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Optimization of multiband microstrip antenna based on

improved PSO algorithm

XIANG Xin, ZHANG Li, CHEN Di, JIANG Hao, WANG Guangyao, ZHAO XINRU

(School of Information and Communication Engineering,Communication University of China,Beijing,100024,China)

Abstract: In order to efficiently design microstrip antennas, an improved catfish particle s-
warm optimization with wavelet mutation(ICPSOWM) is proposed for optimizing the geom
etric parameters of the microstrip antenna to realize better reflection characteristics. The al
-gorithm properly combines the advantages of chaotic sequence, CatfishPSO and wavelet
m-utation, and applies the global worst solution innovatively, resulting in higher convergen
ce speed and more accurate convergence. Compared to some other algorithms with three b
en-chmark test functions, ICPSOWM algorithm exhibits better performance in both low-di
me-nsional and high-dimensional situations. Most importantly, after repeated position checki
ng unit is added, a quad-band microstrip antenna operating in WLAN(2.4, 5.2 and 5.6GHz)
a-nd WIMAX(3.5GHz) systems is successfully optimized using ICPSOWM algorithm. The
r-eflection values achieve -25.12, -17.03, -22.55 and -14.12dB respectively. It confirms th
e f-easibility of the proposed algorithm in optimizing multiband microstrip antennas.

Key words: quad-band microstrip antenna; Particle Swarm Optimization Algorithm; chaos
initialization; Catfish particles; wavelet mutation; global worst solution
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	2 ICPSOWM算法的设计
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	4 应用实例——优化四频点微带天线
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	图3是本文设计的一种带缺陷地结构的天线，介质层的尺寸是且采用相对介电常数为4.4的FR4_epoxy材料。该天线的结构由辐射贴片、微带馈线和接地面3个部分组成，其具体的初始尺寸如表3所示。
	4.2 适应度函数设计
	在天线优化问题中，适应度函数的设计至关重要。本文所设计天线的目标频点分别为f1=2.4GHz，f2=3.5GHz，f3=5.2GHz，f4=5.6GHz，则要求在各中心频点处输入回波损耗<-10dB且越小越好。于是本文取0.2GHz的通带带宽，将通带的适应度函数设计为：
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