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Figure 19.1 : Critical bands vs. center frequency. The so
critical bandwidth for each frequency, while
provided for comparison.
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tones in noise

speech

In both cases, 
the entire auditory
system is involved.

F  vs. center frequency.
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igure 19.2 : Various concepts for defining filter bandwidth
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- To try to assign a shape to the auditory filter

- Experiment - Fixed noise bands for a given frequency

- Measure target tone from 0.4-1.4 of the n

- Measure signal level at threshold of hea

- Results are the little circles.
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Figure 19.4 : Auditory filter shape computed by measur

a function of low pass filter noise bandwidth. W is the cuto

noise, and      is the difference between the tone frequf∆
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Figure 19.5 : Low and high skirts of auditory filters c
bandwidth of both low pass and high pass 



EE 2  AUDITORY SYSTEM AS A FILTER BANK 

 N.M                                                                           20.10    

F
ig

u
re

 1
9

.6
 : B

a
n

d
pa

ss n
otch

e
d

 n
o

ise
 to

 m
inim

ize
 

e
ffe

cts of off-fre
qu

e
ncy liste

ning
. (a

) sh
ow

s th
e

 n
o

ise
 

p
resen

ted to
 a hyp

oth
etical au

d
itory filter cen

tered
 

a
ro

un
d

 the
 to

ne
. (b) sh

o
w

s a
 hyp

othe
tica

l a
u

d
ito

ry 
filter th

at is shifted
. (c) sh

ow
s a no

ise spectru
m

 at b
o

th 
lo

w
 a

n
d h

ig
h fre

q
u

e
ncie

s so
 tha

t th
e

 sh
a

d
e

d n
oise

 a
re

a
is the

 sa
m

e
 fo

r b
oth h

yp
o

the
tica

l filte
rs.
25D                                                                                                                                                                                                 LECTURE ON THE

ORGAN / B.GOLD                                                                                                                      LECTURE 20                                          



EE 2  AUDITORY SYSTEM AS A FILTER BANK 

 N.M                                                                           20.11    

math. representation

Impulse response

Parameters
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f gammatone filter.
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Figure 19.8 : Frequency responses of various forms o

GTF- Gammatone tone filter

APGF- All pole gammatone filter
OZGF- One zero gammatone filter
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Figure 19.9 : Approximations to auditory filters: t

and two roex filters, for p=30 and p=
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Figure 19.10 : Narrowband and wideband spect

an idealized speech sound.


