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(A Variable-Q Digital Graphic Equalizer with Opposite Filters)
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Abstract

This paper proposes a variable-Q digital graphic equalizer with the opposite filters. A method for designing the
proposed equalizer is also presented. In the proposed variable-Q equalizer, we adjust the Q-factor of the equalizer filter
depending on the gain, yielding an improved equalizer performance. Also, by increasing the Q-factor of the opposite filters
gracefully as the gain becomes greater, the inter-band interference can be removed effectively. We shall show that the
frequency response of the proposed equalizer can reproduce the user’'s gain setting faithfully.
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Fig. 2. Block diagram of the graphic equalizer.
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Table 1. 3 configurations of center frequencies in 10-band equalizer (unit: Hz).
1 2 3 4 5 6 7 8 9 10
A1 31 63 125 250 500 1000 2000 4000 8000 16000
A4 2 28 56 112 224 447 893 1782 3556 709 14158
A3 28 56 112 224 447 892 1774 3494 6643 11419
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Table 2. Example of Q-factors for variable-Q equalizers
emploving the opposite fitter.
7% A 3]
441 AAR 2 AA 3
o] 5(dB)
Q Q Q Q Q Q'
12 169 | 183 | 18 | 189 | 242 | 224
11 159 | 179 | 175 | 1.8 | 230 [ 221
10 150 | 175 § 164 | 181 | 218 | 218
9 141 | 171 | 155 | 177 | 208 | 217
8 133 | 167 | 147 | 175 | 198 | 215
7 125 {163 | 138 | 170 | 189 | 215
6 118 | 160 | 131 | 167 | L77 | 209
5 111 | 156 | 123 | 163 | 168 | 207
4 106 | 153 | 116 | 160 | 159 | 205
3 099 | 150 | 110 | 158 | 150 | 202
2 092 | 145 | 103 | 154 | 142 | 200
1 088 | 145 | 097 | 151 | 133 | 1%
T,
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Fig. 5. Frequency responses for 10-band constant-Q
equalizers.
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