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Abstract

To meet the needs of broadband communication, such as low-orbit broadband satellite and high-
orbit remote sensing satellite, for the limitations of traditional circularly focused in wideband, low
side lobe and multi-band applications, this paper proposes a circularly focused antenna pattern de-
sign method based on a multi-objective optimization algorithm and non-uniform B-spline (NURBS)
surface parameterization. By combining geometric optics (GO) and physical optics (PO) methods to
establish an initial model, introducing the particle optimization (PSO) algorithm to optimize the far-
field distribution, and using NURBS surface to achieve secondary shading of the reflective surface.
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The simulation and experimental results of the KuKa dual-band broadband integrated circular fo-
cusing antenna show that this method can significantly improve the antenna efficiency (275%), re-
duce the first side lobe level (<-16 dB), and achieve Ka/Ku dual-band coverage (VSWR < 1.45), which
verifies the effectiveness of the design method.
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Figure 1. Circular focusing antenna working principle diagram
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Figure 2. Circular focusing antenna pattern design flow chart
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Figure 3. Antenna aperture field distribution function
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Figure 4. Antenna simulation pattern
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Table 1. Comparison of antenna simulation efficiency and side lobe performance between no-shape and shape
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Figure 5. Circular focal antenna model diagram
5. I EREREE

2 W

DOI: 10.12677/ja.2025.143005 58

RE

Ei'd


https://doi.org/10.12677/ja.2025.143005

155 FH FE AT B AR A X R I 0 s 5 T AT e B, RPERARAL T S PR, Wik 1 fiRfE iR 4
BFE N 65%, ZIAN-12dB; NURBS “IRKIXE)E, %R N 78%, 5% AN—18.2dB.
B 4 NREGIEARTFI S I BT B, 185 AR IR EE R 28 AR AR B A3 T 1A o

3.2. RERLMLGER

Figure 6. Antenna processing physical picture
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Figure 7. Antenna standing wave ratio
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Figure 8. Antenna test pattern
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Figure 9. Antenna simulation and test gain diagram
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