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Design of Frequency Sampling Method based Linear Phase Non-recursive
Digital Filters Using Differential Evolution Algorithm

HU Shibing
(College of Electronic Engineering, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract : How to determine the optimal sampling point value of the filter transition band samples is a key problem in the
design of non-recursive digital filters based on frequency sampling method ( FSM). In this paper, an optimaloptimization
design method using differential evolution algorithm ( DEA) for FSM-based linear phase non-recursive digital filters is
proposed. First of all, the design formulae of linear phase non-recursive digital filters based on FSM are derived, and the
error features of the frequency responses of the designed filters are analyzed. And then the value of the transition band
samples is utilized as the variable to be optimized, the objective fitness function is designed with the stopband perform-
ance specification, and the optimal solution is searched out by taking advantage of the globality and the intrinsic parallel-
ism of DEA. Finally, the concrete steps and experimental results of the algorithm are presented. The experimental data
show that the value of the frequency transition band samples determined by DEA is optimal, and the maximum passband
attenuation and the stopband minimum stopband attenuation of the designed non-recursive digital filters can reach
0.2234 dB and 66.6637 dB respectively, which are superior to other traditional design methods.
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