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Abstract 

In this paper we present a stochastic optimization process based on genetic algorithm for filter synthesis. An L-band 

fourth order filter is designed and tested using the proposed algorithm. 

Ⅰ. Introduction 

Microwave filters play an important role in the 

wireless communication system. Chebyshev and Elliptic 

class of filtering function have found frequent 

application within the space of microwave 

communication system. The generic features of 

amplitude in band characteristics together with the 

sharp cutoff skirts gives an acceptable compromise 

between lowest signal degradation and highest 

interference rejection [1]. 

A filter can be design using transfer function by 

giving number of poles and zeros. The order of the 

filter depends on the number of poles. The number of 

zeros in the in the stop band region plays an important 

role in the performance of the filter. A filter can be 

synthesized by different methods. One of them which 

is being followed here is Genetic Algorithm (G.A.) 

optimization under the framework of Matlab. We have 

proposed the idea of synthesizing of filter by GA to 

obtain the location of poles and zeros. 

Ⅱ. Proposed Synthesis Method 

To verify the proposed filter synthesis method, it is 

applied to a symmetric 4th order L-band filter having 

four poles in the passband and two zeros in the lower 

and upper stop band regions. 

𝑠21(𝑠) =
𝑃(𝑠)

𝜀𝐸(𝑆)
 

Where ε is the ripple factor and ‘s’ is the complex 

frequency variable, E(s) is the polynomial of the poles 

and P(s) is the polynomial of the zeros. 

𝑐𝑜𝑠𝑡 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 =  ∑ |𝑆21𝑠𝑝𝑒𝑐.(𝑓𝑛1) − 𝑆21𝑡𝑟𝑖𝑒𝑑(𝑓𝑛1)|
2

𝑁1

𝑛1=1

+ ∑ |𝑆21𝑠𝑝𝑒𝑐.(𝑓𝑛2) − 𝑆21𝑡𝑟𝑖𝑒𝑑(𝑓𝑛2)|
2

𝑁2

𝑛2=1

 

Figure 1 shows the normalized and real frequency 

response for the fourth order L-band filter over the 

frequency range of 1.67 GHz to 1.72 GHz. The return 

loss achieved is below -20 dB. The right end of Figure 

1 shows the cost function error which is 5.4960 after 

80 alterations. 

 

   

Figure 1. Frequency responses and cost function error 

Ⅲ. Conclusion 

In this paper a simple and efficient method for the 

synthesis of microwave filters has been presented. The 

synthesis procedure includes transfer function for the 

optimization of filters using genetic algorithm in the 

framework of Matlab. 
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