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A constant gradient sound ray tracing underwater positioning algorithm

considering incident beam angle
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Abstract: The spatial and temporal variation of sound velocity in sea water can make sound waves
refract along the propagation direction, and effective elimination of refraction artifacts is very important to
improve the accuracy of underwater acoustic positioning. When the sound velocity profile is known, sound
ray tracing is an effective method to reduce the refraction artifacts. The existing sound ray tracing methods
require that the incident beam angle is known, while the underwater acoustic positioning systems based on
the distance intersection principle usually do not directly measure the incident beam angle. A constant
gradient sound ray tracing underwater positioning algorithm considering incident beam angle is proposed,
which can trace sound ray and estimate target position respectively by iterative calculation, and the
incident beam angle is determined by a search method. In order to improve the calculation efficiency, a
transcendental equation solution method is proposed to determine the incident beam angle iteratively. The
experimental results show that the proposed method effectively eliminate the effect of the refraction
artifacts by using sound velocity profile, and the calculation efficiency of the transcendental equation
solution method is better than the search method.
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Fig.1 Underwater acoustic positioning
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Fig.2 Constant gradient ray tracing method
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Fig.3 Flowchart of constant gradient sound ray tracing

underwater positioning algorithm
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