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Abstract

In this paper, the far- and near-fields of a vessel are discussed in the full-wave CST software environ-
ment. In this regard, the far-field is extracted with the help of the data obtained from the scattered near-
field. First, to explain the method used to calculate the scattered near-field, a simple structure (metal
cube) is simulated. Then, by simulating the full-wave of a vessel with the dimensions of 130.8x20x23.1
cm? or 1.54x103 A3 at 8.5 GHz from the X-band, its far- and near-fields were calculated and reported
according to the mentioned method. In the following, the far-field of this vessel is obtained with the help
of the available data from the scattered near-field. The characteristic of the radar cross section (RCS) of
this vessel is also calculated using the Asymptotic solver of the CST software. The maximum RCS of
the vessel at 8.5 GHz is equal to 2.51 m?. In order to calculate all near- and far-electric fields, the Time
Domain solver has been used. The simplicity of calculating the far-field from the near-field presented
in this paper makes it possible to analyze similar structures using the same method.
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Figure (1): Field regions around a radiator
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Figure (2): Three levels of near-field scanning for data acquisition; a) Planar, b) Cylindrical, c) Spherical
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Frequency = 8.5 GHz

Main lobe magnitude = 4 dB(m”2)
Main lobe direction = 0.0 deg.
Angular width (3 dB) = 8.8 deg.
Side lobe level = -0.9 dB
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Figure (6): RCS of the investigated vessel at 8.5 GHz

Jol5 (oS0l sole i byl (A1)

‘)l’uw-’b)shw (<)

Jol> o..\.woAASl).: S0y QL.\:A @)

203 ol (g 3lwdnd gulis (V) S5
Figure (7): Simulation results of near-field, a) Vessel with PEC, b) Vessel with vacuum, c) Scattered near-field
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Figure (8): The target range of vessel to apply the proposed method
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Figure (12): Calculated error for the conversion results of far- and near-fields in [18]
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. Electromagnetics

. Near and far fields

. Wavelength

. Full-wave

. Computer simulation technology (CST)

. Reactive near field

. Near radiation field

. Transverse fields

. Method of moment (MoM)

10. Prob compensation

11. Near field/far field (NF/FF)

12. Fourier transform

13. Modal

14. Horn antenna

15. Reciprocal

16. Lorentz

17. Asymptotic

18. Radar cross section (RCS)

19. Perfect electric conductor (PEC)

20. Post processing template

21. Half power beam width (HPBW)

22. Side lobe level (SLL)

23. Fitting

24. Fast Fourier transform (FFT)

25. Yagi-Uda

26. Feldberechnung fiir Kérper mit beliebiger Oberflache (FEKO)
27. Two dimension fast Fourier transform (2D FFT)
28. Fast Fourier discrete Fourier transform (FF DFT)
29. One dimension fast Fourier transform (1D FFT)
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