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Sound Source Localization of Pipeline Defects Based on MYDR
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Abstract: According to the characteristics of the sound source of pipeline defects, the sensor array was used to directly
obtain the acoustic emission signal, and the minimum variance distortion response (MVDR) near-field focused beam forming
method was used as the theoretical basis to identify and analyze the sound source signal of the pipeline defect. For single
sound source the simulation analysis was carried out, and the influence of the parameters such as the distance between the
array elements, the number of the array elements, the sound source radius and the sound source frequency on the sound field
distribution intensity was studied, and the axial, circumferential and overall positioning errors were analyzed. The simulation
results showed that when the frequency was above 100 kHz, the error gradually tended to be flat, and the error value was
about 0.5; when the number of array elements was above 10, the error value was small which is about 0.157; when the array
element spacing was more than 0.85 m, the error rose more; the sound source radius was within the range of 1.5 ~4 m, and
the error showed a downward trend. Therefore, when the sound source frequency is higher, the array element spacing is
smaller, the number of array elements is bigger and the radium of sound source is larger, the intensity of the sound field dis-
tribution is higher, the positioning error is smaller, and the sound source recognition effect is better.

Key words: acoustic emission signal; sensor array; minimum variance distortionless response; near-field focused beam-

forming; sound source identification
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