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Abstract: A microstrip antenna size optimization method based on K-Nearest Neighbors(KNN) and
Artificial Neural Network(ANN) algorithms is proposed to solve the problem of high optimization
complexity of traditional antennas. By analyzing the surface current distribution of the antenna, high—
sensitivity parameters are set as variables, while low—sensitivity parameters are set as constants. The
KNN algorithm and ANN algorithm are then utilized to optimize the size parameters of the antenna,
ultimately enhancing broadband performance. To validate the effectiveness of the optimization
algorithms, two antennas were fabricated and tested. The resulis indicate that compared to traditional
antenna design methods, the KNN and ANN algorithms increase the impedance bandwidth by 20.8% and
18.4%, respectively. Although the ANN algorithm requires longer training time, it demonstrates
significant improvements in impedance matching across multiple frequency bands.
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Fig.1 Flowchart of KNN optimization
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Fig.2 Flowchart of ANN optimization
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(@) microstrip antenna structure

(b) surface current distribution

Fig.3 Microstrip antenna structure diagram and surface current distribution
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Tablel Parameters of antenna size (unit:mm)

parameters ! Wy W, r r, s

dimension 23.5 8 10 6 5 5
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Fig.4 S|, parameter curves before and after optimization
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(b) radiation pattern after ANN optimization
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Fig.5 Comparison of radiation patterns at 5.5 GHz before and after algorithm optimization
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Table2 Table of antenna size parameters after algorithm optimization(unit: mm)

parameters ! w, w, 7, 7, 7y
ANN 24.12 8.31 9.68 6.22 5.03 4.89
KNN 23.50 8.25 9.16 6.21 4.88 5.02
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Table3 Comparison of optimization results between ANN algorithm and KNN algorithm

algorithms time bandwidth expansion/% additional resonance points
ANN 433 min 18.4 3
KNN 167 min 20.8 0
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