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An approach for microphone array geometry optimization
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[ Abstract] In this paper, an optimization method of microphone array structure and the corresponding optimized array form are
proposed for the identification of two and three dimensional sound sources. The design of involute spiral arm array in this paper
contains four main geometric parameters: the number of microphones, the aperture of the array, the number of spiral arms and the
size of the base circle. Through the optimization process based on the improved genetic algorithm, two kinds of optimization arrays
are obtained; optimization of involute spiral array and optimization of random array. The purpose is to reduce the width of the main
lobe of the beam mode and improve the resolution performance of the microphone array. The optimization process in this paper
includes two parts: searching for the optimal combination of geometric parameters and directly optimizing the microphone
coordinates. The optimization focuses on the resolution performance of low and medium frequency sound source identification. In the
comparative study, it is found that the above two optimized arrays show good performance in the identification of two and three
dimensional sound sources.
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Fig. 1 Schematic diagram of microphone array
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Fig. 2 Sketch of microphone array scanning
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Fig. 3 Flow chart of the optimization algorithm
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Fig. 4 Placement of the optimized involute spiral array
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Fig. 10 Comparison of BW in the source depth direction at 1 500 Hz frequency
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