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An Efficient Flat-Top Beamforming Method for Spherical
Cap Arrays Based on Convex Optimization
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Abstract: To achieve high gain and strong directivity of antennas, array antennas are widely used. With beamforming as
their core technology, it plays a crucial role in suppressing the level of sidelobe, expanding the coverage of angle, and en-
hancing anti-interference capabilities. Among them, convex optimization methods have become as an effective means to im-
plement complex beamforming due to their ability to handle multiple constraints and efficient solution-finding characteristics.
Therefore, an efficient flat-top beamforming convex optimization method for spherical cap arrays is proposed. Specifically,
the constraints are imposed within the coverage area of the main lobe target that approximates an arch shape to obtain an ini-
tial solution. By introducing a specific constraint transformation strategy, absolute value operations are utilized to address
phase uncertainty for iterative optimization, which significantly reduces computational complexity while decreasing the num-
ber of optimization variables by using an angular-domain non-uniform sampling strategy. Research results demonstrate that,
compared with traditional methods, this scheme can more effectively suppress the gain fluctuation in the main lobe region of
the beam pattern, while greatly shortening the computation time and improving the beamforming efficiency.
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