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Abstract

In the field of acoustic measurement, when traditional pressure sensors perform sound intensity
measurements in near-field or complex sound field environments, large errors often occur due to
phase mismatch between sound pressure and particle velocity, making it difficult to meet the
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requirements of high-precision sound source localization and sound power evaluation. To address
this problem, this study explores a combined detection technology that integrates the spherical wave
correction model with a PU acoustic vector probe, aiming to improve the accuracy of sound intensity
measurement under non-free-field and near-field conditions. Based on theoretical analysis of spher-
ical wave propagation characteristics, a near-field spherical wave correction function suitable for
PU probes is constructed, and a corresponding combined measurement and signal processing scheme
is designed. Experimental results show that the proposed combined technology can compensate for
the phase difference caused by wavefront curvature and significantly reduce sound intensity meas-
urement errors under typical near-field conditions. Compared with direct measurement using un-
corrected PU probes, the accuracy is stably improved at various frequencies and distances. This
work provides a more reliable near-field sound intensity measurement method for acoustic detec-
tion, and has clear reference value for practical engineering applications such as accurate identifi-
cation of noise sources, standardized evaluation of sound power, and performance testing of acous-
tic materials.
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Table 1. Theoretical framework and signal processing flow of the combined detection technology
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Table 2. Experimental verification and analysis of spherical wave correction effect
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