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Abstract

According to the standards of the International Telecommunication Union, shaping a reflector antenna to cover a
specific area of the Earth from a satellite in geostationary orbit (GEO) is essential. In this paper, we propose using
radial basis functions to shape the reflector antenna surface. The key feature of the proposed method is that the
distortion created on the surface of the antenna using radial basis functions is smoother than that created by other
basis functions introduced so far. As a result, this method simplifies the antenna manufacturing process.
Additionally, by employing radial basis functions, there is no need for constrained optimization to control the
distortion of the antenna surface. To demonstrate the effectiveness of radial basis functions in achieving a smooth
shape for the reflector antenna, we simulate coverage of Australia by a reflector antenna mounted on a satellite in
GEO orbit and compare the results with those obtained using other basis functions, such as Zernike and B-spline
basis functions. This comparison shows that radial basis functions produce a smoother antenna surface, facilitating
the realization of the antenna design.
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Abstract

According to the standards of the International Telecommunication Union, shaping a reflector antenna to cover a
specific area of the Earth from a satellite in geostationary orbit (GEO) is essential. In this paper, we propose using
radial basis functions to shape the reflector antenna surface. The key feature of the proposed method is that the
distortion created on the surface of the antenna using radial basis functions is smoother than that created by other
basis functions introduced so far. As a result, this method simplifies the antenna manufacturing process.
Additionally, by employing radial basis functions, there is no need for constrained optimization to control the
distortion of the antenna surface. To demonstrate the effectiveness of radial basis functions in achieving a smooth
shape for the reflector antenna, we simulate coverage of Australia by a reflector antenna mounted on a satellite in
GEO orbit and compare the results with those obtained using other basis functions, such as Zernike and B-spline
basis functions. This comparison shows that radial basis functions produce a smoother antenna surface, facilitating
the realization of the antenna design.
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