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Abstract: To address the difficulty of acquiring complete three-dimensional (3D) antenna radiation patterns for wire-
less simulation and network planning, an efficient reconstruction method based on attention-enhanced feature modula-
tion was proposed. A lightweight robust loss function was designed, where structural consistency constraints were
used to replace external autoencoder-based supervision, thereby reducing additional training overhead. Meanwhile, bi-
directional cross-attention and feature modulation mechanisms were introduced to dynamically fuse horizontal and

vertical slice features, thereby improving global reconstruction accuracy. Furthermore, the standard U-Net architec-
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ture was refined to achieve faster error convergence and higher reconstruction accuracy under a comparable parameter

budget. Extensive simulations on a diverse antenna dataset demonstrate that the proposed method consistently outper-

forms both traditional analytical methods and existing artificial intelligence (Al) baselines in root mean square error

(RMSE) and structural similarity index (SSIM) metrics, confirming its effectiveness for antenna radiation pattern

reconstruction.
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