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Abstract

In this paper, we propose a new multiresolutional and dynamic approach of the EM algorithm, EM is a very
popular and powerful clustering algorithm, EM, however, has problems that indexes multiresolution data and
requires a priori information on a proper number of clusters in many applications, To solve such problems,
the proposed EM algorithm can impose a multiresolution kd-tree structure in the E-step and allocates a clus-
ter based on sequential data. To validate clusters, we use a merge criteria for cluster merging, We demon-

strate the proposed EM algorithm outperforms for texture image segmentation,
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Algorithm 1. Proposed algorithm

For some clusters J =1-Jy

Initialize 4 randomly.
Initialize ) |
J=Jo
n=0
Create a kd-tree with empty node.
For all data x",
E-step:
If x" is a leaf node,

c

Find the nearest cluster Cnearest using Eq. (9).

else

Find the nearest cluster €nearest using Eq. (6).
If Eq. (10) is satisfied,
A-step: Allocate and initialize a new cluster using Eq.
).
else
M-step: Update the center and the inverse covariance

matrix results using Eq. (7) and (12), respectively.

n+1

If €">6nn, € =ye"
n=n+1
For all clusters Jj=1-J |

V-step: If the merge criteria, Eq. (13), is large,
the corresponding two clusters are merged us-
ing Eq. (14).
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Fig. 1. Texture segmentation results: (a) original composite textured images, (b) using the batch EM algorithm(] = 2), (¢) using the
batch EM algorithm(J] = 4), (d) using the batch EM algorithm(J = 5), (e) EAM [5] and (f) proposed EM algorithm
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