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Scattering characteristics analysis of conformal array based on

sound field prediction method

DAI Yan, SUN Chao

(School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; In order to study the problem that the array manifold of conformal arrays deviates from the ideal value
due to the sound scattering caused by the rigid baffles of arrays, in this paper, the influence of the scattering phe-
nomenon caused by the rigid baffle on the receiving response of array is analyzed by using sound field prediction
method based on a conformal array-semi-cylindrical volume array. The sound field distribution of conformal array at
different angles is calculated by using the sound field modeling and simulation. Based on the above distribution, an
actual array manifold is constructed under consideration of rigid barrier, and its variation under the influence of
scattered sound is analyzed. The variation is described by two physical quantities defined in this paper; the first-
order response composed of amplitude and phase and the second-order response composed of cross-correlation. Sim-
ulation shows that compared with the ideal model, the scattered signals generated by rigid baffles on conformal array
varies with the azimuth and signal-to-noise ratio( SNR) , which further leads to the deviation of each hydrophone of
conformal array. The experimental data verifies that the simulation results are basically consistent with the actual sit-
uation. The effect of the scattering on the conformal array should be considered when designing and performing in

practice.
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