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Abstract This paper first proposes a new method for evaluating the reliability of cepstral components and extends the
marginalisation technique to cepstral recognizers. Then a noise adaptive multi-stream hybrid sub-band approach is
proposed for robust speech recognition by making use of the complemental performances between full-band and sub-band
cepstral marginalisation recognizers in different noises. Experimental results show that the proposed approach can turn to
the less distorted data stream automatically and improve the robustness of the speech recognizer in various noisy
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Tab.1 Recognition rates of the marginalized cepstral recognizer
Sl F16 Mg
SNR(dB) 20 15 10 5 0 20 15 10 5 0
MFCC 91.9 67.8 33.7 17.4 10.8 99.5 96.5 69.5 30.1 11.3
AT 98.7 90.5 70.6 386 20.6 99.1 96.8 84.1 61.9 19.5
TLEAEARHEN 1) 99.0 94.4 81.2 53.1 333 99.7 98.7 92.6 78.6 45.7
NEAEARMEN 2) 99.4 93.4 77.0 454 18.5 99.8 98.8 89.3 67.2 20.6
AEACHAR SR EN) 99.5 94.9 82.8 57.6 34.1 99.8 98.9 94.4 82.0 57.3
PINK I 755 FACTORY I
SNR(dB) 20 15 10 5 0 20 15 10 5 0
MFCC 99.2 94.8 61.0 27.0 10.6 99.7 97.7 77.3 32.8 14.9
AR 99.1 95.2 79.8 49.6 16.9 99.1 94.5 79.4 50.4 14.1
DL ARHEN 1) 99.8 98.9 94.8 79.6 38.2 99.8 98.8 95.9 80.4 412
DLAAEARHAEN 2) 99.8 97.2 84.4 57.3 20.3 99.5 96.6 83.2 52.0 15.1
G (AR ST L) 99.8 99.1 95.3 82.0 452 99.8 99.1 96.6 85.4 44.1
F2 ANFRESEERES FHIRANAEMIRANEEREA: %)
Tab.2 Recognition rates of the proposed multi-stream hybrid sub-band approach
A 75 F16 IS5
SNR(dB) 20 15 10 5 0 20 15 10 5 0
FETUEW AR A ML A B 99.4 97.7 91.3 68.3 34.2 99.6 98.1 910 | 614 345
T4 MFCC 4 tb iR 99.5 94.9 82.8 57.6 34.1 99.8 98.9 944 | 820 57.3
BT MFCC I AL HAR 99.4 97.7 90.0 70.9 28.2 99.6 98.1 918 | 76.8 51.7
ZHARE AP TR 99.6 97.3 90.0 704 34.1 99.9 986 | 948 | 819 | 580
PINK M 7= FACTORY M=
SNR(dB) 20 15 10 5 0 20 15 10 5 0
FETUEW AL L GABOR 99.8 99.1 95.4 62.0 30.3 98.6 92.0 59.2 | 29.4 12.6
HF A4 MFCC LA EEAR 99.8 99.1 953 82.0 452 99.8 99.1 9.6 | 854 | 441
LT MFCC g tb iR 99.5 98.4 95.9 82.7 51.3 99.8 99.1 9.8 | 848 44.3
E2 - C T R R AR DIRES 99.8 99.1 97.3 86.6 50.2 99.8 99.2 975 | 893 | 446
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