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Automated design of a novel microstrip plane tree-shaped antenna with
end-fire characteristic

CHENG Xue, HUANG Ka-ma

(College of Electronics and Information Engineering, Sichuan University, Chengdu Sichuan 610065, China)

Abstract: The Competitive Algorithm of Simulating Natural Tree Growth, a novel optimization algorithm,
was applied to antenna design by calling the numerical electromagnetic simulation software based on Finite
Element Method(FEM) to implement the automated antenna design, and then a novel microstrip plane
tree-shaped antenna with end-fire characteristic was designed. This antenna maintained the end-fire
radiation pattern with S11<-10 dB in the frequency band from 5.77 GHz to 5.93 GHz, and the end-fire gain
is 5.4 dBi at the frequency of 5.8 GHz. According to the simulated result, a prototype of the antenna was
fabricated and tested. Good accordance was obtained between simulated and measured results.
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Fig.2 Configuration of the tree-shaped antenna Fig.3 Optimized tree structure
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Tablel Coordinates of branches (mm)

No. start point (x, z) end point (x, z)
1 (0.00,0.00) (0.00,15.00)
2 (0.00,1.43) (-5.07,3.11)
3 (0.00,3.11) (-0.64,2.46)
4 (0.00,3.11) (-0.64,2.46)
5 (0.00,1.32) (5.00,45.00)
6 (0.00,5.13) (-3.19,4.87)
7 (-0.17,3.78) (-18.33,36.00)
8 (-2.71,1.41) (-9.59,-0.00)
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Fig.4 Prototype of the tree-shaped antenna Fig.5 Measured and simulated results of S11
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Fig.6 Measured and simulated results of radiation patterns for the antenna
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