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AVQ-Based Preprocessor Using Spectral Dynamic Features
for Large Vocabulary Word Recogition
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Abstract This paper proposes a new method of a VQ (Vector Quantization)-based preprocessor

|, A2

for reducing the amount of computation in large vocabulary isolated word recognition. A
speech wave is analyzed by time functions of both cepstrum coefficients and their
short-time regression coefficients, and a universal VQ codebook for these time functions is
constructed based on a multiple speaker-multiple word database. Next, a separate
codebook is designed as a subset of the universal codebock for each word in the vocabulary.
These word-based codebooks are used as a front-end preprocessor to eliminate word
candidates whose distance scores are large. A dynamic time-warping processor based on a
word-dictionary in which each word is represented as a time-sequence of the universal
codebook elements (SPLIT method) then resolves the choice among the remaining word
candidates. Effectiveness of this method has been ascertained by recognition experiments
using a database consisting of words from a vocabulary of 100 Japanese city names uttered
by 20 male speakers.
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Fig. 2 - Relation between number of frames used for
regression analysis and preprocessor error rate.
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Fig. 3 - Comparison of the preprocessor performances for
five featurc parameter conditions (Method A:
Preselection by distance rank order).

— ERROR RATE
% == AVERAGE FRACTION OF CANDIDATES %
30 60
¢(C) C: CEPSTRUM
a(C,E') E:ENERGY
0(C.C"E") 2 *
- 4 =450 w
. g
// 4 9
- L S
201 J i 140 &
w 7 ’
B ¢ w
’E 4 e /O o
o S ’g P -
« ~ o / S 130 o
o L ] s ’ ’ —
& ’ ’ s -
4 n v 2
“ /./ /lv o"l r
10+ A 20 *
/ /' / W
A7 // 2
PN p o
/ \ o w
. \o A/ o 7 -110 <>t
// a8 - !
° ,A>\ /»’o\.
Y}
-0 ™~a \\.
0 a6 o™ s——8 0
0 1 .2 .3 4 5
6,

Fig. 4 - Comparison of the preprocessor performances for
three feature parameter conditions (Method B-2:
Preselection by biased distance threshold).




20%
NUMBER OF VECTORS
PER CODEBOOK:
20 o 8
A 16
o 32
18_ . 64
12
w
b
é 101
« (a) Number of frames used for
g 8 regression analysis is 7
o
w
6_
4_
2+ \Q\O\O_ﬂ
0 T TR RO N R : L =t
123 456 7 8 9 10 1112
NUMBER OF CANDIDATES
22%
NUM3ER OF VECTORS
PER CODEBOOK:
20 o 8
416
D 32
181 1 . 64
12+
L
,._
é 10+ (b} Number of frames used for
x regression analysis is 11
2 sf
s
w
6_
a4+
2_
0 1 1 1 L [l 1 1 r
1 23 456 7 8 9 1011 12

NUMBER OF CANDIDATES

Fig. 5 - Comparison of the preprocesscr performances for
four codebook-size conditicns (Method A:
Preselection by distance rank order).
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four codebook-size conditions (Method B-2:
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frames used for regression analysis is 7).
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