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ABSTRACT: This paper proposes a new speech enhancement model based on a complex nested U-Net with a
dual-branch decoder. The proposed model consists of a complex nested U-Net to simultaneously estimate the
magnitude and phase components of the speech signal, and the decoder has a dual-branch decoder structure that
performs spectral mapping and time-frequency masking in each branch. At this time, compared to the single-branch
decoder structure, the dual-branch decoder structure allows noise to be effectively removed while minimizing the
loss of speech information. The experiment was conducted on the VoiceBank + DEMAND database, commonly
used for speech enhancement model training, and was evaluated through various objective evaluation metrics. As
a result of the experiment, the complex nested U-Net-based speech enhancement model using a dual-branch
decoder increased the Perceptual Evaluation of Speech Quality (PESQ) score by about 0.13 compared to the
baseline, and showed a higher objective evaluation score than recently proposed speech enhancement models.
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Fig. 1. Encoder—decoder architecture using a dual—
branch decoder.
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Fig. 2. Schemes of (a) Encoder/Decoder blocks, (b) CConv2D layer, and (c) CSPC layer,
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Table 1. Ablation test for complex nested U—Net
using a dual—-branch decoder.

Metric
PESQ | CSIG | CBAK | COVL | STOI

C | DB | Param.

X | X |3.51 M| 3.07 | 440 | 3.60 | 3.76 | 94.76

209M| 3.16 | 425 | 3.66 | 3.73 | 94.92

>

V|V [298M| 320 | 439 | 3.66 | 3.83 | 95.00

Table 2, Performance comparison with recent proposed
speech enhancement models, All systems in this
table satisfy causality,

Metric
Model Param.
PESQ | CSIG |[CBAK|COVL| STOI
Noisy - 1.97 | 335 | 244 | 2.63 | 92.10

GaGNet!"™ |594M| 2.94 | 426 | 3.45 | 3.59 | 94.70

DEMUCS" | 128 M | 3.07 | 4.31 | 3.40 | 3.63 | 95.00

NUNet-TLS®[2.83 M| 3.04 | 438 | 3.47 | 3.74 | 94.76

CTS-Net!'” [435M| 2.92 | 425 | 346 | 3.59 -

FRCRN™! | 69M | 321 | 423 | 3.64 | 3.73 -

Proposed [2.98 M| 3.20 | 4.39 | 3.66 | 3.83 | 95.00
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A3h, 73Rt 53 [Fig. 3(a)] 2t o] F & 71 H STl ol A
AHEY 24 Ko 288 E3t -SA][Fig (b)),
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(a) Clean speech

(b) Mapping decoder

(d) Dual-branch decoder

Fig. 3. (Color available online) The spectrogram of
(a) clean speech, output speech of (b) mapping
decoder, (c) masking decoder, and (d) dual-branch
decoder.
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