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Figure 1 Trajectory of eigen-ray in three-dimensional space
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Table 1 The contrast of transmission time between 2D and 3D con-

generic eigen-rays

G 2D (s) 3D (s) fii % (ms)
1 5.7335 5.7311 2.4
2 5.7095 5.7081 14
3 5.6983 5.6971 1.2
4 5.7157 5.7142 1.5
5 5.7267 5.7245 22
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Figure 2 Measured sound speed profiles.
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Figure 3 Experlmental orthogonal functions.
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Table 2 The influence of EOF modal on inversion precision (m/s)

ICONTT = By iz
3B 1.310 0.650
4 Fr 1.008 0.628
5By 1.026 0.615
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Figure 4 The diagram of mismatched seabed depth.
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Table 3 The transmission time
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Inversion of sound speed profile in three-dimensional shallow
water based on transmission time

ZHANG Wei ', YANG ShiE, HUANG YiWang & LEI YaHui

Science and Technology on Underwater Acoustic Laboratory, Harbin Engineering University, Harbin 150001, China

Horizontal deflection often occurs when a ray propagates in shallow water with an irregular sea bottom, which makes
it difficult to determine eigen-ray trajectory and transmission time. A new method for seeking eigen-ray in three
dimensions was proposed and sound speed profile (SSP) was inverted in three-dimensional shallow water using the
fastest eigen-ray transmission times to form the cost function. In order to satisfy long-time monitoring of SSP, a kind
of sonobuoy was developed with the function of DGPS, short wave radio controlling and dada transmission and
experiment was implemented in the South China Sea. It is indicated that the sonobuoy has high reliability and
stability in rough sea condition. The precision of SSP inversion can be enhanced dramatically by considering
horizontal deflections of eigen-ray. In addition, the influence of small mismatch of seabed depth on precision of
inversion can be neglected.

SSP inversion, transmission time, horizontal deflection, shallow water, sonobuoy
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