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Abstract: This paper proposes a jointly denoising and dereverberation beamformer based on a complex super-Gaussian
distribution. By modelling speech using a complex super-Gaussian distribution, we first derive the optimal denoising and
dereverberation beamformer with a maximum likelihood criterion. The paper further proves that the proposed beamformer
can be regarded as a generalized framework of many existing jointly denoising and dereverberation methods and also
demonstrates that the proposed beamformer outperforms the weighted prediction error algorithm cascaded minimum power
distortionless beamformer theoretically. Simulation results and experimental results show that the proposed beamformer
does outperform many state-of-the-art joint denoising and dereverberation algorithms in terms of several objective
measurements.
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Fig. 4 Results for different reverberation time. (a) PESQ improvements; (b) ESTOI improvements; (¢c) SDR improvements ;
(d) SRMR improvements

%2 REVERB Challenge /N 53 ]34 4%
Tab.2 Experiment results of small room in REVERB Challenge

. SINR=0 dB SINR=10 dB
ik PESQ ESTOI SDR/dB SRMR/dB PESQ ESTOI SDR/dB SRMR/dB
NOISY 1.35 0.38 -0.92 2.30 1.98 0.60 6.49 5.29
WPE+MPDR 1.37 0.39 -1.27 2.50 2.17 0.65 8.00 6.20
WPD 2.09 0.56 4.68 5.32 291 0.84 12.12 9.11
CGG-WPD 2.26 0.62 6.17 6.61 3.04 0.85 12.30 9.35
%3 REVERB Challenge H1%5 53 ] i 4%
Tab.3 Experiment results of medium room in REVERB Challenge
. SINR=0 dB SINR=10 dB
ik PESQ ESTOI SDR/dB SRMR/dB PESQ ESTOI SDR/dB SRMR/dB
NOISY 1.10 0.31 -2.81 1.84 1.63 0.48 2.32 3.69
WPE+MPDR 1.30 0.40 -0.62 2.65 2.09 0.66 7.59 6.37
WPD 1.91 0.64 5.72 6.31 2.70 0.84 10.72 9.22
CGG-WPD 2.01 0.66 6.09 6.85 2.80 0.85 10.96 9.47
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#4 REVERB Challenge K8 5 [a] il i 45 5
Tab. 4  Experiment results of large room in REVERB Challenge

. SINR=0 dB SINR=10 dB
ik PESQ ESTOIL SDR/dB SRMR/dB PESQ ESTOI SDR/dB SRMR/dB
NOISY 1.12 0.28 -3.46 1.67 1.57 0.42 1.23 3.13
WPE+MPDR 1.39 0.40 -0.38 2.82 2.10 0.63 7.15 6.43
WPD 1.75 0.51 -1.27 5.60 2.55 0.77 9.87 8.77
CGG-WPD 2.02 0.62 5.92 6.64 2.61 0.78 9.97 8.98

WPD 534 1) e 7 R R i 4% B4 B 2 /0 F WPE+MPDR A B S ER A5 S A AR 25 4, ) G 1 5 Ce) FTIEL 5 (f)
Bk [FEF CGG-WPD 58y A1 4 WPD 54 s BE 5 I SIS RER R

"! 11T ER !

I 1) /s I [a)/s
(b)

(a)

Fi% /kHz

I JE/s I ffl/s
(©) (d)

$ /kHz
B /kHz

1
B [0/s
(e)

K5 REVERB Challenge JITAFE IS . (a) SEHHT 5 () BEAE(ES 5 (o)W BT ; (1) WPE+MPDR;
(e)WPD; ()CGG-WPD
Fig. 5 REVERB Challenge test sample speech spectrograms. (a) clean speech; (b) noise; (¢) noisy speech; (d) WPE+MPDR;
(e) WPD; (f) CGG-WPD
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CGG-WPD 5 WPD 5.7 75 45 e 7 b 5 N A0 2 & L
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Tab.5 Experiment results of CHIME-3

. BUS CAF PED STR
ik PESQ ESTOI PESQ ESTOI PESQ ESTOI PESQ ESTOI
NOISY 2.40 0.73 1.90 0.56 1.81 0.54 2.03 0.67
WPE+MPDR 2.77 0.80 2.35 0.70 2.20 0.65 2.51 0.76
WPD 2.92 0.87 2.48 0.78 2.33 0.74 2.73 0.85
CGG-WPD 3.02 0.88 2.54 0.80 2.39 0.76 2.83 0.86
5 é:l':‘:i/k\' based bands partition [J]. Journal of Signal Processing,
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