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Gabor filters are formed by modulating a complex
sinusoid by a Gaussian function:

gaussian envelope
complex sinusoidal

o 1 12 7| ——=
glx.y)=-———exp| ~—~| =+ -exp (27jox)

) T 2
riwy CT} Ci-l \ ol | GI G-I

_ = xcos( &)+ ysin(6H)
with

|7

=—xsin(6) + ycos(6)

o, and o, control spatial extent of filter
6 is the orientation

® is the radial frequency of the sinusoid
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_zc4y
e 202 cos (2m (kzx + kyy))

High frequency along axis ~

7 /

Lower frequency Even lower frequency
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§=10=45 s=1,0=90 s5=10=135

5-2,0-45 5-2,1}-135

§=30=0 =3 0-<=135
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where o, = 1/2no, and o, = 1/2n0,.
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— M

g(x',y), a>1, mn=Iinteger

Ymn l::.:’f., _1:} =

x'=a "(xcostl + ysinf)) and

yvVi=a "(— xsin 6 + ycos0),

K — number of orientations
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W,.(x, v)= 'f (x, Vg (x —xq, v— yy)dx, dy,

Un =004, U, =005 K=6and S =4
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W=U,andm=0,1,...,5 — 1
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TekcTypbl

= Whether an effect is a texture or not depends on
the scale at which it is viewed.
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Anaau3 0eApeHHOU KocTu (femur)

pelvis

fibula
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Greater Trochanter
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h(x,y)=g(x',y")exp(27/x')

The oriented Gaussian function g(x'. y') 1s given by:

PN B 7

where (x',y') =(xcosé@+ ysmm@,—xsméb+ ycosd) are rotated coordinates
h. g (x,v)=g(x",y")cos(2rx").
h, (x.y)=g(x'.y")sn(27/") .

(b)
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A Gabor filter bank of 1 frequency channel and 8 orientation channels is used to extract the
orientation of the texture patterns in the femur. The centre frequency f of the Gabor filters is
set to 0.13 cycles per pixel. and orientations range from 0° to 157.5°, incrementing in steps of

(X, ) =1(x,¥)%h_,

'.- 1'".--'

e, (. ¥)=1(x.¥)%h, g,
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Gabor filter responses for a satellite image.
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Query pattern

Matched codeword
in the texture thesaurus
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Query
pattern

Codeword

Retrieval

B == e

Full resolution of some retrieved tiles
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