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Texture description

• fractal analysis: Hurst coeficient [IPH] 262,208

• spectral approach [DIP] p511

• Gabor filter [HCVA] vol2 p71

• edge-flow [Ma00]

• [DIPCASA] p185
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Texture
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Texture

• related to region content
• e.g. gray-level dynamic
• e.g. gray-level organisation
• order :

• first order : pixel alone
• second order : one neighboor
• third order : more than 1 pixel

http://www.ux.uis.no/~tranden/brodatz.html

Tuesday, March 6, 2012

http://www.ux.uis.no/~tranden/brodatz.html
http://www.ux.uis.no/~tranden/brodatz.html


Texture

• coocurence matrix

• normalization

C∆x,∆y(i, j) =
n�

p=1

m�

q=1

�
1, if I(p, q) = i and I(p + ∆ x, q + ∆ y) = j

0, otherwise

Pi,j =
C(i, j)

�N−1
i,j=0 C(i, j)
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Texture

• contrast measures

Contrast =
N−1�

i,j=0

P(i,j)(i− j)2

Dissimilarity =
N−1�

i,j=0

P(i,j)|i− j|

Homogeneity =
N−1�

i,j=0

P(i,j)

1 + (i− j)2
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Texture

• organization measures

ASM =
N−1�

i,j=0

P 2
(i,j)

Energy =
√

ASM

MaximumProbability(MAX)

entropy = −
N−1�

i,j=0

Pi,j(ln(Pi,j))

Tuesday, March 6, 2012



Texture

• statistical measures

µi =
N−1�

i,j=0

iPi,j

µj =
N−1�

i,j=0

jPi,j

σ2
i =

N−1�

i,j=0

(i− µi)2Pi,j

σ2
j =

N−1�

i,j=0

(j − µj)2Pi,j

correlation =
N−1�

i,j=0

Pi,j
(i− µi)(j − µj)�

σ2
i σ2

j
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Texture

• Gabor filters

• λ wave length

• θ orientation

• ψ phase

• σ gaussian envelope

• γ form factor

g(x, y;λ, θ, ψ, σ, γ) = exp
�
−x�2 + γ2y�2

2σ2

�
cos

�
2π

x�

λ
+ ψ

�

x� = x cos θ + y sin θ

y� = −x sin θ + y cos θ
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Texture

• scale

• orientation

• phase

• aspect ratio
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Texture

P. Kruizinga and N. Petkov: Non-linear operator for oriented texture, IEEE Trans. on Image Processing, 8 (10), 1999, 1395-1407.
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Hurst coeficient

Tuesday, March 6, 2012



Hurst coeficient

• compute local max and min (typ. on a 7 pixel octogonal neighbourhood)

• log (difference) vs log (distance)

• least square fitting
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Hurst coeficient

pixel # distance

a 1 0

b 4 1

c 4 1.414

d 4 2

e 8 2.236

f 4 2.828

g 4 3

h 8 3.162
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Fractal analysis
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Fractal analysis

• value of the image filtered by a gaussian filter

• log/log plot of the pixel value with respect to the sigma of the filter
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Fractal analysis

• linear fitting of the curve
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Fractal analysis
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Fractal analysis
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Example

Tuesday, March 6, 2012



Example
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Example

• Ix x derivative of I

• Iy y derivative of I

• a = arctan (Iy,Ix)

• + gaussian filter
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