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Study on the Characteristics of Composite Electromagnetic Scattering
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Abstract: In order to meet the needs of measuring and detecting combinatorial target placed on the rough
surface, Dobson semi-empirical model and dielectric complex permittivity formula are used to represent the real
and imaginary parts of the soil dielectric constant, the soil surface is simulated with the model of exponential
distribution and Monte Carlo method. The strategy of the Finite Difference Time Domain (FDTD) method for
calculating the composite scattering from rough surface with target and the modeling method are presented
with their validity evaluated by the method of moment, then the composite scattering of soil surface and
combinatorial target placed on it is studied by this method, the angular distribution curve of the composite
scattering coefficient is obtained. The results show that the composite scattering coefficient oscillates with the
scattering angle, and the scattering enhancement effect occurs in the mirror reflection direction; the larger the
root mean square of the fluctuation of soil surface, the larger the composite scattering coefficient; the larger the
correlation length, the smaller the composite scattering coefficient; the larger the soil moisture content, the
smaller the composite scattering coefficient; the influence of the scale and dielectric constant of combinatorial
target, incident angle on composite scattering coefficient is complex. The results obtained in this paper can be

used to solve the composite electromagnetic scattering from rough land surface and rough sea surface with
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any target placed on it. Compared with other numerical methods, the finite difference time domain method can

not only obtain higher accuracy, but also reduce the calculation time and the amount of memory occupying.

Key words: Composite electromagnetic scattering; Finite Difference Time Domain (FDTD) method; Soil

surface; Combinatorial target
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