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Frame Reliability Weighting for Robust Speech Recognition
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This paper proposes a frame reliability weighting method to compensate for & time—selective noise that
occurs at random positions of speech signal contaminating certain parts of the speech signal, Speech frames
have different degrees of reliability and the reliability is proportional to SNR (signal—to noise ratio), While
it is feasible to estimate frame SNR by using the noise information from non—speech interval under a
stationary noise situation, it is difficult to obtain noise spectrum for a time—selective noise, Therefore,
we used statistical models of clean speech for the estimation of the frame relisbility, The proposed MFR
(model-based frame reliability) approximates frame SNR values using filterbank energy vectors that are
obtained by the inverse transformation of input MFCC (mel—frequency cepstral coefficient) vectors and
mean vectors of a reference model, Experiments on various burst noises revealed that the proposed method
could represent the frame reliability effectively, We could improve the recognition performance by using
MFR values as weighting factors at the likelihood calculation step,

Keywords: Frame reliability, Heliability weighting, Frame SNR, Burst noise, Kobust speech recognition
ASK subject classification: Speech signal processing (2,5)
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{a) Spectrogram of a clean speech

Frequency

Time
(b) WAl ZLS0l 2fd) AlZt Yol ZUSIH RLEE S A
E27Y
(b) Spectrogram of a speech corrupted by white noise. The
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{c) Spectrogram of a speech corrupted by white burst noise.
The signal is contaminated partly in time domain.
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Fig. 1. Comparison of speech spectrograms corrupted by
additive noises.
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Fig. 2. Overall recognition procedure for an ASR system using frame reliability weighting.
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Fig. 3. Comparison of word accuracy (%) for white burst noises

corrupting 10% of each utterance.
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Table 1, Word accuracy (%) for white burst noise corrupting 10% and 20% of each utterance.

R T T o ® 58 0B -5 88 10 8

_ 10% 95.8 946 900 813 77 65.7
Basetine

20% 9858 924 826 676 545 440

. 10% 986 967 954 016 86.4 816

20% 986 948 89.4 812 68.9 59.0

e 10% 985 96.7 956 923 88.7 85.2

20% 985 956 926 85.2 744 85.0

10% 986 980 o7.1 9.1 898 859

OotMFR 20% 986 975 947 87, 757 66.0
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Fig. 4. Example of speech contaminated by white burst
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Fig. 5. Comparison of word accuracy {%) for machine gun
noises corrupting 20% of each utterance.
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