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Low frequency acoustic source imaging method based on coprime
position non-synchronous measurement

WEI Juan', HE Yutao', NING Fangli’

1. School of Communication Engineering, Xidian University, Xi’an 710071, China

2. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China

Abstract: In order to solve the problem that the acoustic imaging resolution was low under the condition of low fre-
quency and low SNR due to the limited microphone array aperture and element density, a high resolution imaging method
of low frequency and low SNR sound source was proposed based on the non-synchronous measurement of the coprime
position. Firstly, the acoustic signal was received at the coprime position and the missing cross-spectrum matrix was cal-
culated by the mobile prototype array. Then, the improved accelerated proximity gradient algorithm was used to complete
the missing cross-spectrum matrix, and the complete cross-spectrum matrix was vectorized. Finally, the virtual array sig-
nal model was established and solved. The simulation results demonstrate that the proposed method has lower positioning
error, higher imaging resolution, and better robustness and noise immunity than the previous methods under the condition
of low frequency and low SNR.
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