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Overview of intelligent optimization algorithm design of FIR digital filter

Zhang Shuyu, Wang Ting
(School of Information Science and Technology , Nanjing Forestry University , Nanjing 210037 , China)

Abstract: This article summarizes the intelligent optimization algorithm of finite impulse response digital filter(FIR). The main idea
of optimization design is to transform the digital filter design problem into the error function minimization problem. Compared with
the traditional methods, this method is easier to determine the boundary frequencies of the pass—band and stop—band, to reduce
the computational complexity and the errors of amplitude frequency response both in pass—band and stop—band. This paper analyzes
and compares the characteristics of genetic, evolution, and particle swarm algorithms in the design of FIR digital filters from the per-
spectives of convergence speed, pass—band ripple, and stop—band attenuation. It focuses on the improvement strategy of the weight
of inertia in particle swarm algorithm.
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Filter type Order Maximum pass .hand Maximum .slop band Maximum stop .hand Transition Width
ripple (Normalized) attenuation (dB) ripple (Normalized)
—— Low pass 20 23.26 0.069 0.068 67 0.084 6
High pass 20 24.02 0.063 0.062 99 0.086 4
CALl Low pass 20 26.11 0.114 2 0.049 49 0.0853
High pass 20 25.25 0.117 0 0.054 61 0.086 4
DE Low pass 20 29.53 0.136 0 0.033 39 0.090 8
High pass 20 29.16 0.136 0 0.034 83 0.087 8
DEWM 2! Low pass 20 31.26 0.151 0.027 20 0.092 1
PSO 41 High pass 20 27.15 0.2392 0.039 67 0.042
PSO41 Band stop 36 25.13 0.081 0.055 4 -
CRPSO!#! Band stop 36 29.38 0.061 0.0339 -
DEPSO!! Low pass 20 29.88 - - -
Low pass 20 33.01 - - 0.120 3
~pQ)30]
ADEPSO High pass 20 32.68 - - 0.120 3
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