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ABSTRACT

This research is concerned for improving the result of speech recognition under the noisy speech. We knew that spectral
subtraction and recovery of valleys in spectral envelope obtained from noisy speech are more effective for the improvement
of the recognition. In this research, the averaged spectral envelope obtained from vowel spectrums are used for the emphasis
of valleys. The vocalic spectral information at lower frequency range is emphasized and the spectrum obtained from consonants
is not changed. In simulation, the emphasis coefficients are varied on cepstral domain. This method is used for the recognition
of noisy digits and is improved.
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S(k) = Sk), (Sk) > th(k)
thk), (S(k) = th(k)
th(k) = TH1 + 2(TH2-TH1)k/N 1)
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THL() =p(f1) + {W(3} - p(EDH(f - f1)/(3 - f1)}
THL() =p(f2) + {W(3} - p(EDH(F2 - £)/(3 - {2)}
p(f) = TH1 + ( /5000)(TH2 THI) )
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Fig. 1. Addition of Valley to Spectral Envelope by
Rule
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Fig. 2. Spectral Envelope of /a/, /u/, /o/ and 5
Vowels
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Fig. 3. Emphasis of Average Spectral of
Vowels(/auo/) to /i/
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Fig. 4. Average Envelope of Vowels /auo/ after
Quefrency Seperation
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Table 1. Recognition Results by Equal Emphasis
in Vowel Average Envelope ( B = 1.0)
Emphasis Order Vehicle Peak
Start End 0dB 10dB 0dB 10dB
12 36.2 55.5 28.8 475
12 295 55.9 215 40.6
10 36.3 54.3 282 46.6
10 30.2 55.6 21.8 385
8 35.3 56.3 26.4 452
30.6 55.5 20.6 34.5
36.5 55.8 24.3 46.2
254 54.5 175 324
35.3 56.2 27.3 46.4
36.4 56.6 26.3 46.8

Table 2. Recognition Results by Equal Emphasis in Vowel
Average Envelope and Parallel Use of Vally Addition( 3 =10)
(@) TH1=0dB, TH2=—-10dB, TH3=-30dB TH4=-40dB
Emphasis Order Vehicle Peak
Start End 0dB 10dB 0dB 10dB
12 335 50.2 334 60.7

== N =N = N =

W O o100

1

2 12 206 44.5 255 47.2
1 10 352 404 30.5 575
2 10 278 437 252 46.2
1 8 353 482 31.6 58.7
2 8 279 40.5 232 44.4
1

5 334 | 496 | 318 | 503
(b) TH1=0dB, TH2=-20dB, TH3=-30dB, TH4=-40dB

Emphasis Order Vehicle Peak
start end 0dB 10dB 0dB 10dB
1 12 35.2 65.5 30.1 56.3
2 12 315 66.5 23 44.2
1 10 355 65.4 2.5 55.3
2 10 306 65.4 236 432
1 8 35.8 65.2 2.4 555
2 5 304 65.3 212 40.4
1 3 36.3 64.6 278 56.6
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Table 3. Recognition Results In Case of Varying
Emphasis Coefficient in Emphasis by Vowel Envelope :

Matching Order : 1st~12th
(@) m=3, n=12
Emphasis Coeff. Vehicle Peak
Low High 0dB 10dB 0dB 10dB
12 1.0 378 55.6 33.1 474
15 10 36.9 54.8 34.6 462
18 10 36.1 535 349 46.3
20 10 355 51.9 36.2 46.1
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(b) m=5, n=12
Emphasis Coeff. Vehicle Peak
Low High 0dB 10dB 0dB 10dB
1.2 1.0 355 552 326 47.8
1.5 1.0 34.8 535 352 47.2
1.8 1.0 34.2 524 356 46.6
20 1.0 356 48.3 36.3 451
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Table 4. Recognition Results by Matching Coefficient
m=3, n=12, 3i=1.5, 3=1.0, v»=1.0
(@) In Case of no adding the Valley

Matching Coeff. Vehicle Peak

Order Y1 0dB 10dB 0dB 10dB
1-3 0.7 36.6 56.3 35.6 48.3
1-3 0.8 364 56.1 353 476
1-3 0.9 354 55.4 345 47.1
1-1 0.7 342 54.2 34.1 492
1-1 0.8 353 53.8 352 487
1-1 0.9 356 53.1 34.2 485

(b) In Case of adding the Valley

Matching Coeff. Vehicle Peak

Order Y 0dB 10dB 0dB 10dB

07 35.6 51.2 366 58.3

0.8 353 50.6 364 58.1

07 334 51.3 356 61.8

0.8 339 50.5 36.5 62.4

3
-3
-3 09 34.5 50.1 36.1 574
1
1
1

09 343 49.6 36.2 59.7

: TH1=0dB, TH2=-10dB, TH3=-30dB, TH4=-40dB
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