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The effect of the probability information
for image segmentation using a fuzzy logic
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ABSTRACT

In case of segmenting an image by a fuzzy logic, an image segmentation algorithm is
presented which is derived under the index of fuzziness and its probabilistic information
using the total uncertainty of information contained in fuzzy sets. By describing the
image with fuzzy sets, the total uncertainty of a fuzzy set comsists of the uncertain
information arising from its fuzziness and the uncertain information arising from the
_randomness in its ordinary set. The total entropy function is computed by locally
applying the index of fuzziness and its probabilistic information within the width of the
fuzzy region to optimally segment all the boundary regions in the image. While the
conventional algorithms segment the image with 3~8 or so clusters by the fuzzy
entropy, this algorithm carries out the optimal partition for image segmentation with 55
or so clusters using the global and local entropy maxima computed by the optimized
entropy function.

And it is very effective for the image whose histogram has no clear peaks and
valleys, or the probabilistic model of the image. A number of experiments with different
kinds of images showed that the proposed algorithm turns out better by segmenting the
image with more clusters 5, 8 and 13 times than the conventional algorithm for Device,
Lenna and Girl images respectively.
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