132 %

ofy

5838 =8] A28d A13, 20233 19 (JBE Vol.28, No.1, January 2023)

k=3 (Regular Paper)

W-38t8] = A A28 A1E, 20239 1€ (JBE Vol.28, No.l, January 2023)
https://doi.org/10.5909/JBE.2023.28.1.132

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

Performance Enhancement of Speech Declipping using Clipping
Detector

Eunmi Seo”, Jeongchan Yu”, Yujin Lim®, and Hochong Park®

(@] (o]
i
B ERdAE 209 4718 olgste] &4 A59 2o A A% PPATIE PES AT 299 9 24 A8

o 2717} vholde] B4 WAE WS W WA, &4 FAL AN Lolo] Heh AZ HAHYS 0|8 B FY AA
A&l MTAAT S48 A5S ATHIL ek et WAy Jlue) 229 AA PES A5 29 359 F02 3} F
ol A5 22 W) 29 A5 FAo] A= FAS ML ol A2 s 2o AANE 2P A/ AEAA 2
2% Sl Weh 29 AA B4 A9H0E A8 WHS ARSI, o8 Bl RE 2W FroN S48 FA A5
ZYHLE Gk bR Wk ARE 220G AA A5 FARAT, AL W] 1E Pl Ha BE 229 F3 U@ A7
A5e AL, 53 2209 A% A2 W 45 2 PAAE AL Fse

Abstract

In this paper, we propose a method for performance enhancement of speech declipping using clipping detector. Clipping occurs
when the input speech level exceeds the dynamic range of microphone, and it significantly degrades the speech quality. Recently,
many methods for high-performance speech declipping based on machine learning have been developed. However, they often
deteriorate the speech signal because of degradation in signal reconstruction process when the degree of clipping is not high. To
solve this problem, we propose a new approach that combines the declipping network and clipping detector, which enables a
selective declipping operation depending on the clipping level and provides high-quality speech in all clipping levels. We measured
the declipping performance using various metrics and confirmed that the proposed method improves the average performance over
all clipping levels, compared with the conventional methods, and greatly improves the performance when the clipping distortion is
small.
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Table 2. Average declipping performance

S 30 baseine | PO Pr’
PESQ 3.12 3.20 3.51 3.62 3.63
SSNR 31.85 32.31 30.50 32.84 32.76
CSIG 4.65 4.64 4.80 4.89 4.88
CBAK 4.76 4.75 4.91 4.94 4.94
COVL 4.04 4.10 4.25 4.46 4.46
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Table 4. Performance of clipping detector

PESQ Clipped  Audition ML-

signal 3.0 Baseline Prop. Prop.”
0.1 142 1.08 2.66 2.67 2.67
0.2 2.10 1.97 3.03 3.05 3.05
0.3 2.63 2.66 3.29 3.33 3.33
0.4 3.04 3.16 3.51 3.58 3.57
a 05 3.30 3.52 3.64 3.73 3.74
0.6 3.58 3.82 3.76 3.90 3.91
0.7 3.81 4.06 3.86 4.04 4.05
0.8 4.01 4.25 3.90 4.14 4.16
0.9 4.24 4.37 3.93 4.22 4.25
SR | Gighal 50" Baseiine | PP~ Prop”
0.1 23.98 24.72 24.98 26.91 26.70
02| 27.95 28.95 27.13 30.12 30.06
03| 3048 31.32 29.87 32.14 32.00
04| 3243 33.04 31.04 3343 33.33
a 05| 3349 33.94 31.63 34.10 34.04
06| 3446 34.44 32.10 34.50 34.46
0.7 | 3461 34.76 32.26 34.74 34.73
08| 34.86 34.92 32.34 34.85 34.85
0.9 | 34.98 34.98 32.36 34.90 34.91
cSG | Sichal 50" Baseine | Prop Prop
0.1 3.51 3.33 4.17 4.37 4.36
0.2 4.10 4.09 4.51 4.72 4.71
0.3 4.52 4.58 4.73 4.9 4.70
0.4 4.82 4.87 4.88 4.98 4.98
a 05 4.94 4.97 4.94 5.00 4.99
0.6 5.00 4.99 4.97 5.00 5.00
0.7 5.00 5.00 4.99 5.00 5.00
0.8 5.00 5.00 4.99 5.00 5.00
0.9 5.00 5.00 4.99 5.00 5.00
CBAK | e ‘50" Baseine | PP Prop”
0.1 3.77 3.64 4.44 4.57 4.55
0.2 4.37 4.37 4.81 4.91 4.90
0.3 4.77 4.81 4.96 5.00 4.99
0.4 4.96 4.97 5.00 5.00 5.00
a 05 5.00 5.00 5.00 5.00 5.00
0.6 5.00 5.00 5.00 5.00 5.00
0.7 5.00 5.00 5.00 5.00 5.00
0.8 5.00 5.00 5.00 5.00 5.00
0.9 5.00 5.00 5.00 5.00 5.00
covL %:gggld Aug.lgon Ba“éleli;ne Prop. Prop.”
0.1 2.50 2.23 3.46 3.57 3.56
0.2 3.15 3.08 4.82 3.95 3.94
0.3 3.63 3.68 4.07 4.21 4.21
0.4 4.00 4.1 4.27 4.44 443
a 05 4.24 4.42 4.38 4.58 4.58
0.6 4.47 4.65 4.48 4.72 4.72
0.7 4.66 4.83 4.57 4.83 4.84
0.8 4.81 4.95 4.60 4.90 4.71
0.9 4.95 4.99 4.63 4.95 4.96

Predicted Positive Negative
True
Positive 66,218 17,268
Negative 1,706 246,003

3 2, 39 Prop.* 352 SE19 AA7] L/ 2
YL PP £45e 293 44 oF g0l B4
A w e eola, 288 AV LR EY 548 F
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