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Design of Error Feedback Network Based on
Coefficients Pairing by Genetic Algorithm

MAsAYOSHI NAKAMOTO! and TAKAO HINAMOTOt

Error feedback network for digital filters is developed for the purpose of noise reduction.
For low-cost realization, error feedback coefficients are normally designed by using some con-
straints such as symmetry or anti-symmetry. In these design methods, two coefficients, which
are chosen in advance, are required to have the same absolute values (coefficients pairing).
However, these constraints (symmetry or anti-symmetry) are not always optimal. This rea-
son motivated us to consider a novel design technique in which we repeat network design and
its evaluation on all sorts of coefficients pairing conditions and find the optimal coefficients
pairing using genetic algorithm (GA). Using the proposed method, we can realize better net-
works than previous methods with same number of parameters (or same realization cost).
Furthermore, we consider relationship between GA’s parameters (population size, crossover
rate, mutation rate) and network design efficiency using an example.
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02 00000000000 Pe =0.60
Table 2 Design results using proposed method (Pc = 0.6).
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Np ooooooooo Py = 0.05 Py = 0.10

G ooooao oood G goood gooo G ooooo gooo
50 | 0.4589 22 434 [s] | 0.4374 60 11.20 [s] | 0.3720 78 14.44 [s]
100 | 0.4121 61 22.62 [s] | 0.3582 240 87.00 [s] | 0.4115 91 33.29 [s]
200 | 0.3504 67 47.79 [s] | 0.3200 118 84.92 [s] | 0.2809 148 105.68 [3]
400 | 0.3617 151 218.60 [s] | 0.3401 105 152.04 [s] | 0.2712 83 120.56 [s]
800 0.2919 66 194.43 [s] 0.2682 117 343.12 [s] 0.2923 109 320.27 [s]

03 00000DOoO00On Pe =0.80
Table 3 Design results using proposed method (Pc = 0.8).
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50 0.4294 38 7.20 [s] 0.4374 53 9.89 [s] 0.3673 157 28.78 [s]
100 | 0.3696 69 25.37 [s] | 0.3577 74 27.13 [s] | 0.3489 142 51.79 [s]
200 0.4264 120 85.74 [s] 0.2784 178 127.81 [s] 0.3688 74 52.89 [s]
400 0.3882 57 82.99 [s] 0.3497 65 94.42 [s] 0.3417 199 288.69 [s]
800 0.2794 108 316.93 [s] 0.2603 173 508.66 [s] 0.3318 146 428.09 [s]

04 0000O00O0DOOOO Pe =1.00
Table 4 Design results using proposed method (Pc = 1.0).
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50 | 0.3914 78 14.44 [s] | 0.3776 69 12.85 [s] | 0.3582 114 20.82 [s]
100 | 0.3688 75 27.46 [s] | 0.3521 169 61.46 [s] | 0.4054 66 24.28 [s]
200 | 0.3795 70 50.15 [s] | 0.4190 85 61.02 [s] | 0.3461 86 61.40 [s]
400 | 0.4153 80 115.84 [s] | 0.3818 83 120.72 [s] | 0.3458 95 138.08 [3]
800 0.2785 186 550.73 [s] 0.2844 84 246.78 [s] 0.3125 167 492.57 [s]
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