5 48 5 5 =R S S 4 Vol. 48, No. 5
2023 4E 9 ACTA ACUSTICA Sept., 2023

1) FA B 55 AE S 1 O BRI i B B B AN E 4
AR EEIREA™

= == 1,2 17
BRE T R
(1 MRS RS BT EE TR et 211106)
2 LREHSFG BRER T TR R 233030)
202249 H 19 H U #]
20224E 11 H 22 A E W

T O iR 2 75 PR 5 VR X PR NGE P RIS M) S Y R AL, M) P ISP ABUAH S P T B I BB M P 1, 4R 1 T — T
PRAG DA A JEAE 77 o 5 BT B BRI T R PR AN, By i Y BRI 0 B RS R DR 7 5E 2 AL T RSB 3 h s
(i) — A PR A RAE B R A AR OCHE . BB Z BT R W, TR 3 8y 3R D I 08 PR X PS5 M 7 AR i) Akl R S i g
BAE R BR, SHA M BURAN T IR, FEE MR 10 dBL TR E] Ry 0.4~1.0 s B, B 42 07 vk 19 28 AR B R T T
1.39~1.9°, [ R AN T 25%. foe it i S S it — P IE 1 i 5 vk AE SEPr i G 5 v A 28

KEEIA BRI PR S, 7R IRRE L, B BN, BRI, AR G

PACS 3 43.60,43.72 DOI: 10.12395/0371-0025.2022085

Localization of multiple speakers in the spherical harmonic domain by robust

order-aware pseudo-intensity vectors exploiting time-frequency correlation

GAO Weixia'? CHEN Huawei'

(1 College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics Nanjing 211106)
(2 College of Electrical and Electronic Engineering, Anhui Science and Technology University Bengbu 233030)
Received Sept. 19, 2022
Revised Nov. 22, 2022

Abstract Multiple sound source localization using pseudo-intensity vector is known sensitive to noise and room reverberation. To
deal with the problem, a robust sound localization approach is proposed using pseudo-intensity vector via constructing an order-
aware factor of spherical harmonics (OAFSH) by employing signal correlation property in the time-frequency domain. Unlike its
existing counterpart, the proposed OAFSH fully takes advantage of the correlation of the eigenbeams that belong to the same source
between adjacent time-frequency bins. Theoretical analysis shows that the proposed OAFSH performs better than the existing
counterpart in suppressing noise and room reverberation. Simulation results demonstrate that the sound source localization accuracy
of the proposed approach is 1.3° ~ 1.9° higher than that of the existing approach under the condition of a 10 dB signal to noise ratio
and reverberation time of 0.4 ~ 1.0 s. Moreover, the computational complexity of the proposed approach is also reduced by 25%.
Finally, the effectiveness of the proposed approach is further verified by the real-world experiments in practical room environment.
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