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Ultra—short baseline sound ray correction method based on quadratic
polynomial fitting

LUO Yu, CHENG Mengdi, LI Qianqgian, SONG Xizhao, SHI Jian
(College of Geodesy and Geomatics, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: The observed distance in the ultra—short baseline positioning is the linear distance between the transducer and
the underwater transponder, while the uneven distribution of sound speed in seawater leads to the actual propagation path of
sound wave in seawater being continuous curve, which needs to be corrected in combination with the measured sound speed
profile. According to the propagation characteristics of sound speed in the layered medium, this paper proposes a sound ray
tracing method based on quadratic polynomial fitting. Using linear interpolation method encrypts the sound speed profile
reasonably. The sound speed profile is stratified by equal depth, and the gradient of sound speed in each layer is set to be
constantly changing. Quadratic polynomial method is used to fit the sound speed, and the complete mathematical model is
established based on the principle of kinematics. The simulation results show that the distribution of modified underwater
target has obvious convergence. The method in the paper is superior to the equal gradient sound ray tracing method and
equivalent sound speed profile method, thus significantly improves the positioning accuracy of the ultra —short baseline
underwater acoustic positioning system.
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