ b T7DFRIE

Machine: atrq30
Directory: /q30_data/users/demo/DEMO_SOFT DIR

3.4 Directory &

Adapt.CHMM/ --+-- Data/
[ (users data)

I
+-- Dux/ -—+-- mht/ --+-- 10B/

+-~ female/
+-- male/

| | +-- 12B/
J ] +-~ 14B/
I | +-— 15B/
I [ +~~ 2B/
I ] +-— 3B/
I | +-~ 5B/
| | +—— TB/
] | +—— IND/
I |

I

I

|

+-— EXE/ -—+--~ Src/ —-—+-- ConcatTrain2/

| [ I (C source programs)
| I [ -> tdcmhmm1DEMO

| | |

13
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3. VIS Speaker Adaptation CMD-HMM-LR

Data/

List/

+=~ Hmmlxr/

| (C source programs)
] -> Hmmlr

| ~> Hmmlr1200

+-- L0G/

| (Log file)

I (C source programs)
| -> mklogt

+-~ NKF/

I (C source program)
! -> nkf

! (£ ofth)

+-- RFILTER/
] (C source program)

+-— Tool/
(C source programs)
-> color
-> color_new

|
|
I
I -> devoc
I -> mklist
I -> sed.2
I
+=-~ XMENU/
| (C source program)
I -> Xmenu
[
+-- XMENU_ORG/
| (XMENU 014 Version)
|
+-— segmentNew/
(01d Version)

(Symbolic 1link to ListF)

ListF/

(BEYXr7740)

ListSB1/
(RFEI b7 740)

BAK_CSH/
(Back up file, 01d file)



3.4 Directory #:%

+~— Orig/

] (Back up file, 01d file)
| ,

o= KEfFA A—T>>

| Hmmlr Hmmlr1200
| SpeechIn Xmenu

i color color_new
| devoc mklist

I nkf sed2

! tdcnmhmmiDEMO

|

- KL xR YT >
I Analysis Demo

| Hassei_List.csh

I HmmLR Lg.csh

| Lg.log.csh LgING.csh
| Phrase_list.csh

| Selected_Sentence

| Selected_Words

| Speaker_Adaptation

| Speaker _Adaptation_Help
| Word_Registration

| Word_Registration_Help
I list.csh menu.csh
|

|
|
|
|
I
|
[
I
l
|
|
I
I
[
|
l
I
|
!
|
[
l
I
|
!
| +~— <<Help Text>>

| I SA_Help.doc WR_Help.doc
! I

[ +~= KL Dfh>>

| README. NEW

I

|

+~~ Hmm/ --+-- mht/ -—+-- 10B/

i +-—- 12B/
| +-- 14B/
| +-- 15B/
I +-— 2B/
| +-— 3B/

N +-— BB/
J +-— 7B/
|

|
|
I
|
I
[
I
[
| +—— female/
| +-— male/

[

|

+-— HmmLR/ -~+-- Gra/
| J
I |
! +-— TEST/
I [
! I
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+-= WAVE/
I
|

|
!
[
] do— &< Kk k k ok ok D>
I
I
|

pointer
+-—- MKTDATA/
[ (C source program)
| -> mktdata
| (ZDfh)
I ,
+-- PROG/

| (C source program)
| . => WavePara34

i

4+~-- SPKR/ --+-- BUF/
| 1
[ |

] +-— ListF/

| I

I [

| +-- ListSB1/
| |

[ I

I = <KEDfh>>
|

+—- TEXT/ —+-- 11/

.
[
]
| I
I
| +-— LEOf>>
[

== K2 ARXT YT >
DEMO

3.5 Make [ZDWT

3.5.1 Hmmlr

directory EXE/Src/Hmmlr/ iC3\»T Makefile #EfTL. FEfTA A — Y% EXE/ ~NBEWT K&,

3.5.2 Hmmlrl1200

directory EXE/Src/Hmmlr/ IC3 T Makefile1200 %37 L T4 A—P% EXE/ ~BwT £ & v

3.5.3 Xmenu

directory EXE/Src/XMENU/ KBWT xmenu.c a4 AL, EFA A~V % EXE/ ~BEWnTL L& v,
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3.5.4 color, color-new

directory EXE/Src/Tool/ I 5T color.c b Lt color_new.c a2 v8f L, EffS )‘_—x“/"i’ EXE/ ~
BWTL KX v, XKL, colorc i DEC =¥ vHTC, color_new.c X HP =¥ vH<3%

3.5.5 devoc
directory EXE/Src/Tool/ LB WT devoc.c & av AL, EfFf A—V% EXE/ ~BEnTE& v,

3.5.6 mklist
directory EXE/Src/Tool/ €T mkKlist.c FavALAL, EHLA-T% EXE/ ~NBWwT{E&En,

3.5.7 sed2
directory EXE/Src/Tool/ I35 \»T sed2.c v f L, Efff A —-Y% EXE/ D F~BWnTL KXW,

3.5.8 nkf
directory EXE/Src/NKF/ KB WT nkf.c 22 v <S4 L, EfFA A—V% EXE/ ~EnTLE&E »,

3.5.9 tdemhmml1DEMO

directory EXE/Src/ConcatTrain2/ € 5T tdemhmmlDEMO.make 257 L. FEf7f A~ Y% EXE/ ~&
WTHEE N,
3.5.10 mklogt

directory EXE/Src/LOG/ I3 WT mklogt.make 25T LT B & o

3.5.11 mktdata
directory MKTDATA/ I 5T mktdata.c #a ¥ A AL TLEE W,

3.5.12 WavePara34
directory PROG/ I WT WavePara34d.c #a v Af A LT EE

3.6 EfTOLH
<SEFRE>

% DEMO

37 vxAxRZUTIDESE

DEMO +
I
+
EXE/Demo +
{
+
EXE/menu.csh
( from Speaker_Adaptation menu )
: Voice_Registration



18

3. VFS Speaker Adaptation CMD-HMM-LR

3.8

( from Voice_Registration menu )
: A1l _Sentence
: Add_Sentence
EXE/Word_Resistration +
I
+
EXE/list.csh
: Selected_Phrase
EXE/Selected_Words
: Selected_Sentence
EXE/Selected_Sentence
: List
. EXE/Hassei_List.csh
: Speaker_Adaptation ‘
EXE/Analysis A
EXE/Speaker_Adaptation
: Recognition
EXE/HmmLR
: Help '
EXE/Speaker_Adaptation_Help
(: Change_Speaker )

no using : Analysis_dummy

FARXE

3.8.1 original

KEESE, Adapt. CHMM/EXE/README.NEW, Adapt. CHMM/EXE/menu_new.csh % &

3.8.2 modified

ZL

3.8.3 Workstation Install Memo

3.9

1.

BEERIZE R Ak &

KAEE, RS, B R YRS HMM ¥ wABEI< 7 VS TEELSEEEAR, BEs
PR v H Y 2 v A, pp.49-50, (1992.02).

. REBEIE, MU BB~ 7 VG FREEEEICTR 2 TR TEFRR, F28#m, 2-Q-16,

pp. 189-190, (1992.3).

L RAEISE, BILMHEE, BB RN “ReESEsfH HMM 2 v BB~ 7 v SEELEREL AR, T2

B, 2-Q-17, pp. 191-192, (1992.3).

| RAEE, ML, BIRUERS: AN HMM Al BB~ 7 L A SRS AR, E

7, SP92-16, pp. 23-28, (1992.6).

. Kagumi Ohkura, Masahide Sugiyama and Sigeki Sagayama: “Speaker Adaptation Based on Transfer

Vector Field Smoothing with Continuous Mixture Density HMMs,” Proc. of ICSLP92, (Oct.1992).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

O, BEE LR REEESESHE HMM * B HMM-LR @55 5386,” 5%3#%, 1-P-5, pp. 113-

114, (1992.3).

AR BRI, )\ 8L, BORE FEES: “HMM FEEARER & IR LR RSO thE Al v sl B s, B A R

SCEE, Vol. 31, No. 3, pp. 472-480, March, 1990.

CAER FIfT, A6 BT, i E, )1 B, BEEF R “HMM-LR F/Ha8y R 7 2 o #ERERHE,” AARSERAE,
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4.1 fF Rk

VERRE - BERLIERT
VERRXH : 199247 A

4.2 HEAERHAA

FREFL LCHEESHE HMM 2 v HMM-LR E5S R © BEESHREBE <7 b L8571
EHEISHR (VES) 2wt 3,

4.3 FEYT MY TOHE

Machine: atrq30
Directory: /q30.data/users/demo/DEMO_SOFT_DIR

4.4 Directory #3&

Adapt.Y
I

+- Data

+- CDBook
+- COR

+- DAT

I

| 4= Input

I
|
| I

I

oo

! I

| I

! |

I | 1 +- Input_Keep
I

] ] +- Dur

| [ +- Hmm

I | +- LAB

l |  +- SEQ

! |

| +- si_male

I I

I +- CDBook
| +~ COR
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l

I

| | 4= Input

| | +- Input_Keep
! [

|

| +- Hmm

| +- SEQ

I

+- Drawings
+- EXE
+- FILE
+- Grammer
+- SRC

I

| +- ADAPT_TREE
| +~- CUT_BUF .
| +- FVQ

| +- Hmmlr

| +- LPC

| +— MAP

([

! |  + IO

| 1+ sccs
|

I

I

+- VQ_CDBOOK

+- sagayama

4.5 Make [ZDWT

4.5.1 Display

IMumwAhmYﬁmyMMPIEME/KkhTMﬂﬁbéiﬁLTTého¥ﬁ4}~VDMMyﬁW
REhEd,

4.5.2 libLPC.a

Directory Adapt.Y/SRC/LPC/ IC&WT Makefile #FEfTFLTCT &\ 5477 ¥ — libLPC.a 2WERL I ¥
o VERLE 31 libLPC.a 22D EDF 4 v 7 } U — Adapt.Y/ O TF~BEWTT I\,

4.5.3 cut buff

Directory Adapt.Y/SRC/CUT_BUF/ iKW T Makefile #EfTLTFE o EfTA A—¥ all_cut_buff &
wait_w_ & wr_cf 2, ZhEN Directory Adapt.Y/EXE/ ic{Epl & g3,

4.5.4 Hmmlrfa-Ogv

Directory Adapt.Y/SRC/Hmmlr/ IC3WC hmmlr.make 2T L TF& o FEfTA 2 —¥ Hmmlrfa_Ogv 2%
Directory Adapt.Y/EXE/ ic{esl e g 3o
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4.5.5 pcm-fzy-hmmlr

Directory Adapt.Y/SRC/FVQ/ IEHWT pem_fzy_hmmlr.make #EfTLTF & vy FEfT4 A —¥ pem_fzy_hmmlr
2% Directory Adapt.Y/EXE/ K/ERRE L E T

4.5.6 map-3s

Directory Adapt.Y/SRC/MAP/ iC¥wT map_3s.make ZEfTL CTF& W, 5EfTA A— map_3s 23 Direc-
tory Adapt. T/EXE/ el E ¥ 3

4.5.7 1I0Olib.a

Directory Adapt.Y/SRC/MAP/IO/ i 5T I0lib.make #EFfTLTF& v 74 77 ¥ — IOlib.a 25 Direc-
tory ../ IKiERREhE T,

4.5.8 WaveCorr
Directory Adapt.Y/SRC/VQ_CDBOOK/ ik 5T WaveCorr.c 3 ¥ “A A LTTFE

(cc -0 ../../EXE/WaveCorr WaVeCorir.c)
4.6 E{TORHE
<FEFTIRE>

% Demo_saga

4.7 BHEARAE

4.7.1 original coding
ARERIET TR

4.7.2. modified coding
TR 7 | BENR ISR

4.7.3 Workstation Install Memo
4.8 BEERSESANA E

1. BRERVET, BEGRILER : “DBEERIC X BB~ A SFRLEE IS R oSN IC & BPHE,” TR
7, 2-Q-15, (1992.03).

2. H. Hattori and S.Sagayama: “Vector Field Smoothing Principle For Speaker Adaptation,” Proc. of
ICSLP92, We fPM.1.4, pp. 381-384, (Oct. 1992).
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Speaker-Indep.(male) Cont. Speech Recognition

5.1 {ERL

VeRlE « KREEEET
VERRH : 199247 B

5.2 HBEREENRA

BYEOAFFEEE PR L Lk HMM-LR BEEHET. TREeF4 & LTHBOHFR HMM 2 lwTwn 3,
TEEEEAeT OB Lcll, BHEFEE 1 0BSDEFAREE L,

5.3 FEVTZ MIZTOFRE

Machine: atrq30
Directory: /q30_data/users/demo/DEMO_SOFT DIR

5.4 Directory #&:&

Adapt.Y

+= CDBook

+~ COR

+- DAT

L

| +- Input

|
|
I
[
I
I
| |  +- Input_Keep
I
} +- Dur
| +- Hmm
[ +- LAB
| +- SEQ
I
+- si_male
|
+— CDBook
+- COR

25
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| +— DAT

[ o

| | +- Input

| ] +- Input_Keep
l |

| +- Dur

! +— Hmm

! +- SEQ

I

+- Drawings
+- EXE
+- FILE
+~ Grammer
+- SRC

I

| +- ADAPT_TREE
} +- CUT_BUF
| +- FVQ

| +- Hmmlr

| +- LPC-

[ += MAP

! P

|1 4+~ I0

[ [ +- SCCS
I
|
I

+~ VQ_CDBOOK

+-~ sagayama

5.5 Make [ZDWT

5.5.1 Display

Directory Adapt.Y/SRC/ADAPT_TREE/ [C3\»T Makefile #EfTLTF X\, EfFA A— ¥ Dispaly e
MENET, :

5.5.2 libLPC.a

Directory Adapt.Y/SRC/LPC/ Ik 5\"C Makefile #EfFLTCTF X vy 4 75 Y — libLPC.a e X ¥
Fo VEREE #17% ibLPC.a 20,2 DT 4 v 27 + U — Adapt.Y/ O F~BWTTE

5.5.3 cut buff

Directory Adapt.Y/SRC/CUT_BUF/ Ik B\WT Makefile #EfFTLTTF & v, EfF4 A— ¥ all_cut_buff &
wait_w_ & wr_cf 25, Zh X Directory Adapt.Y/EXE/ IcVERE % T

5.5.4 Hmmlrfa-Ogv

Directory Adapt.Y/SRC/Hmmlr/ ic 3T hmmlr.make %3EfFLTTF X\, EfFA A — ¥ Hmmlrfa_Ogv 7%
Directory Adapt.Y/EXE/ K¥ERE ¥ 3
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5.5.5 pcm-fzy-hmmlr

Directory Adapt.Y/SRC/FVQ/ I 58T pem_fzy_hmmlr.make #3EfF LT T & oo EfTA A — ¥ pem_fzy_hmmlr
2% Directory Adapt.Y/EXE/ lERRENE T

5.5.6 map-3s

Directory Adapt.Y/SRC/MAP/ K&\ map_3s.make #ETLTCTFE W EfT{f A map_3s 2% Direc-
tory Adapt. T/EXE/ VBRI N E T,

5.5.7 IOlib.a

Directory Adapt.Y/SRC/MAP/I0/ kBT IOlib.make #EfTLCT & Ve 74 77 Y — IOlib.a 2% Direc-
tory ../ ICVERENE TS ‘

5.5.8 WaveCorr
Directory Adapt.Y/SRC/VQ_CDBOOK/ iKW T WaveCorr.c a2 ¥ Xf A LTFEn,

(cc -0 ../../EXE/WaveCorr WaveCorr.c)
5.6 E{TOLH
<SEfTEE>

% Demo_si

57 HEEAE

5.7.1 original coding
FRERIERA. TR 7

5.7.2 modified coding
REFEE, BiR?
5.7.3 Workstation Tnstall Memo
5.8 BIEMZERNXARLE
MEEEE LR L LS R HMM-LR St =aicBI i 2 BE i 2 v,
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AdaptCMixHMMLR

6.1 {F BX

VeRE
YeRz e

6.2 HEREELEA

6.3 FEVIZ MY zTORE

Machine: atrq30
Directory: /q30._data/users/demo/DEMO_SOFT DIR

6.4 Directory #&

AdaptCMixHMMLR

I

+~ Data

I
+- MALE

I
+- ADAPT

+- MALEmht

|

I

|

| +- 10B
| +- 12B
f +- 14B
I +- 15B
| +- 2B

| +- 3B
| +~ BB
|

[

|
f
|
|
|
[
|
|
|
I
]
[
I
I
I
| +- 7B
I

[

I

|

|

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
!
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6.4 Directory #:&
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l
+= PPPP

!

| +- ADAPT
| +- PARA
| +- WAVE
| +- list
I

|

] +- ADAPT
| +- PARA
| +- WAVE
] +- list
I

I

] +- ADAPT
i +- PARA
| +- WAVE
| +- list
|

I

| +- ADAPT
| +- PARA
| +- WAVE
| +- list
.

+- testl
I

|  +- ADAPT
|  +- PARA
| +- WAVE
] +- list
I

+~ test3
o

| +- ADAPT
] +- PARA
| +- WAVE
| +- list
I

+- testéd

|

| +- ADAPT
| .+- PARA
| +- WAVE
| +- list
I



6. AdaptCMixHMMLR

34

5
=]
T} m m m m i m | @[ M
O N S wm@amm E; O N & wmmmammM
H H o AN MW~ H H A H AN MW~
5 Lot 5 | S T T T R B
— 4+ + + + + + + + — + 4+ + + + + + +
£ =M B = om B
T T n, < @ P 3 o, O < @ P
< o > u = B ! e > u = = B 1 e > n
O < <@ A Fa) — + < = -d Pa) -+ < @
< o = A a < o o= oA H < o= oA
11 5 1o [ 5 [ Pl
— 4+ + + + — + F = = — — — e — — — — — 4+ o+ o+ — = = = — — — — — — - — + + +
B B
] 1
—_—— = = — = = = = — e e e — - —



35

6.4 Directory &

+- 10B
+- 12B
+- 14B
+- 15B

o

.- <3

o] [

[} [} ~ =

~ ~ = £

o = K5 n

Y L] [ 2 1 [

| ] O~ - B

e~ o ! anog

~ —~ m [¢] o ©o 9
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] +- TEST
| +- WAVE
]

+- MKTDATA
+- PROG

+- SPKR
.

| +- BUF
[ +- ListF
!

|

+- ListSB1

+- TEXT
I
+- 11
+- 20

6.5 Make [ZDWT

6.5.1 Hmmlr

directory AdaptCMixHMMLR/EXE/Src/Hmmlr/ Ic \WT Makefile #EfT L TTF & o FEfTA A — Y Hmmlr
ERE g5 :

6.5.2 tdemhmmil

directory AdaptCMixHMMLR/EXE/Src/ConcatTrain2/ I 3T Makefile (tdemhmm]1.make) #5£f7L T
T v, EFA A— tdemhmml 2WERR X E 3

6.5.3 tdemhmml1DEMO

directory AdaptCMixHMMLR/EXE/Src/ConcatTrain2/ IC 5~ T Makefile (tdemhmm1DEMO.make) %35&
FTFLTFE v EfFfA A=Y tdembmm1DEMO Z#VER 2 h¥3,

6.5.4 tdemhmmilN

directory AdaptCMixHMMLR/EXE/Src/ConcatTrain2/ IC3\»T Makefile (tdemhmmi1N.make) % 5EfFL
TF&Evie EfT4 A—¥ tdemhmmlN 2VER X R E TS

6.5.5 tdemhmmilP

directory AdaptCMixHMMLR/EXE/Src/ConcatTrain2/ i€ 3\T Makefile (tdemhmm1P.make) %#Ef7L
TFE Ve EfTA A~ tdembmmlP BEYERE ¥ T,

6.5.6 mklogt

directory AdaptCMixHMMLR/EXE/Src/LOG/ KWW T Makefiel (mklogt.make) ¥ EfT L TTF & \», EfT
A A—¥ mklogt 2WER X E T,

6.5.7 segmentNew

directory AdaptCMixHMMLR/EXE/Src/segmentNew/ IC 3T Makefile (segmentNew.make) %#5EfFL T
T& W, HfFA A — ¥ segmentNew BVER I E T,
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6.5.8 color '
directory EXE/Src/Tool/ K EWT color.c a2 S AL, Efff A -V % EXE/ ~BWnT FE v,

6.5.9 devoc
directory EXE/Src/Tool/ IC& T devoc.c Ea v Sf L, EffA A—P% EXE/ ~BnTL K& \n,

6.5.10 mklist
directory EXE/Src/Tool/ ICisWT mklist.c Za v Sf L, Ef74 2A—V% EXE/ ~BwTL KX in,

6.5.11 sed2
directory EXE/Src/Tool/ KB WT sed2.c Ea2 v AL, EfFf A—-V% EXE/ O F~BwT KX n,

6.5.12 mktdata

directory MKTDATA/ iC 5\~ C mktdata.c % = ¥4 A LT L ZX v

6.5.13 WavePara34
directory PROG/ K 8\ WavePara34d.c ¥ a ¥ R A LT EE

6.6 FE{TOMLH
<EfFEE>

% DEMO

6.7 BRXE

6.7.1 ' original

6.7.2 modified

6.7.3 Workstation Install Memo
6.8 FEEMIZERRRE

1. REEFSE, MR, BElRXE: “BEaEHsfH HMM 2 Hw BB~ 7 F VS FELEEES AR, By
By v EY 2 ¥ A pp.49-50, (1992.02).

9. KBEE IS BE<7 | LV BTBLEESEEHR L A S E TERRE, S2H%, 2-Q-16,
pp. 189-190, (1992.3).

3. REESE, MIUREE, BRRR: “BEEESH HMM 2 AVABEIR 7 P VB FRICEEBES AR, S22

%, 2-Q-17, pp. 191-192, (1992.3).

4. REEE, HIUREE R UK “REAEEST HMM 2 HvABE< 7 VS HRIEEZELHR, S22
#, SP92-16, pp. 23-28, (1992.6).

5. Kazumi Ohkura, Masahide Sugiyama and Sigeki Sagayama: “Speaker Adaptation Based on Transfer
Vector Field Smoothing with Continuous Mixture Density HMMs,” Proc. of ICSLP92, (Oct.1992).

6. WO, BER LR RAEEAHE HMM % v’ HMM-LR B S5 Ea88,” %3385, 1-P-5, pp. 113-
114, (1992.3).
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7OAE WET, JIis B, PR TR UMM SR & HOE LR BSURTIE Y AV i8R SRR, LB AR
FE, Vol. 31, No. 3, pp. 472-480, March, 1990.

8. LR FIFF, b B, it 4, JI8 55, Y %2 “HMM-LR S8 2 7 A QUERSH,” A AGEEL5E
Vol. 46, No. 10, pp. 817-823, October, 1990.

9. Kenji Kita, Takeshi Kawabata, Hiroaki Saito: “HMM Continuous Speech Recognition Using Predic-
tive LR Parsing,” Proceedings of the IEEE International Conference on Acoustics, Speech and Signal
Processing, pp. 703-706, May, 1989.

10. Kenji Kita, Takeshi Kawabata, Hiroaki Saito: “Parsing Continuous Speech by HMM-LR, Method,” Pro-
ceedings of the International Workshop on Parsing Technologies, pp. 126-131, August, 1989. :

11. Toshiyuki Hanazawa, Kenji Kita, Satoshi Nakamura, Takeshi Kawabata, Kiyohiro Shikano: “ATR HMM-
LR Continuous Speech Recognition System,” Proceedings of the IEEE International Conference on Acous-
tics, Speech and Signal Processing, pp. 53-56, April, 1990. ’ _

12. b B, JIs 3, 0 R “HMM 0 L TR LR <~ ¥ & s ETRREERATS
Ze4 pp. 63-69, October, 1988.

13. TER FIfT, AL BF =, it 8, JIos 2%, BERF 625 “HMM-LR &7 X 7 & oERErHi,” EFEEEE%L
FFEIFEL, pp. 63-70, December, 1989,

14. 4k BFz, I 2%, 790k AR “HMM FEER & FRl LR ~— ¥ % V7o SCHTEEE,” HASEZLKEPIER
£ pp. 259-260, October, 1988.

15. FEIR FIFT, db B2, Jilsd 25, BEEF 75 “HMM e F A OHEHRIC X 2 5Mli,” AARFERLESER
# &, pp. 81-82, March, 1989.

16. Jlism %, BEEF 8, dL B “HRA—T v %27 4 ORE,” QAFBELFFHRARESR, pp. 93-94, March,
1989,

17. 4k B, 5 Bdk, R BT, JII%E 35 “SL-TRANS KK\ 3 CETS SR — HMM F5E54% & LR #U§
Pk X 2 UETETERRER —) B LS 39 [EE&E KL, pp. 718-7T19, October, 1989.

18. B, MK M, A5 i2: “HMM-LR FERBEOAFER~OHEM,” HHRUER R 42 MEE RS, pp. 2:110-
2-111, March, 1991.

19. Toshiyuki Hanazawa, Kenji Kita, Satoshi Nakamura, Takeshi Kawabata, Kiyohiro Shikano: “ATR HMM-
LR Continuous Speech Recognition System,” Readings in Speech Recognition, Waibel, A and Lee, K. F.
Eds., Morgan Kaufmann Publishers, pp. 611-614, 1990.

20. Kenji Kita, Takeshi Kawabata, Hiroaki Saito: “GLR Parsing in Hidden Markov Model,,” Generalized LR

- Parsing, Ed: Tomita, M, Kluwer Academic Publishers, pp. 153-164, 1991.

21. dE WFZ: “HEMEERERS $£23 2.3 2] Bhvaa 727 A L IREHIGE T Al E =i, ATRE
Wy s ud—v ) —X, (19934 1 ARTFE)

22. K&, I, REEEES T HMM & v ABE~7 VB HELEEESHR,” TR-1-0266

23. dt,“Generalized LR Parsing in Hidden Markov Model,” TR-I-0161.

24. KM, EHE, (3R, SRR e D OESEINIT A ¥ 7 v 7,7 TR-1-0240.

25. {RIR, 1R, “SL-TRANS 1C 351 3 ETERERO 7c  ORSGARIDHRER,” TR-1-0241.

26. 4b,“HMM-LR = —¥—X +» ==a2 T A" TR-1-0246.

27. 46, “HMM-LR ¥ — X « =— F¥,” TR-I-0270.

28. db,“HMM-LR FEEE 7 v/ 5 b 2—¥—X » ==aFr” TR-I-0271.
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29. 4t,“A Study on Language Modeling for Speech Recognition,” TR-I-0273.

30. A&, ML, B, “REEES 1 HMM B8~ 7 F A5 b B A o SCHREEHERE OFHE,” TR-1-0284.
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/r/r7:d::

5 1B
HMM-HARD
71 fER
7.1.1 |BHx (5@ :codebook mapping)
VERLE -
HMM-LR D EZE5HIAERR - /NP AR
EEE IS : R B KH R (v =T = F Y 2T)

B filter+Postfilter: k. ki A&
WOBREEE LR F— 7 b, &It
EG NG E 2N

VERRB : 19914E9 A

7.1.2 ¥R (GEEES: VFS)

VERR :
HMM-LR D FZR5mIHE : /NEF, kFF
EEE IS BIRS KFH NE A KBS IR
Postfilter: ¥ (HMM~LR HHERZEH P 5 8ds)
WOREKELR 7 — 7 (BEAL)
EEa RN E 2N

VERRE : 1992410 A
7.2 HEEEENRA

7.2.1 |HAR

77 ¥4 VQ kD B HMM % v ACHifZak HMM-LR ~— ¥y =7 (Z2EER) &, =—F7 v 7 - =
€y 7 QFEEBIENA—FY 2T (v v —7) Efvie, BERO BIEFIRER 27

7.2.2 EHhR

EEEIN . VES HREA. BIST— £ (10 #5E) # HMM-LR ~— Fv =7 BT A/D, FEHT L. WS(HP)
TELEBELF TR W, HMM-LR A" —FY 7K E Y vy u— VT3, SBEFBES+ £V ye— FT 2 58eEEk,
7.3 FEYT MY TORE

Machine: atrq30
Directory: /q30_data/users/demo/DEMO_SOFT.DIR
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42 7. HMM-HARD
7.4 Directory #&
HMM-HARD/
—--> Adapt_new.csh
7.5 BHEXE

7.5.1 original coding

IHAR :

HMM-LR HARD -> dbBfF—. FEPGFIFT KFHHAA (e, 7o5v 77— %)
adapt.HARD -> HIFE

7.5.2 modified coding

Fihi :

HMM-LR HARD =-> dtBF—. KFHEEA. .
KREFE (F v 77— %), IREREH (B
adapt. (VFS) -> EiREIk. RAEE

7.5.3 Workstation Install Memo

7.6

1.

10.

BEIFSERRoE &

73t dk, TER, 8K, B8, /i, B, BEE, o, BEgL, M. “HMM-LRﬁﬁ FoRAm s B OFATE & HERERT
i, ¥, 1-5-23, pp.45-46 (1991.10).

. FRR, BT, SkOF, BEEF, D, BRI, R <7 AR bIcE S BRI LR oBRFE & ERERHE,” F¥

225, 3-5-6, pp.101-102 (1991.10).

. Akito NAGAI, Kenji KITA, Toshiyuki HANAZAWA, Tadashi SUZUKI, Tomohiro IWASAKI, Tsuyoshi

KAWABATA, Kunio NAKAJIMA, Kiyohiro SHIKANO, Tsuyoshi MORIMOTO, Shigeki SAGAYAMA,
Akira KUREMATSU : “Hardware Implementation of Realtime 1000-word HMM-LR Continuous Speech
Recognition ,” ICSLP92 (Canada) (1992.10).

e BET, JUsR BE, EEE FER: CHIMM TREIEEES & R LR BSORITEEE v i T AR, AR AR

3Cgk, Vol. 31, No. 3, pp. 472-480, March, 1990.

 TER R, 4k BF, FR O, J1I% 52, MR i HMM-LR EPEHs < 7 & OAGHT, AAETEEAT,

Vol. 46, No. 10, pp. 817-823, October, 1990.

. Kenji Kita, Takeshi Kawabata, Hiroaki Saito: “HMM Continuous Speech Recognition Using Predic-

tive LR Parsing,” Proceedings of the IEEE International Conference on Acoustics, Speech and Signal
Processing, pp. 703-706, May, 1989,

. Kenji Kita, Takeshi Kawabata, Hiroaki Saito: “Parsing Continuous Speech by HMM-LR Method,” Pro-

ceedings of the International Workshop on Parsing Technologies, pp. 126-131, August, 1989.

. Toshiyuki Hanazawa, Kenji Kita, Satoshi Nakamura, Takeshi Kawabata, Kiyohiro Shikano: “ATR HMM-

LR Continuous Speech Recognition System,” Proceedings of the IEEE International Conference on Acous-
tics, Speech and Signal Processing, pp. 53-56, April, 1990.

A BT, )1 B, ek FEEE: “HMM FEEE L TAILR /\-—#%:Fﬁlnfcfcﬁ'“ ; ErElRREEREA

E4:, pp. 63-69, October, 1988.

TER FHIFT, 4L §f=, oo 8, Jiis 2, BE 577 “HMM-LR FEERE S 2 7 & oA, EFEHEEES
EHEDIFRL, pp. 63-70, December, 1989.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

de B, JIE 2%, B S “HMM F5EES & TR LR < — ¥ 2 AV AXERE" BATSEZSHUEVER
F&, pp. 259-260, October, 1988. '

TER FIFT, 4 BF 2, JIE 2, B B “OHMM SR 7 VO XHEREGRC & 284, B ARATEZLEFTUILTR
£ pp. 81-82, March, 1989. :

Jim 25, B 062, AL TF: B -7 v 3 v 7 1 ORE) AATEZABFFIARERSR, pp. 93-94, March,
1989.

1E B, SO (i, R IET Sl 2 “SLTRANS I 3 SCErEAass — MM S5 & LR ol
REIC & 2 STHFE T — SIS 39 HAEAL, pp. 718-719, October, 1989.

LB, TR B, 0T 32 “HMM-LR FHEEB o GER~O#M,” HRUIEAE 42 H&E KRS, pp. 2-110-
2-111, March, 1991.

Toshiyuki Hanazawa, Kenji Kita, Satoshi Nakamura, Takeshi Kawabata, Kiyohiro Shikano: “ATR HMM-
LR Continuous Speech Recognition System,” Readings in Speech Recognition, Waibel, A and Lee, K. F.
Eds., Morgan Kaufmann Publishers, pp. 611-614, 1990.

Kenji Kita, Takeshi Kawabata, Hiroaki Saito: “GLR Parsing in Hidden Markov Model,,” Generalized LR
Parsing, Ed: Tomita, M, Kluwer Academic Publishers, pp. 153-164, 1991.

Ik BF=: EBIIEREES,” 5 23 2.3 [2] Bivwm 7 e & SORE HGE R v iolges e, AT R2E
W7y my—v Y —x, (19934 1 ARFTE)

Shikano, K., Lee, K-F., and Reddy, R., “Speaker Adaptation through Vector Quantization,” Proc.
ICASSPS88, 49.5, pp.2643-2646. '

Nakamura, S. and Shikano, K., “Spectrogram normalization using fuzzy vector quantization,” Journal of
Acoust. Soc. of Japan, Vol.45, No.2, pp.107-114.

TRICIERR, BEBUI RS DEREEF -2 Pk a— YTy 7wy ¥V XX IESEENML TEER, 1-5-
23, pp.49-50 (1991.03).

ARERHEER, Bl LFERt . “DBEERC X 2BE8I< 7 r VBERILEEREIC X OHEER C X 25, F3H
2, 2-Q-15, (1992.03).

H. Hattori and S.Sagayama: “Vector Field Smoothing Principle For Speaker Adaptation,” submitted to
ICSLP92.

H. Hattori and S.Sagayama: “Speaker Adaptation Method Based on Transfer Vector Field Smoothing,”
will be submitted to IEICE.

H. Hattori and S.Sagayama: “Speaker Adaptation Method Based on Transfer Vector Field Smoothing,”
will be submitted to SP.

763%, 115, B9, “Hidden Markov Model % Fi v~/ AABATSREE OBIAL” TR1-0015.

TEIR, JII%, BE%F, “Duration control methods for HMM phoneme recognition,” TR-I-0050.

e, I, T6R, “HMM-LR 3% i » A SCERRIC 35 1 3 RIS~ 7 A — £ ko e, TR-1-0076.
Ik, I, ZEE, “HMM EHR386% & HUR LR HUint: & v« ik S 580, TR-1-0082.

i, B 7 7 VA R7 M ABEHEcETS CEFEBIGIL,” TR-1-0096.

HEF, TEIR, BERF, “= 7 P A B ALEEEIEO HMM FHi~0EIs,” TR-1-0097.

HFf, ‘7 F L B EEEEMEOBI%E,” TR-1-0100.

R, B, EEE B IC B 0 3 B D Hig,” TR-1-0101.



44

7. HMM-HARD

34.

35.

36.

37.

38.

39.

40.

41.

42.

TEIR, /115, BE%F, “Hidden Markov Model Ic X 3 HEEERRERORER,” TR-1-0147.
1k, “Generalized LR Parsing in Hidden Markov Model,” TR-1-0161.

K, I, R, “EREE 0 e D OBIUERIT A ¥ 7y 7,7 TR-1-0240.

ERI7, ¥R, “SL-TRANS 1) 3 THEFFO e DOHESCHRAIOHEER,” TR-1-0241.
b, “HMM-LR == —#—X + == a7 1A,” TR-1-0246.

it, “HMM-LR ¥ — % + =— ¥,” TR-1-0270.

db, “HMM-LR FFEZM 7w 7 746 22— —X « == a7 ” TR-I-0271.

ik, “A Study on Language Modeling for Speech Recogn.ition,” TR-1-0273.

TR, “EEEEID S L CEEEEAEORZR,” TR-1-0263.
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SSS-based Speaker-Adapt. Cont. Speech Recognition

8.1 {F Ak

VerkE -
VERRE

8.2 HHERY

8.3 FEYT MY TOFE

Machine: atrq30
Directory: /q30.data/users/demo/DEMO_SOFT DIR

8.4 Directory &

SSS-LR

I

+- Adapt
(.

| +- Seqlist
| +- Src

1

4+~ Analysis
+~ Data

|
+- hideko

|

] +- Adapted_HMnet
| +- List

| +- Para

| +- Wave

|

I

| +~ Adapted_HMnet
| +- List

| +- Para

| +- Wave

I

I
I
I
|
I
I
I
I
I
I
I
J
I
I
I

45
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8. SSS-based Speaker-Adapt. Cont. Speech Recognition

+- kurematu

!
+- Adapted_HMnet

[

!

| +- List
| +- Para
I +- Wave
|

+- nagai

+- Adapted_HMnet

!

|

| +- List
| +- Para
|  +- Wave
|

+- saga

+- Adapted_HMnet

I
}
| +- List
| +- Para
| +- Wave
I
+- singer
I
+- List
+- Para
+- Wave

+- data_26phone
+- data_6cons

+- Dur
+- Exe
[
+- List

+- List.org

+- old_file
+- HMnet
[
|  +- FSU
|  +- Global
| +- MAU
|  +- MHT
| +- MXM
|

+- Reco

|
I

I

+- Gra
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!

|

| |  #- Src_parser
J | +- Src_verify
|

!

I

+- Sp_select

!
+~ Seqlist
+- Src

8.5 Make lZDWT

8.5.1 Adapt

directory SSS-LR/Adapt/Src/ K33 WT Makefile #FEfTLTTF X vro EfFA A— Y Adapt RVERE L E TS

8.5.2 Draw

directory SSS-LR/Draw/ ICEH T Makefile 25T LTTF & o FEFfTA A —¥ main SSER I ET,

8.5.3 SSS-LR.exe
directory SSS-LR/Reco/Src/ I BT Makefile #EfFTLTTF X \»o FEFfFA A —% SSS-LR.exe BVERX L E

Fo E7cn SSS-LR/Reco/Src/Makefile it SSS-LR/Reco/Src/Src_parser/Makefile & SSS-LR/Reco/Sre/Src_verify /Makefile
EETFLTwET,

8.5.4 Speaker-select

directory SSS-LR/Sp_select/Src/ ICI T Makefile #FfF LT T & o FEfTA A — Speaker_select 23/ERR
ENEI, '

8.5.5 WavePara

directory SSS-LR/Analysis/ IC33T WavePara34.c Za v A A LT, WavePara34 #{ERLTTF& v, (cc
-0 WavePara WavePara.c -lm)
8.6 EfToth
<SEfTRE>

% DEMO
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8. SSS-based Speaker-Adapt. Cont. Speech Recognition

- 8.7

B% X £

8.7.1 original

8.7.2 modified

8.7.3 Workstation Install Memo

8.8

1.

10.

11.

12.

13.

B ZERRo A &

R, &I, BRI, “aka(FR) & aki(Ek) @ /k/ GEILH 7 - A0SR EER L AERBESEZH - ATR
Y4 —Fa, No.12 (1992.11) '

WA, “EFEBICET 3 HMM & X OREIR LD 7 D OFE,” EHH, SP92-49, pp.17-24 (1992.9).

J. Takami, S.Sagayama, “A Successive State Splitting Algorithm for Efficient Allophone Modeling,”
ICASSP92 (San Francisco), 66.6 (1992.3).

- BR, BRI, “BUCRAESEIE (SSS) 1K & b HEMER L 28 < = 7 o HEBERTIE,” H3EAREE, 2-1-8 (1992.3).
C RA, BRI, “FRa v T+ R b ERECHET 2 ZRRESEIC X 2R~ = 7ROBEBIER,” B¥EEH,

SP91-88 (1991.12).

FEH, B, “BURIREESERE (SSS) KX 3~ a7 dky YV —2 OHBIMR,” FHERRE, 2-5-13, pp.73-
74 (1991.10).

BR, iR, 7Jt, Bkil, “FEEEIEE SSS-LR B SR R c &7 5 FRERSE THEROYR,” T,
2-Q-16 (1993.3) (RETFE).

J.Takami, A.Nagai, S.Sagayama, “Speaker Adaptation of the SSS (Successive State Splitting)-Based
Hidden Markov Network for Continuous Speech Recognition,” SST92 (Australia) (1992.12)

BR, /MR, gL, “FEFAETIMEABRIRED B (SSS) Ik X 3 FHILERN -~ 2 7 WOLER,” FHR
8, 3-1-8 (1992.10).

BR, sk, B, “BUcRigs gk (SSS) & LR ~A—¥# & L 72 SSS-LR Bt E ik FRc b 0 2554
BISOLERERHE,” AR, 2-5-5 (1992.10).
ER, BERL, “Sh~r =7 (HM-Net) % v EEB8I5,” 3408, 1-1-8 (1992.3).

KA, BRE—, VRIS, “BRIREDERE (SSS) L FHER v 7+ X MEFE LRA—F %S L & SSS-
LR SRS X 7 b, E55E8, SP92-33, pp.69-76 (1992.06).

Nagai, A., Takami, J. and Sagayama, S., “The SSS-LR Continuous Speech Recognition System: Inte-
grating SSS-derived Allophone Models and a Phoneme-Context-Dependent LR Parser,” Proc. ICSLP92
(Banff), pp.1511-1514.



EIE

Word-bigram-based Sentence Speech Recognition

9.1 fE R

VERE : HEL—
YERE : 1992.4.1 (V1), 1992.11.1 (V2)

0.2 MBI

word bigram FUH e, MIEECHIRER (FI0H 435 BAS

9.3 FEYTI MITOETE

Machine: atrq30 :
Directory: /q30.data/users/demo/DEMO_SOFT_DIR

9.4 Directory #3&

HMM-bigram
I

+~ language

+- org
+- pmarkovi

+- pmarkov2

I
|
|
!
| +- pmarkov3
| +- wmarkovl
| +- wmarkov2
| +- wmarkov3
|
+- recog
|
+- bigram
I
+~ INDEPENDENT
+- MAU
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50 9. Word-bigram-based Sentence Speech Recognition
9.5 Make [ZDWT

directory HMM-bigram/recog/bigram/ IC 3T makefile #ZEFLCF & o FATA A — ¥ main #VER S H
EEaS
9.6 EfTOHH

9.7

9.7.
9.7.

9.7.

9.8

1.

10.

11:

12.

directory HMM-bigram/recog/bigram IKBWT

% main
B AT
1 original
2 modiﬁed

3 Workstation Install Memo
BLEMERN R E

FEAR, Nk, R “FEEEHHERIC X 5 FH AN OBRE OffHRIRICOWT,” & 35 EffLeX, 1T7 1327-
1328 (1987-10).

LA, AR, M 2 BT~ 2 7 EF K X B AARGEOETEIR B OB & O fHsIR,” (E22KE, NLC8T-

24, (1988-03) .

AR, Ak, M “2EFMiwr 7 7 €T K B AARREOINETE HIRSSHER OBRBR E OfEEAIR,” TBULIASL

§%, Vol.30, No.4,pp.467-477 (Apr.1989)..

L JEAR, FE, MR <2 EREEESIRER % A v e HAREE I, NTT R&D, Vol.38, No6, 1989 pp.678-

689 (1989). .

Araki, Murakami, Tkehara: “Post-processing in Japanese Speech Rrecognition Using 2nd-order Markov
Model of Syllable,” NTT REVIEW Vol.1, No.3, September 1989, pp.96-104..

R, FE ME: ‘mEBEAITEFARRACAETHT T 4 A bDEBRYVALTFELCORT,” B 39 EEML

2K, TE-5, pp.575-576..

IR, Rk, MR FHESHERD 2 1 7L EHERBERR Y AR COwT) B2ALK, D-307, pp.6-27

(1989-03)..

R, FHE, fE: ‘mEvrAa 7T ARACRERIT T 4 X0 00FMRYAFT AT Y X8 EEEEH,

CS90-55, pp.13-18 (1990-10)..

AR, FOR, MR 2 B o 7 EEAER R L A BOEERS AT O, S22, SP88-29, pp.63-

70 (1988-06). .

FLE, 5 “BIGRAM # % b\ 36 MM IC & 3 CHREAEE 7 S35, 3-5-15, pp.117-118 (1991-04).

FE, oK, HE: “HASCEHATCT LT 2 B a 7EE FA AW ET» 25 U ) SR
FE” {E2ARSGEE, D-2, Vol. J75-D-2, No.1,pp.11-20 (Jan. 1992). .

AR, M, F b FHT T 4 RCGEAT S L ET AT Y XLOFHEICOWT,” 8 44 [FFLL K, TN-2, pp.
2.163-164..



9.8 BERIZEER R & 51

13. F Lk, BEBL: SEEEHEEBIC BB LR ~<—¥ & BiZE bigram QLB F£HH, 1-P-8, pp.189-190 (1992-
3)..

14, #f L, BBk “BiREO trigram 2\ BRSSO —T A = Y X 5,7 FEHR, 2-Q-7, pp.185-186 (1992-
10)..

15. Jin’ichi Murakami and Shigeki Sagayama: “An Efficient Algorithm For Using Word Trigram Models For
Continuous Speech Recognition,” SST92, pp. 330-335(1992-12)..
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9. Word-bigram-based Sentence Speech Recognition




%10 ¥

Word-trigram-based Sentence Speech Recognition

10.1 & Bk

VelkE : AR~

VERRH : 1992.4.1 (V1), 1992.11.1 (V2)
10.2  HEREEHAA

word trigram #FfH L e, EBHECE R (FEEH 435 BAAR

10.3 FEY 7 b9 T7OFRTE

Machine: atr-pl14
Directory: /users/demo/DEMO_SOFT_DIR/large/recog/ngram

10.4 Directory &

atr-pl4:/users/demo/DEMO_SOFT_DIR/large/recog/ngram

10.5 Make [ZDWT

directory ngram/ IC#\T makefile #EfTLTCTF&E o EfFA A— ¥ main R E L E T

10.6 EfTOHFH

<EFER>

% main
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10. Word-trigram-based Sentence Speech Recognition

10.7 BERAE

10.7.1 original

10.7.2 modified

10.7.3 Workstation Install Memo

10.8 PREEMZERN AR E

1.

10.

11.

12.

13.

14,

15.

A, ik, ME “EFEEEREERIC X 5 E 7 B AL OBR S OfERIRICO VT, & 35 EiELLK, 177 1327-
1328 (1987-10).

TR, R, BE: QEFHR 3 72T K b AAREOHIRRMEROBR X OFNZR,” B3, NLC8T-

24, (1988-03) .

3. FER, WL, M 2EEMivr 2y w70 k3 AREO IS STETES OBk X ofsIR,” BT

&E, Vol.30, No.4,pp.467-477 (Apr.1989)..

L FER, M, T “2 BEEIRGINER L - 2 ARSI S TREALE,” NTT R&D, Vol.38, Nob, 1989 pp.678-

689 (1989). .

Araki, Murakami, Tkehara: “Post-processing in Japanese Speech Rrecognition Using 2nd-order Markov
Model of Syllable,” NTT REVIEW Vol.1, No.3, September 1989, pp.96-104..

A, HE, IR ‘mEvA =7 EFARREE T 7 4 X b O D ABFRCONT,” 8 39 EfL
&K, TE-5, pp.575-576.. '

LA, fE, MR “HEEEERO X 4 7L THRGAERR Y AB K onT,” BEAR4XK, D-307, pp6-27

(1989-03)..

PR, RE E: ‘mEwAT T EFARRACABEITT A RAbOBRRYART AT XL [EEEE

CS90-55, pp.13-18 (1990-10)..

CHE, FEAR, TR 2 B o 7 R e S R AT L T BFHTE R ATIONE,” B354, SP88-29, pp.63-

70 (1988-06). .
FE, 53 “BIGRAM % % b\ 5 HMM I X 3 XCHiE7258,” %5, 3-5-15, pp.117-118 (1991-04).

.k, AR, mE: “HASGEFHAINCH LT 2E L+ a2 78 e F A2 v iBElErAs U XEEREORBE
" {BFARDGS, D-2, Vol. J75-D-2, No.1,pp.11-20 (Jan. 1992). .

R, #E, N E: “HHiZ T4 RACEAT LT AT XA0FfIICoT,” & 44 [EBILEK, TN-2, pp.
2.163-164..

Rk, BB “BEEEEEIc B 05 LR A—¥ L MiEE bigram WY F2E4R, 1-P-8, pp.189-190 (1992-
3)..

Ik, BRI “BAZE® trigram % VAol B0 —T A= ) X4, FEFHER, 2-Q-7, pp.185-186 (1992-
10).. ‘

Jin’ichi Murakami and Shigeki Sagayama: “An Efficient Algorithm For Using Word Trigram Models For
Continuous Speech Recognition,” SST92, pp. 330-335(1992-12)..
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Phoneme Recognition using a TDINN

11.1 B

ek : E8 7 (JLR [DEC))
VERCEFT : 1988.12

11.2 1&%?#%

&V o — AR TDNN I X 3B HBINO T o FldB LT 2ERI v TV RBERRT — 2 7 7 4 LinbEn
Rtre R 7 A XA CRET o HEOBHOFRRETL. TR0 hBEBCEINI T TH 2%,
74X LCHRIL, —EREFEBLADD, Bx L LTHELRET 5, Tk, THOBEEMCETRT 3,

11.3 FEY 7 Yz 7OFTE

Machine: atrq30
Directory: /q30-data/users/demo/DEMO SOFT_DIR

11.4 Directory &

QUIZ/ -=+-- SRC/ ———-———-- <C V—RBU~vET77LA>
| Makefile dspdefs.h
[ quiz_x1i1.c net_disp.h
| snet_disp_x11.c net.h
| set_color.c c.h
| areadshort.c QuizColordetf.h
[ fft.c Nn.h
| ham.c Nnp.h
| Nn.c
I
!
+=— TRAIN/ ———-—~ < % * *x % * >
! consall.disp consall.net
| consall.voc consall.wght
I
|
+—- WORK/ ——————- < * * *x x * >

| demo.rand3
demo.rand3.7920601"

|
| demo.rand2.sav
|

55



56 11. Phoneme Recognition using a TDNN

+-— MAU/ LBL/ ~—+—-— DO/ ~—<TF <X Z 741>
I MAU_1_7777.LB
|
+-- D1/ ~—<5<n 751>

|

!

[

! I MAU_1_7?7?.LB
|

| +——= D2/ ~<F =N ZyA4r>
I

I

I

+== D1/ ~—<FE F—X 71>
I MAU_1_7777.LB

l

I

I

I

I

I

l

I

l

I 4= WAV/ ~—+-- DO/ ~—<EHE F—% Fyfar>
I

|

I

I

I

] 4m= D2/ ~—<EHE F—& Ty AA>
I

[

+-= <S4 A—U>
quiz_x11

11.5 Make [ZDWT

directory QUIZ/SRC/ iIc T, Makefile #EfF LT A I o EfFA A~ quiz x11 X HEF4Lv 27 I —
TH % QUIZ/ IKfERENET, ‘

11.6  E{TOH

<E:>
% quiz_x11 comsall -a WORK/demo.rand3

11.7 BEREAE

11.7.1 original

11.7.2 modified

11.7.3 Workstation Install Memo
11.8  BEEHIZRRICH &

1. P. Haffner, et al., “Fast Back-Propagation Learning Methods for Phonemic Neural Networks,” Proc.
Eurospeech89, Vol. 2, pp.553-556, (Sep. 1989).

2. P. Haffner, fit, 3345R, 1-6-14, pp.27-28 (Mar. 1990).

3. A.Waibel, BYERRBIAMEEER# (TDNN) 1 & 5 41, SHPIRLT, SPST-100, pp.19-24 (1987-12).
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4. A. Waibel, IRHFEX, BEEEZ:, “Phoneme Recognition by Modular Construction of Time-.Delay Neural
Networks,” 35382, 2-P-12, pp.225-226 (1988.10).

5. RIFIL, A. Waibel, BERIEH, BEEE, “EXa— VR =2 —-TAZ v V=2 DAF—AT vy 7L 3
FEEEE SEPTRAR, SP88-105, pp.73-80 (1988.12).

6. A. Waibel, T. Hanazawa, G. Hinton, K. Shikano, K.J. Lang, Phoneme Recognition Using Time -Delay
Neural Networks, Trans., ASSP-37, No.3, pp.328-339 (MAR. 1989).

7. A. Waibel, H. Sawai, K. Shikano, “Consonabt Recognition by Moduiar Construction of Large Phonemic
Time-Delay Neural Networks,” Proc. of ICASSP89, (1989.05).

8. A. Waibel, H. Sawai, K. Shikano, “Modularity and Scaling in Large Phonemic Neural Networks,” IEEE
Trans. Acoust., Speech, Signal Processing, Vol.37, pp.1888-1898 (1989.12).

9. 77 =AnrviKR—t : TR-I-0034, TR-I-0058
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11. Phoneme Recoguition using a TDINN




£ 12 E

Phoneme Spotting using TDNNs

12.1 fE R

Verk® « BR (LR [DEC])
VeRBAE ¢ 1988.10

12.2  BIE A

TDNN 2 fWCHEREOERA Ry T4 vy (RE¥xv=v?) 217557 %, BBREEEHT—47 74
AZHHRRAATITR D T—HLLTDoTWBHEEEN, DX 5 AT THERINTWEIE, ERT 3, Tk, T
D HERT %, }

12.3 FEY T Yz T DRI

Machine: étrq30
Directory: /q30_data/users/demo/DEMO.SOFT_DIR

12.4 Directory #&

SPOT2/ =-+-- SPOT2_SRC/
l WCI—ABRYP~v X7 741>
I
I
+-- Data.fft.100/
| <k ok ok ok kD>
|
{ .
+-- Data.phon. 100/
| < K k ok Kk k >
| .
l
+-— MKS_SRC/
| WKCI—ABY~v X7 741>
I
I
+-— nnwidget/
| < % &k % * k >
I
I
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12. Phoneme Spotting using TDNNs

|
J
!
[
[
!
|
|
|
!
|
I
|
|
!
]
B
-
I [
{
|
[
|
|
l
|
|
i
{
|
]
|
|
{
|
|

+-— wavel/ -- MAU/ --+-- LBL/ ——+——
I I

I
I
!
|
!
I
I
I
I !
I
!
I
[
!
I
!

4= WAV/ -+

= < EFFA A=Y >

| Spot2 List.100

| mks

|

+-— < NETWORK FILE >

| VU.net

!

+~— < WEIGHT FILE >

| VU.wght

|

+-— < SAMPLE FILE >
basho. AP omoshiroi. AP

phonall.net

phonall.wght

Do/

<TGV TyAA>

D1/

KT RN ZyAR>
<G FyrAar>

TGN TFAN>

- D4/

<G T >

D5/

ST~ 7y AN>

<FEF—% 771>

D1/

<EET—& 770>

<EEF—&% 771>

<BEETFT—F Ty

<EET—% Tyl

D5/

<FEET—F 7741>



12.

5 make IZDWT 61

12.5 make (ZDWT

7417 b Y- SPOT_SRC/ FHWT, Makefile ZFEfT5 3 &, EfT4 A —¥ Spot2 25, SPOT2/ oL %Ik

e T do

12.6 EfTOES

12.

12.
12.
12.

12.

1.

2.

10.

<S>
% Spot2 List.100 -f Data.fft.100 -o Data.phon.100 -m 0.05 -h -v

<PEE> .
SEfTRSIC Data.fft.100 &, Data.phon.100 ® L &iC,
IThEn 7277 AA8 VERE R 3,

T BEREAE
7.1 original

7.2 modified
7.3 Workstation Install Memo

8 FAEMIZERRE L

RFE, 1, T35, 2-P-11, pp.223-224 (1988.10).
R+, ft, e, 2-P-25, pp.279-280 (1989.03).
ER, b, 345, 2-P-24, pp.277-278 (1989.03).

. BRIEH, RHBN, EHRE, RNEEBh=a—I12%y b Y= 2T RA Ry 74 v 7" E%2,
SA-1-4, Vol.1, pp.335-336 (1989.03).

CBRIER, FHEX, ERFR, “BRETEPOEREAEy 71 v 70O TDNN BRE” TEHELE,
SP89-32, pp.63-68(1989.06).

CERESR, RHEFT, BEHE, BB NEERE (TDNN) % fleASHRA Ky 74 v 7 O%E,” T8,
1-1-25,pp.49-50(1989.10).

. HSESC, ERIES, A. Waibel, BEREE, “BltS BN O /e D DREN RN Y VTS SHAEy
54 v {258 vol.J72-D-11, No.8, pp.1151-1158 (1989.08).

. H.Sawal, et al., “Spotting Japanese CV-Syllables and Phonemes UsingTime-Delay Neural Networks,”
ICASSP89,(1989.05).

. H.Sawali, et al., “Spotting Phonemes and Syllables for Continous Speech Recognition Using Time-Delay
Neural Networks,” Systems and Computers in Japan, vol.21, No.9, pp.71-79 (1990.09).

77 =r K-} TR-I-0089, TR-I-0090, TR-I-0103
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12. Phoneme Spotting using TDNNs

Ve



C

PD-TDNN for Phoneme Recognition

13.1 R

VeERRE
Ve B :

13.2  HERESHHA

13.3 FEY 7 bz TORE

Machine: atrq30
Directory: /q30_data/users/demo/DEMO._SOFT_DIR

13.4 Directory &

PD_TDNN/ ~—+-~ SRC/
| (CY—R BU~vXT7A1)
|
+-— FILE/
|
|
+-- wavel/ —-- MAU/ ——+-- WAV/
[ |
I +-- DO/"
| | BRTF—47740)
I I
| +-= D1/
[ I ERETF—48774 )
I |
| +-- D2/
I [ (FEF—427741)
I |
! +~— DSA/
[ I ERF—42774 1)
| I
| +-- DSB/
I I BETF—27740)
| I
| +-- Dsc¢/
| BRT—27740)
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64  13. PD-TDNN for Phoneme Recognition

!
+-— (ZEfFff A=)
PD_TDNN_Demo
13.5 Make (ZDWT
FAvZ U — SRC/ BT, Makefile %573 5% &, 574 A— PD_TDNN_Demo 2, PD_TDNN/
DU VERE NS,
13.6 ZEfTOLH

<SEfTE >

% PD_TDNN_Demo

13.7 BARXE

| 13.7.1 original
13.7.2 modiﬁed
13.7.3 ‘Workstation Install Memo
13.8 POEMZERRN A E
1. &R, gL, ¥R TDNN K X 32 ERiTE, TEPELKER, SP90-10, pp.9-16 (1990-06).

2. [EE, BELI, 3R TDNN (310 5 HRESE O, FEEQMFRACR, 2-P-15, pp.159-160 (1990-
09).

3. J.Takami, A .Kai, S.Sagayama, “A Pairwise Discriminant Approach using Artificial Neural Networks for
Continuous Speech Recognition,” JASI(E), Vol.13, No.6, pp.411-418 (1992.11).

4. [ER, Bagall, B2, s TDNN & FH LR ~—¥Ofa§IC X 5@ EHides,” Faing, 1-5-22, pp.43-
44 (1991.10).

5. J.Takami, S.Sagayama, A.Kail, “Speech Recognition by Combining Pairwise Discriminant Time-Delay
Neural Networks and Predictive LR-Parser,” NNSP91 (Princeton), pp.327-336 (1991.9).

6. J.Takami, S.Sagayama, “A Pairwise Discriminant Approach to Robust Phoneme Recognition by Time-
Delay Neural Networks,” ICASSP91 (Toronto), 8.52.13 (1991.5).

7. A, BRI, DR =2 — T ARy VT = RAVAERRRICET 5w X X RORECDWT,” HMM-
NN v v # 9y 4 (EE) (1990.2).

8. J.Takami, S.Sagayama, “Phoneme recognition by pairwise discriminant TDNN,” ICSLP90 (Kobe), S16.5.1,
pp.677-680 (1990.11).

9. R, BEIgL, ¥R TDNN i1 5 HEHEZFZEORR,” HFHRE, 2-P-15, pp.159-160 (1990.9).
10. &R, Ak, ¥R TDNN i X 3 53KB8,” B3, SP90-10, pp.9-16 (1991.6).



£ 14 E

TDNN-LR Cont. Speech Recognition

14.1 fE B

VERRZE : /NR (B B5)
VEREHAE ¢ 1991.09

14.2 AR

23c, Neural Fuzzy FEHHE® @ L% TDNN & LR A— ¥ % # &bt % TDNN-LR 254 S0zt o
F e, BB R T — X 7 7 A M %5HRAVTITR Yo iy FEDOHTRSED Discrete £ 4 7o TDNN i€ &
5 HESER D fT R wIlE T L TV 3,

14.3 FEY 7 Y T7ORE

Machine: atrq30 _
Directory: /q30.data/users/demo/DEMO_SOFTDIR

14.4 Directory &

TDNN_LR/ -—-+-- SRC/
[ (CY 2B~y X774 0)

+-— List/
| (JARrYZ7740)

+-- FILE/
| (% & % % % )

+-- wavel/ ——+-—- MAU/ --+-- LBL/ -~+-- DO/
I I (F_r7740)
| I
I +-- DSB/
I (F_A7740)
I

f

|

I

I

I

| +-— WAV/ -—+-- DO/
| | FEF—4)
| I

I +-— DSB/

[ HET—4)
I

+-—- SPOT_RES/ —-+-- FZ/
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14. TDNN-LR. Cont. Speech Recognition

| T (*xx* %)
| I

| +-- HD/

| (% % * % % )
I

#-= 1r0/ ~—--+-~-- Src/
I (*x*x*xx%x) (CY—R, ~y&¥T7741)

|

= <<EfTA A —U>>
[ TDNN-LR_FZ

]

fee KL 2 R Z YT E>>

I new_tdnn. sh

|

+-— <<E DfE>>
old_TDNN-LR/

14.5 Make [ZDWT

4V } ¥~ SRC/ KT, Makefile #5f73 3 &, EfF( A— ¥ TDNN-LR_FZ %, TDNN_LR/ ©

LV E B,

14.6 E{TOHH

<S> -
% mnew_tdnn.sh MAU

<HEE>

SEfTHERIC, SPOT_RES/ D TFRTFT—RX 77 A AMHVERE R B,

14.7 BEREAE

14.7.1 original
14.7.2 modified

14.7.3 Workstation Install Memo

14.8 PIERIZERNRE

1. #, fit, TDNN FEHA Ry 7 4 ¥ 7 L FHll LR ~—F% A\ ARERHEEST AT, TR-1-0144 (1990-02).

2. Miyatake M., Sawai H., Minami and K. Shikano, : “Integrated Training for Spotting Japanese Phonemes
Using Phonemic Time-Delay Neural Networks,” Proc. of ICASSP, $8.10, pp.449-452 (Apr. 1990).

3. Hidefumi Sawai, “The TDNN-LR Large-Vocabulary and Continous Speech Recognition System,” Proc.

of ICSLP90, pp.1349-1352 (1990-11).

4. Hidefumi Sawai, Yasuhiro Minami, Masanori Miyatake, Alex Waibel and Kiyohiro Shikano, “Connec-
tionist Approaches to Large Vocabulary Continuous Speech Recognition,” Special Issue on Continuous
Speech Recognition and Understanding, IEICE Trans. Vol.E 74, No.7, PP 1834-1844, July 1991.

5. /NER BREA, BEIRL TEAT, A H Waibel: “THBH=n—F %y VT —2 0B 377 ¥4 38k TRER,

1-5-15, pp.33-34 (1991.03).



14.8 BEERZERN R E , 67

6. /R HERL, BEBIL 768, A Waibel: “=a—9 4« 7 7 Y—%Bic & 3 TDNN-LR B HEE X 7 4 Ot
BEM L, {23, SP91-24, pp.49-56(1991.6). '

7. JNEE BERL, FER £, #UU TPk, AH.Waibel, BEIHL BB “Sa—F 4 . ¥ 7 V- RBORGEEESIC S
JBEhR” SRR, 2-5-11, pp.69-70(1991.10).

8. Yasuhiro Komori, “Neural Fuzzy Training Approach for Continuous SpeechRecognition Improvement”,
Proc. ICASSP92, Vol.1 ,pp.405-408, 1992-03. '

9. 77 =hrvr— 1} : TR-I-0085, TR-I-0144
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14. TDNN-LR Cont. Speech Recognition




£ 15 =

Speaker-Adaptation + TDNN-LR

15.1 B

VelRE « BR (B &8)
VERRE : 1992-02

15.2  HEREEEA

tfiyk<~zﬁﬁﬁu:;~7»%yPV—&&TNNLR%ﬁA%b&kiﬁﬁAﬁKi51%%%®?
Eo .

ANFEDO <A 7 ANENEIERF L7 AV P R—ZFEBE =2 — TRt v VT -7 X WVEREEDF
PSR~ L, BEFIC L V2B I N TDNN-LR ICANT 3 C L ick h UHHENoBBE T4 5 B
B kR 5% (1 B~2H) « ANEECX 2HEERET—4 (50~ 100 HFE) 2AVTH o LHEEE
LT¥#<{, TDNN 0ZE ik, Neural Fuzzy ZEEYHH.

15.3 FEY 7 MY TOFHE

Machine: atrq30
Directory: /q30_data/users/demo/DEMO_SOFT_DIR

15.4 Directory ##&

AD_TDNN-LR/ --+-- SRC/
| (CY—R R~ X774 1)

+-- LRO/
| (% % % x % ).

+—- 'ADAPT_NET/
| (NETWORK FILE)

+-- DURATION_NET/
| (NETWORK FILE ,DURATION FILE)

+-— WAVE_DATA/
| (% % % x % )

+-- SPOT_RES/
| (% * % x %)

4+-— WEIGHT/ --+-- ADP_WEIGHT/
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15. Speaker-Adaptation + TDNN-LR

] | (WEIGHT FILE)
I |

| +-- TDNN_WEIGHT/ -
] (WEIGHT FILE)
]

- <EEFTA A—U>>

! ad_tdnn_lr SpeechIn

|

tom KV 2 NRZ Y T IO>
at_tdnn_lr.sh

©15.5 Make [ZDWT

F4vZ7 ¥ — SRC/ kBT, Makefile #5732 &\ HEff{ A—¥ ad_tdnn_Ir 35, AD_TDNN_LR/ @
L VEREN B, 8

15.6 ZEfTOMLH

<SEfFEE>

Y, ad_tdnn_lr.sh 5

<EE>
SEf7REIC, SPOT_RES/ & WAVE_DATA/ DI,
ENEFh F—2774A2HeHKENh 5,

15.7 BRAE

15.7.1 original

15.7.2 modified

15.7.3 Workstation Install Memo
15.8 BEEMZIRXRE

1.

BIRED, RAS, BIUHHEE, “=2a—9 % v V-2 KX BESEG T AWAEEEN, S350, BEU
ZegEF L 1-8-16, pp.31-32, (1990.09).

BERET, BB, FRHE, BILHEE, “b 7 2 Y F R—2XEHER=2— T v % v 7 — 7 e XY

PR, TR, REDTARES, 3-5-10, (1991.10).

- BIRED, NEREEL, YIS, “IDNN-LR S5E FEmic B I 2 NEEEE TDNN LEHFES =~ -T2

F v bV —7 oBilig,” FTHAER, BEVIRRES, |, 2-Q-21, (1992.03).

BRI, NREREL, IR, MU, “v 7 A v b R—AEEIS =2 —F %y b7 —2 & TDNN-LR %

e CETE TR, BEDIZEAR0E], SP91-105, (1992.01).

. Keiji Fukuzawa, Hidehumi Sawai, Masahide Sugiyama, “Segment-based Speaker Adaptation by Neural

Network,”pp.442-451, Proc. NNSP’91, (1991.09).

. Keiji Fukuzawa, Yasuhiro Komori, Hidehumi Sawai, Masahide Sugiyama, “A Segment-based Speaker

Adaptation Neural Network Applied to Continuous Speech Recognition,” §5.1, Proc. ICAS5SP32, vol.1,
pp.433-436; (1992.03).



516 &

Speaker-Indep. NN-based Cont. Speech Recognition

16.1  fF B

VERGE : BIR (B HE)
VEREH : 1992-02

16.2  #EaEEiRA .

REFEEEOTFEI %745 9 TDNN & LR ~—¥%2#5E&bd4 TDNN-LR & XF AL X 2 EFEA S L
B RIS SO 7,
16.3 FEY 7 bY z7ORIE

Machine: atrq30
Directory: /q30_data/users/demo/DEMO_SOFT_DIR

16.4 Directory &

IND_TDNN_LR/ —-—+-- SRC/
[ (CY—R B~y ET7741)

+-~ LRO/
| (% * % * * )

+-— DURATION_NET/
[ (NETWORK FILE ,DURATION FILE)

+-—- WAVE_DATA/
| (* * % % * )

+-- SPOT_RES/
| (% % % % % )

+-~ WEIGHT/
l (WEIGHT FILE)

+-— ETC_LIB_SRC/ --+-- ETC_X11_MT_LIB/
| | (cry—=)

I I

[ +-— XKRNL11/

| | (CV—ARBF~y E7741)
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72 16. Speaker-Indep. NN-based Cont. Speech Recognition
| l
| = KTAT T Y>>
| 1ibMYX.a 1ibXKRNL11.a
l
+-m <<EFAL AU
| ind_tdnn~1r Speechin
|
= KV 2 AT Y T >
ind_tdnn~lr.sh
16.5 Make [ZDWT
F41 27 FU— SRC/ £HWT, Makefile #EFFT3 &, EFA A—¥ ind_tdnn-Ir 35, IND_TDNN-LR/
DTIVER TN Bo
16.6 ZETOHLF
<SEfTHE>
% ind_tdnn-lr.sh 5
<IEE>

SEfTRRIC, SPOT_RES/ & WAVE_DATA/ O TFIC,
ENEFN FT—R277AAIWEREN B,

16.7 BERXE

16.7.1 original

16.7.2 modified

16.7.3 Workstation Install Memo -

16.8

1.

REERZRER A &

BIRET, /NEERRA, BIUfESE, “TDNN-LR S S A ic 1 3 NEEEHEE TDNN LEEEE==—F
F v V7~ 7 oMREHE,” FEER, BEMARES, , 2-Q-21, (1992.03).

LIRS, B, BBIR, B, =2 —F ARy b T — 2 K X A REEERETHEES AT e —FEK D w, TR

LR, 1-5-17, pp.37-38 (1991-03).

. WA, POE, ¥, TDNN % fv 7 NFEFEE SR, T EEMIROUER, 2-5-8, 63-64 (1991-10).

. Satoru Nakamura, Hidefumi Sawai and Masahide Sugiyama, Speaker-Independent Phoneme Recognition

Using Large-Scale Neural Networks, Proc. of ICASSP92 (1992).

. K. Fukuzawa, Y.Kato, M.Sugiyama, A Fuzzy Patition Model(FPM) Neural Network Architecture for

Speaker Independent Continuous Speech Recognition, ICSLP92, Th.PM.P.14, pp.1383-1386 (1992-10).



£ 17T &

FPM-LR

171 fER

VerkE - B DN
VeRgH : 199248 H

17.2  #REEAA

Fuzzy Partition Model =a—%4%» V=2 T —F 7 7 F x E v A NEEST G SELo 7

17.3 Directory #&

FPM-LR

+- DURATION_NET
+- ETC_LIB_SRC

I I

|  +- ETC_X11_MY_LIB
|  +- XKRNL11

+- LRO
+- SPOT_RES

+~ SRC

+- SRC_ETC

+~ SRC_PARA

+- SRC_SOCKET
[

|  +- SRC_CLIENT
|  +- SRC_SERVER
| +- include

|

+- WAVE_DATA
+- WEIGHT

17.4 SEV T bz T O

Machine: atrq30
Directory: /q30_data/users/demo/DEMO_SOFT_DIR
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74 ) 17. FPM-LR

17.5 Make {ZDWT

17.5.1 fpm-Ir

directory FPM-LR/SRC/ i\ T Makefile 2T LT T & o —D kD directory FPM-LR/ O FICSESTA
A= fpm-Ir BERENET. (Makefile 1Kid DecMotif A, Hpmotif A, dwt AARAEI R TWET, )
17.5.2 libMyX.a

directory FPM-LR/ETC_LIB_SRC/ETC_X11_MY_LIB/ ik W T Makefile ZEfFT LT T & e —2 LD di-
rectory FPM-LR/ETC_LIB_SRC/ O Fic 74 77 ¥ — libMyX.a 23ER E L ¥ 5

17.5.3 1ibXKRNL11.a ‘
directory FPM-LR/ETC_LIB_SRC/XKRNL11/ I WT Makefile #EFTLTTF&E v —D kD directory
FPM-LR/ETC_LIB_SRC/ »Tww74 7> J — libXKRNL1l.a ZFREh ¥7
17.5.4 wposition and wait-button
directory FPM-LR/SRC_ETC/ it 8\WT Makefile #EfFT LT T X v, FEff A A~ ¥ wposition & wait_button
P—o_ koD directory FPM-LR/ IKVERE N E T,
17.5.5 SRC-PARA/fpm-lr-p.dec.out
directory FPM-LR/SRC_PARA/ iKW T Makefile ZEfFFLTT Vv EFFA A—¥ fpm-Ir_p.dec.out 24k
RENFET, (Makefile itk DecMotif Fi, HpMotif BB IR TVET, )
17.5.6 SRC-SOCKET/SRC-SERVER/fpm-Ir-p.dec.out

directory FPM-LR/SRC_SOCKET/SRC_SERVER/ I\ T Makefile #EfTL TF & \», FEf7f A— fpm-
[r_p.dec.out = _kd directory FPM-LR/ IC{ER XL E T (Makefile it DecMotif i, HpMotif FiZAE I N
TwET, )

17.5.7 fpm-lr-client

directory FPM-LR/SRC_SOCKET/SRC_CLIENT/ I 3\ T makefile #EZfT L TTF & \»o FEfT4 A—¥ fpm-
Ir_client =2 ko directory FPM-LR/ KVERE N E T

17.6  ETOHT
<SR

% fpm-lr_para.sh

17.7 BERATE

17.7.1 original
199248 B

17.7.2 modified

25 L AHLE : 199249 H
Y= g 754 TV VAR : 19924E 10 H
SREESALA - : 1992411 A



17.8 BEEMZEAN A E 75

17.7.3 Workst_ation Install Memo
17.8  EEMsERXE E

1.

. IEIR, DigE, &1, FPM-LR % AV AR EsS s ans s

pE, B, EANFETE b D=2 — T % v V7 — 2 % v iclifi S i, T E¥ELQHHRMNE, 3-1-1, pp.T1-
72 (1992-03).

5

5, TEE O, 3-7-3, pp.167-168 (1992-
10).

. &, 1L, Fuzzy Partition Model % v osdifs s sl SP92-77, pp. (1992-06).

. DIEE, B, SARIETFESD=a - % v bV — 2 H vl S E i, ETIEREEEA ~ray

EFN Za—FAFy b7 REET IHL EERNTE RIEIEMEA S, SPREC-91-2, pp.47-
48 (1992-02).

. Y.Kato, M.Sugiyama, Fuzzy Partition Models and Their Effect in Continuous Speech Recognition,

NNSP92, pp.111-120 (1992-8).

. K.Fukuzawa, Y.Kato, M.Sugiyama, A Fuzzy Patition Model(FPM) Neural Network Architecture for

Speaker Independent Continuous Speech Recognition, ICSLP92, Th.PM.P.14, pp.1383-1386 (1992-10).

Y.Kato, M.Sugiyarha, Fuzzy Partition Models and Their Incremental Training for Continuous Speech
Recognition, ASJ(E), Vol.13, No.6, pp.411-418 (1992 Nov.).
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17. FPM-LR




£ 18 &

" A Neural Network for Word Category Prediction

18.1 {E R

VERRSE @ PR FEE., JER
VERRBFT : 19884210 A

18.2 #IF A
BESSFRETAR =2 —F AKXy VY~ CED LS KEFH LT B EENT 57 %,

18.3 FEV 7 YT DOEIE

Machine: atrq30
Directory: /q30_data/users/demo/DEMO_SOFT_DIR

18.4 Directory &

NETgram/ --+-- SRC/
I V=2 RUE~vET77A1>
|
+-~data/
| <F—% 774r>
I
+——~ <Y R} T4 r>
I List.19
I
t-— <SEfTA A—3»>
| spot19
I
+-— BAKS/

18.5 make [ZDWT

F4vZ Y — SRC/ KEWT, Makeflle #5773 % &, FEfT4 A—¥ spotl9 25, NETgram/ o L7z IKVERR
¥ (R

18.6 EITOMLT

<S>



78 18. A Neural Network for Word Category Prediction

% spotlg List.19
18.7 BFERXE

18.7.1 original
18.7.2 modified

18.7.3 ‘Workstation Install Memo

18.8  BHERISERIC AL &
1. Y, BB, =X 7 v = =X b =7 K B EEESITRIORS, FF385R, 3-P-8, pp.243-244 (1988-03).

2. W, B, =2a—9 A%y Mc kB N-gram BEEFITFHIE 7 A ORE, TR, 2-P-2, pp.205-206 (1988-
10).

3. A, FR, JIEE, BEEF, HMM S35 & NETgram ¥ A BEETHEER, TEELBFEREE, 2-P-3,
pp.145-146 (1989-10).

4. M.Nakamura, K.Maruyama, T.Kawabata, K.Shikaﬁo, Neural Network Approach to Word Category Pre-
diction for English Texts, COLING’90, Helsinki (1990-08).



519 &

Noise Reduction Using a Neural Network

19.1 fEEX

Ve A B
YRR

19.2  ##EEAR

Ea—IAFy VY= TR THETORALATEI ODHEEHESRTTS TEH/E Lk List 7 7 f x b, OUT-
PUT 77 A1 & INPUT 7 7 A A 2% 5iH & Y ETREERT B

19.2.1 List 774 LD 7 F—=v |
(7 7 4 A8D MAX (& defh CE#. MAXFC 50)

[display_name] [file_1] [file_2]

file_1 --> noisy file name.
file_2 --> noise-free file name.

* example (Training data) name of file must begin at ’t’ !!

TRAINING_1 til_o t1_1
TRAINING_2 ti_o t1_1

* example (Non-training data)

NON_TRAINING_1 =ni o ni_i
NON_TRAINING_2 =nl_o ni_i

19.2.2 EEEEOEA

i?"{ —BHOF—EBHEATEN 200HBERFERINTE T, FOBE7 7 A NBOWELEDN "t A b <<
TRAININGDATA >>, 7t DI# A H i << NON-TRAINING DATA >> Wi 2 A Y AMERINET,

EED A = a—lE, <V AOERX vV CEELES,
Next P ROF—Z 77 ANBERT B,
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80 19. Noise Reduction Using a Neural Network

Prev : —DHDT—F 7 A % FERT B,
Select P TR T T ANTERT B,

D/4 : EEHT (daout) 2175,
Procedure ! WK, (Bh)

Exit : KT

19.2.3 Procedure [ZDWT

Procedure 2 =a—TEFRX Y%7 ) v 755k, PHF—£D 15 msec BILKIN T, FehV4 v FVCE
RENET, COR, —BFTFTCOWTWERZ a—AN— %3 c ek, BBF— 2% X7 v—n 3T
B 15 msec WAL FERIEDERNTEETS

Return : Procedure V4 Y FUY RBLTILOV 4 ¥ FYKES,

19.3 FEY T MYz 7O

Machine: atrq30
Directory: /q30_data/users/demo/DEMO_SOFT_DIR

19.4 Directory &

NR/ --+~- SRC/
I (CY—RBU~v X774 1)
I
+~— DATA/
I (F—&z741)
1
- KKYR T AN>>
| List
!
= <<EEFTA A=
| nnn
I
+~~ BAKS/

19.5 run OF

<SEfTRA>

program List -f data_directory

-—=> " nnn List -f DATA "

19.6 I VL IDOEFEEEEIE

NR/SRC/ O Tt T Makefile #FFLTLEE e I v A nicid, [usr/lib/ ®Fic1ibX1l.a libdwt.a
Just/include/ OFIC X11/ 25, HETCF,



19.7 5% ‘ 81

19.7 g%
BRHIR=—7 4 V7 4 %{E}ﬁbfvﬂi?‘o
(Transform.c Transform.h TransformP.h Wave.c Wave.h WaveP. h)

19.8 BHEXE

19.8.1 original
19.8.2 modified
19.8.3 Workstation Install Memo
19.9 BJEMZmXEE
1. ANE—, AR NC X 2HEEME= 2 — I 0% v 7 — 27 DT, FEHER, 2-P-18, pp.237-238 (1988-10).

2. S.Tamura, An Analysis of a Noice Reduction Neural Network, Proc. ICASSP89, Vol.3, pp.2001-2004
(1989-05).

3. Hf, R, WEARAC X BMSNE=2 -S4 % v VYV — 27 O%KE, FEZ2LHHAEE, 3-4-18, pp.303-
304 (1990-03).

4. KE B, BEABRAC X 2 HEESHE = 2 — I 4% v F OFHEES~ DI, TEEAHBERCE, 1-8-3, pp.5-
6 (1990-09).

5. BH. B, BEARNC X 3BEEHUE=a—F 4 v V7 — 7 OFEIL, B2, SP89-120, pp.9-14, 1990.

6. AR, i, BRARNC I ZHETHE=2—~F 1% v ¥V — 7 OWR, FEFFEHER, 3-4-18, pp.303-304,
1990.

7. S.Tamura, M.Nakamura, Improvements to the noise reduction neural network, ICASSP90, Albuquerque,
pp.825-828, 1990.
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Neural Network Workbench

20.1 E R

VERFE : AR (k. LR [DEC))
VERRE : 1989.10

20.2 HEAERREA

Za—SAFy V-2 OWRATIE v S AT E,

Y—JRF—va VY bkCEy VY= V—IHRE T T 74y 7FR LS Xy PV — 27 OREF - B, BRI
DEZLR, FBBOX v VIO, TAVYIVETARY 2 —F0%ky VT —2D¥BSarS56k LT DCP2
A :

20.3 FEYV 7T FY T O

Machine: atrq30
Directory: /q30_data/users/demo/DEMO_SOFT DIR

20.4 Directory &

NNWB/ —--+-- SRC/ —--+-- DEC_UILS/
I |

| I

I +=-~ MOTIF_UILS/

| l

l |

| +-- <<C source programs>>

| ~> nnwb

l

+-— DCP2/ ——+-- bdc_samp/

|

|

| +-~ src/

| l (C source programs)
| I -> dcp2

l

I t-- <<data file>>

| dcp2.additional

|

+~— Sample/
|

83



84 V 20. Neural Network Workbench

l

+-- TRAIN/

l

[

+-= bdg/

|

I

tom <<EEfTA A—U>>
dcp2 nnwb

20.5 Make [ZDWT

Directory NNWB/SRC/ KB\, Makefile #FfTL T A& Vi EfTA A — ¥ nuwb 2VER I T T, Di-
rectory NNWB/DCP2/src/ & WT, Makefile 2T LT ZE o EfFA A—Y dep2 BSVERER T T %
7en VERRE N7 EfFA A — V1%, Directory NNWB/ O FT~BWTL K&\,

20.6 EfTOMLH
<SEfTEA>

% nnwb

20.7 BEARXE

20.7.1 original

20.7.2 modified

20.7.3 Workstation Install Memo
20.8 PFAEMIZEERN L

Lo, B, “ma—T iy FVEERY -/ RVYFURFA-Fy VY7 Z2F 4 E B IR A RRCD
VT, FEE OISR, 2-P-26, pp.181-182 (1989-10).

2. W, BB =2 —F 4%y VY —271C & D N-gram BEETFHIE 7L ORMN, FEELHEHEARCE, 2-P-2, pp.205-
206 (1988—10).

3. B, B, m2—F gy MRV — I RVF L RFA-F v VI -2 F 4 ABIXEE= FERCDO W
T -, TR-1-0113 (1990-09).

4. R B =2 — Sk y VY~ 7B BNy 7 T usy — v a VB ORER(LALE, TR-1-0113 (1990-09).



£ 21 &

Speech Synthesis Using Non-Uniform Units

21.1 {E B

VERRE : ERL. R AR =N
VERH : SFER44E10A

21.2 HEEEEHAA
Hx oSS FEEN T EROCHW 3 TEHAIGHRER Y 2 7 L OB 7 T, AEEHUGRER S X7 4 13,
N—ric Xk HIEREHROLER, ¥ 7R T AEMICES WA 4 D0 MBI ERY A BB AESSEIN OB

R, BIUT TR 7677 A- 2 C X BRAEHE - il - SR L o 7 MBEHEEL A DD TH D, 227 b
NMERFHER SURBERETFHRCET 75, AEXEOF—F - FANR I 2GROTFER EEE Do

21.3 FEVT bY T ORE

hdachine: atrq30
Directory: /q30.data/users/demo/DEMO_SOFT_DIR

21.4 Directory #&:&

newTALK/ ——+-- CURSOR/
| (C source program)

+-- DEMO_VOICE/
+-~ INPUT_SRC/
I (C source program :nTalk_input)

+-- MENU_SRC/
| (C source program :nTalk_menu)

+-— PATH_DATA/
+-- SELECT_SRC/
| (C source program :nTalk_select)

+-— SENTENCE/

85



86 21. Speech Synthesis Using Non-Uniform Units

+-- SPECT_GRAPH/

] (C source program :spect_graph)

+-— SPECT_SRC/
! (C source program :nTalk_spect)

+-- SPECT_WAV/
+-— VOICE_SCR/
| (C source program :voice ,voice_vax)

+-— XINPUT_C/

| (C source program)

+-- XMENU_C/
| (C source program)

+-= <<KEf74 A—U>>

nTalk_input nTalk_menu
nTalk_select nTalk_spect

|
|
| voice voice_vax
! spect_graph

J

4o K2 ART YT EO>
demo_conversationl.sh
demo_conversationi_vax.sh
demo_conversation2.sh

demo_conversation2_vax.sh

demo_outline_vax.sh
voice_out.sh

|

[

I

I

| demo_outline.sh
I

|

| spect_wav_vax.sh
]

+—— LKF—=Z T 7 fA>>

21.5 Make {ZDWT

21.5.1 nTalk-input

directory INPUT_SRC/ KI5 WT Makefile #EFTL T X v newTALK/ @ T nTalk_input 23ERK X
nEdo

21.5.2 nTalk-menu

directory MENU_SRC/ IC 5T Makefile #Ef7L T A&\, newTALK/ O FIK nTalk_menu HVERER X h
F3

21.5.3 nTalk-select

directory SELECT_SRC/ ICHWT Makefile #EfTL T & v, newTALK/ © T nTalk_select 23/ERR X
NFE3o



21.6 E£TOHF 87

21.5.4 nTalk-spect

directory SPECT_SRC/ I35 T Makefile #EfT L TL & v newTALK/ O TFiC nTalk_spect Z5ERL X
WET

21.5.5 spect-graph

directory SPECT_GRAPH/ Ic 35T Makefile ##fTLTL & \»o newTALK/ O FiC spret_graph 23VERL
ENET,

21.5.6 voice, voice-vax

direcory VOICE_SRC/ 1€ 35\~ T C source program voice.c J2If voice_vax.c % 2 ¥4 AL, newTALK/ ®
L7Z~move LTLEE n,

21.6  EITOMLH
<FEfTH=>
% nTalk_menu
21.7 BEERFERRSOR &
21.8 F;ﬁ%f.:x €
21.8.1 original

21.8.2 modified

21.8.3 Workstation Install Memo
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522 F
Voice Conversion Using VQ Codebook Mapping

VQ FBIROBEBRICED  BFEZEHL (Voice Conversion) HED 7%
7 PETEFEEAWCEEOEFEE Y ERE O bACEREHL, BEEX7 v oBEEHoxf it I
HESE, 7 MVEARBABCLICK Y, BEOFEERLEB LT 3,

22.1 {E Bk

Ve : BER B (BiAE N'TT HI BF%EET)
S ave@nttspch.ntt jp

ek B -

22.2  HEAEERAA
AAREDHEE (32) & XFE(22) LEFEDONE (3 D) OFEEMT %, HE LTI Y v 7 L BEEE I E

CDOWT, B bNIFFCHEEENAD daout %75, HELXERXDLPLLORE>TWEOT, List TEREZD
FmBDFAVI I LT ANGRIEET S

22.2.1 List 774 ILDT7F+—=v |}

DIR_1: VQ/DATA/demo2/mau -—> BEF—Z05F4svZ7 Y,

DIR_2: VQ/DATA/demo2/mau_P --> pitch FE]FT—% 0 »

DIR_3: VQ/DATA/demo2/mau_s -=> spectrum FFT—X D »

DIR_4: VQ/DATA/demo2/mau_fsk  --> pitch & spectrum ZEHiF—Z D »
DIR_5: VQ/DATA/demo2/fsk > EET—4D »

TAN_1: 124 —> M RN DEEF~E 77 AN,
TAN_2: 130 > " x5 Le "

TAN_3: 132 —> " x5 EE

BUoN_1: SB3_02 —> " rhbi E—E ER OEE EE e "
BUN_2: SC3_16 > " FERER D IR EER AR ¥ TR "
ENG_1: mit_1 -=> " My name is MITalk. "

ENG_2: mit_7 —-=> " May I have your name ? "

ENG_3: mit_6 -=> " Can I help you 7 "

22.2.2 EEEOHY

EEC 1~5 oM (LEDTF4v 7 PIETS) &, BEELIER TN ENERIN, BAKEEE R
XELCDONWT, BDONEIEFT daout 25f7bi %, (daout LTV 38, ZDESOM2 Flush 37 3) Exit iC T
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90 22. Voice Conversion Using VQ Codebook Mapping

To

HASZEpBE (3 D) DEE : 1~ 5 ¥T daout 3 5%,
AZEZEnwEE (22) HEE : 1 & 4 % daout T3,

FREDOIE (3 2) DBE : 1 & 4 % daout T3,
Training Sample : DEMQ 7 FEZ#ETT %,

(/usr/users/speech/ DT LVC_sample* Z344E)

22.3 FEV T MY TOFTE

Machine: atrq30 ,
Directory: /q30_data/users/demo/DEMO_SOFT DIR

22.4 Directory #%&

VQ/ ~-+-— SRC/
| (CV—RBUP~v Z7741)
|
+-— DATA/ —~+-- AD/

]

+—— CEP/

|
+-- PMOD8/ --+-- SYN_03/

| +-- SYN_Q7/
| tmm KLKF—=E T 7 A A>>
| ko k ok

|
+-— TIME/

|
+-—— demo/ ——+—— fsk/

+-— mau/
+-— mau_fsk/
+-— templ/
+-— temp2/

I
I
I
]
| +=— <Y X b7 7 AN>>
| list 1list.BAK
! _
+-- demo2/ —~+-- FVQmanu_fsk/.
+-— FVQmau_man/
+-- fsk/
+-— mau/
+-— mau_=fsk/
+-— mau_mht/
+-- mau_mnm/

+-- mau_s/

+-- mht/
+-- mht_mau/
+-- mnm/

I
I
I
I
|
|
I
I
I
|
|
I
I
I
I
|
I
!
!
!
I
I
I
I
I
I
l
I
!
!
I

l
I
I
I
]
I
| +-— mau_p/
|
|
i
|
|

+-~ mnm_mau/



22.5 OV L LDHEFEEEEIER 91

| == KPR+ 77 A A>>
I list 1ist.BAK
| A
+-- demo3/ —~+~- fsk/
| +~- mit/
| +—— mit_fsk/
I
+—— select/ —-~+-- fsk/
[ +—— £sk_fts/
| +-- fts/
| +-- mau/
| +-- mau_fsk/
|

+—— <<X image>>
VC.img'

+-— fsk/
o (F—&7741)

+-- mit/
| (F—&7741)

+-— <<Traning Sample File>>
| LVC_sample

tem TR LT A A
] List

== EEfFA A—U>>
| gvox.eng

+-— BAKS/
BAKS_2/

22.5 AL IIOLEHEFTEEIR

VQ/SRC/ O FIC 5\ Makefile ¥ EFF LT £&¥ o = ¥o8f A Just/lib/ ®Fic libX1l.a libdwt.a &
/ust/include/ OFC X11/ HBETT

22.6 E{TOLF
<EFRA>

% qvox.eng List

22.7 {EE

daout DL & E, x_io.eng.c ®da_flush() &\ 5BIRDOH D sleep(n) CHREIL TV ET % Flush & &
5E# k. Qvoxengh DHTERELTVWE T, daout KT 77 A ALBOEXBZ O NLFETLhA->TnET, %
¥ ¢ %2 % & ”Invalid Number of Channel” £ \w5 =5 —283CE 30T, BEELTLEI »,



92 22. Voice Conversion Using VQ Codebook Mapping

22.8 FHEXE

22.8.1 original
LREDYRET M4 r 0 (AHDZ DR, BRIEENTLERELL) CENTY Lo b DTT, (by FE)
22.8.2 modified
22.8.3 Workstation Install Memo
22.9 BEEMZEERNRE
1. I M, R E, B f’kﬁ:, B Jfﬂﬂe, ~7 PABETFbIC X BFEEEE, BATFEZLUSFVIRES.

(1987-10).
2. PR EfR, PR E, BEE AR RE MR <7 PVBTRC K sFEEEROMN, ABARTEEIFFIER
£, (1988-3). ,

3. %R Efd, Cross-language voice conversion, HAFEZLFRFPIERES, (1990-3).
o, FIES ENE, R B, B R RR MK <2 PARTALICK 2EEEE, ETEEERES TETEL,

(1988-2).
5. R Ef, PR E, BE FE, RE WK SEEChAEEER, ETEESERES TEMER (1990-
2).

6. M.Abe, S.Nakamura, K.Shikano, H.Kuwabara, Voice conversion through vector quantization, ICASSP88
(1988).

7. M.Abe, K.Shikano, H.Kuwabara, Cross-language voice conversion, ICASSP90 (1990).

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

9. M.Abe, K.Shikano, H.Kuwabara, Statistical analysis of bilingual speaker’s speech for cross-language voice
conversion, The Journal of the Acoustical Society of America, Vol.90, No.1, pp.76-82 (July 1991).



ATREESESERERS 254 (ASURA )

23.1 fE KX

Ve - TR
VERRB : 1992411 A 30 H

23.2 HEAERLEA

[BE] BAISEXZFITAORDaI2=r—v a2 vRAOBKTAL3C L EEKBL T, SESEHTER X7
2 ASURA #VERR L. ZOIHIER TRV Lice FEakilit ATR CTRE - BiR L A SEEEIEANN & ot
LEHESAREFRALTE Y, SHEEBHCT L TR -RSR T ER LT, SEHFER. ATR CRE - BER
LSS LSEEHEREEYRALTE Y, HEOMKH LK FA vE HIT2 ks iELTvwET,

(2R

1. TFEEH. SRS IUTEERE—ELTER L b DT, R, EFER#LSELE L OB oYESE
MBI BT, TN bOMOHEEVEA*MHEBCTASBRE AoTwnET,

2. EFEEMC T 2 ERBNTHIEFRET VL, AIBROFTROBELHMCKB L A BEOHEF L TT,
HEOEFF — 2 COFEFEBSHAEEAD T, ZHFEFEHCTLTHEWERREEYER LT T,

3. SRR CcR. BAROR L SRCHH T 2 HBEZ L. FENTEERO X 5 2 SBSRAFH RS> c e i
TEIT, LERLFAEZZLCSHL. EREHOBVR 2R LTvEToC, KEECENL T
7

[pE] ERXBCBETIREELERSI X7 &L, EEREE. SHEEERE L 1,500 FoEEEHoTwE
o BB TR AL LEEOEEN AT EbLOMW 90% 2HKS5 C LBTEET,
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94 23. ATREFEEZEHRERZAFL(ASURA)
[& 2T LIERR)
HAESE
5z | | B85
NS SR A
.
HZE | BE || X e | RER
RRAR T R o | BE
- A WYER
| B _‘I%X ge | D17
T SRk B = P

23.3 Directory &&

23.3.1 atrpll

atrpil:/users/cstar/DEMO_R1.0/
I
+- COMMU/
I
+- ASURA_MAIN_SUB/
b
I +- 93.1.12/
| +- 93.1.14/
I +-93.1.20/
| +- P_SSS_LR/
!

[

| +- ALL_LQG/
|  +- CMU_LOG/
|  +- GER_LOG/
| +- LIST/

| +- OLD_csh/
|  +- TEST_LOG/
{ +- sh.old/

|

+~ MODEM/

+- OPTIQN_WINDOW/
[

[ +- BACK930125/

[
I
I
I
I
|
I
!
I
!
!
!
!
l
I
I
I
I
I
[
|
I
(.



23.3 Directory #i&

|  +- PLOT_WINDOW/

[ -

I |  +- BACK930113/
| |  +- BACK930125/
| I

| +
I

+— FONTS/

|

+~ HELV.bdf/
+~ HP.snf/
SUN.snf/
TBGM.bdf/

+

+

+- RECOG/

I

+- Adapt/

o

|  +- Seqlist/

+- BINHP -> SRC/BINHP/
+- BINSUN -> SRC/BINSUN/
+- Data/

| +

+- Dur/

+- ETC/

+- Exe/

+- Exe_C-STAR/

|

+- BAK.930119/
+- LDGS/

+- Gra/
+~ HMnet/

+- FMS/
+- FTK/
+- FYM/
+— MAU/
+- MHT/
+- MXM/

+- ADAPT/
+— ADDHEADER/
+- ALLOC_DSP/

I
I
I
I
I
|
I
I
I
|
I
I
|
I
I
I
I
I
I
I
I
I
|
I
I
[
I
|
I
|
|
|
|
I
I
I +- BINHP/
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i

ayft

5

I~}

%

FERSZFL(ASURA)

BINHP.org/
BINSUN/
DEMOCANDX2/
I

+~ TMP/

DSP/
ENDIAN/
FZK_NGRAM/
GKILL/
INCLUDE/
LpC/
MAKE_SEQLIST/
MAKE_WORD_SAMPLE/
PARAIN/
PARAIN.930111/
PARAIN.930201/
POSTFILTER/
RMHEADER/
SOCKET/
SP_SELECT/
sss/

I

+- Src_parser/
+- Src_verify/

SSSLIKE/
THROUGH/
VAR_CONV/
WAIT_CUT_BUFF/
XEXTRACT2/
|-
+- BAK.930115/
|
+- DISP/
I ‘
| +- BAK.930108/
| +— BAK.930113/

+— FONT_TEST/
b

| +- DISP/

| 4+~ Exe/

| +- PARENT/
!

+— PARENT/

[ |
| +- BAK.930113/

!
!
!
!
|
|
{
|
I
I
I
I
I
I
I
I
|  +- TRANS_DISP/
!



23.3 Directory #i&

97

!
!
I
I
I
I
I
I
[
I
I
I
I
|
I
I
I

+- Ver1.1.930115/

!

!

] +- DISP/

| +~ Exe/

| +~ PARENT/ .

| +— TRANS/

| +— TRANS_PARENT/
|

!
!
|
|
|
|
I
I
| +-~ gomi/

| +- inc/

|

+~- Sp_select/
[

| +- Seqlist/
|

+- Unseg/

+- TOOL/

I
|
I
|
I
!
I
I
I
I
!
I
I
I
I
|
|
I
I
I
I
I
I
l
|
I
I
I
I
I
|
!
I

|

+~ BITMAP_BUTTON/
+— ENDIAN/

+— NKF/

+— P-JANUS/

I |

| +- DEMO_MODEM/
| +- MODEM/

+- RFILTER/
+- SpeechIn/
I
+- BINHP/
+~ DOC/
+- SRC/
|
+~ .tmp/

]

[  +- adin_as28.c/
| +- d_as28.c/

| +- daout_as28.c/
|  +- dasbox.h/

|  +- udm.h/

J

I
!
|
I
|
I
I
|
f
!
|
|
|
I +- RCS/

|

+- SpeechIn.930111/
| I

| +- BINHP/

| +— DOC/

|  +- SRC/

I |

| +- .tmp/
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98 23. ATREE

R

I ! +- RCS/
| I

|  +- WAIT_BUTTON/
|  +- XINPUT_SAGA/
[ +- XMENU_SAGA/
| )

+- TRANS/
]
+- filterdemo/
|
+- resultfile/
+- translation.C-STAR/
|
+- TEST/
+- TRANS_SRC/
I |
| +- BAKS/
!
+- TRANS_SRC.930119/

23.3.2 as22

as22 (SUN machine) K&\, atrpll:/users/cstar/DEMO_R1.0/ #3 as22:/home/cstar/DEMO_R1.0/
Ky JvI7ERTWET, : '

23.3.3 atrpl9

atrpl9:/users/project/asura/demo/cstar/demo/

+- cstar/
I
+- .vue/
|
+- apps/
+- atrp19:0/

!
|
[
| [

i | 4= current/
I

|  +- palettes/
]l +- types/

| |

I
I

+- tools/

+- english/

I

| +- com-interface/

I

{ |  +- bacup.921215/
1

|  +- emoxph_dict/

|  +- src/

I

I
I
I
!
[
I
|
I
!
l
I
I
I
I
I
|
I
I
I
!
|
! o



23.3 Directory #&

99

I 1 +- talk/

I I

|  +- world/

| |

I +- mk-acp/
I +- mk-nlp/
I

+- eval/

! |

| 4= inputfile/
|+~ outputfile/
|  +- tramnslation/
I

+- german/

+~ Data/

| |

|  +- irdata/
|

+=- LOG/

|

I

I

|

|

l

| +- com-interface -> ../english/com-interface/
| +- gmorph_dict/
|

|

!

I

l

|

+— tmp/
+- world/
|
+- mk-acp/
+- mk-nlp/
+- tmp/

+~ filterdemo/

+- asura_disp/

+- asura_disp.bak/
(.

|  +- bak/

| +- bin/

+- inputfile/
+- postfilter/
+- resultfile/
+- speechsynthesis/
+- translation/
+- translation.C-STAR/
|
+— NEW_TRANS/
+~ OLD_TRANS/
+- SOC_TEST/



100 23, ATREEERBRERCZAFL(ASURA)

23.3.4  atrpl?

atrp17:/users/cstar/C_STAR/
I
+- Wv/
+- job_loop/
+- work/

23.4 Make [ZDWT

FIZANLE-FEBBLTLEI W,

23.5 EfToh KU EE

EE]
B ASURA #7313, LUTowy vRBAEETT, ¥k, THEFNZFy V-7 T2 BERD Y 5,

e as22 (SUN) : #EHE, AUEEAv—vavH
o atrpll (HP) : ¥FF#. AUEEF~v—va v
e atrpl9 (HP) : #iERA
e atrpl7 (HP) : FHEEHA
T bic, EFRICE. EF52208HFOY 27 5 BBETT, |
as22 (SUN machine) ® ¥4 v 7 } ¥ — /home/cstar/DEMO_R1.0/COMMU/EXE/ BT TDa<y ¥

FETLTTFE e (FEE: 74127 + Y — /home/cstar/DEMO_R1.0/ &, atrpl1(HP machine) k¥ v 7 Xh<T
wEF, )

% ASURA

23.6 BERATE

23.6.1 original
23.6.2 modified

23.6.3 Workstation Install Memo
23.7 BEEMEERNARE

1. S.Sagayama, M.Sugiyama, etal, ATREUS: Continuous Recognition Systems at ATR Interpreting Tele-
phony Research Laborartories, SST92 (1992), SE&kpiE.

2. [ATR EHSEMEREG S 2 74 ASURA | iRsEs, s, BFE. HATESE, B UBEk, Mt
(ATR HEHEREEDIRDT) HRAERAL 46 MEEAS (1993 4 3 ARETE)

3. WriRSESE, BIHE, MR ISR EEERGER Y R 7 & SI-TRANS 2 C3 () 2 EFREHEY | 1991458
THEBEEPARRELERS, D-53 (1991-09).

4. PIPGEsE, REEISE, BOuE, Bt LIRAY, MRS “BISEERERSERY 2 7 & SL-TRANS 2, HAEEY
LR 3 EERAETIARE SRR (1991-10).
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5. Tsuyoshi Morimoto, Masami Suzuki, Toshiyuki Takezawa, Gen’ichiro Kikui, Masaaki Nagata, Mutsuko
Tomokiyo: “A Spoken Language Translation System: SL-TRANS2”, Proceedings of the fifieenth Inter-
national Conference on Computational Linguistics (COLING-92), pp..1048-1052 (1992-08).

6. Tsuyoshi Morimoto, Toshiyuki Takezawa, Kazumi Ohkura, Masaaki Nagata, Fumihiro Yato, Shigeki
Sagayama, Akira Kurematsu: “Enhancement of ATR’s Spoken Language Transtation System: SL-
TRANS2”, Proceedings of the International Conference on Spoken Language Processing (ICSLP-92)
(1992-10).

7. BEEL, fh: TEHEEERERESER Y X7 4 ASURA | HAEEZA TR 5 FREERUIIERE LSRR (1993-
3) REFE.

8. S.Sagayama, M.Sugiyama, etal: “ATREUS: Continuous Recognition Systems at ATR Interpreting Tele-
phony Research Laborartories,” Proc SST92 (Brisbane), pp. 324-329 (1992).
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TERERY—IL

f%y7}7zT%%$%K%%¢5ﬁbKuTK%TI5&?—»%#&-&%eriTo%ﬁmy—»%%-

RS LUTORA TR~ E T,

V—REAVI VI —£: 77 ANE
GRS =

24.1 —f&RAY—IL
1. COLORVIEW: colorviewer

X display EC, EHFIREAR L 7 —2RET 5o

2. FONTLIST: fontlist
DEC station ko, X F§ DECfont O3 & o

3. HARDCOPY: hardcopy X display @y »—Fat—% & 3,

4. XGRAPHI: xgraphl
FE%-EH 7-7 7%%‘7“”’0

24.2 ®EHEY—L

1. SPAC.N: spac_n
FET =50\ HFERY Ao 7117

24.3 ASURA FERYV—IL

1. DEMOCANDX2: democandx2, srv-democandx2

EE7HES. R’ window

2. XEXTRACT?2: clixextract2, srv_xectract2
cli_trans, srv_trans

FERIFER. 52, FOR window

3. XMATRIX: xmatrix
likelihood map % Dftd.

i e

NF—TF7F 2 VER window
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24.4 HIEAY—L (Y zARZ YT })
1. XINPUT_SAGA: xinput
Key AJIER window
2. XMENU_SAGA: xmenu
A = 2 — BRI window
3. XW_BUTTON: wait_button
REVITVREFL Ttk X,
24.5 Jrs > LEER, lib, 20
1. TOOLKIT_WIDGETS

2. NnfpWidget: wbtNn
Za—9niy FOFEKAZ—FERA. Xtoolkit Widget

3. TRANS_.COORDINATES
4. XG: XG.o

5. XGKS: ibXGKS.a

6. XKRNL11: ibXKRNL11l.a

7. DR_SPECT: libDr_Spect.a, libcXgks.a
GKS BBEERPFE >, X DEREEOLDD, 4777 —
24.6 774 ILDFRTE

77 ALDEE R Y TREEL ¥
r Location of source - \

hostname: atrq01
directory: /q01/users/local xtools/src

J
r Location of binary ~
hostname: I N TWVWE <V
directory: /usr/local/bin or demo/bin
_J

15475 ) —cowntil, FEAY 7 P ERCEIMTVET,
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MBCDHE VHBER I B2 DI Y B EH L ETET. BEFBRUTORY TFo RFEHEVER
LR Blic ey 7 v v :r: 7@1’!5532?_%‘!% BIRBEEE R W AVGEEH D, SHENTFOWI D VB ‘i
Fo %®’§Komf1ﬁ]ﬁ?ﬁlﬁﬁ5 cEELFET,

£ 25.1: gy
U

- HE | sk WiF 7 €I
11 | FFBEA HMM-LR Speaker-Adapt. Cont. Speech Recognition (CBM)
12 | BiREEK VFS-CHMM VFS Speaker Adaptation CMD-HMM-LR
14 | oghm VFS-DHMM Speaker-Adapt. Cont. Speech Recognition

[Wifmg=ias) SI-DHMM Speaker-Indep.(male) Cont. Speech Recognition

15 | (yagkth | VFS-CHMM-new '
17 | Bk | HMM-HARD
20 | BEE— SSS-LR SSS-based Speaker-Adapt. Cont. Speech Recognition
18 | # ko~ HMM-bigram Word-bigram-based Sentence Speech Recognition
18" | #AEfE— HMM-trigram Word-trigram-based Sentence Speech Recognition
1 | #8RE QUIZ Phoneme Recognition using a TDNN
2 | \BRE— SPOT2 Phoneme Spotting using TDNNs
3 | DmEEk NETgram A Neural Network for Word Category Prediction
4 | DOEREK NR Noise Reduction Using a Neural Network
6 & B — PD-TDNN PD-TDNN for Phoneme Recognition

(\ ) 7 BiRE TDNN-LR TDNN-LR. Cont. Speech Recognition

a 8 | #R=E" | AD-TDNN-LR [ Speaker-Adaptation + TDNN-LR
9 #HiRE— | IND-TDNN-LR | Speaker-Indep. NN-based Cont. Speech Recognition
13 | @ iRE NNWB Neural Network Workbench -
16 | higEeEsk FPM-LR Speaker-Indep. NN-based Cont. Speech Recognition
| 10 I HEEA I nuuTALK | Speech Synthesis Using Non-Uniform Units

5 | IS vQ Voice Conversion Using VQ Codebook Mapping
19 | FrReese SL-trans.A
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