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DEVELOPMENT OF NEAR-FIELD ACOUSTIC HOLOGRAPHY
TECHNOLOGY BASED ON COMPRESSED SENSING AND
EQUIVALENT SOURCE METHOD

Wei-Jen Hsu* Bo-Sian Wu*
*Department of Naval Architecture and Marine Engineering, National Cheng Kung University
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ABSTRACT

Near-field acoustic holography (NAH) is an important research area in acoustics. Compared with far-field
source localization techniques, near-field measurement has higher spatial resolution due to the ability to measure the
evanescent waves radiated by the object. This study aims to investigate the sound field reconstruction performance of
the equivalent source method (ESM) in near-field acoustic holography. The compressive sensing (CS) technique is
incorporated into the underdetermined equation solution to improve the accuracy of sound field reconstruction. In
numerical simulations, the study analyzes the effects of array design and sound imaging methods on sound field
reconstruction performance for two array shapes (square and Underbrink spiral) combined with two ESM methods
(L1 and L2 norm convex optimization). In the experimental stage, a 96-channel MEMS microphone array based on
the Underbrink spiral array is constructed, and two types of sound sources are used as measurement objects,
including a monopole source and a planar vibration radiation source, to verify the feasibility of the measurement
system and sound imaging theory developed in this study.
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