The 34th Conference on Computational Linguistics and Speech Processing (ROCLING 2022)
Taipei, Taiwan, November 21-22, 2022. The Association for Computational Linguistics and Chinese Language Processing

% Wic-) A AT Conv-TasNet 3F§ % I B - H = 3

A Preliminary Study of the Application of
Discrete Wavelet Transform Features in Conv-TasNet Speech
Enhancement Model

M P
Yan-Tong Chen
PRI Sl
National Chi Nan University
$109323508(@mail1.ncnu.edu.tw

#F &

FRARRGAN SRRER TS
A KR Rk
VHHCA Sl PR R o 5 D
AR - o A5 R TR REA T
BRER Rk o Al
ARG AR EAF e SR
FREBFA I AFFR Y plE
oo AR AP
BRI A SR £ M PR
B A E- B EAC LR A
RO REHE B DR RLE
EaE s BRI B Y HE
B FRBRE I E R
R e H iR & R 4
FE4% 9% & (bi-projection fusion, BPF)
FopE o A gt d ApAc] ki 2
&l B AR R o PR AR e 1L B
g0 RFY - BoraEg i RR
> 5 PR A 4 e i (Conv-
TasNet) - FF 4+ k5 1 X jeu + 3 g
FRESCBRAERTET G

ok

EA VoiceBank-DEMAND
VoiceBank-QUT = B35 5 5 it T &
BEFIEGEH o AHSEEEE o
Fdns o R H B P
¢h Conv-TasNet ¥ L7 { B hEE S
T d R APRE RS
FrHcT s e R R g 4@1,?] > i
eMES P EY - B 7% »z 7 Conv-
TasNet 48 ~ i ) { & 93F 3
R

2 ke
£ =

3n 1Y 2%

Abstract

o

I F 3

Zong-Ta1 Wu

FsiH2

National Chi Nan University
s110323503@mail1.ncnu.edu.tw

92

¥+

"
YAl

¥
Jeih-Weih Hung

. T« gL

Nowadays, time-domain features have
been widely used in speech enhancement
(SE) networks like frequency-domain
features to achieve excellent performance
in eliminating noise from input utterances.
This study primarily investigates how to
extract information from time-domain
utterances to create more effective features
in speech enhancement. We present
employing sub-signals dwelled in multiple
acoustic frequency bands in time domain
and integrating them into a unified feature
set. We propose using the discrete wavelet
transform (DWT) to decompose each
input frame signal to obtain sub-band
signals, and a projection fusion process is
performed on these signals to create the
ultimate features. The corresponding fusion
strategy is the bi-projection fusion (BPF).
In short, BPF exploits the sigmoid function
to create ratio masks for two feature
sources. The concatenation of fused DWT
features and time features serves as the
encoder output of a celebrated SE
framework, fully-convolutional time-
domain audio separation network (Conv-
TasNet), to estimate the mask and then
produce the enhanced time-domain
utterances.

The evaluation experiments are conducted
on the VoiceBank-DEMAND  and
VoiceBank-QUT tasks. The experimental
results reveal that the proposed method
achieves higher speech quality and
intelligibility than the original Conv-
TasNet that uses time features only,
indicating that the fusion of DWT features
created from the input utterances can
benefit time features to learn a superior
Conv-TasNet in speech enhancement.
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