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Abstract

Acoustic cameras are often used to detect abnormal and abnormal noises in equipment, but the ex-
isting technology faces challenges such as too many sensors and insufficient positioning accuracy.
In order to solve this problem, it is urgent to propose a scientific and reasonable arrangement
scheme of acoustic microphone array. In this paper, a sparrow search algorithm based on sparrow
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predation bionics is proposed to optimize the number of array elements in the microphone array.
The algorithm simulates the strategy of finding the optimal resource distribution in the process of
predation, and can effectively select the optimal array configuration in the vast search space. The
optimized array provides a more efficient and cost-effective solution for acoustic inspection sys-
tems by reducing the number of sensors while still providing high-precision sound source localiza-
tion. Through simulation calculation, the number of elements in the optimized array is reduced by
75.1% compared with the original array. However, the traditional sparrow search algorithm has
some problems in the calculation process, such as slow iteration mode and long time. Compared
with the improved objective evaluation index of the original algorithm, the pattern width is in-
creased by 24.3%, the signal-to-noise ratio is increased by 7.8%, and the beam sharpness is in-
creased by 7.5%.
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Figure 1. Flowchart of the sparrow search algorithm
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Table 2. Original microphone matrix parameters
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Figure 2. The original microphone matrix
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Figure 3. The localization effect of the sound source
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Figure 4. Optimized rear microphone matrix
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Figure 5. The localization effect of the sound source
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Figure 6. Iterative update process: (a) The original sparrow search algorithm (b) The soft threshold iterative
sparrow search algorithm
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Table 4. Original microphone matrix parameters
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Figure 7. The original microphone matrix
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Table 5. Original microphone matrix parameters
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Figure 8. Optimized rear microphone matrix
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Figure 9. The localization effect of the sound source
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