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A Study of Error- Tolerant Techniques for Speech Underst anding
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Abdtract: In this paper , error-tolerant techniques are gudied for large-vocabulary eaker-independent Chinese oontinuous
gpeech recognition and undergand ng sysems. When N-best s/llable candidates with their corregponding acoudic soores are generated
and a gjllable latice is condructed by the acoudic recognizer ,an error-tolerant linguigtic parser is used to search through the sjilable
lattice and find the optimal Chinese character sequence in which syllables of some characters may not be included in the latice be-
cause addtiona possble candidates are conddered. In such away ,%me aocoudic errors are corrected and the robustness of the parser
isinproved. Our experiments show thet the error-tolerant parser can increase the underganding rate from 91. 83 % ,a 28. 4 % error re-
duction over the conventiond trigram model based parser without error-tolerant techni ques.
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2.1 L evenshtein ( Generalized L evenshtein Digtance,
G.D)
Levensttein
. , . A s
A’ A A €A . S=
X1 %o/\ Xy | S| =N, .S A’ s A.S
S i (1<i =N).
() d(a,b): a b ,a,b A (
,&(a, a) =0
(2) d(a): a A
(3) de(a) : a A )
, S| =N S [T =M

T=yiyoAyw QD :
D(s,i,j) =mn[D(s,i-1,j) + de(x),D(s,i,j-1)
+d(y),D(s-1,i-1,j-1) +d(x,y] (D

,D(s,i,j) S T Levengtein ,
S . 0=<s,i=N 0=j=M.
2.2 ( Condrained Edit Digance, CED)
GD (4]
(51 s
T T )
S T T CBED :
CED: (S,T) =min[ D(s,N,M)] (2)
'S 0=s=N. S T , s
, N-s M-s
2.3 ( Normalized Edit Digance, NED)
CBD . :
NED(S,'I')=m'Sn[D(s,N,M)/(N+M- 9) ] (©)]
NED : S T
2.4 CED NBD
) S
T CBD NBD.
:Dig (S, T);
'S, T ;
CHED (S, T) NBED(S,T)
[ * . N-best
D(s,i, :i_'| (;Iiﬁm) LLLL i x5
N.os=0 | e E e
*/
b (0, —{ 5 |
0,0 «6 o Spar B et
for i < |
110 N d BEIIE T R O E R

D(0,i,0) «D(0,i-1,0) + de(x)
for j«1to M do
D(0,0,j) «D(0,0,j-1) +d(y)
for i «1to N do
forj«i1to M do
D(0,i,j) «mn[D(0,i-1,j) + de(x) ,
D(0,i,j-1) +d(y]
| * D(s,i,j) ,1=<s=N */
for s«1to N do
D(s,0,0) «o
for i «1to N do
D(s,i,0) <o
for j«1to M do
D(s,0,j) «o
for i«1to N do
forj«ilto M do
D(s,i,j) «mn[D(s,i- 1,j) + de(x),
D(s,i,j-1) +d(y),
D(s-1,i-1,j-1) +d(x,y)]
| * CED: (S, T) NED(S,T) */
CED[(S,‘I')=rSTiTn[D(s.N,M)]
NED(S,T) =min[D(s,N, M)/ (N+M- s)]
0<i <N
s 0 N.
O(NM) . )

0<j=<M
O(N?*M) ,
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: 5.1
1A (X, V) =1d5Y (I, 1y) +1d5Y (Fy, By) (4 1 (N:1-5)
Ad<Y (Ix, 1) Ix ly ) N (%)
0 Ie=1 1 2 3 4 5
1<% (Ig 1Y) = X (5) ml.dt 8820 9330 9497 956 = 9.10
1 Ix#ly m5.dt  87.95 93.48 %.72 95.23 9. 61
1d<Y (By, By Fe Fy , f5.dd 8967 94.39 95.56 9.08 9%.42
0 Fx=F
102 (P, FY) = ! ® 5 (5. ca)
1 ~#Fy ,ml. dat )
X Y : 52 ( Tet-Set Perplexity , PP)
dSY7 (X, V) = 1d°Y (X, V) - dof 2 (7
do N . o ,
CdSP (X, Y
NED , X Y 2
ml. dat mb. dat 5. dat
4.2 PP 115. 01 74. 40 86.75
: PP=9¢{ - _Llﬂg P(W1W2AWQ)} ,Wi | ,Q
. 1d<2” (X, Y) : X Q
Y [1]. ,
s 5.3
d<?> (X, :
dS27 (X, V) =1d°%7 (X, V) - dof L (8 3
<2>
L : . d (%)
(X,VY NED . , Parser- Parser- Parser-
142> (X, ). ml. dat 91.84 92.29 R2.70 %.33
43 m5. dat %.21 92.50 92.02 9. 85
) f5. dat 93.43 95.32 94.97 95.28
X Y : oL 83 93.37 03.23 94.15
0 X=VY
1d<3> (x,V) = 9
(X9 {1 XY © 3 :
_ Parser- (94.15 %) ,
A% (X, ¥) = 1d%” (X, V) -| dy- oyl (10) N '
LOx dy X Y ) '
, dy N
’ 6
4.4 ,
, cParse 28. 4 %.
Parser- Parse 1 ,
1d5'”(X,Y),1<i<3 ldmy. , ,
Y A7 (X,Y) <ldm(1<i <3) ,Y
. Zwin N \%
;o 1d¥"7 (Zyin, V) > ldmy, Y : :
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