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Proposal of Image Segmentation Technique using Persistent Homology
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Abstract This paper proposes a robust technique of image segmentation, which can be obtained if the topological
persistence of each connected component is used as the feature vector for the graph-based image segmentation. The
topological persistence of the components, which are obtained from the super-level set of the image, is computed
from the morse function which is associated with the gray-level or color value of each pixel of the image. The
procedure for the components to be born and be merged with the other components is presented in terms of
zero-dimensional homology group. Extensive experiments are conducted with a variety of images to show the more
correct image segmentation can be obtained by merging the components of small persistence into the adjacent
components of large persistence.
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Fig. 2. Persistence diagram calculated from the
filtration given in Fig. 1.
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Fig. 3. Results of segmentation corresponding to the
values of the threshold 7.
(a) Input image, (b) 7=20, (C) 7=30, (d) 7=>50
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