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Motivation 
1. While the fifth-generation wireless communication 

system (5G) technology brings convenience, it also faces 
the new electromagnetic compatibility problems. It is 
difficult for traditional electromagnetic shielding methods 
to meet the requirements of 5G equipment. 

2. Electromagnetic metamaterial frequency selection 
surface (FSS) has great potential to solve new 
electromagnetic compatibility problems. 

3. Intelligent optimization algorithm can help solve the 
problems of FSS structure design and optimization. 
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Main idea 
1. Improving the initial distribution, increasing the 
randomness, and enhancing the local search are effective for 
accelerating the convergence and avoiding local optima. 

2. A novel FSS shape optimization method is designed, which 
uses the node coordinates of the unit structure as design 
variables. 

3. The combination of self-adaptive grey wolf optimizer 
(SAGWO) and the new FSS optimization model can obtain 
the FSS that has good electromagnetic interference shielding 
and high angular stability. 
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Method 

1. An SAGWO is proposed which consists mainly of three 
improvement strategies. 

2. The novel FSS shape optimization method uses the node 
coordinates of the unit structure as design variables. 
SAGWO and the novel model are used to design an 
optimized FSS. 
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Major results 
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Conclusions 
1. A novel SAGWO for the design of a 5G FSS has been 
proposed which uses three randomness strategies to 
accelerate the convergence and effectively avoid local 
optima. 

2. SAGWO and the new FSS optimization model can 
automatically obtain the shape of the FSS unit with 

electromagnetic interference shielding capability. 
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