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Texture In

Baboon face Airborne SAR

Texture Isthe visualchaacteristicswithin an area of an
Imagewhich identi es that area as havinga particular
physicalinterpretation.

Aim To nd a model that is capableof capturing
the uniquecharacteristicsof a texture for
segmentationand classi cation.

Method Usea nonpaametric multiscaleMarkov random
eld texture model.
Advantages
Doesnot require parameterestimation.
Only requiresa smallamount of sampledata.
Can model high dimensionalstatistics.
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Markov Random Field Mo del

For a texture to be modelledas a MRF, the value of each
pixel in the texture must be dependenton a local set of
neighlouring pixels. This dependencas then modelledby
a Local Conditional Probability Density Function
(LCPDF) which de nes the probability of a pixel beinga
certain valuegiventhe valuesof its neighlouring pixels.
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Figure 1. Neighbourhoods. (a) The rst order or \nearest-
neighbour" neighbourhood; (b) second order neighbourhood; (c)
eighth order neighbourhood.

Problem 1 Determiningthe carect neighlourhood size.

Problem 2 Estimation of the LCPDF.
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Multiscale Texture Synthesis

To test whethera texture model has capturedall the
uniquechaacteristics: usethe model to synthesise
texturesso asto compae the visualsimilaity betweenthe
synthetic and the original textures.
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Figure4: Grid organisation for multiscale modelling of a MRF.

The multiscalesynthesisalgaithm starts from the top and
works its way down perfaming the following at each
resolution:

Estimation of the LCPDF from original texture at
sameresolution.

Appliesstochasticrelaxation(SR) (i.e., ICM or Gibbs
sampler).

While constrainingthe SR with respect to the above
Image.
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Pixel Temperature

The pixeltemperature helpsconstrainthe SR processwhile

Implementinglocal annealing.

Figure5: The sites\ " are from the above level.

Step 1 Initialise pixel temperaturetsg,

8

- < 1 ifsites= )  low condence
) O If sites = ) high con dence

Step 2 Modify the estimateof the LCPDFto be more
dependenton pixelswith low temperature (i.e., high
con dence).

Step 3 After a pixel hasbeenrelaxed) decreasepixel
temperature(i.e., increasecon dence).
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Synthetic Textures

;ﬂ )

LI

(b)

I
oy

(c) (c.1) (c.2)

Figure 6: Brodatz textures: (a) D20 - magni ed French canvas; (b)
D15 - straw; (c) D103 - loose burlap; (?.1) textures synthesisedwith
small neighbourhood; (?.2) textures synthesisedwith large neighbour-

& hood.
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Probabilit y Measurement
1.

Classi cation

Get an unbiased set of local probabilitiesfrom

sampletexturey: f LPDFsg

Get a set of local probabilitiesfrom a segment
window in imagex: f LPDF g

Make compaison betweenthe two setsvia the

Wilcoxon test.
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Figure 7. Move the window position for an edgepixel
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Figure 8: Move the window position for a bounday pixel
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Fig. 2(c)
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Practical Application

(b.1)

(c.1) (c.2) (c.3)

Probability scale ONEEEEESSSS 1

Figure9: Probability mapsof medicalimages:(a) lymphoid
follicle in the cervix; (b) smallmyoma; (c) focusof stromal
di erentiation in the myometrium.
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