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Research on different samplerate

e 8K Hz Narrow Band

* 16K Hz Wide Band

* 32K Hz Super Wide Band
e 44K Hz Full Band

* Most of the recent speech enhancement approaches mainly focus on
wide-band signal with a sampling rate of 16K Hz.

e Research on super-wide-band or even full-band denoising is still
lacked.



Challenges

* The challenges exist in modeling more frequency bands and
particularly high frequency components.
 How should we model more frequency bands ?
 How should we use the information in high frequency components ?

* Modeling with larger dimensional features will cause higher
complexity of the modeling.
 How should we compress the dimension of feature ?



Answers of other approaches
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Answer of S-DCCRN
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Complex Feature Encoder/Decoder
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The STFT length is 512. Fig. 2. Complex feature encoder/decoder (CFE/CFD) module

The hidden channels of the complex feature
encoder/decoder module are 32.

Ashutosh Pandey and Deliang Wang, “Densely connected neural network with dilated convolutions for real-time speech enhancement in the time domain,” in ICASSP 2020-2020 IEEE International
Conference on Acoustics, Speech and Signal Processing (ICASSP). IEEE, 2020, pp. 6629-6633.



Sub-band and Full-band Processing Module
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Learnable Spectrum Compression
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Fig. 5. Compression ratio of different frequency automatically : ; ;s ; ; .
; Fig. 6. Comparison on the denoising result on a testing noisy clip
learned by the proposed learnable spectrum compression. ; ; :
for the cases with/without learnable spectrum compression.

In detail, the learnable spectrum compression

can be described as .

Visc = V| e/
where Y and « denote the noisy spectrum and the learnable param-
eters respectively.



Loss Function

* SI-SNR loss in time-domain
e scale-Invariant source-to-noise ratio
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Result

Table 1. Results of various models and ablation experiments on
Voice Bank and DEMAND set.

Table 2. MOS and DNSMOS results on DNS-2021 blind test set.

Model # Para.(M) PESQ CSIG COVL CBAK STOI
Noisy - 1.97 335 263 244 0921 Model MOS DNSMOS*
RNNoise 0.06 234 340 2.84 251 0.922 :
PercepNet 8 273 - - - - Noisy 1.66 2.94
DCCRN 37 254 374 3.13 275 0.938 RNNoise 2.32 3.07
SP 2.76 263 386 323 303 0935 DCCRN 3.30 3.31
SAF 2.73 271 394 331 3.08 0.937 SAF 320 3.33

+ SC 273 276 398 336 287 0938

+LSC 2.73 277 398 335 292 0.938 S-DCCRN 3.62 343

+ CFE/CFD 2.34 269 390 328 308 0939 s

SO >34 577 398 337 287 0940 : Calculated on downsampled speech (16K Hz)

+LSC(S-DCCRN) 234 284 4.03 343 297 0.940

Demo: https://imybo.github.io/S-DCCRN/



