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Distributed speech enhancement with single microphone per node
PANG Shurong' QIN Pinle' ZENG Jianchao' CHANG Ruijiang’
(1. School of Computer Science and Technology, North University of China, Taiyuan 030051, China;
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Abstract To address the issues of difficult acoustic transfer function acquisition and frequent data exchange among nodes for
distributed speech enhancement, a distributed speech enhancement method was proposed for the wireless acoustic sensor network
(WASN) with a single microphone per node. Specifically, based on the node with the maximum input signal-to-noise ratio, the
speech distortion weighted distributed Wiener filter (SDW-DWF) was first proposed in the fully connected WASN. To achieve
distributed weighted Wiener filtering speech enhancement, the maximum input signal-to-noise ratio node needs to be obtained, and
the node receives multiple frames of signal information sent by other nodes. The proposed method only requires data exchange
among nodes once and does not rely on the acoustic transfer function. In addition,to obtain the node with the maximum input signal-
to-noise ratio in any topology, the comparative consensus algorithm was proposed, so that the SDW-DWF method can be used in
mobile speaker scenarios without topology constraint. Simulation and real-world experimental results illustrate that the proposed
method without any prior information achieves good speech enhancement performance.
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Fe BEAT R, RN AT 20 B TC 2 75 A A% TR I 45 (wire-
less acoustic sensor network, WASN). A WASN
FR 7 o YL B DK, BT DAY e T 0 1) Bl 3 K T 15
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. BRI AT #EE T LCMV Uik, HEET T
AN TR F i e R A S it . SCRR(15]8R TR T
I~ SCRFAEE 7 % (1) DANSE J5¥%, 1% 5 VAR FH #HE
IR e s s RS 7 A iE S . Bk
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RIEAFRRME . dFRRNWEES: TS,
2SO DU TR O S R e . i R =
G)TEH, 4= 11, B K IEINALR BT
MMSE; %8> 18, DL kB AR mr DL
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A AT B . AR TR e SR, BT A
Z IR R N BT A A S B, WASN Ay
AR A B X 8 Fh Fh AT RS A . BT TR 4 40
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P R R AR5 5 e A Ik R AR FTA T AL, AT
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IS8, AT REREALE 3515 5 A0 P VA1 TR I 4%
PR BIVERE, AT 75 B — > B v A A RS TR P T [R] F
BRI R, KA T Image-Source /7 £l B
T—K/ANATmxT mx3 m 5, FHEAEZ 5
WE T 7TABENL A S, AT AU AL S
A AT LT R R A TR,
Horh XA Y 3oy 0 RO s R KA BE . AR, 7R
SRR T — AN B P N, s A
EIHEMENAmMm, 1m), FEEZLESm, 1 m),
L@ m, 4m). BEE N MGE 46 7 B 53 B 4k
EHEBRE S RFEN 3.2 s, FARE AT E L
EEEL S RNFEN 2.8 s, B AFEARFRHI AR L]
F40.02s. BbAh, WEBAHTAEENTm,
YIENRERN 1T m, 5EEENPEFEEN
340 m/s, RFESNZFE N 16 kHz. H LR HEAE K b3 1E]
KA TR YE AN, P KR AR
RAEAE R, AR T IR [R] A 0.5 s FR 5 1] 3 i
R, A TIMIT s FER7 ob B LA EL 10 BOilE &, 4
BIAE SSRGS, HORFEAR N 16
kHz, HEKZG—N6s, FifsLisd R N10 B
TIPS IR S N U R (1 g (]
B BB RS, ATRIE (S 5 5 K H NOISEX-
92 ke FECYIR R FE AR N, AR AR AR R A T e (S e L
() S B A5 5, Horh I S R babble B A5 4 5 Sl
VRN FOME 7R AT SR IR, HORBEAR N REEN
16 kHz.

B TCL 78 2 R 4 I TR
TESEBLSTRT B, & B MK Ry 256 s, M [A]
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AL S B8 SR FH IR 1) 326 41 1) 77 A THE 5 A SRR B
WAL, SRR/ BE Y 0.997.
3.2 IFMNERR

SIS SHIA], VRO SIS A AR B R bR o K B
J5t & 3 F0 PE A (perceptual evaluation of speech quali-
ty, PESQ) Ml % i % W 7] & /& (short-time objective
intelligibility, STOI)™'. PESQ J& [® P Hi {55 B 2 H
S PR AEAL T (ITU-T) P.862 2 13 15 42 fit 1) 15 7 it &
PO RN, ERITEVEE N-0.5~4.5, HAEBRK,
VLIS 5% R T . STOI V418 518 & 7] & &
BB R, HIPuEZM0~1.
33 ZWERSHE

N T BAUEA ST v, R T TR
W RUERER AN AESE, AR T AR SCOTEY R
R 9 A AN T) 2 Bong e o3 A 20 5 19 5 P BE 1 520
ok, e Fos B RN, ATk
73 5 5 SCHR 19142 Hh 11 23 A 2028 38 SR FH I R T B
(distributed delay and sum beamformer, DDSB) J7
%, PLROTHER21182 1 50 A XS Bk 2l iE 444
J€ P (distributed parameterized multichannel Wiener
filter, DPMWF)J7 &R G 70 A XS B 2 @ i
2 Yl JE Y (simplified distributed parameterized multi-
channel Wiener filter, SDPMWF) J7 k4T T HL#¢,
P ARSI K BN 3, FES B E
415, DPMWF f1 SDPMWF H i K& 1) 1 #i 2 4 b
WHEN15. 4, DDSB, DPMWF fll SDPMWF #f
ORER TSRS AL 1 BB, P DRSS IR = Afx
P iamy,  SREGE Zeqili vh 1 77 NP AT 3R A5 75 Ak
PR, PRI MR I A A . BRJE
FES WL ] 7 ile, JFRH Bk iy oA %o
BN SR B 45 AT Y5, LREL T S VR S bR
TR RE
3.3.1  ASIRIMTEO B4 7 v M RE Y S e

ARSI 4y A 7E [ e 75 A babble B 5 T, R
PESQ VAN Fi b DA (5] it 500 B 42 77 25 7 e 1) 52
Wy, AT VRV P S B B 1S, i
I N 2~10, KN, xRS, B
WEAFRNERELL, 24385, 0, 5, 101
15 dB. K2 A& 3 73 5 g7 1 1 75 Ml babble I 75
TERNE SRS, 321 1) SDW-DWF J5 4 5 5 15
B DR s AT 5 1K PESQ 4B bR B AL 1 L
Horp: SEZR3RON SDW-DWF Jjik: fi 4R R /R 7 e 15
. LA, BRONEEAS WASN HA 7 AN L, B BAAY
W15 5 K PESQH v 7415 s B WSy R AE 5 15 5 1Y
PESQ “F¥JME, T 7E S B4 Hh 1 7 A 2185 & 3 5 77
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HhJE 7 () SDW-DWE P BE O 514N 5 i 3 9 Jim &5
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-5 0.909 1.028  0.999 1.009  1.455 1.457
0 1.117 1.186  1.262 1.239  1.633 1.605
5 1.380 1.434  1.413 1.457  1.737 1.695
10 1.601 1.623 1.656 1.680  1.797 1.764
15 1.758 1.808  1.786 1.816  1.823 1.811
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0 0.510 0.511  0.501 0.511 0.531 0.451
5 0.548 0.532  0.553 0.569  0.593 0.495
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15 0.587 0.616  0.649 0.662  0.673 0.557
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-5 1.055 1.165 1.102 1.037  1.348 1.419
0 1.292 1.369 1.317 1.353 1.534 1.536
5 1.507 1.577 1.556 1.581 1.667 1.644
10 1.682 1.737 1.764 1.776 ~ 1.789 1.730
15 1.791 1.814 1.878 1.924 1924 1.804
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15 0.568 0.600 0.635 0.655  0.663 0.547
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