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Abstract
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decision. We propose an algorithm for stopping the hierarchical segmentation procedure.
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demonstrate the features and properties of proposed technique are considered.

1. Introduction

It is well known that image segmentation is an essential component of image analysis system. It is
one of the most difficult tasks in image processing, which determines the quality of the final result of
analysis. Image segmentation means the partitioning of an image into meaningful regions based on the
predetermined criterin of homogeneity and heterogeneity, respectively. The qualitative and quantitative
assessment of segmentation results is very important for further image processing as well as for choosing
the appropriate approach for a given segmentation task. The accuracy significantly affects the recognition
and classification results as well as the derived conclusions. In an ideal case the segments would directly
correspond to the real-world objects presented in the image. In practice it is virtually impossible to
achieve such a complete segmentation and complete understanding of image contents. As pointed out by
a récent paper [1], even the evaluation of human segmentation is a challenging problem. Therefore,
creation of enough universal and flexible techniques for arbitrary image segmentation and appropriate
measure for segmentation quality is still actual problem.

There are many approaches for segmentation quality determination. We can refer for instance to a
survey of evaluation methods for image segmentation [2]. An approach was proposed in [3], which was
based on the minimum description length principle, which formulates segmentation as a model selection
problem. Given an image, each segmentation is regarded as a model for explaining the image data. The
preferred model is one that minimizes the total description length, fdefined as the sum of the coding length
of the model and the coding length of the image using the -model. A method and software are
implemented in NASA [4], which produces as a result of different hierarchy and resolution levels a set of
segmentations. A region-merging procedure is proposed to decrease the segments number. Additionally it
allows the most extensive parameter settings of all programs. Due to the multitude of parameter settings
there is still a need for optimization regarding the usability.

Earlier a new algorithm of hierarchical segmentation, based on the usage of a homogeneity
measure for all resulted segments at every step was proposed by authors [5-6]. A software tool on this
basis is created, In [7] the effectiveness of this technique was shown. Moreover, the aforementioned tool
was successfully applied to a damaged image restoration especially in the area of cultural heritage.
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Let L be a fixed number of thresholds, and the segments 81, S30nSy, are obtained by considered
algorithm, where K, is the number of segments. Let 0} . k=12....K", be the number of pixels, which
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We can interpret R as & measure of homogeneity for K-th segment, and R as a measure for
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It can be shown thatat L =1,2,...,254 we have
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Let us introduce the ratio

R* Q'
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Let’s note that formulas (2)-(4) remind of the expression of determination coefficient used in the
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3. The results of numerical experiments
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segmentation results to the origin images.

4. Conclusions
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Figure 1. Stopping rule and segmentation results. Left column — original image, middle column —
dependence of (4) on L mdﬂlm:ﬁqn'?g,‘smppiugu!h.ﬁgﬂeolumn-mmmdﬁmsenehmn L
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