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Distributed compressed sensing microphone array multi-source azimuth

estimation
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Abstract Microphone arrays have been widely used in the field of human-computer interaction such as
audio/video conferencing. It is necessary to make higher-resolution azimuth estimation performance for scenes
with multiple sound sources in different orientations. The compressed sensing (CS) sound source localization
algorithm transforms the sound source localization problem into a sparse reconstruction problem of the signal,
thus achieves better estimation performance compared to traditional localization algorithms such as steered
response power with the phase transform (SRP-PHAT) and time delay-sum (DS). However, the existence of
multiple sound sources reduces the sparsity, to some extent degrades the performance of CS reconstruction.
Considering that the traditional CS localization algorithm does not utilize the common sparsity of the sound
source space vector between multiple consecutive speech frames, in this paper the distributed compressed
sensing (DCS) theory is proposed to improve the performance of sparse recovery estimation of multiple sound
sources. The simulation and experimental results show that compared with traditional positioning algorithm
and compressed sensing-orthogonal matching pursuit (CS-OMP) algorithm, distributed compressed sensing-
simultaneous orthogonal matching pursuit (DCS-SOMP) algorithm has better positioning performance and
robustness for multi-sound source azimuth estimation under different SNR and different sound source intensity
environments.
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FEAC. JE T IRA mT 458 i B D 22 FAH A7 A8 4k (Steered
response power-phase transform, SRP—PHAT)[5] 7=
T5 AL LSS A T ] 45 S Ty 28 AR A AR 8 AL
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ZZVEELIE EF (Orthogonal matching pursuit, OMP)
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TEZ 210 178, Patel 55 81 1 B {5 5 (1) 23 1) B 5 1,
P2 — Bl IR T3 S B RE S 7 AL A TR R R, S
b A B N N I T = S R O R VA el W i N
Roor-MUSIC 5% fl ESPRIT 7% #8 B 4 5 47 1)
S, oA RS B0 (Distributed compressed
sensing, DCS)1®1 &% 2 MULIIAE 5 FFIAH 1, $2
X2 AME S HATHG B, I—RAMBGE S EY
PEfE. Baron %5 PR H T = MBS R B AR A (Joint
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CNMF) 59%, T 3R i 7 6] Wy 77 22 #E (Spatial
covariance model, SCM), f% /& 7] SEHLIE 6 A 75 IR 1
(A I 58 o7, %o T 75 U5 A H AR A A IR B i) B
SRR IT LW R $ 9 2 AR 115 5 75 B A oK
(1), IXASAG SRR AE SR LA tH I T — 5 SR BR A

X T A0 B 7 R e AL, 2 AR e
P2 BE B FRAIK T A U5 7 1w ) 1 4 T s i A
TR 3 B0 2 75 U % N e 400 I R P IR o B 1)
PERE T B o Aton i — Il @, =% i 356 75 5 77 1) [7) B
TE 2 /> 1 2235 5 b B IR A R, AL BA
53 A7 2 4 BT TSM2 B R HE SR, ¥ 2 75 i e
AL 0] @ A N R B AE T RS FE AL A J. DATE] 8
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pursuit, SOMP) HEXE 5 ATHC G M bR A , i3E
Ak T PR 77 7 o FEAIGAR M LU IR PRI ANAN [5] 75 5 o
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Table 1 Multiple source-resolved RMSE of
each algorithm under different SNR (simu-

lation)
SRP-PHAT CS-OMP DCS-SOMP

SNR/dB
75°  135° 75°  135° 75°  135°
12.2 0.03 2.640 0.24 2.895 0.045 0.045
8.2 0.465 3.765 0.315 3.84 0.135 0.375

5.7 0.885 4.62 0.825 5.58 0.24 0.87
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Fig. 1 Multi-sound source resolution performance of

each algorithm under different SNR (simulation)
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F2 TREEERSRE T&E AN SERES Y
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Table 2 Multiple source-resolved RMSE

for each algorithm under different room

reflection intensities (simulation)

\ ) SRP-PHAT CS-OMP DCS-SOMP
55 160 J5 Sk ot FEE

75°  135° 75°  135° 75°  135°

0.4 0.03 2.640 0.24 2.895 0.045 0.045

0.6 1.5 4.215 4.68 2.865 0.165 0.045

0.8 3.06 4.5 7.7 4.875  0.24 0.93
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Fig. 2 Multi-sound source resolution performance

of each algorithm under different room reflection

intensities (simulation)
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Table 5 Multiple source-resolved RMSE
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source intensities
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