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Abstract

Shallow sea waveguide has complicated marine environment. Sound waves often propagate in a
simple form. Modal separation of Normal mode is very important for target detection and location
in shallow sea waveguides. The linear array in the modal separation has great limitation. Com-
bined with the propagation characteristics of normalmodes, the separation method which is based
on uniform circular array of a normal mode is proposed. Firstly, the target position is estimated by
using circular array, and the modal intensity of each order Normal mode is obtained by combining
the azimuth information and the beamforming principle of mode domain, do the beam forming on
the beam domain and the modal separation is achieved. In this paper, we use the beamforming
theory of modal domain on a circular array, and the results are verified by simulation. Simulation
results show that the algorithm, without marine environment conditions as a priori knowledge,
can separate the modal and estimate the horizontal wavenumber.
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Figure 1. The element phase difference of m modal
normal mode wave
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Figure 2. The spreading model of normal mode wave in
shallow sea and its simulation conditions
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Figure 3. The simulation conclusion and reference chart of normal mode wave modal separation based on circle array
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