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Résumé en
anglais

In this work, we propose an original approach of semi-vectorial hybrid morphological
segmentation for multicomponent images or multidimensional data by analyzing
compact multidimensional histograms based on different orders. Its principle
consists first of segment marginally each component of the multicomponent image
into different numbers of classes fixed at K. The segmentation of each component of
the image uses a scalar segmentation strategy by histogram analysis; we mainly
count the methods by searching for peaks or modes of the histogram and those
based on a multi-thresholding of the histogram. It is the latter that we have used in
this paper, it relies particularly on the multi-thresholding method of OTSU. Then, in
the case where i) each component of the image admits exactly K classes, K vector
thresholds are constructed by an optimal pairing of which each component of the
vector thresholds are those resulting from the marginal segmentations. In addition,
the multidimensional compact histogram of the multicomponent image is computed
and the attribute tuples or ‘colors’ of the histogram are ordered relative to the
threshold vectors to produce (K + 1) intervals in the partial order giving rise to a
segmentation of the multidimensional histogram into K classes. The remaining colors
of the histogram are assigned to the closest class relative to their center of gravity.
ii) In the contrary case, a vectorial spatial matching between the classes of the scalar
components of the image is produced to obtain an over-segmentation, then an
interclass fusion is performed to obtain a maximum of K classes. Indeed, the
relevance of our segmentation method has been highlighted in relation to other
methods, such as K-means, using unsupervised and supervised quantitative
segmentation evaluation criteria. So the robustness of our method relatively to noise
has been tested.
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