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Abstract: To overcome the problem of mode mixing for Hilbert-Huang transform (HHT) in
speech processing, a new method of time-frequency analysis based on wavelet packet decompo-
sition (WPD) is proposed in this paper. Firstly, noise-corrupted speech is decomposed by u-
sing WPD, each component is carried out empirical mode decomposition (EMD) separately,
and the intrinsic mode function (IMF) is selected by using correlation threshold criterion.
Then, the Hilbert spectrum and instantaneous energy spectrum of speech signal are achieved.
Finally, the method of instantaneous energy spectrum based on WPD is applied to noise-cor-
rupted speech endpoint detection. Experimental results indicate that the proposed method is
more accurate, robust and self-adaptive by comparison with the original generalized dimension
(OGD) and the spectral entropy (SE) algorithms. The proposed method can effectively de-
scribe the time-frequency characteristics of the non-linear and non-stationary speech signal, and
has provided a new idea for the research of speech signal.
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Table 1 Correlation coefficient comparsion of each component of IMF and corresponding WPD

WPD1 WPD2 WPD3 WPD4 WPD5 WPD6 WPD7 WPDS8
IMF1 0.212 1 0.684 4 0.911 6 0. 900 6 0.993 1 0.943 1 0.955 1 0.944 5
IMF2 0.451 1 0.563 8 0.173 7 0.326 7 0.141 5 0.1355 0.360 8 0.230 4
IMF3 0.684 0 0.141 2 0.033 4 0.020 7 0.009 4 0.049 5 0.016 1 0. 000 9
IMF4 0.282 4 0.039 1 0.009 9 0.000 8 0.004 8 0.012 0 0.001 0 0.000 3
IMF5 0.049 3 0.000 5 0.002 1 0.000 2 0.003 5 0.001 6 0.000 1 0
IMF6 0.028 1 0.000 1 0.000 1 0.000 2 0.000 9 0 0.000 2 0
IMF7 0.013 4 0.000 2 0 0.000 1 0.000 1 0 0.000 2 0
IMF8 0.001 0 0.001 0 0 0.000 2 0.000 1 0 0.000 2 0
5 {E 0.0137 0.0137 0.018 2 0.018 0 0.019 9 0.018 9 0.019 1 0.018 9
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Table 2 Correct rate comparison of speech endpoint detec-

tion with different methods ( %)

Babble Factoryl F16
SNR
WPD- WPD- WPD-
/dB OGD SE OGD SE OGD SE
HHT HT HHT
20 88.0 97.6 94.8 90.0 96.2 97.3 92.0 95.2 94.9
10 88.0 86.5 71.4 90.0 86.1 82.6 86.0 76.9 72.0
5 88.0 78.9 51.7 92.0 76.9 67.2 80.0 75.0 51.6
0 94.0 74.5 49.6 92.0 76.0 58.5 74.0 67.3 47.8
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