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Characteristics of the geometrical scattering waves from
underwater target in fractional Fourier transform
domain”®
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Abstract

The components of the underwater target scattering waves alias together in time domain and frequency domain
realistically. They are affected by the incident angle, and show great differences under different angles. It is necessary to
build an analytical model of scattering waves under all-direction incident angles theoretically. The analytical expressions
of geometrical scattering components changing with the incident angle in fractional Fourier transform domain are deduced
in this paper. The all-direction model in optimal fractional Fourier transform domain of the scattering waves is built.
Based on this, the geometrical feature of underwater target echo is provided. In addition, the relationships between the
resolution and the bandwidth of transmitted signal, and between the calculation accuracy and the length of observational
signal are given. By processing experimental data, it is indicated that the model in fractional Fourier transform domain
is in accordance with the characteristics of underwater target. It can provide a theoretical basis for target recognition

under unknown incident angle.

Keywords: underwater target detection, geometrical scattering waves, fractional Fourier transform,

resolution
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