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Abstract 

In this paper we present a new multi-dimensional seg
mentation algorithm for 2-D images. \:Ve propose an 
orientation-adaptive boundary estimation process, em
bedded in a rnultiresolution pyramidal structure, that 
allows the use of different clustering procedures with
out spatial connectivity constraints. The presence of 
noise in the feature space ca.uses a class-overlap which 
can be reduced in a multiresolution pyramid. After 
classification, the spatial connectivity is restored by a 
deterministic relaxation labeling ·and the final segmen
tation is obtained by the orientation-a.daptive bound
ary refinement process. 

1 Introduction 

In many cases, especially when dealing with tex
tures, the segmentation of images is performed us
ing a set of local features. Progress in texture anal
ysis has led to models which allow to describe in
creasingly complex structures, thereby leading to 
high dimensional feature spa.ces. Therefore, we 
need to develop segmentation algorithms capable 
of ha.ndling such complicated data structures. 

In this paper we address unsupervised image seg
mentation, where "unsupervised" means that no 
training of the cla.ssifier ta.kes pla.ce. In tha.t ca.se, 
both the prototypes (most representative feature
vector of a da.ss) and the segmentation have to 
be detennined. These two processes are high
ly inter-dependent because well defined prototypes 
are needed to find accurate boundaries, and a.ccu
rate boundaries are needed to compute the proto
types (principle of uncertainty [1]). Here, we pro
pose an orienta.tion-adaptive boundary estimation 
process, embedded in a multiresolution structure, 
that allows the use of different clustering procedu-
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Resume 

Dans cet article, on presente un nouvel algorithme de 
segmentation multi-dimensionelle pour images 2-D. On 
propose un processus d'estimation de frontiere base sur 
l'orientation locale de celles-ci. Ce processus, imbrique 
dans une structure pyramidal a plusieurs niveaux de 
resolution, pennet l'utilisation d'algorithmes de classi
fications sans contraiutes de counectivite spatia1e. La 
presence de brujt <laus l'espace des attributs provoque 
uu recouvremeut de classes et peut etre reduit par 
l'utilisatiou de pyramides. Apres classifica.tion, la 
couuectivite spatiale est restauree pai· une relaxation 
deterministe et la segmentation finale est obtenue par 
le processus de rafinage. 

res without spatial connectivity constraints. The 
dass separation at the coarsest resolution level is 
significantly increased so as to make possible the 
detection of the different dasses and of their a.sso
ciated prototypes. VVe also reduce the problem of 
an exact estimation of the dass iiumber by over
estima.ting it and reassigning small ancl sca.ttered 
dasses to their neighborhing dasses by means of 
a spatial restora.tion process. This process also re
moves .isolated labels produced by unconstra.ined 
dustering. The oriention-adaptive bounclary re
finement process further eliminates s1:>a.t.ia.lly mis
dassified pixels. More Details ca.n be founcl in [2). 

2 Segmentation algorithm 

The algorithm is embedded in a multiresolution fra.
mework using quadtrees [3, 4). Multiple resolutions 
are very useful in reducing the uncerta.inty because 
a.t lower resolutions the class-prototypes are better
defined while higher resolutions are neecled to ob
tain accurate borders. The algorithm is explained
in the next four sections.
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