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Abstract

A new approach to improve the speaker adaptation algorithm by means of the variable number
of observation density functions for CDHMM speech recognizer has been proposed. The proposed
method uses the observation density function with more than one mixture in each state to represent
speech characteristics in detail. The number of mixtures in each state is determined by the number
of frames and the determinant of the variance, respectively. The each MAP parameter is extracted
in every mixture determined by these two methods. In addition, the state segmentation method
requiring speaker adaptation can segment the adapting speech more precisely by using
speaker-independent model trained from sufficient database as a priori knowledge. And the state
duration distribution is used for adapting the speech duration information owing to speaker’'s
utterance habit and speed. The recognition rate of the proposed methods are significantly higher
than that of the conventional method using one mixture in each state.
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Table 2. Average recognition rate (%) of
speaker adaptation methods using
SEG1.
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 84.1 92.1 91.2 92.2 92.1
2 96.0 95.8 93.3 94.3 95.6
3 98.6 96.7 9.1 97.8 97.3
= 3. SEG2E °]&3 3R A-gMbHe A
o]}J ( %)
Table 3. Average recognition rate (%) of

speaker adaptation methods using
SEG2.
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 84.1 93.3 92.1 93.4 92.3
2 96.0 96.1 95.5 96.3 95.8
3 98.6 97.0 96.6 98.5 97.6
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Table 4. Average recognition rate (%) of
speaker adaptation methods(SEG1+

H AXE (%)

FRA).
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 82.2 95.6 93.6 93.1 93.9
2 95.8 984 98.0 98.0 979
3 98.3 99.2 99.0 98.8 99.0
E:3 5. At -gub o] wE BT AHE (%)

(SEG1+VRA)
Average recognition rate (%) of
speaker adaptation methods(SEG1+

Table 5.

VRA).
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 80.7 95.8 93.8 93.6 94.3
2 94.3 98.3 976 97.3 97.3
3 98.0 99.6 99.0 99.0 99.1

E: 6. AU ol W AdAE (%)
(SEG1+FRA)

Table 6. Average recognition rate (%) of
speaker adaptation methods(SEG2+

FRA).
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 822 96.7 98.8 95.2 98.9
2 95.8 98.8 99.3 98.3 99.3
3 98.3 98.8 99.3 99.2 99.3
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Table 7. Average recognition rate (%) of
speaker adaptation methods(SEG2+

VRA).
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 80.7 95.1 93.2 92.7 93.3
2 94.3 979 97.2 97.0 96.2
3 98.0 989 98.3 98.8 98.2
Al (145 AREste] s AeiASREe] BdE
R A7 ARG Thee] B vehigick
£ 8ollAd E 117lolM Ze-gAde] & AU o A

gz &Aoo HFHEzhS 34714 2
3 1% Ax e = B2 40 &

14150] 0.2%014
wolA|™ Abel

T 8 AUAERE AL TP FHAA
Sl S AAE (%) (SEGI+
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Table 8. Average recognition rate (%) of
speaker adaptation methods including
the adaptation of state duration

distribution(SEG1 +FRA).
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 82.2 95.8 939 935 94.1
2 95.8 98.4 98.2 98.0 98.2
3 98.3 99.2 99.0 98.8 99.0
E 9 4MASEEe) A3e WY A
Sale] HF UAE (%) (SEGL+

Table 9. Average recognition rate (%) of
speaker adaptation methods including
the adaptation of state duration

distribution(SEG1+VRA).
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 80.7 95.8 94.0 93.6 945
2 94.3 98.3 977 97.3 976
3 98.0 99.6 99.0 99.0 99.1

B 10. AR &R 2] A8 2T 3A
gl 3F AE (%) (SEG2
+FRA)

Table 10. Average recognition rate (%) of
speaker adaptation methods including
the adaptation of state duration

distribution(SEG2+FRA).
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 82.2 97.0 93.9 96.2 99.1
2 95.8 989 99.3 98.8 99.3
3 98.3 98.8 99.3 99.2 99.3

k23 1. A&z AH3-& 23T A
5] F AXE (%) (SEG2
+VRA)

Table 11. Average recognition rate (%) of
speaker adaptation methods including
the adaptation of state duration

distribution(SEG2+VRA).
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 80.7 95.7 93.8 935 94.3
2 94.3 98.0 97.2 97.3 96.5
3 98.0 98.9 98.3 98.8 98.2
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Table 12. Average recognition rate (%) of
speaker adaptation system by the

number of average mixturees.

Nur(;}ber Number of average mixtures ( M )

tokens 1 15 2.0 2.5 3.0
1 93.9 93.9 99.1 939 93.3
2 96.0 96.4 99.3 96.9 96.4
3 976 98.0 99.3 98.2 93.1
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Table 13. Average recognition rate (%) of
speaker adaptation methods using

SEGI.
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 67.1 83.4 38.1 87.3 889
2 86.7 924 92.5 93.0 93.7
E 14. SEG2% °]4% xlAgHe] Hd
QA E (%)

Table 14. Average recognition rate (%) of
speaker adaptation methods using

SEG2.
Number
of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 67.1 895 89.5 89.1 8939
2 86.7 92.6 92.8 93.3 935
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Table 15. Average recognition rate (%) of
speaker adaptation methods including
the adaptation of state duration
distribution(SEG1 +FRA).

Number

of EXP1 EXP2 EXP3 EXP4 EXP5
tokens

1 65.3 91.0 90.7 89.9 90.5

2 85.9 94.3 93.3 93.8 93.8

E: 16. Al &Exe] H$-& T 3x}
A-grpulol A oXE (%) (SEGL
+VRA)

Table 16. Average recognition rate (%) of
speaker adaptation methods including
the adaptation of state duration
distribution(SEG1 +VRA).

Number

of EXP1 EXP2 EXP3 EXP4 EXP5
tokens

1 66.8 90.7 90.3 89.9 90.3

2 879 94.3 93.2 92.8 93.0

E 17. AeiA& Rz A8 T3 A
A-gd Wo] P A (%) (SEG2
+FRA)

Table 17. Average recognition rate (%) of
speaker adaptation methods including
the adaptation of state duration
distribution(SEG2+FRA).

Number

of EXP1 EXP2 EXP3 EXP4 EXP5
tokens
1 65.3 92.3 927 90.3 93.3
2 859 94.2 955 94.3 96.2
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Table 18. Average recognition rate (%) of
speaker adaptation methods including
the adaptation of state duration
distribution(SEG2+VRA).

Number

of EXPl1 EXP2 EXP3 EXP4 EXP5

tokens

1 66.8 91.7 91.3 91.0 90.3
2 879 94.3 939 935 93.3
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