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Large Vocabulary Continuous Speech Recognition Parser

Based on A* Search Using Grammar Category-pair Constraint

AKINOBU LEE,t TATSUYA KAWAHARA! and SHUJI DOSHITA!

We address an efficient A* search algorithm for grammar-based large vocabulary continu-
ous speech recognition. While grammars can introduce long-distance constraint into search,
the expanded word hypothesis network grows huge under large vocabulary. So convensional
one-pass beam search needs extremely wide beam width to get optimum results. We propose
an efficient two-pass search algorithm by (1) using word-pair constraint as heuristics and (2)
tree-organizing the word lexicon for each grammar category, 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. We depeloped a portable FSA-
based CSR parser named Julian and compared the performance with a typical one-pass beam
decoder on 5,000-word task. Experimental results show that the proposed method achieves
high accuracy with far less computation, and works stably with even more complex grammars.
Finally, our parser archieved a word accuracy of 91.2% with process time of 2.5 times the real
time.
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Fig.6 Comparison of search algorithms.
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Table 2 Recognition accuracy and average process time
for each grammar.
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CPU : UltraSPARC 300 MHz
FEHFH © 3.2 sec.
FERAIIY — 208

RBEPBONL D572, —F Julian i3 KEL THIEL,
SG1 T 97.1%, SG2 T 91.4%N HEEHBBEL T
7. BICEIC BT KT & PHETHEO—E%
+ 2 1IRT. —fIC BNF % & D3GR R 6 3 v 0%
T MRERY PT—IREETAORES TRV
A%, AT ) RICHEIL B 2 D TEOBME S I &
CFRELTHETES., 2049 JulianldXn k>
BIECH L THEEL TEET AL ZAb5N 5.

BAmOEATEMICEL T, Julian id HTK 12
TRIL BEE2 1550 LE L FHUERREINL S5

Apr. 1999
100 T T
: ctree+1best ——
wiree+wpair -~
95 :
L e
) 90 . F
g 7
8
© 85
B
o
g [
80 }
75 ' L :
0 1000 2000 3000 4000 5000 6000
beam width (nodes)
30 T T )
ctree+1best ——
L ik wiree+wpair -+
_ 25 : Z
0 Pl
o [0 ) SE—— //
£ e
o ST:7 S /.,/” o
(o] i e
& | [0 S— 1/"_,/ SRR S
4 A
[ 5 g’f/

0 i
0 1000 2000 3000 4000 5000 6000
beam width (nodes)

AL B R
(1E) ik sG2
B 7 3RS T I OB RE & SRR O Bt

Fig.7 Comparison of static and dynamic expansion of
category-pair network.
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Table 3 Performance with context-dependent model.

monophone triphone
word acc. (%) 91.4 93.2
avg. time (sec.) 7.0 20.0
memory used (MB) 12 29
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