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FANE

ATR EEIEIERERDIZEE X, SEOBE% 5 bl 2 ZOHEERREF v EH T 57D, 7'
T2 b TERMTEEL D4 AR IEABENTE ke ZLTEAT RV 27 FOKTICD
7 D BRI AR R R AR L 7 H = EE o HEEERE S ABER X 7 4 ASURA
FREE L oo AR CHRIT 5 SSS-LR EiftE sty A 7 &k, ATR 0 FEEEEIIFE OR#%
AR & LT ASURA KA A EN 72, EERERIERERZF DL R T L TH b,

222 clE. SSS-LR 2+ 3x A7 el 7404 v A F—ADFHE, v fa, K
Uy RF bty bT v 7OHECODATRRD, EI3FJTR, BRC~A 7 2FHALTCEEA
H13 3 FE=oiH), RUFEBVEFEL DWW TRR%, B4 TR BV AT LE2EBRL T34
Tu S ILCDONTHRRS, &5 CE. SSS-LR #5HiisER T X7 4 & LTHE I HEDOER
v azrzz )7 VEOBHEYTA N, VY TAF— 2% HAnC, BHEASEHERNTE 3B
AT 2, MEEE LT, £7 05007 —27 7 A VOFHEE, FHfiv R F L THWRE
Y aART YT PCOWTIEEARIAY 4. Ebic, 12f@o DSP #Hw % SRTP IOPBOX
DAVRZR I r—vavi, ZREEFRTE 70 s 7 20D CREEBICEHH-AT %,
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471%—»@%&

1 FT—=7roonsyrra—F

$ cd <directory of your choice>

$ tar xv

K ATFLBA VA L—ATE0DOF 4 v FY (B, ATREUS) 2YERR L. £~
BELC, tar 2=y FICEXDBER 7 7 A2 TE Y Y e—FF 5, 910 ~15 A H A
FDOT 4 RTEEDPBETD 5o

2 Ty beTFyTFETSNAIL

$ cd ATREUS
$ setup.csh

setup.csh I3, &@Co 7w s sk avrfrl, ETEA 7 7 A % ATREUS/BINHP IC A
VA +—=AF B, O setup.csh F WEERICEWE L. $HOME/.cshrc Q¥ —F _RIFELE
EHZTHRNVWHLE S EE VT 5, £/ S-RIP [OPBOX %A v X +—AF 2085
7 MTFDASBOX-12, DASBOX-16 0 ¥ b oEHEN B 0% E AT b,

b Ly —2DEVa—rDHh, Flid, LPC(7 v T 4 WaveParals) DAk Ha v~ g
A LTewnig, BIFTo X 5icd 5,

$ cd ATREUS/LPC
$ make
$ make install

3 Hardware and Software Constraints

DASBOX-12 (devicename /dev/dm0) # 7. DASBOX-16 (devicename /dev/das0) &
B X M7 HPY000/ Txx o U — XD 7 — 2 27—+ 2 v (0S: HP-UX 8.05) % JH\ %,

co7 e, X11R4 @ Motif sffifiEdo 7 7 A A Jusr/lib/Motifl. 1 MU
Jusr/1ib/X11 (F 7y & BB WL /usr/1ib/X11R4) BV b B,

Yy FEF LS 20000 BLEASH b B (ATREUS/DEMO/Exe/menunew. csh % 2:H),

:)

<

%



2.3 Hardware and Software Constraints

3.1 Fonts

CoOFER, LLTFD 7 4~ b (scripts in directory ATREUS/DEMO/Exe) 23FHE L5, &
VR LOMEI L Y, SEDY V2T, REAEF7+ ¥ r 2P F— LAV, ZORME
#. X11R5 23 sic X YR E N D,

fontname

% 2.1: X Window fonts

script

j16.32x32
jeuc.16x32

NewWordRegistration.csh

NewWordRegistration.csh

—~adobe-helvetica-bold-r-normal-—-34-240-100-100-p-182~1508859-1 menunew.csh

3.2 Colours

PTofmadHIis,

Cibld, /usr/1ib/X11/rgb.txt ICBEINIL . rgb 7' m 2 J 4 ( ATREUS/DEMO/ETC/rgb . txt

% 2.2: X Window colours

rgh value name

50 191 193  aquamarine

000 black

00 255 blue

95 158 160  cadetblue

100 149 237  cornflowerblue

0 255 255 cyan

0 255 255 cyanl

105 105 105  dimgray

02550 green

224 255 255  lightcyan

255 182 193 lightpink

255 255 224  LightYellow

176 48 96 maroon

102 205 170 mediumaquamarine

238 232 170  palegoldenrod

175 238 238 paleturquoise

175 238 238 PaleTurquoise

221 160 221  plum

25500 red

70 130 180 steelblue
208 32 144 violetred

255 255 255 white

FEE) KX b, THERER L A0 id A b A v,
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EEOFEDEIMNLH

ETR, BARAE T2 0BES RO WTEERT %,

1 EIDFHE

DTFoFEC L AT %305 LT, FEEEYEREE 5,

p
1. FEEFH 4 v 27 VY KBTS,
$ cd ATREUS/DEMO
2. YAFALNEL FFHOY 2 A2 Y 7 OFEFT.
$ DEMO
3. EHEER YA vV URFEREND, TTT,
(a) BECEEWSE LTWwb AL, BOOLRIRERT 5,
(b) FRFEEBICE LT A nhblE, I N—-URBML T, FEfcETA 5,
4, 30D X5k, VATFLA D 2 —NERINDE, TTT, (Recognition_onlﬂ%ﬁﬁ
T2, 12— %M, '
5. 31D X5 AFEEHENERINA b EE5E T
=L, K 3IBEFHFPADINT, EERERENERINLRETH D, SEZADL T, EHHRUEA
&. BT LEEXOEEmE. 3212 T .




3.1 EFDHE

SpeekhPress1.11 1993/03/01
[LEFT MB] [MIDOLE MB] [RIGHT MB]

(push) start recording  {cursor on blug) DA segment  send data
(release) stop recording (cursor on white) DA all

[SHIFT] move to nearest add new segment erase nearest
segment boundary boundary segment boundary

[SPACEBAR] as [LEFT MB] q for quit
[RETURN] as RIGHT MB] hfor heip

3.1: &ROF/REE (FIEAET)

SEEBRTTS

3.2: EfROFRIRE (RS TH)




b 38 EEOTEDENLE

2 SSS-LR EEF2HE8

VAT LEIALD BB, LTOFIBRTERERMOTE2TTA S,

2.1 EFANTE

FEEFT BEIC, H— VAR FEFEEEOACIHE 2R L TLEIT v, =TV XAERXK
VR LARD. BREFERLTAX v, UHICES 2 F— X2 BALE L 50 FaEH
T ULkby =URERZ Y R2EALTLEEI v, FEREINATTHAY — & o= H% D
SiC, e s aREEREEREPEHEL. TR EPEICERLET (KM338H), <V 24
REVEWF L, GO ENAEET — X X EEENCE T I, FHETM0ERESE L
Fo |

B4 3.3: SpeechPress & \» 5 FEHANBOEWER, 2 XHEI% L kg T, BEOM Wi
SO D I NEEERKEZEL TS BROMNWAESE XEE LTREWEE,

HKEL T L. SEEEEEREFFNBE CEL bACEREEATHAEES, 125/
T, HEFEESREROAWICEREL.. BEAHEI N E T, SHNHES RER OZERIC
BEIOLN. BULERED» bERPEALATHEET, EROFREORAER 0B CERESNT
wET ,

HREEIZCE. 2EBCEEREEhTvwET. BrBREHET A ) X4 X > TH
HENAEERE R TR L TwE T, HnEBERLTeD D BINE N 50ms o~v— Y %
RLTWE T,

S e S FE RS (B 21, REOFWI 0T [shif A &) BEIET 5 01C, HHEKHE
BEFROBT (7 b+ =V ALERZ )20 BlER (27 b+ =V RARS V) BTEET Bl
WERERESEROBEN (27 P+ <V RRRL )R TEEF, F—F— b hEHFce
XD, WOTH~ATHENERTEET (M34BMR), 7o/ 6% TTdIciE, ¥—
R— Fdb g ATLTL LT

Lags@fg©, FHlX 3 SCEFIORY & &HIC HMM #5357 uidiE S b 2 H,



3.2 S5SS-LR EHFEEZHER 7

3.4: SpeechPress IC BT 2BMhE KU~V 7 HIE

2.2 XNEHEEREBERETORESE

SpeechPress DEFEFEANB TV ADEAERE R 7Y v 735 &, ToReklLE 235015
. BEIETFR RV A v F Y (I 3.5) 1K, IR~ LB L A XHINFEREI NS, D UEDER
PHET Licth, TOMNEIDRSIER Y~V RAERZ Y TE TN Y v 735 &, BBEMER Y A
VFW(H3®ﬁ§%éhéoC@74VF7ﬁ\%%ﬁﬁ%ﬁ#6Lm%@# e, 8
NFETERT D bO—FE BER VAV VP VRA TV RERE YR X T2 Y v 235 &,
v Ay VUL 5.

3.6: FREkeEA v 4 v Ky

2.3 FEREEROXERELRERE. T TOMXEHRERFX

R & AL T SCHRERAE & M 2 S DT ENRI DS IC B o T\ B 3CERAH (fs 10 ) &K
RTDVA VY up, M3.TTH 5, 1 EICEREED EMERSEIEMTH D, v ¥



8 F3E EEOFEOEFHNLE

U T REREVEIY v FBR LD, R—URELTROFEFHIR DN D, <
v RERVEIL, IRDED TH B,

e v VAT Y v I HE

-—Eﬁﬂy'Yﬁﬁ@%ﬁ@%ﬁéhkﬁﬁ@?ﬁvF?®%ﬁ§b%)
— FEZ Y BiR—¥

— BEREAY K-

e CEROERZ VY v 213, EBR L A ERE
AfREREDHEIHN O Tb B,

f{l

RS~ ETHECD D,

B4 3.7 HFERSERE RO ERZER VA v VY



3.3 FEEESED 9

3 EEREBICER

CDOVATLERBOTCERTIRICE, FRATIHOEFOFEE Y X7 LICEEL, 0O
BRI E S CEERRBO LD DETADAT A — 2 2 EBTIHERED D T, CO—FHD
WP TEEEEIN] LR TwE T,

HEFNETARI ZDOE—RT v 7L LT, EFHEAFERED LA LORD b HED
S (HEE, POVAXHIAY) RFEF L. VAT LCEELET,

HEEEHNET AR ET, RO—EOFIEETA->TLEE .

$ cd DEMO/ATREUS
$ DEMD

CCECOEVERKS &, BHE_ LN 380 X 5 AEFEBIREHEAF I ILE T,

B4 3.8: EEEAEINEE

MO TBET HECE, CCT RERNLET. 756, W30 K5 REH
ZANEFHBEREINE T BEEEETEADEHEATI L. |V 2 —vF—| ZHLETS
Z OB, FEEEREEICBICHAET B EMEEE LAV I S ICEE LT X v

B4 3.9: FFE 44 AJIHIE

TWEBSEE 2L L7 b LT SEE ML LE?%AKH\I38®ﬁ%ﬁW [HIC o n4
FIBEELTnET b, TNEZTOFE~ Y ZATENL TLEE

CCECOFEPET T, ML, M3100X 9B A= a—BERENTVET,
CDRA=2—"T |V01ce Recnstla,tlon] RN LET, chick>T, M3 5A A= 2 —

ZY))?ETé ﬂi -ﬁ—o




10 £3= EBOFEOENLE

3.10: R F LA = 2 —EHEH

311 FEEEIGA = = —

CDRE, K310 H3 1D A =a—T A v F v EHICERENT WD “Speaker:.....” DO
SrOFEEL #U%@ﬁm& —HLTnwB L% Mﬁbf(kém(@A@émK&OTméﬁ
LT O ER TR 5 &\ BIICESIN T EEF - A 28HATLEVET )

. 3.1l R h’Clﬂé “AdaptPhrase “ModelConversation_AB”, “CSTAR” (. £

NWEEOBICIHT 2HFAREZE L CET, FH Ak D IER @/J\Ztln “AdaptPhrase”

FRTHE L EEBVETHR] XVECERBERLERT 2858, “ModelConversation AB” (3
Fi ) 2 “CSTAR(BFE: &) # BN LTTE »ne —RICE BFET DS IlFE R3]

FreE T4 (LUBE[ AdaptPhrase| %R L7c b 0 & LCRERED ),

2z ol mayumi (BAREMESA) 2BRLAFAZRLTVET,



3.3 FEEBICED 11

B3.1200 & 5 ABEEAEREI NI, WEWEIEEBGOREKR T, ZLOBEHICERX
NTVEEERCTEI*ANLET . CDEE, TNTHOSEORK I MEECR-% AR
BB b, —ODEEICERINTVWELTOEEY, TEIKESLTATLTL LI v,

Bl IE =7 AOERS v ERLETE. Tuasuy, U#H173) Wdudk, IBH13) 550%L
W (1EBH33) BHLAV] EABLET,

CDANHER. 63— IRLABY T,

Eie WO HL (6X—PBM) K h+SIcEE LTI » (HHO ) L2388 -
Tw3EEICE. 5 EEHESHTERWC LB ),

S S

SpeechPress1.9 1992/12/18

[LEFT MB] [MIDDLE MB] [RIGHT MB]

[ 1] push) start recordin cursor on blue) DA segment  send data
release) stop recording (cursor on white) DA al

[SHIFT] move to nearest add new segment erase nearest
segment boundary boundary segment boundary

SPACEBAR] as [LEFT MB]] qrforqui’(
RETURN] as [RIGHT MB h for help

[ 3.12: FEFEEICAJIEE

PO LOHREINETRTCOEEOEESHESL L, M3l A=a—KEDTT, Fic
R 28 2 1 i ERRLTREE W

CRTEFEOBEIHKT LE Lico MK EBUM3105ERINE RFTFo KON
1E T DR TT

CDDICH, A= a—DH7b [Speaker Adaptation | HFHR LT 2

Ao =@ R, LELRMDERINESG A CRIBREEER L ASTELCT 55
Wi %174 5 Tw3 2D T3,

LR TOMALIE 2B & B3 “Standard Speaker Selection” ¢RI NIV A v ¥
BFERINET, CCTR, FBEEEICETA S BOFUGEE O RN AT A DN E T, WED Y
AT LT, BUEFEEOBRAME LT, B3 L. 3 B0 6 438 HF I htwEd, T ¢
TEENLORD b, THEOEFEOFHE LR LW LHRIE N 2FEEFED®TF L8 —DE R X
NEF. YOREFHSETE L LCRIRE N RIERL 2%, | 3 — > F—| 2L c
T\,




12 E3E EEOFTOENLEA

C D, Kt n T EHK “Speaker Adaptation” ¢ FEREINATVA VY FPURERINET, C
CTCREREERINABUEFEEZEOET AR A -2 DEBERT b E T PTERENE 1 &

BT,

PLECEHEBEIONCE T 23T XTOMERK T LES, ChllE, CovRTFLARERT 3
e, CCTEb N AFRBFCERO T ARERINE T,

4 SRTFTLAZ a—

R R (|Speaker Selection ), % 7 IFEEHEISOMER (| Speaker_Adaptation ) 7377 2
L BRIV AT LA A=Z2— (HM310) KRS, CDA=2—CE. WE ECTHHHLAEE O

Ky DU X 5 HiEE R EOEE 25 5,

4.1 Speaker_Selection

HEEHICEEROEEAN T A IER & FREE2E ADOEETH 5, [CTAKCHE]
EEET R C, EHEEEOBEL 64, LU, WEECHEEFEIGAK T LTCWAADET
ADHFP L, FEEEHEOEFEC—FZITI-EFVEERT 5,

1. | Speaker_Selection l%%ﬁﬁ“ %,

2. FEANREI, TcAhebikl AN BEF2v %27 v 7T 5, (4 3.13%ZME)

3. MDAy — VT, EEHLELZHEEOET AL ORI NEFH I I0T, KT+
Z2FETCLEDLAFED, (F:T5—Xyt—JORTAFRRINZA, FHT3)

A BB T Lichy V4 —v&—%AJ17 % (H3.14%2 2. DEOESRHT €k,
CCTEREINAGZFZFOETFABHAWLN S,



3.4 YATALAZaQ— 13

1993/03/01

LogPower

ZeroCross

B 3.13: Speaker_Selection F/REM ( [ CAWCHIE] 2 ATE)

SOMESSAGE( WavePara34) inbytes 1600, o
H@MESSAGE( WavePara34): Fr 85, bytes 11696
3ERROR: can't fread 20 byte

S@ERROR( WavePara34): fread atrheader from stdin
#ERROR: can't fread 20 byte

SERROR (rmheader): fread atrheader from <
i/HMnet/FMS/HMnet. 450 1.733204e+03
4/HMnet/FTK/HMnet. 450 2.518876e+03
4/HMnet/FYM/HMnet. 450 2.081904e+03
#/HMnet/MAU/HMnet. 450 1.547830e+03
#/HMnet/MHT/HMnet. 450 2.394641e+03

4/ HMnet/MXM/HMnet. 450 1.891430e+03

bytes 11696

IR

i/Data/singer/Adapted_HMnet/HMnet. 450 : 3.023836e+03

g"/users/Soft/singer/ATREUS/DEMO/Data/Singer/Adapted_HMnet/HMnet.450"
is selected.
dpush [RETURN] to return to main demo

3.14: Speaker_Selection FE/ARMEITA (JLEFLT)
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4.2 Change_Speaker

TEORPCEELZLET L wHiC, COREBZES BICERL CH2FELERNT D
ﬁ)\ éév}ﬁ: 9'{“—:‘/\‘0)$JIEVCL?C%;OVC\ %L<§§.ﬁ%_j—5o

4.3 Options

VRTFLADFGEROEE TS % (M 3.152M) »5HBOREREE LVHEE. 20
FORY AR — YA FFESTRE, FORZVTHhvnuhbr T v 2735, 758, BHELH
HovAy FPUREREND, BUEREDHFICIE. emacs O F —#VETEBIET 5. FlZ K
Ctrl-a CEEBRICTT &, Ctrl-k THECTORELZHEEL FILVWEEZASILT, JX—vF 35,

+ [FVfavisie]

f#fH3 % HMnet OREHOIRETH %o 5N D HMnet 1, RAEZ 450 Db %
HAwTwb, ofh, NEEEETHRFEA O HMnet (&, REH 20 002 HNT
n 3 (fHER 46—V E B, (default: 48)

o |GRAMMAR

MEINSGED 7 7 A M DEFR, (default: cstar phrase.sss)

« [BUN.GRA]

MEESED 7 7 A 4o (default: cstar_sentence.sss)

e |GLOBAL_BEAM|

E— LMEDOFE. (default: 43)

o [MARGIN]

ATEFE OIS CATINT 2 MEREEORE (7 v — 65, (default: 5)

o [FZK FILTER|

fHEaE ngram OFE (K (8] & M)o FAvih g d. [THROUGH |, (default: [ THROUGH
g

o |TRANS_ WEIGHT [ il & BBIELE DB LT AT A — X, COMER LIGERIE Y,
BRMERCE LD 0 BEHIZ, 0.5




3.5 M= 15

3.15: Options F=/REH

5 ﬁ:ﬁ ;EEE /E:]—_I—\\

1. YAF L A2 a2a—TOWL D2»DEB R, AE0V V-2 TEVFE—F LAV,

e main menu

- !SSS_Principle

— Speech_Translation{
— | Kill_Translation |

= [Manual

— {Update

e options menu

— [HARDSOFTJ is limited to (unless IOPBOX is installed as described
in Appendix 4)

— |HMnet Size| is limited to
constructed; see Appendix 5)

—~ |[LANGUAGE] doesn’t make sensc

— [AUTOMATIC | doesn’t make sense

(Lmless models with 200 or 600 states are

b, CNOLDOFTva viERINLEDL, FOMBRNE S A DETFHRITE v,

2. M TTAVEEED D, BTOL SR 7 -2y t— UpEICERIND,




16

38 EBOFEOEN LA

ERROR: can’t fread 20 byte
QERROR(WavePara34): fread atrheader from stdin

ChbD Ay —YDEEAEE, UNIXAA T 74 volA M TRETH Y, HH

T% D,
3. socket 7R T LDEDD a2 TNAA YA~V avDIT—F vy e—URHX

Nbo



gam

VAT LEERTBAE TS T LD

AEFE T, SSS-LREGEFRMY A7 22/l 2. Brxor v s 7 oflfE, JUMERS
HECDOWTEHt 2, Y —X7 74 ADFIECO TR NEE2EBoOC &,

ATR BEEFRRE VR T ADTFTETR B A>T 7 4 M X —DEZHFOBEEEY A
NTwd, Thbb, BEEAEANEN, WS OrDEFIER S ik “lliers” 21 @EE L T, &K
Hic7 4 2 Y v ZIBORERE LT, BEERONTFIIBEIEIN S, Bz, &
R, ATISN2EFEES L. HIISWBEEE XTI L OO 7 42 ) v 7EE LT
HlmENbd, 74 0F—REloERE. UNIX 04 7 & LTEHI RS,

4.1, COTELVRTLALCEBT BT —F20HNERT . TNENDOEY = — 1D FEIC

B2nTH L0 EEOEFTT7 7 ALETH D, BBOEETHRRBFHi Y X7 4T, speechlabel

Tur7oLanks, KEMNAa v F—3v FEAWbR D,

i microphone

gtd"“t
. ndb sudit
S."E;)tlt
¥ grammar
L)
ive G t i
Alternat ompenen L i democandx2 Postfilter cli xextract2
control file ’ speechlabel - . ottt P

it

file names,
correct answers S

i n-gram

B4 4.1: Data flow for ATRIEUS demo system

17



18 BAE VAT LEBRTEET AL LD
1 SPEECHIN
SpeechPress

AK7w 5 L SpeechPress 3 AV E T 774 7ATFEOANEZTA S, & bICEHHA
BREA L. SO [10] % BRI o

1.1

(e

L AJi7—4

A/D BB DO< A 7 ANEFTH Do

37— %

HIE, BBENICEL, CODIC, HTFEDT -2 DN, "V REHRET 5~y &
rHAVAETWE A bRV, ATR THWTWwE ~y X3, LT XS CEEEI LTV S,

header.h ~N

typedef struct {

int size; /* size in bytes (without header) */

int utt; /#* number of bunsetsu (start with 0) */

int totalutt; /* total number of bunsetsu in bunsho */

int timel; /* time value */ ,

int time2; /* time value (for future use) */
} ATRHEADER; ' : - J

FThbb, 2094 R (5 *4 int) D~y XD, big-endian 7 # —~ v + short T

FHINANA F I F— 20350 utt B F—FBAFHOXEICHEEI N r%ig
T L~ totalutt (X, FEFEINAXHOBETR EZET, FlzaE, “kochirawa # kaigiz-

imukyokudesu” (# ZXHIXY Y 238 F) L I EEL BT, BPIONENITT 5~y

F X utt=0, totalutt=2TCTHbhH, " FHOEIWCKT 5~y XL utt=1, totalutt=2
TH 5D,

size I, EF— 2O f VEFEET b,

timel . time V7T A—F vV EFAWL(EPFCATINSE, COY T A—F »id, 00:00:00
GMT, Jan. 1, 1970 2 b OEE] (B) 21K 3. COEE. UV T & 4 LEFHEEORE K
FAEN S,

time2 (3. B DI TWA N,

3. BER T 7 AL

s RICHE DL R,

1.2 F 7> 3 DA

EfT7 7 4 4 SpeechPress . -Q # A4 7> a VIBELTCEHRT 3 L. 7 v 3 viERF
HIT 2%, W OhOF 7Y a vy CREBFOERKREINTE Y, T _ToF7va e
%j—%%‘g@ﬁmo
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[-a
(-4

] | | 1
o o

1 |
el N Ot =T o B B o B o Y

I_|l_||_|l_|l_|lT|l_\|__|l|l|l_l

usage: SpeechPress <SpeechPressi.11
{fully automatic}] default:
<additional margin>] default:
{bunsho segmentation}] default:
<chmod flag file>] default:
{append date to unsegl] default:
<debug level>] default:
{enable manual edit}]  default:
<endslots>] default:
{forced exit}] default:
{focus flag}] default:
<input file>] default:
{iconify}] default:
{suppress messages}] default:

[-ht <text height pixel>]  default:
[-hw <wave height pixel>] default:
[-hp <power height pixel>] default:
[-hz <zerocross height pix>]default:

(-1
[-L
[-m

r1
[
B =

I_'lr_|l_|l_|l_|lT|l_|l—ll_ll_|l_|
< K "2 4 2 o oo =

{show levell}] default:
{lock}] default:
<add. margin in frames>]default:
{minimal windowl}] default:
{no number for outfile}]default:
{no subwindowl}] default:
{writing to stdoutl}] default:
<labelfile>] default:
<wait secs for display>]default:
<suffix number>] default:
<unseg. outputfile>] default:
<verbose flag>] default:
<outputfile>] default:

<x position in pixel>] default:
<y position in pixel>] default:

1993/03/01>

NO
0
NO
<>
NO
0
YES
10
NO
YES
<>
NO
NO
40
230
50
50
YES
NO
0
NO
NO
YES
NO
<>
0

0
<>
YES
XXX
100
100

FHAREA A 7V a v I DWT, X LICEFA% ML 3,
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a
foh

AT LEERTAIR 0SS LD

-hw

-u

flag
num

flag

file

num

flag
num

flag

flag

file
flag
num
num
num
num
flag
flag

num

flag
flag

flag
flag
file
num

num

file

flag
file

num

num

exit program automatically after first successful segmentation
additional margin in data points at beginning of segments

whole utterance segmentation (“sentence”): don’t cut into phrases (bunsetsu)
but use whole sentence. This is also useful for speaker adaptation using words.

file name which is used for sync with translation process; file’s mode is
changed to 222; file.nph for number of phrases after successful segmenta-
tion

display debug information depending on num: the bigger num is, the more debug

information is displayed, i.e if num is 0 no debug information is displayed.
enable correction of segmentation boundaries with the mouse

minimum number of slots (100ms unit) for judgement of end of utterance
force exit

grab focus

read from file instead of using data from AD/DA converter

iconify window after segmentation

height of text in pixels

height of wave window in pixels

height of power window in pixels

height of zero-cross window in pixels

display level meter

start in locked mode
num additional frames at front and end of each phrase (frameshift is 10 mS);

not used for DA!

minimize window size
don’t append a number to the output file names for phrase level segmentation

subwindow display (not implemented)

sending data to stdout and not to a file; data is preceded by a header (see 2.3)
output (dummy) labels in ATR format to file

sleep for num seconds after displaying wave and segmentation boundaries
start output with filenum, e.g f0028, f0029 ... if num was set to 25. This
1s useful for speaker adaptation using words.

output to file of unsegmented data, 1.e. only rough endpoint segmentation
has been performed

show program name and version on wave window

wave data segmented at the phrase level (bunsetsu) is written to files £ile0,
filel etc. (unless -n option was chosen)

upper lelt corner x-coordinate of window in pixels

upper left corner y-coordinate of window in pixels



4.1 SPEECHIN

21

1.3 FEiTv Lol
UTFoX 7y a vEBENEHNTD 5,
# program filenames

set SPEECHIN = SpeechPress
$SPEECHIN -o |(HJD) &



22 F4E YRATLEERTBEIT OS5 LD

2 LPC

K7 w7 5 WaveParads [, FENEES» b EEVFEEYTHH T 2. LPC %
% 5o X b ICEHAEEH G, ST [11]) 22 E e v,

2.1
L AB7F =4

SpeechPress b D%, BEAN DL LEFEA L, 18X—-U%BBOC &,

2. 17— %
H%. BERIICE .

ATR ~ v & (18— VZR) 0L, M RTOFE <7 v A (1 AT —, 16 7 TR+
Ly 1 AR7— 16 47 72T 4)5. 7u—FOfE (eg. 9,384 byte for 69 time-

frames) THe< o

3. WEET AN
. &K%%ﬁbﬁmo

2.2 F >3 OEEA

EiT7 74N WavePara3d %, -Q 4 7> a VIEELTETTBE L. 7V a3 VERY
HF 5, w20t 7y a v CRBERBDOEIRFZEINTEY, T XToF 7y a v’ i

T DB TR o

usage: WavePara34

[-D <debug option>]

[-em preemphasis coefficient]
[-f1 frame length in ms]

[-fs frame shift in ms]

[-p LPC order]

[-q cepstrum order]

[-sf sampling freq in Hz]
2.3 EfTv z LOA
LUFDF 7 v = YEREDPRUENTH B,

# program filenames
set LPC = WavePara34

(AJ3) | $LPC -fs 10 | (HID

val:
val:
val:
val:
val:
val:
val:

0
0.980000
20.000000
5.000000
16

16

12000
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3

SSSLIKE

A7 w74 cal frameprob (. HMnet O&ZAREED HIIFERETH Y TA S50

3.1

1.

3.2

Tk
ANT—X&
WavePara34 2»bDOH1%, BEAN»OZER Ty, 22—V %RZHBoCc &,
A7 —2X&

H % BBHIICE

ATR ~v ¥ (18R—VZH) oI, ZTNZNDO 7 V- sHOHIEREN, 7 r—t
DfE (e.g. 124,200 byte for 450 states and 69 timeframes) THc< o

R R T AN

+ HMnet =71 3k [9] 2R

» log #1H 3 (log.thl)
HMM ORESREHE Tl fEREY log kL TH->T\wd, Colog it 2 =H#IET 570
IC log compression table &FEEN 3 EEZFAWTwn5,

F 7> 3 MEHER

EfT7 7 A A cal frameprob %, -Q A 7Y a vEELTCERFTT LI L, A 7Y 3 vEH
FHAT 5. W OPDF TV a vCREBREOEIFREINTED, IToFTva vk
HBETEHEVLER RV, N m AT vavdsbIdBelrdhildlzbhv,

usage: cal_frame_prob

[-D <debug option>] val: 0
[-1 <log table>] val: <log.tbl>
[-m <model list>] val: <>

ERETEEA A 7 v a vk DT, T LICEHEINZ %,
-D flag 7Ny EEREHINT 5,

1 file logtBEED 7 7 A AELRIEET 5o
-m file HMnet ® 7 7 f A EZ%FEET %,

3.3

EiTY T DB

PFox7va V%‘%f);%ﬂg%fwé o

# program filenames
set SSSLIKE
# filenames
set LOG_TABLE log.tbl.HP

set HMNET HMnet .600.1I0P

(AF1) | $SSSLIKE -L $LOG_TABLE -m $HMNET |(HiJD)

cal_frameprob

]

i
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4 SSS

K7 vy F 5 SSS-LR.exe (& HETEFERBET AR 90

4.1

1.

%

ANTF—%
cal_frameprob 22 b DO N%, BHEANI LA L. 23—V %2BBoC &,

HiHF — % |
HIMEROBEE IR L T FHNOEEICHEFANEIN T 5, HTEHE. B
TOEHRTH %,

il

p: ALEEECAEE BT 3B,

x: ¥R OB —NERFk MR O Hi o

r: BRRRE RO, iR BEORYY ET. BFEEFHA=2T7,

k: BREEAESR O] () B SCEIRE] LR S —¥ (Postfilter) ~1EH,
1: [HEZE bigram & F D 7 OEHR (SCH (8] &),

#: —EHIOBHIIEIHKT Le T L % FEF |

% 7o BFHFORDOPFICOWTEHIAT 5, BE— %E@ﬁ@\—i@tﬁfﬂﬁﬁm
HBEINLEXE 25T 0000F 2. BEZFHORE. — X5 ER L T3 XEH
THdo b, #@AlFor & licdnT, BEHORL., FBEROIEMNTZET,
7oy BEHIF 1 KD WwT, BIUEH»OEHR 27 OTE CORDOFIL. BEOES (.dic
DA—NET) B FET . BEOE L. TR 2 T BEAKMWICHEE LcRRo 7 v — ok
£73

EEHAADF—FH > 7L

#p 0 1 AllBunsetsuTime= 23

#p 0 1 TimeStamp= 731771503

#x 01 m

#x 01 mo

#x 0 1 mosh

#x 0 1 moshi

#x 0 1 moshim

#x 0 1 moshimo

#x 0 1 moshimosh

#x 0 1 moshimoshi

#x 0 1 moshimoshi

#x 0 1 moshimoshi

#x 0 1 moshimoshi

#x 0 1 moshimoshi

#x 0 1 moshimoshi

#x 0 1 moshimoshi

#p 0 1 CPU= 4180 msec Elapsed= b sec TotalVerify= 4152 Acc= 57 Depth= 15
#r 0 1 1 moshimoshi (~37.357732)
#k 01 3L L <interj> -37.357732

#1 0 1 1 1 146 -37.357732 69
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#r 0 1 2 moo/shi/mashi/te (-32.708065)
#k 0 1 HHLE LT <vaux-s> —-32.708065
#1012 4 528 456 377 122 -32.708065 69
#r 0 1 3 moo/shi (~32.205890)
#k 0 1 HHL <vaux—-coord> -32.205890
#1013 2 528 456 =32.205890 69
#r 0 1 4 moo/shi/masu (-31.257637)
#k 0 1 AL ¥4 <vaux> -31.257637
#1014 3 528 456 378 -31.257637 69
#r 0 1 5 moo/shi/mashi/ta (-31.253937)
#% 0 1 FAL¥ LA <vaux> -31.253937
#1015 4 528 456 377 375 -31.253937 69
#r 0 1 6 mooshiwake (-31.022349)
#k 0 1 HALER <np> -31.022349
#1016 1 688 -31.022349 69
#r 0 1 7 gozhjuushjo/e (-30.730364)
#k 0 1 C{EFf~ <np-e> -30.730364 :
#1017 2 609 207 -30.730364 69
#r 0 1 8 go/sel/eN/o (-30.582171)
#x 0 1 EFM% <np-money-sen-o> -30.582171
#1018 4 816 803 798 292 -30.582171 69
#r 0 1 9 moo/shi/masu/ne (-30.465777)
#k 0 1 HL ¥3H <vaux-sfp> —-30.465777
#1019 4 528 456 378 138 -—30.465777 69
#r 0 1 10 jooshi/e (-30.013799)
#k 0 1 JAHE~ <np-e> —-30.013799
#1 0 1 10 2 608 297 -30.013799 69
## 0 1

3. BEAR A
- HMnet &7 A 3k [0] @
- TR T v AR [9] 2R
- log E14 3% (ATREUS/DEMO/ETC/log.tbl .HP)

HMM o H Cld. HEREL loglb LT >Tw3, o logdtErER{bT 3720
i€ log compression table &P B3EZFHwTw3,

» SCEINSCER (cstar_phrase.sss.gra) 34~ — V&

NERNIREBAETIHRE TS, IR, AR v T L% IRT,
XEARSCE (gra) DT F—<y b

(<start> <--> (<_start>))

(<_start> <--> (gl <bumnsetu> qg2))
(<bunsetu> <--> (<np>))

(<np> <==> (<n> <p>))

(<n> <—-> (<n-hutu>))

(<n-hutu> <--> {tsuu jakude=ua)
(<n-hutu> <~-> (k a i g 1))

(<p> <==> (n 0))
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FA4E AT LEERTZE705 5 LD

(<p> <-=> (g a))
(<p> <==> (t o))

CONER, TERBHFo NEREERS) DEREF L (&30 FA—%M [&
BL] LS 6DOOXEIRGTRFHET 5, ql. q2 3. THENGEHE, BEROEEET
NERENT 57 DD T A TH 5, IHHmaLE R < >THENALRRS TS 5o #Hhiic
BRTFEI <A TH b, EECTETHRT WS EBEKHATET <A E. 5 75 (/a, i,
u, e, 0/)s 18 F&F(/b, d, g, p, t, k, ts, ch, n, m, =, s, sh, z, zh, j, b, w/). &% (/a/)
DEET 24 FRTH B, L. [=/ BEE%ETS

T O (gra) B~ AT E OXEE (lex) 22 b grmake & w5 7 u T A THERR
IND, FEo T, 2—F—BEHSOHEA X X7 CERBERT 27D EXEET S
B, pARETFAEOXE (lex) 2OVERLATNEA DA Ve LITIRED 7 5 —
<y FERT o

DREFAEICEK (lex) @7 +—= v b (see ATREUS/DEMO/ETC/test.lex)

(<start> <--> (<_start>))

(<_start> <~-> (gl <bunsetu> g2))

(<bunsetu> <--> (<ap>))

(<np> <—~=> (<n> <p>))

(<n> <--> (<n-hutu>))

(<n-hutu> <--> (tsnu jakude=vwa) ("@EREF" @EREE" "ELFH ")
(<n-hutu> <--> (k a i g i) ("&FH" "L EEKF"))

(<p> <==> (n o) ("0 " "o "HEHF "))

(sp> <==> (g a) ("85 "2 "REBIE "))

(<p> <==> (£ o) (& & " ORERE"))

E—FHOLAEETE. TETNREROABETERCHAbN S, BE2FEHLUED 2
HREEF & WEE BB D DERTH 3. BiF A L OBHBOBE R, BFHEAD
L CEAROLRIPENE NS, L. T cHvy b 3 EHIE. F—
HBHOPEREFEOGTH ), BEEHEE-FHAERT 2 b0 dummy & % %,

CDESBT74—<v bTEINALETHIE, SSS-LRC{HEAT B C &5 TE 5,
EROXEDEEOFIEE LI T I RS,

(a) 24 FHET AFEFED lex 7 7 A 2 (test.lex) FVERL T B0 7L EEF=— ik EUC
TARThEZ LAV,
(b) LLFo X 5ic, grmake T, testlex % test.gra & test.dic ICHHEET %,
grmalke test
(c) test.gra I LTy skt #FHWT. test.tab VERKT %o

slr test

(3£ : SSS-LR THW3 24 FEET <NIUKEOIEICE, 774 LK, sss EVSHBFIATEINT
W )

- SCEN LR 7 — 7 v (cstar_phrase.sss.tab) 34 < — UZ&d
slt IC X o> TVERR & e tab 7 7 A A LR 7 —7 A TH B,
NERSCED 7 4 —< v k
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Created on Thu Mar 11 10:35:20 1993

MM Constructor version: V1.1

(slr-table)

(0 (q1 s1) (<_start> g2))
(1 (ts s3) (k s4) (<n-hutu> g5) (<n> g6) (<np> g7) (<bunsetu> g38))
(2 (8 a))

(3 (u s9))

(4 (a s10))

(5 (n r4) (g rd) (t r4))
(6 (n s11) (g s12) (¢t s13) (<p> g14))
(7 (q2 r2))

(8 (g2 s15))

(9 (u si16))

(10 (i s17))

(11 (o s18))

(12 (a s19))

(13 (o s20))

(14 (g2 r3))

(15 ($ 1))

(16 (§ s21))

(17 (g s22))

(18 (g2 r7))

(19 (g2 18))

(20 (g2 19))

(21 (a s23))

(22 (4 s24))

(23 (k s25))

(24 (n r6) (g r6) (t r6))
(25 (u s28))

(26 (d s27))

(27 (e s28))

(28 (= s29))

(29 (w s30))

(30 (a s31))

(31 (n r5) (g r5) (t r5))

- SCENN D A B (cstar_phrase.sss.dic) 34 X — Y&

grmake IC X 5Ty lex bRt e, DARWFET 7 A .dic TH Do SEIHOBF I,

/b-—/U%§5%T?§>5o

XN EEFHED T +—< v b
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8 25 2% ¥ENE
9 r r REEIE

4.2 FFva >0iHHA

Ei77 7 A A SSS-LReexe &\ # 7 v 2 vELTETT 6 2\ 77y 2 viFHEHIT 5,
W OBDOFT Y e VTRERBOEAFEINTE D, TRTOAT v 2 v RiEET 5 0E
BAve £, BEFHINLTWEVWDID DD B, LT, ZhoDHFETA S

Usage: SSS-LR.exe Word-file (with following options)

~g
-B

grammar
global-beam
HMnet state number

BFTERE

default:

s AN A]

100

( 0...use of globalmodel 1...use of multimodel ) AT 1 %¥ExE

local-beam default:
total-cells default:
Threshold default:
Minimal-threshold default:
Threshold_Q default:
(disable dynamic threshold setting) fEFANH]
N-th default:
file name of HMnet WTIETE
file name of Silence model i FHARH]
duration_file name WTHEE
log-table default:
duration-standard-deviation default:
(Verbose) {#F AARE]
(Trace) i FAAE]
(Trace bun) AT
(First-trellis) fFFARR]
frame-period (msec) default:
add-time (frame MAE & USHIRO) default:
end-free (msec) (i FHANH]
dump-file o)== NG |
Kanji output result file fiff FH R a]
Sigma_Scale default:

dur conv break point

dur conv rate

15

512
-2000.0
-1500.0
-3000.0

log.tbl
3.0

10
10

1.0

wFfEE (3.0 ICEE)
wFTEE (0.6 ICEE)

FEFETEREAA 7 v a YICDO VT, X bICHIH%I1% %,
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-g file
-B  num

-K' num

-b  num

-C  num
-X “num
-X num
-Q  num

-n  num
-m file
-D file
L file
-N  nun
-P nun
-A  num
-y  num

-~ num

-R num

XD 7 7 4 Mg (ETARE)

V— AR, COMERNEVEEY, SR TR D,

1: Z2HIN Ao BTREEPSHE LGS, TOTREECIWEHOEF
NTEHRETDEE— N, 0: ZBINA» o EFREESHELZES. BF
RECHHEKFD 7 n—" 2T LR ERBIT 5 E— T,

BB ¥ — LR (—D ORBFHERI> bR 2Bt 3 25341 )

WL B DOIEE. L BRREBEREENT 27007 — 2, vt 1o
E—AEX DD ToREL ATNE AL AV,
FHIEROFEERFBE A ZFCRFEZET LD, »E{H, BHE A
DETH b REROEH %2 TADAVEEICHEYST 2,
EROWEEOR/NME, BERRICEADETH Y., RIFAOCEH*TADLA VE
HICHHT 5,

THER () 0OFERERCTT 2 »E{E, ERFECEZBEOETH Y. RKEED
FHZ T hb AR VWSS ICHST %,

EnfIEFCORRGER TN %,

HMnet 7 7 f 244

ERASREIGIE 7 7 4 44

loggtEZED 7 7 f M4

& FNI R £ 7 L O S EHEAEE ()

7 v —AHJEHA

BT X ORTRICE F4 3 ESTKEOEX
HMnet 7 v O5EFAK (1)

TR T T ADRIENT A — %, CCTERET L EL LOMGERR (7 v —
L) BEDEFACKH LT, -RCHET IHFEZ AT THLET 2. COF 71
ik, BETEE LA ERMGRE TR, EERFORFEHE ICHEIS X &
BDDOHD,

ERMESRE = T A ORIEAS T A — %,

4.3 FEfTv =z LOF

UTox 7
%‘E& l/‘o

# program
set SSSLR

# filenam

set LOG_TABLE
- set GRAMMAR

set HMNET

set DURMODEL

3 VEREPEHRTH B, L fag 7 7 A A BEEEDR ThAWDT,

filename
= S55-LR.exe

es

I

log.tbl.HP
cstar_phrase.sss
HMnet .600.I0P
HMnet . 100

(AJI) | $SSSLR -L $LOG_TABLE -g $GRAMMAR -B 48 \

-m $HMNET -D $DURMODEL -N 2.2 -K 1 \
-P5 -b 64 -a 3.0 -R 0.6\
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-c 3000 -A 10 .flag F(HJ)

5 POSTFILTER

K7 w7 T nE. SSS-LR OXETRREERONE 7 7 4 R0, MHEIRSGEEHA LT XX
DIEFEEH T 5,
5.1 1%k

1. AAF—%#
SSS-LR o 1E#R D 5 B #BIF v~ k. # OEH.

sample.input

#r 0 2 1 sochira/wa (-39.997200)
#k 0 2 55 <np> -39.997200 '

#r 0 2 2 sochira/ga (~39.480426)
#tk 0 2 £HHH <np> -39.480426 ,

#r 0 2 3 sochira (-39.176741)
#k 0 2 £H b <np> -39.176741

#r 0 2 4 sochira/ja (-39.014049)
#k 0 2 £H b2 <np> -39.014049

#r 0 2 5 sochira/o (-38.256387)
#k 0 2 £Hb% <np-o> -38.256387

#r 0 2 6 sochira/mo (~38.244088)
#k 0 2 £H b <np> -38.244088

#xr 0 2 7 sochira/de/wa (-38.115494)
#k 0 2 £H LTI <up> -38.115494

#r 0 2 8 sochira/mi/wa (-37.830109)
#k 0 2 £HbHICIE <np> -37.830109

#r 0 2 9 sochira/made (-37.724014)
#k 0 2 £HHLET <np> -37.724014

#r 0 2 10 sore/ja (~37.696215)
#k 0 2 Fh< <np> -37.696215

## 0 2

#r 1 2 1 kaigizhimukjoku/desu/ka (-37.158442)
#k 1 2 SEBEHFTT I <n-vaux-sfp> ~37.158442

#r 1 2 2 kaigizhimukjoku/desu/to (-36.573171)
#k 1 2 SEEFETT L <n-vaux-s> -36.573171

#r 1 2 3 kaigizhimukjoku/desu/to (-36.573171)
#k 1 2 SHEHFTI & <n-quote> -36.573171

#r 1 2 4 kaigizhimukjoku/desu/to (-36.573171)
#k 1 2 &SFBEH/FTT & <n-quote> —-36.573171

#r 1 2 5 kaigizhimukjoku/o (-36.149193)
#k 1 2 SBEHF% <ap-o> -36.149193

#r 12 6 kaigizhimukjoku/desu/ga (-35.625919)
#k 1 2 SEWEEFRTTH <n-vaux-s+f> -35.625919

#r 127 kaigizhimukjoku/deshjo/o (-35.353432)
#k 1 2 &FEHFHTL x5 <n-vaux-cop> -35.353432

#r 1 2 8 kaigizhimukjoku/desu/ne (-35.271736)
#k 1 2 DFBEHFTTH <n-vaux—sfp> -35.271736
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#r 1 2 9 kaigizhimukjoku/desu (~-35.263037)
#k 1 2 SFEHF/TT <n-vaux-cop> -35.263037
#r 1 2 10 kaigizhimukjoku/kara (-35.204740)
#k 1 2 RBEB/» O <ap> -35.204740
## 1 2

2. 7 —%

PFozt+—<y 2T, 8HIFIT] o

nagai@atrq09<1171> cat sample.input|Postfilter -g cstar_sentence.sss

->
->
#]
#]
#]
#]
#]
#]
#]
#3
#]
#]
##

Loading grammar rules from ’cstar_sentence.sss.gra’...[247 rules]
Loading LR parsing table fxom ’cstar_sentence.sss.tab’... [281 states]
01 bbbkt BERHFTTH (score = -38.577820)

01 Z2HbitEBEBFTTH (score = —38.319435)

01 b EEEBFTTH (score = —38.167595)

01 ZLb% # 2HEHFTT (score = —38.086246)

01 2bbik# SBEBFTTH (score = -37.811562)

01 2bHbd #LEBEKETTH , (score = ~37.701263)

01 bbbt LEEREETLLS (score = ~37.6753186)

01 ZbbTh#tLBERETT» (score = -37.636971)

01 2bbix# AEEHF TN (score = —-37.634468)

01 2bbi# 2BEBHHFTT (score = -37.630119)

01

- Postfilter terminated.

3. RERT7
- EAREISCEE (cstar_sentence.sss.gra) 34— Y&

- Y& LR 7 — 7 1 (cstar_sentence.sss.tab) 34 = — V&

5.2 #A 7> 3 »MiEH
Postfilter # 4 7> a v ALTHEITTE &, LIFoA 7y a EHEH 1T %,

Usage:

Postfilter -g grammar [-r] [-romaji+kanji] [-k] [-kanji+romajil]

[-v] [-B number] [-b number] [-t]
-g <grammar>: inter-phrase grammar[ use (grammar).gra, (grammar).tab]

-r
-k

output romaji-sentence only (#k line is neccessary)

output japanese-sentence only[Default]

-romaji+kanji or -kanji+romaji : output japanese and romaji sentence
-B <globalbeam> : global beam [Default 100]
-b <localbeam> : local beam [Default 18]

-V
-t

returns 1input line to stdout

returns parsing-realtime to stdout

5.3 E{T>zLOB

# filenames
set BUNSHO_GRA = cstar_sentence.sss

(A1)

| Postfilter -g $BUNSHO_GRA -romaji+kanji -t | (HiJ1)
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6 TOfb
F£41l: 20070 s 7 L
directory ezecutable(s) ezplanation
FZK.NGRAM fzk ngram fH/@EE bigram [8]
SPEECHLABEL | speechlabel prepare wavedata for UNIX pipeline

DEMOCANDX2 | democandx2 NEHEROFER [12]

stv_democandx?

XEXTRACT2 srv_xextract2 EROFIR [12]

cli_xextract2
srv_trans
cli_trans
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SHEERF S < 7 AOH)

Ny FRAOFHEH = » X2 Y 7 PR T4 V27 b Y ATREUS/EVAL IKH %, DT 4
L7 b IEEER N8R IORLTH B,

1 /Ny FRROFHEDEI

FEAFICOWCEIRT 32, 9 55% FAK @ HMnet %, 5#& FYM
(ATREUS/DEMO/HMnet /FYM/HMnet .450) % FnC. 553 FAK OFEFE L 7z 25 BEE (B, » X
wl, etc) KX DEEEIGE NS, KRIC, 558 FAK 0B L2200 ( 3 LdL, 25
bt # LBEBHFHTT ) 25, FEEHEILE ke HMnet CEBREI N 3, BED D OGS
I~ 74 v 7 U ATREUS/EVAL/REF RESULT IKHFEET %0 UFD 2= FE, HHLwF4 12
b U ATREUS/EVAL/RESULT %#BRLL T £ 0 X 5 AFEETG & T v E1T7 %,

$ cd EVAL

$ runmain.csh

runmain.csh {I. run.csh #FELE, EEHICOWTH. ¥4 L7 + ¥ ATREUS/DEMO/EVAL/SCRIPT
DecshZAZ V7 veavk X7 Y7 2BBINkn, B# & LT, runmain.csh & run.csh
DY —Ra— Vi, {8 3R T,
BHFIR A SCERRER ORGSR (555 frEcoH) 2. BITFiRT,
file ATREUS/EVAL/RESULT/250/result.bunsetsu.tmp
(1) 0 0 |moshimoshil

Parsing time: CPU-time = 4180 sec, Elapsed~time = 5 sec.
Total-verify= 4152, Accepted= 57, Depth= 15, hypo= O

1. moshimoshi (~37.357732)
2. moo/shi/mashi/te (~32.708065)
3. moo/shi (~32.205890)
4. moo/shi/masu (-31.257637)
5. moo/shi/mashi/ta (~31.253937)

ke ok ok ok o ook K sk ok oo K sk ok o ko oK
(2) 0 O |sochirawal

ok ok o Rk Kk R ok kR

Parsing time: CPU-time = 4700 sec, Elapsed-time = 6 sec.
Total-verify= 4364, Accepted= 66, Depth= 16, hypo= O

1. sochira/wa (-39.997200)
2. sochira/ga (~39.480426)
3. sochira (~39.176741)
4. sochira/ja (-39.014049)
5. sochira/o (-38.256387)

4 3k ok ek ok o ok 3 ofe ok ofe e ok ok ok ok ok ok ok
(3) 0 0 |kaigizhimukjokudesukal
o s o ok o ok o e o ok ok ok o ok ok oK ok KK kK ok Kok ok K
Parsing time: CPU-time = 5240 sec, Elapsed-time = 5 sec.
Total-verify= 4729, Accepted= 176, Depth= 29, hypo= 0
1. kaigizhimukjoku/desu/ka (-37.158442)
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. kaigizhimukjoku/desu/to (~36.573171)
. kaigizhimukjoku/desu/to (~36.573171)
. kaigizhimukjoku/desu/to (-36.573171)

5. kaigizhimukjoku/o (-36.149193)
B T L

W

720 CORDIER X DORFEERAM O (log [8) & T
2 EFamHEERET 7 L

2.1 X&%H7T 74 LDEHHA
1. EEO/S—2 a VER
T Y VFAGE (BARIR 22 oM S e 30k) o~N— V= vERI, ATR HEEERER
BIFET 7 — 2 LERFeE AF XEXPEfTA > Tw 5,

2. CEOFEE - &y
NEOLHEIE LTOZHEEOLITIOMEEC A>T Wwd, X L. SEHO IV J —XT
. cstar AXXEOHLH S o

1)

(1) 2R 7 BI04

cstar : CSTAR FACEE
eset : 1500 ZB%E., HEBERHESC 600 X
mset : T44FERE, =FALEE AL B, 1-10

(2) EOBRARZE D5
phrase 1 3CEAN
sentence : 3 HifE]
twolevel : 2ER LR R—F

RS 1E PUFoofEERH 5,

lex s SOEBAl + BARET (KD VFAS0E)
.gra : SOEER

.dic T D hPETEREE

.tab : LR7F—7

.cat : 2 B¢ LR FHSEFE
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SSS-LR 7 v 2 7 A O L ZE. RUAKR~ =2 THOVERICE. FEHLLAICH £
DADETLEBRBD D & Lo

BRE— KEFESE. (UAPHH. NEBXR, BEME. ERLZXS., BILUEESRILES

Y AT LOMELHEEINE Lico BFXE. REBEFOHKBZEFFTFED 2 DO ED
BIRICELSEINF Liro MBRBERSEFES L SEFFAEE T 28507 v 7 AR

Gy 27 LOFHERRICHESINE Lico FJIFERRZ, FEY 7 VITOA VYR b= F 2y
JCHELGINE Lk REFRIEROHBECHFEINE Uik, NEPEEH. (LDOH HEIZF
v P77 OB~y YOBBEICESINE Lice socket 7 v 7T Ak, Juergen Nick-
elsen (nickel@cs.tu-berlin.de) Kic X 3 PDS <3,

BELTEH A LET,



36 ZEHER

S 3R

(1] &FF BHA, BE E—, Bk Z8: “BRRESEE (SSS) ¢ FRx v 7+ 2 MEF LR
NPT L SSS-LR #iGEERRE Y A7 4, BEF BB ERLTMPIEHEHRE, SPI2-
33, pp. 69-76 (1992.06).

(2] Akito Nagai, Junichi Takami, Shigeki Sagayama: “The SSS-LR Continuous Speech
Recognition System: Integrating SSS-derived Allophone Models and a Phoneme-Context-
Dependent LR Parser,” Proc. of 1992 International Conference on Spoken Language
Processing , Vol. 2, pp. 1511-1514, Canada (1992.10).

[3] Akito Nagai, Shigeki Sagayama, Kenji Kita, Hideaki Kikuchi: “Three Different LR Pars-
ing Algorithms for Phoneme-Context-Dependent HMM-based Continuous Speech Recog-
nition,” Trans. of IEICE, (BF BB E¥Am GEE B sELEREEES)(1993.01).

[4] H. Singer and M. Sugiyama, “Manual for Speech Input Programs: SpeechIn, SpeechPress,”
Tech. Rep. TR-1-0302, ATR, (1993).

(5] BR, &F BAA, gL 8, “BRIRESEIE (SSS) & LR N —¥%#E& L7 SSS-LR iH#
SeE TR B B EE IS O LA, &, 2-5-5 (1992.10).

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

7] MEEL, A, i), “SEEEISE SSS-LR ML AR IC B 1) 3 RS FIRIR %)
7 (1993.3 BHTE).

8] BT, GRS, SORRY), ‘HEEO N-gram, BYHEO N-gram 2 75
B, R, (1993.3 BETE).
[9] FEEL, “SSS-ToolKit (verl.0) &—¥—3% + == 2 7" Tech. Rep. TR-1-0324, ATR, (1993).

Y

[10] H. Singer and M. Sugiyama, “Manual for Speech Input Programs: SpeechIn, SpeechPress)
Tech. Rep. TR-1-0302, ATR, (1993).

[11] BEBEL, “EFEERD 7 DD EFEINT & T ~ 125417 Tech. Rep. TR-1-0347, ATR, (1993).

[12] 7788, =ofl, “ATR FHEEER» 2 7 4 ASURA 0224 Tech. Rep. TR-1-0303, ATR,
(1993).



gk A

Y —Z « 774 LDOFFTE

BT, v 276074 v 7 ISR, BEAFBEEINZ %0

1 Main Directory Structure

ATREUS
|
+- ADAPT $SS-VFS speaker adaptation (SOURCE)
+- ADDHEADER add ATR header to data (SOURCE)
+- ALLOC_DSP distribute models to DSPs for IOPBOX (SOURCE)
+- BINHP executables for HP-UX
+- DEMO the main demo
|
+~ Adapt temporary files for adaptation

I

| +- Seqlist

f

+- BINHP ~-> ../BINHP

+- BINUTIL binary utilities without source

+- Data data of adapted speakers; 1 example
[

+- singer

I

+- Adapted_HMnet

+- List

+- Para

+- Have

duration control HMnet

+- ETC logtable, etc.
+- Exe scripts for demo
+- Gra grammars
+- HMnet standard HMnets for 6 speakers
(.
| +- FMS
| +- FTIK
| +- FYM
| +- MAU
| +- MHT
[ +- MXH
l
+- Reco temporary files foxr recognition

{

|

|

I

|

I

I

!

!

[

|

I

I

I

!

!

| +- Dur
!

!

|

[

I

|

|

|

!

|

|

!

|

| +- Sp_select

| |

| +- Seqlist
|

+~- DEMOCANDX?2

+- ENDIAN

+- EVAL

|

+- DATA

[

| +- FAK
I [
I

|
|
|
|
|
| +- LBL

temporary files for speaker selection

display bunsetsu candidates (SOURCE)
little~endian, big-endian conversion (SOURCE)
main evaluation

labelled data for evaluation

labels (only start and end points)

37
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| | | |
! | |+ B
(. I +- HMA2
| | |
| | +- WAV wave data (short, big-endian, no header)
| | !
bl +- B
[ +~ MA2
| I
| +- LIST lists for labelled data
| +- REF_RESULT reference results: HMnet
| | |
b1 +- 250 recognition result for beamwidth 250
b
|+~ SCRIPT scripts for evaluation
|
+- FZE_NGRAM particle bigrams for reevaluation of bunsetsu scores (SOURCE)
+- GKILL kill all children processes (SOURCE)
+~ GRMAKE grammar management tool (SOURCE)
+- INCLUDE common .c and .h files (SOURCE)
+- LPC wave to cepstrum conversion (SOURCE)
+- MAKE_SEQLIST conversion to label format for adaptation (SOURCE)
+=- MAKE_WORD_SAMPLE conversion to data format for adaptation(SOURCE)
+- HULTI_SOCKET program comnectiom with sockets instead of UNIX pipes; multiple machines (SOURCE)
+- POSTFILTER bunsetsu to bun LR (SOURCE)
+- REORDER reorder bunsetsu; multiple machines (SOURCE)
+~ RMHEADER remove ATR header from file (SOURCE)
+- SCORE score SSS-LR results (SOURCE)
+- SELECT_MODEL tool for speaker selectiom (SOURCE)
+- SOCKET connecting programs with sockets instead of UNIX pipes (SOURCE)
+- SLR grammartool: compilation of LR table (SOURCE)
+- SPEECHIN interactive speech acquisition (SOURCE)
! I
[ +- BINHEPOLD
| +- SRC -
|
+- SPEECHLABEL labelled speech files to ATR header format (SOURCE)
+- SP_SELECT speaker selection (SOURCE)
+- SSS SSS-LR (SDURCE)
| |
| +=~ Src_parser
| +- Src_verify
|
+- SSSLIRE likelihood calculation (SOURCE)
+- THROUGH ‘‘do nothing’’ filter (SOURCE)
+- VAR_CONV conversion of variances of HMM (SOURCE)
"+~ XEXTRACT2 display JAPANESE bun (SOURCE)
!
+- DISP
+- PARENT
+- TRANS
+- TRANS_PARENT
+- XINPUT X Window interactive string input (SOURCE)
+- XMENU X Window interactive menu (SOURCE)
2 Scripts for the Demo

Dependency of scripts for ATREUS demo. All scripts are in directory ATREUS/DEMO/Exe.
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—| Adapt.sh
speechnew csh
SSS-LR. csh

—| Speaker_select.sh I——-—I Speaker_select0.sh |

L—! optionnew.csh

| DEMO [—[menunew.csh I ——[NewWordRegistration.csh |

[cutstr.avvk

A.1: Scripts for demo

3 Directory Structure and Files for Evaluation

EVAL
|- DATA all wavefiles and labelfiles (start~end)

I |- B 25 labelfiles (start-end) for adaptation
| |~ FARK_B_0001.LB

| |~ FAK_B_0002.LB

| |- FAK_B_0003.LB

i |- FAK_B_0004.LB

| |- FAK_B_0005.LB

| |- FARK_B_0006.LB

| |~ FAK_B_0007.LB

| |- FAK_B_0008.LB

| |- FAK_B_0009.LB

| |- FAR_B_0010.LB

| |- FAR_B_0011.LB

| |~ FAK_B_0012.LB

| |- FAK_B_0013.LB

| |- FAK_B_0014.LB

| |- FAK_B_0015.LB

| |~ FAE_B_0016.LB

| |- FAR_B_0017.LB

| |- FAK_B_0018.LB

| |- FAK_B_0019.LB

| |- FAK_B_0020.LB

| |- FAK_B_0021.LB

| |- FAK_B_0022.LB

| |- FAK_B_0023.LB

| |- FAK_B_0024.LB

| |- FAK_B_0025.LB

|- MA2 2 labelfiles for recognition
! |- FAK_MA2_01.LB

| |- FAR_MA2_02.LB

A
|
|
|
|
|
|
!
|
|
|
|
|
|
|

- B 25 wavefiles for adaptation
|- FAK_B_0001.12K
|~ FAK_B_0002.12K
|~ FAK_B_0003.12K
|- FAK_B_0004.12K
|- FAK_B_0005.12K
|~ FAK_B_0006.12K
|- FAK_B_0007.12K
|- FAK_B_0008.12K
|~ FAK_B_0009.12K
|- FAK_B_0010.12K
|- FAK_B_0011.12K
|- FAK_B_0012.12K
|~ FAK_B_0013.12K
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|- FAK_B.0014.12K
|- FARK_B.0015.12K
|~ FAK_B.0016.12K
|~ FARK_B_0017.12K
|- FAK_B_0018.12K
|- FAK_B.0019.12K
j~ FAK_B_0020.12K

| | |
[ [

| |

| |
I
I
P
I | |- FAK_B_0021.12K
I
[

| |

| |
1=
| |
1o

|
|
|
|
]

|- FAK_B_0022.12K

[~ FAK_B_0023.12K

|- FAK_B_0024.12K

|- FAK_B_0025.12K
Ha2

|- FAK_MA2_01.12K

|- FAK_MA2_02.12K

!
|
!
I
I
|
!
|
|
{
|
|
|
I

|
LIST

|- AdaptWords25.sss

{- mset2.FAK.sss
REF_RESULT

I- 250

| |~ error.bunsetsu2

| |~ result.bunsetsu

| |~ result.bunsetsu.score
| 1~ result.bunsetsu.tmp
|
|

|~ result.bunsho
[~ result.bunsho.romaji.score
| |~ result.bunsho.score
|~ HMnet.450
|~ HMnet.450.I0P
|- HMnet.450.log
- SCRIPT
|- bunsetsu.awk
|- bunsho.awk
|- make_filelist.awk
|- make_seqlist.awk
]- run.csh
- runmain.csh

I
I
|
|
!
f
|
|
I
I
|
|
I
|
]
!
|
I
|
!
I
|
|
|
|
I
!
|
|
|

2 wavefiles for recognition

example label file for adaptation
example label file for recognition
contains example run

stderr output
raw bunsetsu results
bunsetsu score

raw bun results
bun (romaji correct) score
bun (kanji correct) score

for bunsetsu scoring

for bun scoring

constructing list of files for speechlabel
for adaptation

main script

script calling run.csh

Source code for ATREUS/EVAL/runmain.csh

#!/bin/csh -f

# runmain.csh

set HERE = ‘pwrd‘

set DEMO = $HERE/../DEMO

@ input =1
@ adapt = 2
set S = ( \
"( FAK FYM )" \
)
ei=1

while ( $i <= $#S)
set p = $S[$i]
set SPEAKER = $p[$inputl
set ADAPT_SPEARER = $p[$adapt]

foreach ADAPT ( Words25 )
# adaptation
SCRIPT/run.csh -g ADAPTATION \
-sm $DEMO/HMnet/$ADAPT SPEAKER/HMnet

\

-af $HERE/LIST/Adapt$ADAPT.sss -aw $HERE/DATA/$SPEAKER/WAV/B \

-al $HERE/DATA/$SPEAKER/LBL/B \
-si $SPEAKER -t RESULT

foreach GLOBAL_BEAM ( 250 )
# SSS-LR recognition
SCRIPT/run.csh ~g RECOGNITION \

-rf $HERE/LIST/mset2.$SPEAKER.sss ~rd $GLOBAL_BEAM \
-rw $HERE/DATA/$SPEARER/WAV -rl $HERE/DATA/$SPEAKER/LBL \

-G $GLOBAL_BEAM \

-1r POST -bn $DEMO/Gra/cstar_phrase.sss -bk $DEMO/Gra/cstar_sentence \

-si $SPEAKER -t RESULT
# scoring
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SCRIPT/run.csh -g SCORE \

-rf $HERE/LIST/mset2.$SPEAKER.sss ~rd $GLOBAL_BEANM \
-rw $HERE/DATA/$SPEAKER/WAV -1l $HERE/DATA/$SPEAKER/LBL \

-G $GLOBAL_BEAN \

~-1r POST -bn $DEMO/Gra/cstar_phrase.sss -bk $DEM0/Gra/cstar_sentence \

~si $SPEAKER -t RESULT

end # GLOBAL_BEAM
end # ADAPT
@ i ++
end # S
### EOF ###

Source code for ATREUS/EVAL/SCRIPT/run.csh

#!/bin/csh ~f

# run.csh

# example:

# .run.csh -g ADAPTATION
#* run.csh -g RECOGEITION
# run.csh -g SCORE

set com = $0
onintr CLEARUP

# which machine is this?
switch (¢/bin/uname?®)
case HP-UX:

setenv MACH HP; breaksw
case ULTRIX:

setenv MACH DEC; breaksw
case SunlS:

setenv MACH SUN; breaksw
case 0SF1:

setenv MACH ALPHA; breaksw
default:

breaksw
endsw

set ATREUS = ‘pwd‘/..

### directories

set EVALDIR = ‘pwdf

set PROGDIR = f‘pwdf/../BINHP

set GRADIR = $EVALDIR/GRA

set AWKDIR = $EVALDIR/SCRIPT

set ADAPTLISTDIR = $EVALDIR/LIST
set SEIKATLISTDIR = $EVALDIR/LIST
set MODELDIR = $ATREUS

H oH O H N

### default values

set GOTD = RECOGNITIOKR
set MODE = MSET # ESET

set GLOBAL_BEAM = 100 % 48 250

set DURANGLE = 0.6
set DURBREAK = 3.0
set DURFAT = 2.2

set VAR_FAT = 1.8
set SPEAKER = FAK
set STANDARD_MODEL = $MODELDIR/FYM/mix_1/HMnet

set ADAPTLIST
set ADAPT_WAVDIR

$ADAPTLISTDIR/Adapt¥ords25.sss

1f($MODE == "MSET") then

set RECOGLIST
set -RECOG_WAVDIR

i}

other typical values
# ADAPTATION SCORE

/NFS/atrfs4/waveS1/$SPEAKER/WAV/B
set ADAPT_LBLDIR = /NFS/atrfs4/wave51/$SPEARKER/LBL/B

cp eset_phrase.sss.* eset_sentence.*
cp bunsetsu.awk bunsho.awk make_filelist.awk make_seqlist.awk
cp AdaptWords*
Cp eset.*.ssSs mset.*.sss
cp -r MET FYM

# from Takami

# singer 3line format

$SEIKATLISTDIR/mset .$SPEAKER.sss # singer 3line format
/BFS/atrfs4/wave51/$SPEAKER/WAV

# clean data
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set RECOG_LBLDIR

else

set RECOGLIST
set RECOG_WAVDIR
set RECOG_LBLDIR

endif

set GRAMMAR =

= /HFS/atrfs4/wave51/$SPEAKER/LEL

$SEIKAILISTDIR/eset.$SPEAKER.sss  # singer 3line format

= /HFS/atrfs4/vwave53/$SPEAKER/WAV/EP
= [NFS/atrfs4/wave53/$SPEAKER/LEL/EP

$GRADIR/eset_phrase.sss

set BUNSHO_GRA = $GRADIR/eset_sentence
set BUNSHO_CONTEXT = $GRADIR/gomi

set RESDIR

set LRTYPE =

while($#argv)

"$MODE"_“'$GLOBAL_BEAM"

POST

switch($argv[1])

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

Case

case

~af*:
set
—aw¥:
set
~al*:
set
-bn*:
set
~bk*:
set
-bc*:
set
-da*:
set
~db*:
set
—df=:
set
-g*:
set
—G*:
set
~1lr*:
set
=k :
set
—rf*:
set
e o N
set
-rl*:
set
~rd*:
set
-Si*:
set
~Smk
set
-t
set
—v*:
set

default:

# 2DANLR

ADAPTLIST = $argv[2];shift;breaksw

ADAPT_WAVDIR

ADAPT_LBLDIR

$argv[2] ;shift;breaksw

$argv[2] ;shift;breaksw

GRAMMAR = $argv[2];shift;breaksw

BUNSHD_GRA = $argv[2];shift;breaksw

BUNSHO_CONTEXT = $argv[2] ;shift;breaksw

DURAKGLE = $argv[2];shift;breaksw

DURBREAK

$argv[2] ;shift;breaksw

DURFAT = $argv[2];shift;breaksw

GOTO = $argv[2] ;shift;breaksw

GLOBAL_BEAM = $argv[2] ;shift;breaksw

LRTYPE = $argv[2];shift;breaksw

MODE = $argv[2] ;shift;breaksw

RECOGLIST = $argv[2];shift;breaksw

RECOG_WAVDIR = $argv[2];shift;breaksw

RECDG_LBLDIR = $argv[2];shift;breaksw

RESDIR = $argv[2];shift;breaksw

SPEAKER = $argv[2];shift;breaksw

STANDARD_MODEL = $argv[2];shift;breaksw

TMPDIR = $argv[2];shift;breaksw

VAR_FAT = $argv[2] ;shift;breaksw

echo "ERROR:$com $argv"
echo " [-af ADAPTLIST]
echo " [~aw ADAPT_WAVDIR]
echo * [~al ADAPT_LELDIR]
echo " [-bn GRAMMAR]

echo " [~bk BUESHO_GRA]
echo " [~bc BUNSHO_CONTEXT]
echo " [-da DURANGLE]
echo " [-db DURBREAK]
echo " [-df DURFAT]

echo " [-g GOTO]

VAL:
VAL:
VAL:
VAL:
: $BUNSHO_GRA"
VAL:
VAL:
VAL:
VAL:
VAL:

$ADAPTLIST"
$ADAPT_WAVDIR"
$ADAPT_LBLDIR"
$GRAMMAR"

$BUNSHO_CONTEXT"
$DURANGLE"
$DURBREAK"
$DURFAT"

$GoTO"
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echo " [-G GLDOBAL_BEAHM]
echo " [-1r LRTYPE]
echo " [-m MODE]
echo " [-rf RECOGLIST]
echo " [-rw RECOG_WAVDIR]
echo “ [~rl RECOG_LBLDIR]
echo " [~rd RESDIR]
echo " {-si SPEAKER]
echo " [-sm STANDARD_MODEL]
echo " [-t TMPDIR]
“echo " [-v VAR_FAT]
exit 1
endsw
shift
end

if (! $?TMPDIR) then
set TMPDIR = $SPEAKER
endif

# fixed variables

set FRAME_SHIFT = 10
set MARGIN = §
set HMNET_SIZE

450

set DURMODEL
set LOG_TABLE

It

# temporary files

set SAMPLELIST = .samplelist

set FILELIST = .filelist

set MODELALL = .tmpmodel

set BUNSETSU_CORRECT = .bunsetsu
set BUNSHO_CORRECT = .bunsho

# results

set RESULT_2DAN = $RESDIR/result.2dan
set RESULT_POST = $RESDIR/result.bunsho
set RESULT.LR = $RESDIR/result.bunsetsu
set ERROR_LR1 = $RESDIR/error.bunsetsul
set ERRDR_LR2 = $RESDIR/error.bunsetsu2

# programs
set MAKE_SEQLIST = $AWKDIR/make_seqlist.awk

VAL:
VAL:
VAL:
VAL:
VAL:
VAL:
VAL:
VAL:
VAL:
VAL:
VAL:

$ATREUS/DEM0/Dur/HMnet .100
$ATREUS/DEMO/ETC/log.tbl .HP

$GLOBAL_BEAM"
$LRTYPE"
$MODE"
$RECOGLIST"
$RECOG_WAVDIR"
$RECOG_LBLDIR"
$RESDIR"
$SPEAKER"
$STANDARD_MODEL"
$TMPDIR"
$VAR_FAT"

##set FRAME_SHIFT = &
##set MARGIN = 10

# takami adaptation format
# singer format 2

set MAKE_FILELIST = $AWKDIR/make_filelist.awk

set BUNSETSU_AWE = $AWKDIR/bunsetsu.awk
set BUNSHO_AWK = $AWKDIR/bunsho.awk
set SPLIT_AWK = $AWKDIR/split2dan.awk

set SPEECHLABEL = $PROGDIR/speechlabel

set WAVEPARA = $PROGDIR/WavePara34

set RMHEADER = $PROGDIR/rmheader

set MAKEWORD = $PROGDIR/make_word_sample

set MAKE_SEQLIST_CMD = $PROGDIR/make_seqlist
set ADAPT = $PROGDIR/Exe.adapt_HMnet

set VARCONV = $PROGDIR/var_conv

set ALLOCDSP = $PROGDIR/alloc_DSP

set SSSLIKE = $PRDGDIR/cal“frame_prob

set SSSLR = $PROGDIR/SSS-LR.exe

set SSS2DAFLR = $PROGDIR/SSS-LR.twolevel.exe
set REORDER = $PROGDIR/reorder

set POSTFILTER = $PROGDIR/Postfilter

set SCORE = $PROGDIR/score_SSS

if (! -e $TMPDIR) mkdir $TMPDIR
cd $TMPDIR

goto $GOTO

ADAPTATIDN:

# created from RECOGLIST
# created from RECOGLIST

# get list of wavefiles with start and endpoints
gawk -f $MAKE_FILELIST speaker=$SPEAKER wavdir=$ADAPT_WAVDIR 1bldir=$ADAPT_LBLDIR\

mode="ADAPT" $ADAPTLIST > $FILELIST
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#construct separate label files for each adaption word
gawk -f $MARE_SEQLIST make=$MAKE_SEQLIST_CMD $ADAPTLIST

# preprocessing of adaptation words
ADAPT_PREPRO:
( cat $FILELIST |\
$SPEECHLABEL -4 |\
$WAVEPARA ~fs $FRAME_SHIFT |\
$RMHEADER ~o lpc )

# construct samplelist for adaptation
SAMPLELIST:
set MAXCOUNT = ‘wc $FILELIST | nawk ’{ print $1 }’°¢
@ COUNT = 0
if ( -e $SAMPLELIST) rm $SAMPLELIST
while ( $COUNT < $MAXCOUNT )
cat >> $SAMPLELIST << EOF
$SPEAKER
seqlist$COUNT
1
1pc$COURT 34
EOF
@ COUNT ++
end

RUN_ADAPTATION:
set MAXCOUNT = ‘wc $FILELIST | nawk ’{ print $1 }’°¢
echo $STANDARD MODEL | sed ’s/HMnet$/HMM.all/’ > $MODELALL
# smoothing rate is different according to the number of adaptation words
if ( $MAXCOUNT <= 10 ) then
set SMOOTHING_RATE = 30
else if ( $MAXCOUHT <= 25 ) then
set SMOOTHING_RATE = 20
else if ( $MAXCOQUNT <= 200 ) then
set SMOOTHING_RATE = 10
else
set SMOOTHING_RATE = 1
endif
# don’t swap bytes on HP
if( $MACH == DEC || $MACH == ALPHA ) then
set SWAPBYTE = 1
else
set SWAPBYTE = 0
endif
$MAREWORD -sb $SWAPBYTE -sl $SAMPLELIST |\
$ADAPT -if $STANDARD_MODEL.$HMHET_SIZE -il $MODELALL \
-of HMnet.$HMNET_SIZE -kn 6 -sr $SMOOTHING_RATE

# variance fattening and allocation of DSP’s for IOPBOX
cat HMnet.$HMNET_SIZE | $VARCONV $VAR_FAT | $ALLOCDSP > HMnet.$HMNET_SIZE.IOP

goto CLEANUP

RECOGNITION:
if (! -e $RESDIR ) mkdir $RESDIR

# variance fattening and allocation of DSP’s for IOPBOX
cat HMnet.$HMNET_SIZE | $VARCONV $VAR_FAT | $ALLOCDSP > HMnet.$HMNET_SIZE.IOP
set NEWMODEL = HMnet.$HMNET_SIZE.IOP

# get list of wavefiles with start and endpoints
gawk —-f $MARKE_FILELIST speaker=$SPEAKER mode=$MODE \
wavdir=$RECOG_WAVDIR 1bldir=$RECOG_LBLDIR $RECOGLIST > $FILELIST

if($LRTYPE == "2DANLR") then
( cat $FILELIST |\
$SPEECHLABEL -d ]\
$WAVEPARA —~fs $FRAME_SHIFT |\
$SSSLIKE ~D 1 -m $NEWMODEL -1 $LOG_TABLE |\
$SSS2DANLR -romaji+kanji -G $BUNSHO_GRA -n 10 \
-L $LOG_TABLE -g $GRAMMAR -B $GLOBAL_BEAM -m $NEWMODEL \
~D $DURMODEL ~N $DURFAT -K 1 -P $FRAME_SHIFT -b 64 \
-a $DURBREAK ~R $DURANGLE -c 3000 -A $MARGIN .flag |\
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grep ~v “"“#x" > $RESULT_2DAE ) >& $ERROR_LR2

else
( cat $FILELIST |\
$SPEECHLABEL -d |\
$WAVEPARA -fs $FRAME_SHIFT |\
$SSSLIKE -D 1 -m $NEWMODEL -1 $LOG_TABLE |\
$SSSLR -n 10 ~L $LOG_TABLE ~g $GRAMMAR -B $GLOBAL_BEAM -m $NEWMODEL \
~D $DURMODEL -N $DURFAT -K 1 -P $FRAME_SHIFT -b 64 \
-a $DURBREAK -R $DURANGLE -c 3000 -A $MARGIN .flag I\
grep ~v "“#x'" |\
$REORDER | tee $RESULT_LR |\
$POSTFILTER ~g $BUNSHO_GRA -romaji+kanji -t > $RESULT_POST ) >& $ERROR_LR2
endif :
goto CLEARUP
SCORE:
# split bunsetsu and bun results from 2DAN-LR
if($LRTYPE == "2DANLR") then
gawk —f $SPLIT_AWK bunsetsu=$RESULT.LR bun=$RESULT_POST $RESULT_2DAN
endif

# scoring program for bunsetsu
gawk ’/"#/ { NR-~; next } NRY%3==0 { for(i=1;i<=FF;i++) print $i}’ $RECOGLIST \
> $BUNSETSU_CORRECT
# special treatment for (Japanese) iu -> juu
cat $RESULT_LR |\
sed =-e s/\([ /I\)iu\([ /I\)/\1juu\2/g’\
-e 7s/\([ /I\)dooiu\([ /I\)/\1doojuu\2/g’\
—e ?s/\([ /1\)sooiu\([ /I\)/\isoojuu\2/g’ I\
gawk ~f $BUNSETSU_AWK correctfile="$BUNSETSU_CORRECT" |\
sed ?/~[ \t]*[0-9]/s/\([~(J\)-/\1q/g’ > $RESULT_LR.tmp
$SCORE -1 $RESULT_LR.tmp > $RESULT_LR.score

# scoring program for bunsho (kanji)

gawk ’/"#/ { BR--; mext } BR%3==2 { for(i=1;i<NF;i++) printf¥s#",$i; printf"Ys\n",$8F}> \
$RECOGLIST > $BUNSHO_CORRECT

gawk -f $BUNSHO_AWK type="#j" bunsholist=$BUNSHO_CORRECT $RESULT_POST > $RESULT_POST.score

# scoring program for bunsho (romaji)
gawk ’/"#/ { WR--; mnext } NRY3==0 { for(i=1;i<NF;i++) printf"¥s#",$i; printf"¥%s\n",$¥F}’\
$RECOGLIST > $BUNSHO_CORRECT
# special treatment for (Japamese) iu -> juu
cat $RESULT_POST |\
sed -e ’s/-/q/g’ -e ’s/\///g’\
—e 2s/\([ #I\)iu\([ #1\)/\1juul\2/g’\
~e 7s/\([ #]1\)dooiu\([ #]I\)/\1doojuu\2/g’\
—e 1s/\([ #]1\)sooiu\([ #]I\)/\1soojuu\2/g’ |\
gawk -f $BUNSHO_AWK type="#o0" bunsholist=$BUNSHO_CORRECT > $RESULT_POST.romaji.score

goto CLEANUP

CLEARUP:
echo CLEANUP
rm -f 1lpc*
rm -f seqlistx*
exit O
##4# EOF ##%

4 TOPBOX

To speed up the recognition process, a DSP implementation was developed which com-
bines the 3 modules SPEECHIN, LPC and SSSLIKE. It was jointly developed with SDS
(Systems Design Service Corporation, Tokyo). Lspecially the low-level parts, like drivers,

were only coded by SDS. The following explanation is therefore very superficial and does

not cover the standard installation for the IOPBOX like kernel reconfiguration etc..
The IOPBOX at ATR contains 12 TMS320C30 DSPs, which can deliver a maximum
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speed of about 400 MFLOP. 1 DSP is responsible for communication with the host and
calculation of feature vector (software module LPC), the other 11 DSPs calculate likelihood
values for each state in the HMnet (software module SSSLIKE). DSP source codes are
in directories ATREUS/IOP-ROOT and ATREUS/IOP_LIKE. To compile these programs, the TI
compiler asm30, 1nk30, <130 are needed.

The devicename for the IOPBOX is /dev/das0. The special driver interface was installed

as

$ mkdir -p /usr/local/srtp
$ cp ATREUS/IOP_LOWLEVEL/iop.x /usr/local/srtp

The new module which replaces SPEECHIN, LPC and SSSLIKE is called PARAIN. Its
options and user interface are identical to SpeechPress. However, before running Paraln,
DSP programs, log table and HMnet have to be downloaded from the host and the DSP
progrdms have to be started. This is performed by program DSP.

If everything is installed properly, you should be able to run the demo with the IOPBOX
by choosing the option HARD in the options menu. For further details please consult the

source codes.

5 AFESEHE HMnet OfEHE

T CCRAREERE HMnet OFEREICDWTEHIRT %0 HIRONEEFEE RS EE O
HMnet VERL Y — A& EF 5 HMnet *FHnB 2 &Ik b, ﬁé@ﬁ“}ﬁ%ﬁﬂ HMnet(CM-HMnet)
% e N e E SR SR 2 B0 CM-HMnet 2V 7 b N— P 3 v CEIWERTEIR X
NTBE 2B I0OPBOX ICiTHIR LT v\,

KT EREC D WCEHAY 5, MMEESHE HMnet ENGEEHE RS ES A HMnet
VERRY — %A v 2 b= Lt ZD, ITOTF4 v 7 P ICHFET Do

Model/mix12mf/matrix.200 # BAEEEF. REEE 200, 1BEEH 12
Model/mix12mf/matrix.600 # BrehE A JREEE 600, 1REH 12
Model/mix12m/matrix.200 # EBBMESEEFH. fREE%L 200, IEEH12
Model/mix12m/matrix.600 # EEHEEEEFH. fREEH 600, [ESH 12
Model/mix12f/matrix.200 # EEEEE . CREEEL 200, 1REEL 12
Model/mix12f/matrix.600 # oHEEEE . HREEEr 600, (BEH 12

T e N ESEE IR BT HMnet VERL Y — 03 v 7w 7 5% BieT 2 C & IC
I b, BEE 2o HMnet ZELTFOF 4 v 7 P D ICEREI NS,

Outmatrix/mix2/matrix.200.NEW # 2/B&. KEEHL 200 @ HMnet

ATREUS/DEMO/Data/indépendent VS F 4 L7 VI RVERLABI, WwTFiuho HM-
net % HMnet.” JRAER” & WO LRI E 2T ¥ —3 %, LITE 200 K8EDH,

$ mkdir -p ATREUS/DEMO/Data/independent/Adapted_HMnet
$ cp INEFE HMnet 45 ATREUS/DEMO/Data/independent/Adapted_HMnet/HMnet.200



A5 FESEEEE HMnet O 47

SSS-LR % #2B#55% % independent 2 #65E L & bic[Options|ic X Y LIF DT 7 v = v
BHET Do '

o [HMnet_Size [%[200 |icZ5E

o [GLOBAL_BEAM |# 128 ~ 256 IKFRET 5 (K& g EERFRERE M LT 2 2SRRI
BHhB) o

o | —return—

Bl E%ERERCERBETAR S,
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