Speech Recognition using Spectral Information under Noisy Environments
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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 well.
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THL(f) = p(f2) + {(W(f3}-p(2)H(f2 - £)/(f3 - £2)}

p(f) = THI + (f /5000)(TH2 - TH1) 2
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Table 1 Recognition results by equal emphasis in vowel average

envelope (B=1.0)
Emphasis .
Vehicle Peak
Order
Start | End 0dB 10dB 0dB 10dB

1 12 36.2 55.5 288 475
2 12 29.5 55.9 21.5 40.6

1 10 36.3 543 282 46.6
2 10 30.2 55.6 21.8 38.5

353 56.3 264 452

30.6 55.5 206 34.5
36.5 55.8 24.3 46.2

35.3 56.2 27.3 46.4

8
8
5
2 5 254 545 17.5 324
3
2

36.4 56.6 26.3 46.8
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Table 2 Recognition resutts by equal emphaSIS in vowel average
envelope together use of valley addition( B=1.0 }

(a) TH1=00B, TH2=-10dB, TH3=-30dB, TH4=-40dB

Emphasis Order Vehicle Peak
Start End 0dB 10dB 0dB 10dB
1 12 335 50.2 33.4 60.7
2 12 29.6 445 255 472
1 10 352 494 30.5 575
2 10 27.8 43.7 252 46.2
1 8 353 482 31.6 58.7
2 8 27.9 40.5 232 444
1 5 334 49.6 31.8 59.3

(b) TH1=0dB, TH2=-20dB, TH3=-30dB, TH4=-40dB

Emphasis Order Vehicle Peak
start end 0dB 100B 0dB 10dB
1 12 352 65.5 30.1 56.3
2 12 315 66.5 223 4.2
1 10 355 65.4 29.5 55.3
2 10 30.6 65.4 23.6 432
1 8 35.8 65.2 29.4 55.5
2 5 30.4 65.3 21.2 404
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 vowe! envelope : matching order :
1st~12th

(@ m=3, n=12

Emphasis Coeff. Vehicle Peak

Low High 0dB 10dB 0dB 10dB

1.2 1.0 37.8 55.6 33.1 47.4

15 1.0 36.9 548 34.6 462
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Emphasis Coeff. Vehicle Peak

tow | High | OdB | 10dB | 0dB | 10dB

1.2 1.0 355 55.2 32.6 47.8

1.5 1.0 34.8 535 352 47.2

1.8 1.0 34.2 52.4 35.6 46.6
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Table 4 Recognition results by matching coefficient :  m=3, n=12,
18 10 361 | 535 | 349 | 463 B=15, B=10, v=10
20 10 355 | 519 | 362 | 461 (@) 2g Bol5iK] g2 A
Matching Coeff. Vehicle Peak
(b) m=5, n=12
Order Y1 0dB 10dB 0dB 10dB

1-3 0.7 36.6 56.3 35.6 483

1-3 0.8 36.4 56.1 35.3 47.6

1-3 09 354 55.4 345 471

1-1 0.7 34.2 54.2 34.1 49.2

1-1 0.8 35.3 53.8 35.2 48.7

1-1 0.9 356 53.1 342 485

b & Fotst B9
Matching Coeff. Vehicle Peak
Order X1 0dB 10dB 0dB 10dB

1-3 0.7 356 51.2 36.6 58.3

1-3 0.8 353 50.6 36.4 58.1

1-3 0.9 34.5 50.1 36.1 574

1-1 0.7 334 51.3 356 61.8

1-1 0.8 33.9 50.5 36.5 62.4

1-1 0.9 34.3 49.6 36.2 59.7

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