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Second-order Cone Programming Beamforming
Optimization Method with Dynamic Constraints
on Weight Coefficient Amplitudes
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Abstract: To address the performance limitation of element-level analog weighting-
based beamforming imposed by the adjustable attenuation range constraints of transceiver
(TR) components, a second-order cone programming (SOCP) beamforming optimization
method with dynamic constraints on weight coefficient amplitudes was proposed. Building
upon a unified narrowband beamforming optimization framework, the proposed method
incorporated dynamic constraints on weight coefficient amplitudes to optimize the antenna
array element weights. Simulation results demonstrate that under various optimization
criteria, including minimum mainlobe response error and optimal robustness, the proposed
method effectively generates beamforming weight coefficients that comply with the
adjustable attenuation ranges of TR components, demonstrating significant practical
engineering value.
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