e Mk M

Has5k 10 Vol. 45 No. 10
2024 410 A Chinese Journal of Scientific Instrument Oct. 2024

DOLI: 10. 19650/]j. cnki. cjsi. J2412995

—HMHEES S HEEZRGRIE M E"

aEA RE & X AR
(LA A RAFM T HEETRER  RE 071003; 2. WAbA B I K & A0 RE 071003)
ARG M JEE AL RIS W AR T R OCHEROR . TR AR S O AR PR S AR S, B LB R A R O s 2 e
D SWEE R 73 o 17050, SR 53 SR A0 HEAT P 2 U, AELR P AR SR A 0 B RE B o A AN 38 2], S B0 o3 1t
AT RE DA (5 8 LA R A S DR A T, T B 7 2 G B, X2 R, TR T T A2 e SR A S B B MU A 7 12 F
T AL IR A T 2 A0 R T A ATt AL AR AR S B DA 1 A50AHT XF 74 2 RAR B2 F520 , A Rn e 1) D7 1 AT 23K
PR, BT SEI IO UE R PR AR A X 75 AR 22 SR b B 7S A ISR B, SIS R R AR T A R TR A R
O E R ARAE (M AR T 10 dB 450 F AR F % 2. 1% L L,
KB AR WIS B R AL B AL
HE5>ES: THT01 MEkERIRED: A BEHRREERSER: 510.40

A band-weighting method for high-resolution acoustic imaging
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Abstract: Acoustic imaging is a key technology for applications such as noise source localization and abnormal sound diagnosis. Since the
acoustic signals are non-modulated broadband signals, existing acoustic imaging methods divide microphone array data into several sub-
bands and then perform acoustic imaging on each sub-band separately. However, the energy distribution of the acoustic signals across
different frequency bands is uneven, leading to potential estimation errors in some sub-bands due to low signal-to-noise ratios, significantly
impacting the accuracy of acoustic imaging. To address this issue, research was conducted on band-weighting methods based on complex
Gaussian mixture models. By jointly utilizing data from multiple frequency bands to assign weights to each sub-band, the impact of sub-
bands with erroneous estimates on the accuracy of acoustic imaging is reduced. To validate the effectiveness of the proposed method,
experimental verification was conducted, measuring the accuracy of acoustic imaging using indicators such as the false alert rate, miss
detection rate, and root mean square error. Experimental results demonstrate that the method effectively improves the accuracy of acoustic
imaging, particularly reducing the false alert rate by more than 2. 1% under conditions where the signal-to-noise ratio below 10 dB.
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Fig. 1 Diagram of spatial distribution of wideband sound sources
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Fig.2 Diagram of over-completed observation model
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