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Large Vocabulary Continuous Speech Recognition Parser

based on A* Search using Grammar Category-Pair Constraint
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Abstract In grammar-based LVCSR, the expanded word hypothesis network grows enor-
mously and the grammar only is not enough for word prediction. We propose an effi-
cient two-pass search algorithm by (1)using word(category)-pair constraint as heuristics
and (2)tree-organizing the word lexicon for each grammar category, both to represent the
whole network in a compact loop structure. Futhermore, (3)the survived words on the first
pass are indexed to eliminate candidates to be accessed on the second pass. Experimental
results show that our depeloped portable FSA-based parser, named Julian, shows greater
performance in costs and stability than a typical one-pass beam decoder. Finally, our parser
archieved a word accuracy of 97.1% with almost real time processing on a 800-word task,
and 91.2% with 2.5 times the real time on a 5000-word task.
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M) ORVMERIEEIEI NP EEETH Y, 2254 5%

— 106 —



MY |EVENT | NO PLAN GA ARU.V

S

S: EVENT| GA PP DE ARU.V

S TIME NI |EVENT| GA ARU.V
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PP: |PLACE| TO PP

PP:
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PLACE -T0
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BELABEERS Ay b7 —27&F0OKEEL, h
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TN— Yy IOBEE, BB - F LOKERE
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2.2 1/1XRAE—LRE

TR WS R TS 1 SAD Y — AR
[8][5] 2BV T, ERHRAITOAITIZEINT
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Thl, FMEORDBVENLERTS I &L THRE
PO L. RHOFMEICE, RERRZOAITO
ta— A7 4 s HEEEEMZS. ThbL, K
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F(wy) h(w1,T)

task grammar
(BNF-like)}

compile

word lexicon

Recognition Parser
{Julian)

subword HMM

kyoo kaigi ni ...

itk

speech input result text

4 EEEFEHE - Julian ZRVZR#EC AT
A

2. REA Y v 7 H 5 FHBED K L &V 5 TR
W, ®EH T, W, 2WZHEIRECH ) »OA
PigEIEL TR, BE LTHDLEERES
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BREESEEREOAER . F0ED 7 TUAL
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HFEETIVE, HTIK[4] D7 +—<v MG
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WHIZLLTES, Z0& EBBKERE, Vo
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R=F VT4 2FERLTBY, 450277 r—
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5 RERBOFFE
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5.1 FHEREM
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EEBERRES — b~ b o BB L 2BD ) — N BT
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27L& ANEW1O2TOBEGLAIETH Y,
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s HHD 21646 38 E T, I CEENES%
B & 72wy,

FRODTHSEOFHENRRRITEFELL
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o SHDY I F— KDL S TEAH?
6B HIZLET,

o Tl,

X 5: FREAHC AV 72305

K1 ¥ A7 LEOFHTT

lexicon word  num of
grammar size perp. FA nodes
PG1 806 91.6 257
PG2 4439 257.1 257
SG1 833  28.7 5061
SG2 5023 76.0 5061

%o B ERT &) SEAEEEML CERE M
SELDTH L. SG1,8G2 I KM% BEDIS
- TEIIHEMITRR L Th B, BRBEOX
B/ — FIx PGLPG2 12T 10 5L E S\,

HEETI)VIE monophone B X U triphone O
HMM #H\v5. HEASBZESHERHERTHE 7 — ¥
N—2ZADBMFEE 30 AL AR SEESTMILES
A LETEFRI-205 LBWEE 100 AGDRE
7= 5 THEBLLAREREEHMM & B 5 [15).
monophone HMM D #IKEE# T 147, triphone HMM
DFRRBEEIL2110TH Y, ZhFR1IREHD
16 RE T v FD.

5.2 MR

FEME S LC, AR EV—LAETHAVS, 22
TY—-AMEEIE, 1 7L—4Z k2 Viterbi 5 %47
%z HMM o (F¥)) REHEE%T 5.

HTKIZ2oW T, BEEFLEICXAY— 24
BT HMM IREEEICMBE L 2 E2 H v 5, B
FHLAEREFTANETCIRE»SZL0T, ki
7L ar CRELEE SEBLAEIZITOY—
N B
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6: FEHRMEREOHE ¢ Julian 3 HTK

IITHIEELI RO - AT 4 v 7EETO
C—LIETH D, by 3B 2/ NADFHEE,HIRE L
R C - AETH L. by i, =TV DR
DOETORIICE TN 5 HUM IREE2 5 D TORK
2k o TEHILLEZ KD, 208 T L TOF
WiEE KDL, T Tnpop 3HEEFELNBET
CIRBRDEB SO, nword EF0E 5N
IREOWEES, %L T avg_state 13 1 HiFEH720) DF
WIRERTH 5.
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b2 —
nword
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5.3 1/AE—LBRREDHEE

SEPGL BXUPG2 2B 5 — (i OBEER
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T4 DRI THER Y P T — 7P lAGbE

# 2: 1% 7Nz OFEENIERERH

avg. time (sec.)

grammar | Julian HTK
PG1 3.2 10.5
(1000)  (4500)

- PG2 7.2 44.2
(2500) (21000)

CPU: UltraSPARC 300MHz
RT: 3.2 sec. $EAMHNIZE — A1

WItEXLT 2720, TOLBELBAHICIEIE A
Brhi ) KELTHLEND 7. —~HAFERD
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OBFEISEESHEEE Y, BELIHERFEDS
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12 BNF % SOl o 3 /87 P RESR Y
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T HA L O T EDEE R I L S TRE LT
WCE%., Zoksd Julian i3 &0 k) Rtk L
TTHEELTCEET S LEALONS.
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AUITIFMMT S ¥ — LARIZHET 5 P ERR T &R
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IFRESR TR Ui 2 85 LW TAEL

5.4 SERBERETTILIODR

T FBEIRAEE 7V (triphone) 2 EA L 72 &
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£ 3 TEBEBREEF VLS

grammar

AM SG1(833) SG2(5023)
97.1/3.6/ 9 91.2/ 82/ 12
tri | 96.5/9.5/26 91.8/18.3 /29

1 MM (%)) THMBER (sec.)/ BT
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