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Abstract This paper proposes noise-robust front-end processing combining speech feature extraction method ‘SPADE’
with noise suppression and feature normalization methods. A nonlinear spectral subtraction or an adaptive Wiener filter method
was adopted as noise suppression. The cepstral mean or variance normalization method was adopted as feature normalization
methods. As results from the evaluation using AURORA-2J, the proposed method achieves word accuracies of 82.58 % for

clean training condition, and 92.55 % for multicondition training condition, at highest.
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Fig. 1: Block diagram of SPADE.
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Table 1: Experimental results evaluating
robustness of the frontend processing with
AURORA-2J. These are the average word

accuracies between SNRs of 0 to 20 dB for each
test set and all test sets (Overall).

Clean Training (% Accuracy)

Test Set
A B C Overall
AURORA-2J Baseline || 46.51| 43.98 | 49.90) 46.17
SPADE 60.45| 54.06| 65.56| 58.92

ETSI WI008 Frontend || 79.20 | 77.81 | 75.87 ) 77.98
SPADE+NSS+CMN 7842 7863 | 77.73| 7837
SPADE+AWF+CMN 82.54| 82.86 | 82.12| 82.58

SPADE+AWF+CVN 8197 81.21| 82.17) 81.71

SPADE+AWF+RASTA 80.22 81.67
Multicondition Training (% Ac
Test Set
A B C Overall
AURORA-2J Baseline | 91.53 | 80.39 [ 85.83| 85.93
SPADE 90.72 | 83.59 | 86.52| 87.03

ETSI WI008 Frontend || 93.23 | 88.98 | 90.63 || 91.01
SPADE+NSS+CMN 93.40{ 90.00| 9248 91.86
SPADE+AWF+CMN 93.46 | 90.81 | 92.81| 92.27
SPADE+AWF+CVN 94.48 | 90.48 | 92.86 | 92.55
SPADE+AWF+RASTA | 93.38] 90.71] 9243 | 92.12

Baseline #F i #& &, 33X U ESTI WI1008 Advanced DSR
Frontend[12]iZ X 23F fli # R [3]& 310, e R % Table.
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BlY, £FHREHEEICBVT, Clean training &4 Tk
X 20.9 %, Multicondition training & TH&R K 17.2 %D
HERVRHIBZERLEZ. 2O R»5, SPADE #A W
fitEF 7 b RO DI REINT.
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