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The Automated Threshold Decision Algorithm for Node Split of
Phonetic Decision Tree
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ABSTRACT: In the paper, phonetic decision tree of the triphone unit was built for the phoneme-based speech
recognition of 640 stations which run by the Korail. The clustering rate was determined by Pearson and Regression
analysis to decide threshold used in node splitting. Using the determined the clustering rate, thresholds are
automatically decided by the threshold value according to the average clustering rate. In the recognition
experiments for verifying the proposed method, the performance improved 1.4~2.3 % absolutely than that of the
baseline system.

Key words: Speech recognition of train station, Phonetic decision tree, PLU, ASR
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Phoneme Frequency and Clustering Rate.
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TABLE 1. Frequency of State Occupancy and Clustering Rate.

Phone State P S_ C_ State P S_ C_ State P_ S_ C_

[2] Count | Count Rate [3] Count | Count Rate [4] Count | Count Rate

- g [2] 169 780 54 g [3] 169 780 3.8 g [4] 169 780 4.6
f gq [2] 92 420 8.6 gq [3] 92 420 11.4 gq [4] 92 420 14.3
L gg [2] 9 84 28.6 gg [3] 9 84 21.4 gg [4] 9 84 21.4
v n [2] 106 540 11.1 n [3] 106 540 7.8 n [4] 106 540 6.7
uf nq [2]| 309 792 6.1 nq [3] 309 792 9.8 nq [4] 309 792 9.1
= d [2] 115 408 8.8 d 3] 115 408 74 d [4] 115 408 7.4
o dd [2] 6 48 37.5 dd [3] 6 48 37.5 dd [4] 6 48 25
=l r [2] 34 312 3.8 r [3] 34 312 3.8 r [4] 34 312 3.8
=5 1[2] 41 276 21.7 1 [3] 41 276 17.4 1 [4] 41 276 17.4
=] m [2] 78 456 10.5 m [3] 78 456 13.2 m [4] 78 456 9.2
vf | mq [2] 68 348 10.3 mq [3] 68 348 20.7 mq [4] 68 348 155
H b [2] 80 348 8.6 b [3] 80 348 8.6 b [4] 80 348 8.6
gf bq [2] 11 84 35.7 bq [3] 11 84 4.9 bq [4] 11 84 28.6
HH bb [2] 1 12 100 bb [3] 1 12 100 bb [4] 1 12 100
A s [2] 198 612 5.9 s [3] 198 612 5.9 s [4] 198 612 49
A ss [2] 31 96 313 ss [3] 31 96 25 ss [4] 31 96 25
o nx [2]| 384 1212 5.9 nx [3] 384 1212 5.9 nx [4] 384 1212 6.9
= z [2] 144 516 7 z (3] 144 516 7 z [4] 144 516 7
AR 7z [2] 6 48 25 7z [3] 6 48 25 7z [4] 6 48 25
S ¢ [2] 109 468 10.3 c [3] 109 468 10.3 c [4] 109 468 6.4
= k [2] 5 36 333 k [3] 5 36 333 k [4] 5 36 333
E t [2] 22 168 17.9 t [3] 22 168 14.3 t [4] 22 168 10.7
3 p [2] 47 288 14.6 p [3] 47 288 10.4 p [4] 47 288 8.3
5 h [2] 86 396 9.1 h [3] 86 396 7.6 h [4] 86 396 7.6
5 a[2]| 298 1164 14.9 a[3]]| 298 1164 21.6 al4]| 298 1164 16
F: aa [2] 7 72 25 aa [3] 7 72 50 aa [4] 7 72 50
E ja [2] 37 204 29.4 ja [3] 37 204 20.6 ja [4] 37 204 353
1 v [2] 196 516 16.3 v [3] 196 516 26.7 v [4] 196 516 18.6
1l e [2] 95 624 26 e [3] 95 624 17.3 e [4] 95 624 20.2
q jv [2] 75 252 35.7 jv 3] 75 252 31 jv [4] 75 252 429
3l je [2] 13 120 40 je [3] 13 120 55 je [4] 13 120 60
€ o[2]| 219 948 15.8 o[3]1] 219 948 26.6 o[4]]| 219 948 234
R 00 [2] 10 60 20 00 [3] 10 60 50 0o [4] 10 60 50
1+ wa [2] 48 240 40 wa [3] 48 240 40 wa [4] 48 240 37.5
1 we [2] 9 108 16.7 we [3] 9 108 333 we [4] 9 108 27.8
AL jo [2] 25 132 54.5 jo [3] 25 132 455 jo [4] 25 132 54.5
T u [2] 162 816 19.9 u [3] 162 816 279 u [4] 162 816 25.7
T uu [2] 5 60 40 uu [3] 5 60 60 uu [4] 5 60 40
ﬂ wv [2] 36 180 30 wv [3] 36 180 333 wv [4] 36 180 36.7
7 wi [2] 24 100 wi [3] 24 75 wi [4] 2 24 75
T ju [2] 84 28.6 ju 3] 84 429 ju [4] 8 34 64.3
— y [2] 40 180 333 y [3] 40 180 30 y [4] 40 180 36.7
- yi [2] 5 60 40 yi [3] 5 60 50 yi [4] 5 60 60
| i[2] 147 624 30.8 i[3] 147 624 375 i[4] 147 624 34.6
|: i [2] 8 84 35.7 i [3] 8 84 57.1 i [4] 8 84 57.1
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TABLE 2. Table of Regression.
R R Square” Adjusted R Square Std. }?s I;ri(r)rrmt.;f the Durbin-Watson”
0.501 0.251 0.245 18.16081 1.807
Sum of Squares df Mean Square F P (=Sig.)
Regression 14688.790 1 14688.790 44.536 0.000
Modell Residual 43865.412 133 329.815 - -
Total 58554.202 134 - - -
Unstandized Coefficients Standized Coefficients .
t P (=Sig.)
B Std. Error Beta
(Constant) 36.687 2.089 - 17.563 0.000
P_Count -0.116 0.017 -0.501 -6.674 0.000
R R Square Adjusted R Square Std. EEs rtrii);a;f the Durbin-Watson
0.550 0.302 0.297 17.52813 1.883
Sum of Squares df Mean Square F P (=Sig.)
Regression 17691.923 1 17691.923 57.584 0.000
Model2 Residual 40862.279 133 307.235 - -
Total 58554.202 134 - - -
Unstandized Coefficients Standized Coefficients .
t P (=Sig.)
B Std. Error Beta
(Constant) 40.204 2.259 - 17.793 0.000
S _Count -0.038 0.005 -0.550 -7.588 0.000
R R Square Adjusted R Square Std. }]Eas rtri(r);a:)ef the Durbin-Watson
0.554 0.306 0.296 17.53976 1.908
Sum of Squares df Mean Square F P (=Sig.)
Regression 17945.303 2 8972.651 29.166 0.000
Residual 40608.899 132 307.643 Tolerance VIF
Model3 Total 58554.202 134 - 0.100 10.048
Unstandized Coefficients Standized Coefficients .
t P (=Sig.)
B Std. Error Beta
(Constant) 40.949 2.405 - 17.023 0.000
P_Count 0.048 0.053 0.209 0.908 0.366
S _Count -0.051 0.016 -0.748 -3.254 0.001
R R Square Adjusted R Square Std. lfs I;ri(r);at.;f the Durbin-Watson
0.582 0.339 0.334 0.28741 1.568
Sum of Squares df Mean Square F P (=Sig.)
Regression 5.627 1 68.116 68.116 0.000
Model4 Residual 10.986 133 0.083 - -
Total 16.613 134 - - -
Unstandized Coefficients Standized Coefficients .
t P (=Sig.)
B Std. Error Beta
(Constant) 1.538 0.037 - 41.500 0.000
S Count -0.001 0.000 -0.582 -8.253 0.000
1) R Square : $4H40 $E F Susol] o) AYE vIEE 0= B =1 W9lE /4

2) Durbin-Watson :

DW= i(ei_ezﬂ)/ief
i=1

=2
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FUNCTION State [i])

FOR j=1 TO 45
C=1538—(0.001 % 5);
IF C'<094 THEN

Th = 500.0;
ELSEIF C> 144 THEN
Th =10.0;
ELSE
Th=—995.7 X 1n(C) +396.17;
/A 910 7k /
PRINT(State[i],Plj), Th)
J=Jt+1

END

T8 4. €T2|E QAIEE
Fig. 4. Pseudo Code for Algorithm.
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TABLE 3. Recognition Rate (%).

Model Baseline | Modell | Model2 | Model4
Recog.Rate 95.8 97.2 97.8 98.1

Modeldo]| 4 ©] A% ThS AF&3}= 70| Baseline
R} 1.4~23%2] ol A Q1A Eo] 3R E AL QS
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