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Functional deconvolutional approach for the mapping of acoustic
sources algorithm of microphone array

Zhao Shen,Li Wei,Qin Yemei,Zhu Haoran,Zhou Kaijun

(School of Intelligent Engineering and Intelligent Manufacturing , Hunan University of Technology and Business ,Changsha 410205, China)

Abstract: The DAMAS algorithm has high spatial resolution. But, the unsatisfactory dynamic range leads to false acoustic sources in
the imaging results. The F-DAMAS algorithm is proposed to solve this problem, which exploits the functional beamforming ( FB)
algorithm to improve the imaging performance. By powering the PSF in the DAMAS algorithm, the linear relationship among the output
power of the FB algorithm, the powered PSF and the acoustic source distribution is established. And the equation group of the
F-DAMAS is formed. Furthermore, the Gauss-Seidel iterative method with positive constraints is utilized to derive the acoustic source
distribution. Compared with FB and DAMAS algorithms, simulations and experiments on mono and incoherent acoustic sources show
that the proposed algorithm can effectively improve resolution and dynamic performance of the image. According to the relationship
between the coverage area of the acoustic center and the change of the power index, it recommends that the value range of the power
index in the algorithm is 6~ 14.
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Fig. 1  Diagram of source localization
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Fig.2 Diagram of the algorithm model
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Fig.3 64—channel multi-arm spiral microphone array
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Table 1 Simulation parameters
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Fig.4 Imaging of the monopole acoustic source
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