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A sound speed correction method for non direct arrived
ray in underwater acoustic

YANG Lei, JING Zhubin, LIU Zubin, LU Huancai
(Key Laboratory of Special Purpose Equipment and Advanced Manufacturing Technology ,
Ministry of Education, Zhejiang University of Technology, Hangzhou 310014 )
Abstract

In underwater acoustic positioning system, the bending of sound ray is an important factor influencing the posi-
tioning accuracy based on underwater ray model, and the sound velocity correction method is realized by finding the
first arrived ray among all the eigenrays between the sound source and the receiver through iteration calculation. But
the present methods rarely mention that if the first arrived ray pass by multi-span and inversion point or not will
have distinct influence on the result. The former condition will lead to the limitation of the iterative range when
searching the initial grazing angle, while the latter condition will cause a non-monotonic relationship between the
horizontal distance of ray propagation and the initial grazing angle, and an invalid iteration. A sound velocity cor-
rection method for non direct arrived rays is proposed here. At first, the initial grazing angle range will be divided
twice by the algorithm, according to the number of spans passed by and the existence of inversion point; secondly,
the eigenrays are calculated by iteration method in each range with different spans, and especially for the range
which includes inversion point it has to do preprocessing before the iteration; in the end, the effective sound speed
will be calculated after obtaining the propagation distance and time of the first arrived ray. Taking the sound speed
profile of one place in South China Sea as an example, the regional effective sound velocity is calculated when the
sound source is put in two different depths. The results indicate that the new method can accurately calculate the
effective sound velocity at any position even for non-direct arrived ray, furthermore, it can calculate the effective
sound velocity for the whole ocean.

Key words :sound velocity correction, non direct arrived ray, iteration method, multi-span, inversion point,
effective sound velocity
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