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Constant Q Filter Bank Analysis

- st AHEY 24 22 constant Q filter bank 222 22&EH & = US
- auditory transform (Stautner 1983) &2 bounded-Q frequency transform
(Mont-Reynaud 1985a; Chafe et al. 1985)2 =&

- Wavelet transform& constant Q 2 =&&
- Q= 1/B f: &&F0t==(Center Frequency), B : =Tt O = (Bandwidth)

Q= f center

f highcutoft = T lowcutoff

f center= ZEQ ME FIH

f highcuorfi= 3dB 9 X &

f owcuorris 3dB 22| K&
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Constant Q Versus Traditional Fourier Analysis

- constant Q filter bank= ZFE2l0l &0 CHE2 A logarithmic AHL S A6 24
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Fourier analysis
Sk

1.
Ol frequency binez =&

- AHEYHSE s 2tA9 Z2te
binel width= binl =Xt 2o sSotH L+UHE
- 1024-point FFT, SR 48000KHz &< frequency bin
24000/1024 & 23.43Hz2 0|
- FFTQ 21 E logarithmic AHYZ HetolH 22 =1t SAUAM HaEIt SO &L
E1(41.2Hz)2t F1(43.65Hz)E Eelat)| /oA E 21 |ES AIOIZDF 2R(214 E2 16384
ME0 ER)
- 22 Fl= A9 HaEE =2 s SA0A HEol= A2 AlAE 0|0
QI2t0] 10-20KHz =1tz H A0 A 2.45HzS X0IS FEols 242 KL =2 Loltt

constant Q transform
Ot==2t Hldl&Ee =2 gtE
=2 Y9 liiMeE £2

n

bandwidthE Jt&

- bandwidthot & =
- 92 Fl=+ G90lAd= &2 bandwidthE, =2
* Figure 13.19 constant Q filter vs Fourier technigues
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P EE =0 AWM constant Q2 HAEE JHXIX &
— constant Q filter banke Al2tdt =1 HA T2 SSAHS LIGHA 23S
- constant Q analysis® 2&=<2| 20l= frequencylt analyzed 0 et H3t
22 FhrUlAME 2 A2 SHAHHALD =2 e B2 A2 LEY
- 22 Fh= 990l o HAETE, =2 Fh SY0Ms A2 HAEE &2
P RE2 o Q90lME Bt dERES S=AH0l LHEHE
: LHOH transiente= =2 it A0 2= &S 2
ion2 OI&O0l A1 low frequencyll A= frequency

high frequencyOl A time localization2l 0

localization2 01& 0l UL
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- QI2h Fo s+ SHI HIxzs SE2 IHX1D US(S3l 500Hz0I&0lM = Scharf

1961, 1970)

— auditory systeme FItz4= A0 M2t bandwidth?t BF R = filter bank analysis2 EEIZ A&
. critical band
* figure 13.20

l—u— Filter comtar Iraquancy = -+ - Filler bmh!
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Analysis channel

ArE8t auditory system2l bandwidthE Lt
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— center frequencies®t 23H2| BHEIHA ZE w3
EteH =24

- 1983 Stautnerdt MIAISt critical bandwidth GIOIEH 2 ZALXI0 D122 FACH
- center frequency @ 99 ~ 3806 Hz, 23 channel

- bandwidth : 80 ~ 700Hz(critical band2t 212t2] 22t R A}

Implementation of Constant Q Analysis
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* constant Q analysisE Ar&at

- bandwidth& center frequency2l Hl

Oled JHel ZHUAM &8&= 0t2

- 0l218t Al &= FFT HAtD 22 s
H=20 dSHQ FFT 20l SfoH A

(Nawab, Quatieri and Lim 1983)

- E2 FFTY ZHE £+3Fs EHQ "frequency warping"lt 22 2 S A2(Musicus 1984)

- constant Q filter 210e2l&2 FFT2 20| E2&0IA &

- constant Q filter band2l &£ CtE Olsv= Jt9 4

- YBIEOZ constant Q filter band= resynthesis ZAIS Z&G6HA %22
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Curtis Roads, The Computer Music Tutorial, pp. 578~581
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