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Multi-objective partition optimization calibration method for distributed microphone arrays

Liu Zhihong, Liu Jingke, Feng Zhipeng, Zhao Yao, Wang Zhiyong, Zhang Hairui

(Key Laboratory of Industrial Fluid Energy Conservation and Pollution ControlMinistry of Education;

School of Mechanical and Automotive Engineering. Qingdao University of Technology, Qingdao 266520, China)

Abstract: To enhance the noise suppression and the effective speech acquisition capabilities of distributed microphone ar-
rays, a partitioned multi-objective optimization calibration method is proposed to address issues of signal asynchrony in timing
and phase. as well as noise contamination. First, the microphones are partitioned into regions based on their initial positions.,
with the initial radius determined by the incident wave's wavelength and adaptively optimized using the signal-to-noise ratio of
each microphone as the weight. Second, the partitioned area of each microphone is used as the search range to optimize objec-
tives such as maximum baseline, array gain, signal amplitude and phase error, main lobe width, and side lobe suppression rati-
0. forming a multi-objective optimization function for array calibration. The Reuleaux aperture is introduced to guide the opti-
mization of the maximum baseline direction. Finally, a multi-objective particle swarm optimization algorithm is employed to op-
timize microphone positions for initial calibration of the distributed array. Numerical simulations and experimental comparisons
validate the effectiveness of the proposed method.

Keywords: distributed array; array calibration; performance calibration; multi-objective particle swarm optimization;
partition optimization
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Fig.S1 Schematic diagram of microphone Fig.S2 Baseline diversity calculation model
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Fig.S3  Comparison of sound source recognition effect before and after calibration(l 000 Hz)
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Fig.S4 Influence of signal-to-noise ratio change
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Fig.S6 Dual sound source identification diagram(l 000 Hz)

FS1 WHERIRAZBWE RS

Tab. S1  Analysis of experimental results of dual sound source identification
B/ m” I # FE 25 /m
AR /Hz 75 M Hip KU 75 U Wiy e G
L A 2 A A 2 AL 2 1 2
500 0.044 0.041 0.039 0.038 0.013 0.011 0.012 0.011
1 000 0.023 0.02 0.022 0.015 0.006 0.007 0.003 0.005
2 000 0.019 0.019 0.017 0.018 0.006 0.005 0.005 0.005




