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1. Introduction

Segmentation of an image 15 assigning a ol
Labed to cach pixel of the image based on the
pmpcl'liv.\. of  the Pi:lucl vsell  amd s
neighborhood. The aim of lexmre segmentation
is 10 scparnle an image into regions with
homogeneous  texture  properti [1]. Many
amthors  have  applied Bayesan  statistical
approach o texture segmemation of images |2,
3]. In our work, we mainly base on the results of
Choi and Baraniuk [4],

In Bayesian framework a sampled image © is
regarding a5 a realization of a ramdom field X
with distingl and consistent stochastic behavior
i different regions X, . r=012,... In an image
regwon X ihe pinels se assumed disinbuted
with joint probability density function  (pdiy
Flx be). ¢ assumed to be o Label of texture, In
these tevmis, the mage segmemtation problem can
be rephrased as: piven an image . estimate for
cach paxel a class label c e {12, N ], Chos and
Baraniuk in [4] proposed an algorithm for texture
segmentation of images based on hidden Markow
tree muxdel that reguare the fixed number & of
texiare classes. In Section 2 we boefly explan
the Chol amd Baraniuk®s algorithm suructure. In

Section 3 we propose o method of astomatic
dietermining the texiure classes’ number and an
algorithm of raw segmentation for finding the
patiemns for training the hidden Markov tree
madel. So our algorithm works automatically on
an image with a peiori unkpown namber of
textures, and does nol demand preseniation of
exemglary images for model raining. In Section
4 we present the performance of the algosithm
wilh various texiure images segmeniations,

1. Hidden Markoy tree model and multiscale
n algaritlim
In the aricle of Choi and Baraniuk [4] hidden
Markow tree model include a wee of dyadic
sipuares. with four “child” squares nested inshie
their “parent” square # the next coarser scale,
theee trees of 2D wavelet traniform subbands
cocilicients, and the hidden Markoy iree (HMT)
of state wvariables coptrolling  the  Goussian
maxlure parameters of wavelel coclficients pdls.
The HMT has a convenben! nesting stnaciine
that matches that of the dyadic squares. First of
all given the wavelet transfoem of an imas:
consisting of a momage of extures with known
parameters of HMT, applying the muliiscale
likelihood calculation 1o each HMT vields the
likelihoods for cach dyadic subimage. The most
likely label

it arg max TFALA]

for cach dvadic subimage d provides o raw
segmentation of the image given the HMT model
M. I yields a set of different segmentations,
one for ¢ach different scale of dyadic square.
Therelfore the next step of the algorithm s the
imrericale dectsbon fiston based on labeling tree
mendeling  the dependencies  between  dyndic
sipuares across scale in a Markov- | lashion. This
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