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Applying of a Distortion-oriented Approach in Information
Visualization to Metric Space Indices for Image Retrieval

YASUTO NAKANISHIt and HIDEKI KOIKE®

This paper proposes an image retrieval system applying distortion-oriented method in in-
formation visualization to metric space indices. We utilize Fractal Views, one of distortion-
oriented methods, and apply it to dvp-tree, one of metric space indices. In information
visualization, we use Fractal Views to display focusing object in detail while showing outlines
with propagating fractal values among the scene graph. In our image retrieval system, we
use it to select images relevant to the query image with propagating fractal values among the
dvp-tree. The query image plays the role of the focus of Fractal Views. The proposed method
brings a divergent similarity search that seems not to be realized only in the similar search
that used distance between images. It will be effective for selecting clothes that is a kind of
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image retrieval which purpose is not so clear.
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Fig.2 Fractal character of logical tree.
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Fig.3 Examples of caluculation of fractal value of each
node.
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Fig.4 An example of calculation of fractal value of each

node in a dvp-tree.
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Fig.5 An example search hisrtory only with the

similarity search (search history (a)).
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Fig.6 An example search history with the similarity

search and the fractal search (search history (b)).
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Table 1 Similarities and fractal values in search history

(b).

1 1.000 | 0.831 | 0.807 [ 0.795| 0.788 | 0.780 | 0.779 | 0.778 | 0.767

2 1.000 | 0.826 | 0.778 | 0.740 | 0.727 | 0.725| 0.722 | 0.718 | 0.717

3 1.000 | 0.637 | 0.629 | 0.593 | 0.577 | 0.545 | 0.535 | 0.504 | 0.491
3 3 20 3 20 20 20

4 1.000 | 0.629 | 0.626 | 0.600

5 1.000 | 0.629 | 0.626 | 0.600 | 0.569 | 0.550 | 0.543 | 0.529 | 0.523
1 3 20 20

6 1.000 | 0.708 | 0.673 | 0.601
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Fig.7 Comparing similarity search results and a fractal

search result.
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Fig.8 Similarities of search results in each method.
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Table 2 Mean values and deviation values of similarities
of search results in each method.

0.7910 0.0601
0.5224 0.1161
2 0.3596 0.0874
0.0 0.0
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0.3022 0.0983
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Fig.9 Mean values of similarities in the fractal searches.
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Fig.10 Numbers of searched objects in the fractal

searches with different node numbers.
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Table 3 Mean values and deviation values of numbers of
searched objects in the fractal searches.
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26.73 16.83
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32.30 15.62
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37.10 17.59
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