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Underwater Acoustic Tomography of Japan Sea, by Prof. Andrey K. Morozov

The research of underwater acoustic tomography problems is based on a numerical simulation of acoustic wave
propagation coupled with the dynamics model of the Japan Sea. The new fast 3D—ray tracing method is used for
acoustics calculations. The influence of large and small scale inhomogenity, seasonal variations of thermodynamics
conditions and currents on an acoustics wave propagation is studing. The classical acoustics tomography method is
developing for the case of small distances and a high frequency sound source. The inverse method is based on a
reconstruction of the sound velocity and sea currents using the reciprocal propagation delays of various paths between
few trancievers. The inverse problem solution uses the model of dynamics process in the form of random differential
equation and the method of nonlinear filtration of Markov's stochastics process. The reduction of a problem to a
parametrical form is realized by means of polynomial interpolation or empirical orthogonal functions. The fundamental
boundaries of resolution and accuracy of tomography method measurements of sea currents and small— scale
inhomogenity, a convergence and stability of nonlenear inverce problem solution are studing. The research is aimed on
an acoustics tomography monitoring of the Japan Sea basis.
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