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Design of the Noise Suppressor Using the Perceptual Model and
Wavelet Packet Transform
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In this paper, we propose the noise suppressor with the perceptual model and wavelet packet transform. The
ohjective is to enhance speech corrupted colored or non-stationary noise. If cotrupted noise is colored,
subband approach would be more efficient than whole band one. To avoid sericus residual noise and speech
distortion, we must adjust the Wavelet Coefficient Threshold (WCT). In this paper. the subband is designed
matching with the critical band and WCT is adapted noise masking threshold (NMT) and segmental signal
to noise ratio {seg SNR). Consequently, it has similar performance with EVRC in PESQ-MOS. But it's
better than wavelet packet transform using universal threshold about 0.282 in PESQ-MOS. The improtant
thing is that it’s more useful than EVRC in coded speech. In coded speech, PESQ-MOS is higher than
EVRC about 0.23.
Key words: Speech enhancement, Noise suppression, Wavelet packet transform, Perceptual model
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Fig. 1. Structure of proposed noise suppressor using perceptual mode

and wavelet packet transform.
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Table. 1. Subband design with wavelet coefficient and critical

band.
|Subband 1| 8)| Coefficient i —i, | Stage j [
0] 1 -0 5
1 1 1-1 5
2 1 2-2 5
3 1 3-3 5
4 1 4-4 5
5 1 5-6 5
6 1 6-6 5
7 1 7-7 5
8 2 8-9 4
9 2 10-11 4
10 2 12-13 4
1 2 14-1% 4
12 2 16-17 4
13 2 18-19 4
14 4 20-23 3
15 4 24-27 3
16 4 28-31 3
17 8 32-39 2
18 8 40-47 2
19 8 48-55 2
20 8 56-63 2
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Table, 2, Daubiches wavelet filter coefficient,

Filter Coefficient Order
1 2 3 4
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Table 3. Performance evaluation result of preprocessing with

the noise suppressor using perceptual model and

wavelet packet transform and encoding/decoding with

EHSX code.
EVRC ZSAHHM7) | Hekske X017

HE 0 dB 1.712333 1.939771
HE 5 dB 2.090448 2.354719
Bi® 10 dB 2.367708 2,585542
gi2t 0 dB 2.157479 2.184688
Hig 5 dB 2.421854 2.539729
Big 10 dB 2,669448 2,788646
H¥50dB 1.8325 -1.991938
S 5 dB 2.174385 2.345552
S 10 dB 2.416313 2.591604
H| 0 dB 1.424958 1.773135
H| 5 dB 1.706806 2.208156
d[ 10 dB8 2.082625 2.471583
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