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Integrated Structural Electromagnetic Optimization Design of Mesh
Antennas Based on Adaptive Space Mapping Multi-Fidelity Model

TAN Yu-zheng, KOU Dan-yang, ZHANG Shu-xin
(State Key Laboratory of Integrated Electromechanical Manufacturing of High-performance Electronic Equipments,
Xidian University, Xi’an, Shaanxi 710071, China)

Abstract: To reduce the high analysis costs associated with the integrated structural electromagnetic optimization de-
sign of mesh antennas, a multi-fidelity method based on adaptive space mapping has been proposed. Based on the connec-
tion relationships between the cable and trusses, the analysis models of mesh antennas are classified into high-fidelity and
low-fidelity. By using a space mapping matrix, high-fidelity samples are mapping to the space of low-fidelity, thereby en-
hancing the correlation between high and low fidelity analyses. Subsequently, a multi-fidelity model is established using the
low-fidelity samples and mapped high-fidelity. Finally, apply it to mesh antennas. Compared to traditional multi-fidelity
models, the multi-fidelity model based on space mapping achieved an average success rate increase of 47.3% on test func-
tions with space biases. In the application case of form design for mesh antennas, compare to the traditional partical swarm
optimization (PSO), the optimization results have been improved by an average of 0.515 dB while maintaining the same
cost. Furthermore, compared to optimizations using the traditional multi-fidelity model, the optimization result improved by
an average of 0.321 dB. The effectiveness of this method has been validated through numerical experiments and practical
application of integrated structural electromagnetic optimization design of mesh antennas.
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