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Abstract

In a deep neural network (DNN)-based speech enhancement, using global and local input speech information is closely related to
model performance. Recently, a nested U-Net structure that utilizes global and local input data information using multi-scale has bee
n proposed. This nested U-Net was also applied to speech enhancement and showed outstanding performance. However, a single skip
connection used in nested U-Nets must be modified for the nested structure. In this paper, we propose a multi-level skip connection
(MLS) to optimize the performance of the nested U-Net-based speech enhancement algorithm. As a result, the proposed MLS showed
excellent performance improvement in various objective evaluation metrics compared to the standard skip connection, which means th
at the MLS can optimize the performance of the nested U-Net-based speech enhancement algorithm. In addition, the final proposed m
odel showed superior performance compared to other DNN-based speech enhancement models.
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F 1. skip connection2| CI25H 17 ZZ20]| M2 MS H|w HIHE. Ofm, 22te| BR7L2 (a)PESQ, (b)CSIG, (c)CBAK, (d)COVLE
=510 ZH3IUCt
Table 1. Performance comparison according to various connection path of the skip connection. It measured by: (a) PESQ, (b)
CSIG, (c) CBAK, and (d) COVL

(@)

Metric Model Param. SNR
0dB 5dB 10 dB 15 dB Avg.
Noisy - 1.20 1.41 1.73 2.18 1.63
Baseline 2.58M 2.62 3.07 343 3.73 3.21
+Ee-De 2.78M 2.62 3.08 3.46 3.80 3.24
PESQ +Ee-Dd 2.98M 2.64 3.1 3.49 3.80 3.26
+Ed-De 2.78M 2.73 3.19 3.55 3.85 3.33
+Ed-Dd 2.98M 2.69 3.15 3.53 3.83 3.30
+Ed-De+Ed-Dd 3.17M 2.77 3.25 3.60 3.88 3.38
(b)
. SNR
Metric Model Param.
0dB 5dB 10 dB 15 dB Avg.
Noisy - 2.92 3.33 3.70 414 3.52
Baseline 2.58M 4.36 4.69 4.87 4.97 4.72
+Ee-De 2.78M 4.30 4.67 4.87 4.98 4.71
CSIG +Ee-Dd 2.98M 4.34 4.68 4.87 4.98 4.72
+Ed-De 2.78M 4.40 4.73 4.90 4.99 4.76
+Ed-Dd 2.98M 4.37 4.69 4.88 4.98 4.73
+Ed-De+Ed-Dd 3.17M 4.40 4.74 4.91 4.99 4.76
(©
Metric Model Param. SNR
0dB 5dB 10 dB 15 dB Avg.
Noisy - 1.55 1.95 240 2.94 2.21
Baseline 2.58M 3.17 3.57 3.91 4.21 3.72
+Ee-De 2.78M 3.20 3.61 3.98 4.30 3.77
CBAK +Ee-Dd 2.98M 3.21 3.62 3.97 4.28 3.77
+Ed-De 2.78M 3.26 3.66 4.00 4.30 3.81
+Ed-Dd 2.98M 3.24 3.64 3.98 4.29 3.79
+Ed-De+Ed-Dd 3.17M 3.29 3.70 4.04 4.33 3.84
@
. SNR
Metric Model Param.
0dB 5dB 10 dB 15 dB Avg.
Noisy - 2.37 2.70 3.04 3.46 2.89
Baseline 2.58M 3.73 411 4.36 4.58 4.20
+Ee-De 2.78M 3.69 4.10 4.38 4.66 4.20
COVL +Ee-Dd 2.98M 3.70 4.10 4.39 4.64 4.21
+Ed-De 2.78M 3.82 4.20 445 4.68 4.29
+Ed-Dd 2.98M 3.70 412 4.41 4.65 4.22
+Ed-De+Ed-Dd 3.17M 3.82 4.18 4.46 4.69 4.29
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E 2. Hotel 29l (+Ed-De+Ed-Dd, MLS)ZH DCCRN+C, SADNUNetZe| PESQ M4 H|1 HI}E
Table 2. PESQ scores of the proposed model (+Ed-De+Ed-Dd, MLS), DCCRN+C and SADNUNet

SNR
Metric Model Param. 0dB 5 dB 10 dB 15 dB Avg.
Noisy - 1.20 1.41 1.73 2.18 1.63
DCCRN+C 3.77M 2.38 2.88 3.28 3.59 3.03
PESQ SADNUNet 2.63M 2.54 2.97 3.31 3.60 3.1
Proposed 3.17M 2.77 3.25 3.60 3.88 3.38
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