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Shallow water small target localization method based on phase-sensitive kernel
YU Min MU Yankun HUANG Wanjing TIAN Honghai

(School of Naval Architecture, Ocean and Energy Power Engineering, Wuhan University of Technology, Wuhan 430063, China)

Abstract Aiming at the problem that the localization effect is limited due to the weak acoustic characteristics of small targets
during small target detection and localization in shallow water environments, a small target acoustic localization method was
proposed based on the phase-sensitive kernel function. Based on the ray acoustics method, the proposed method adopted the dual
beamforming method to screen the eigenrays disturbed by the target, and realized target localization by calculating the phase-
sensitive kernel function of the disturbed eigenrays. In the laboratory scaled model test, localization of a target with a diameter of
0.8 cm was achieved, with a localization error of less than 10%. Results show that compared with the localization method based
on amplitude-sensitive kernel function, the acoustic localization algorithm based on phase-sensitive kernel function possesses higher
localization accuracy, more significant responses to tiny disturbances of targets, better linear characteristics, higher overlap degree
and smaller localization error, and the spatial contrast of localization ambiguity map is higher, which is suitable for the localization
working conditions of small targets in shallow water.
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