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Abstract

In this paper, a new voice activity detection (VAD) algorithm using wavelets
and support vector machines (SVMs) is developed for improving the performance of
speech coding systems working in noisy environment. The first step of the proposed
algorithm is to apply wavelet-based de-noising method to reduce the background
noise in the input speech. Then one can make use of SVM to train an adaptive
multi-rate (AMR) involving the sub-band decomposition of various sub-band
feature of level.
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Various experimental results carried out from the Aurora speech database show
that the proposed VAD algorithm could achieve 949% VAD accuracy under noisy

environment.
performance of speech coding systems.

The proposed VAD algorithm can be applied to

improve the

Keywords : SVM, VAD, Wavelets De-noising, AMR, RBF
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Wavelet decomposition at 7 level for 1~9 subband frequency
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Wavelet decomposition at 7 level for 1~9 subband frequency

—
+— | |
| | |
;\; | | |
< | | |
z e _______ o _l_______
& | | |
3 I | |
Z I I I
— HHS-Pd RHS-Pd —#— SHS-Pd —5— MHS-Pd
T T T
5 10 15 20

Signal-to-noise ratio(dB)
Wavelet decomposition at 7 level for 1~9 subband frequency

10 f - £
| T |
| | |
;\? - | |
= I | |
% e T _______ ol ______
g S0 | | |
8 | | |
<‘E | | |
|
| [~ HESNd RHS-Nd —+ SHS-Nd —H— MHS-Nd|
0 T T T
0 5 10 15 20

Signal-to-noise ratio(dB)

B4 /)& k344 (sln ~ Hard Threshold)

2.5.2 4% AMR-WB & # 38 3%

AMR-WB ( Adaptive Multi-Rate
Wideband Codec) H# 48 % A& 0 £ 8000
Hz (B 11)[17]9 & 1 & 12 {845 % 4o & 48 %
(ZR3D[IT] B - i ZRAEEE S
16kHz ~ HEBRME L 16 Ltk T FHEK
A 320 BRARE 0 AMR-WB &S %%
% 7TM Hz > AMR-WB R R iE B K812 4%
KU RELGELTRARBE T OHBRE > £
Fl 44 4k 4[18]% B ™M - AMR-WB
TR HRELRBSHHBRE -

wE 12 om0 o4 0~20 dB SR8



LA TF VAD = &k B4
sln 2L £ F > B& X1 & 7% Soft
Threshold % 3 48 » B R {4 # ;& Hard

i IS

Threshold(E 13) -

BRtES 5Bl

JEME %

£

B /U R 3B F 4 th & 4T X 3B 5 sm B AR AR B AR R

o oo fL R EER

Spectrogram

Frequency(Hz)

Time(s)

B S &4 FBA_98Z7437A A %48 % 0~8000Hz

4% 3 AMR-WB %45 % 12 #&45 % % [
BEmH| AERLE  |BAVH| HEFILAE
1 0 — 200 Hz 7 1600 — 2000 Hz
2 | 200-400Hz | 8 [2000 — 2400 Hz
3 | 400-600Hz | 9 2400 - 3200 Hz
4 | 600-800Hz | 10 (3200 — 4000 Hz
5 |800-1200Hz| 11 4000 — 4800 Hz
6 [1200 — 1600 Hz| 12 |4800 — 6400 Hz
% 4 AMR-WB #; %5 f 7t &
Y AHH R fir 7t % Y BB AR R £ 7 &
23.85 14.25
AMR-WB 23.85 Kbit/s AMR-WB 14.25 Kbit/s
23.05 12.65
AMR-WB_23.05 | \'\= 0 |AMR-WB_12.65| | 1@ "
19.85 8.85
AMR-WB_19.85 |, =" | AMR-WB_8.85 | | .~
18.25 6.60
AMR-WB_18.25 | < | AMR-WB_6.60 | | "\
15.85 1.75
AMR-WB 15.85 Kbit/s AMR-WB_SID Kkbit/s

155

Wavelet decomposition at 7 level for 1~12 subband frequency
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