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A Digital Graphic Equalizer with Variable Q-factor
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Abstract

This paper proposes a variable-Q digital graphic equalizer, in which each equalizer filter has different Q-factor depending on the
band as well as the gain. The proposed equalizer demonstrates the symmetric frequency response over the audible frequency range.
"While maintaining the similar level of hardware complexity, the proposed equalizer yields an actual response that is quite close to
the desrzd one, as compared with the conventional equalizers. Also, we investigate how the performance is affected by the center
frequencies of the filters,
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Fig 1. Frequency responses of the equalizer filter
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Fig. 3. Frequency responses of the constant-Q equalizer
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Table 1. Center frequencies and Q-factors for the constant-Q equalizer
Ch | 2 3 4 5
Fe(Hz) 60 250 1000 4000 16000
Q 0.85 0.85 0.85 0.85 0.85
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Table 2. Center frequencies and Q-factors for the variable-Q equalizer

Ched ] 2 3 4 5
Fc(Hz) 61.8 250.81 977.34 3429 10158
Q 1.15 1.21 1.20 1.25 1.15
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Fig. 4. Frequency responses of the variable-Q equalizer
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fed
o | 2 3 4 5 6 7 8 9110

MM ] 31|63 |125|250 | 500 | 1000|2000 | 4000 | 8000 |16000

MY 128 |5 | 112|224 | 447 | 893 | 1782 | 3556 | 7096 |14158

MM 3 | 2815 | 112224 | 447 | 892 | 1774|3494 | 664311419




' A
w4

op

T3 =iEA 20039 AMgA Al

g EH"j é 20 20000HzE 271 ~AY(log-scale) & 1

vhlo] 10528 4748 ASsgT 44 784 4
€29 HAFdeE AAY W § IFT FEl
wrapping ¢} L}EM-;HL 4% 3& wrapping® T E
Iz ARE ol 4% 28 FR% L3S Fd 99
F4E 2ANY Rolth

AQbgE oA etol Mo A R 3ol AAIZ A7EA FAF It
< AA sl Q-factor= 05~25 HHMA 005 GH=
EGA 7T A 33F A e Hhgel mhet AA skl
A AFo M 2 o5 diE] HAi o5 ZEE Ze
Q-actorE E 48} o] AL, ©] Q-factors &3
Aeret oldgtol A A5e ﬁh}s}@h:} s A Q

7

2. M3l Z}

A WA AgdAE gl o5 FYstAl A4
o]5-% -10dB¥El 10dB7HA 2dB 7HHSZ wW3IAl71HA
7 ojdegtol A Aed FAsIAT 1Y SAE £ 30
A A3

ol A

37MA FAFI A gty Q=14¢%1 4 Q
149l Aeg AR, IF 6olre & 49 Z

2 g ¥2 Qfactord 7MAFALE &S A
etgh /b Q elEelolA Y ATs AAlSsch J1¥ 5% 6
< B, AAst ojdeto| A7} A Q olFetol Al H|
So wpe} FpeHe TUHAE dAEA e
Foixl o5} AA| o]5xe o7t HHE ¥ & U
& EW, o]5% 10dBE *”40}‘31 o, AA o|%
HAEH 1Y 5(c)9 18 6(c)o Bl upe} o] A4
ojldgtol A= oF 21dB, 1YL Agtet ojdElo|AE %
of Hr}

o,

i)

S&rﬁl
[

[

s mlo

o

S Aol AN Qrfactorts (11944 A% £ 148 o145 I0B2 3oL, AVE olRkol k4R ol
B, 2R QA oI5 Jhith Ed 19 5% 18 62 FE

. Magnitude {dB)
b o o

5

s Magnitude (dB}
& o o

EN
=3

=

e
&>

8.
8 ;

%

Magnitude (dB}

I i H . B 25
3 10° * 1
Frequency (Hz)

-
O‘.
=)

(a) 7141

10 10
Frequency (MHz)

(b) 712

Frequency (Hz)

(c) 71¥43

T2 5 MY 10| CHEF A4 Q OlZzlo|Xe| FutrSE
Fig. 5. Frequency responses of the constant-Q equalizer for the experiment 1
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Table 4. Q-factors for the proposed variable-Q equalizer
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