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Texture

I texture information = image information - shape & color
I perceptually shift invariant (at a given scale)
I medical imaging - stochastic (weak) texture
I random, described by statistical descriptors
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Statistical texture description

I mean, variance,

I

I image power spectrum
∣∣F̂ ∣∣

I co-occurrence matrices, fractal dimensions...
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Filterbank descriptors

I Filterbank gi ,energy descriptors di = ‖f ∗gi‖2

I Gabor filters

Gc [i , j] = Be−
(i2+j2)

2σ2 cos(2πf (i cosθ + j sinθ))

Gs [i , j] = Ce−
(i2+j2)

2σ2 sin(2πf (i cosθ + j sinθ))
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2D Gabor filters

by Mohammad Haghighat
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Haar wavelets

from unix4lyfe.org 6 / 16



Two-scale relationship

I Two-scale relationship
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Nested subspaces

I Orthogonal basis functions

I Nested subspaces

I Complement space , , Wi = span
{

ϕi ,l
}

l∈Z
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Wavelet representation

I Orthogonal projection to Vi

I Residual (high frequency)

I Complete wavelet expansion
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Undecimated WT

I Standard (decimated) WT is sensitive to shift
I Low pass sI = hI ∗ x̃(k)
I High pass di = gi ∗ x̃(k)
I Recursive decomposition

10 / 16



Recursive decomposition

11 / 16



2D Wavelets
Separability: hI(x)hI(y), hI(x)gI(y), gI(x)hI(y), gI(x)gI(y)

by Alessio Damato, Wikipedia 12 / 16



Wavelet features

I Wavelet coefficients

I In 2D, 3I +1 channels
I Texture characterized by p(yi )

I Descriptors
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Brodatz textures
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Texture classification example

Svoboda, Kybic, Hlaváč book

15 / 16



Texture segmentation
I For segmentation - average variance over a window
I p(yi ) assumed normal, GMM parameters found by EM
I GraphCut regularization
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