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Abstract

The Speech Enhancement (SE) system not
only enhances the perceptual quality of
speech but also make the ASR perfor-
mance robust in noisy enviornments when
integrating with ASR systems. However,
single-channel SE may generate detrimen-
tal artifacts to ASR recognition, leading
to recognition errors. Recent research in-
dicates that by introducing the novel SE
loss function NAaloss and fine-tuning the
model, the generation of artifacts can be
effectively reduced. Nonetheless, this ap-
proach still needs to be revised in its un-
derlying assumptions. Therefore, we exten-
sively analyze this method in this study
and conduct numerous experiments and
case studies to identify the inconsisten-
cies. To address this, we propose an im-
proved loss function, AaWLoss. AaWLoss
successfully resolves the potential loss of

noise-condition artifact suppression inher-
ent in NAaLoss under the same settings
through modifications and optimizations.
Furthermore, AaWLoss achieves peak per-
formance in suppressing artifacts under
clean conditions, even adding information
beneficial for ASR recognition to the en-
hanced clean speech.
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The weights in NAaLoss

Method Input CCT-AM MCT-AM
Lestim | Lgeatt | Lignor

Y 5.04 4.86
h h T 23.76 8.32
" 5.28 1.01
MANNER } x 7.37 6.62
NAaL Y 5.17 4.88
350 epochs T 6.83 6.41
NAal 0.8 0.1 0.1 m 5.31 2.99
20 epochs T 7.07 6.62
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23069 WER &=L 28MF =35 MANNER & &%

o

Components used Input | CCT-AM | MCT-AM | PESQ
Eestim Edeatf »Cignor

” 5.26 517 1.06
v v v e 7.25 6.54 3.06
P ” 5.41 1.4 1.26
b 7.04 6.57 3.12
g Y 5.01 5.26 1.29
e 9.76 6.86 2.56
p v 5.78 5.68 3.67
b 9.76 8.32 2.64
” 5.23 5.04 113
v v e 7.26 6.57 3.09
Y 5.41 5.01 1.09
v v b 7.23 6.59 3.10
Y 5.33 5.12 1.13
v v e 7.62 6.87 3.01
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Lgeatt weight  Input CCT-AM MCT-AM PESQ

) y 5.23 5.04 113
x 7.26 6.57 3.09

0 y 5.14 4.96 4.34
x 7.31 6.55 3.00

500 y 4.93 4.77 4.60
x 34.33 8.98 2.06
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« Input CCT-AM MCT-AM PESQ
! y 5.36 4.98 410
x 7.18 6.60 3.09
10 Y 5.09 4.99 4.21
x 7.28 6.52 3.08
Y 5.04 4.81 414
500 x 7.05 6.73 2.94
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Clean-conditioned artifacts
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Spectrogram of faw(x) (a=500)
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