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A Fast Fractal Code Retrieval Method
Exploiting the Similarity of Vector Sets

TAKANORI YOKOYAMA,! TOSHINORI WATANABE' and HisASHI KOGAf®

We have proposed a fractal code retrieval method which decomposes a compressed code
to a set of vectors, and exploits the similarity measured by the degree of one-to-one corre-
spondence between two vector sets. This retrieval method is robust for various fluctuation of
images. Although the retrieval performance of this method is better than conventional ones
based on wavelet transform etc., it requires much retrieval time. In this paper, we propose
an acceleration method for the fractal code retrieval to solve this problem. We introduce
two following strategies in particular: 1) Retrieval system newly uses an index structure to
store a set of vectors in order to perform the similarity computation efficiently. 2) We exploit
the upper bound of the similarity easily derived from the cardinal numbers of vector sets to
reduce the number of images for which the similarities have to be actually computed. These
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strategies contribute to the drastic improvement of the retrieval speed.
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Fig.1 Correspondences induced by fp(A).
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Fig.2 Relation between two vector sets based on fp and

fa.
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Fig.3 Subset mappings.
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Fig.4 Leaf nodes with data in a K-D-B-tree.
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Fig.5 Retrieval performances under the strict similarity,
upper bound, and one-sided upper bound.
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Fig.6 Retrieval performances under the subset-mapping-
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based upper bounds.
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Table 1 Parameters in stepwise retrieval.
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Fig. 7 Retrieval performance of the proposed stepwise
retrieval method.

gooooboooooooooooooooDbono
goboooooooooooooooooooood
gobooooooooOooooboooooooooa
goooooocooobobOOoOoOoboooooooooo
gobooobooOoooooooobooocOoooooboooo
gbobooooooooooocooooooboooobo
gooooooooooooooooooooooo
goooooooo

goooooooooooooooooboooooo
gooooooooobooobooboooooobonoo
gob0ooooooooooooobooooooboooboo
goboooooooooooooooooooood
gboooooooood

U0 Ooooooooooobooocoooooo
gobooobooooooooobooocOoooooboooo
gbooooobooooboobooooooooooa

g o0 0 0O

1) Mandal, M.K., Idris, F. and Panchanathan,
S.: A critical evaluation of image and video in-



Vol. 45 No. SIG 14(TOD 24)

dexing techniques in the compressed domain,
Image and Vision Computing, Vol.17, No.7,
pp-513-529 (1999).

2) DOU00OO0O0O0 0OOoUoOoOoooOooooo
0oooooooooooooooooooooo
00000000O000000O00Volds, No.SIG
4(TOD21), pp.11-22 (2004).

3) Fisher, Y. (Ed.): Fractal Image Compression:
Theory and Application, Springer-Verlag New
York, Inc. (1995).

4) Robinson, J.T.: The K-D-B-Tree: A search
structure for large multidimensional dynamic
indexes, ACM SIGMOD Int. Conf. on the Man-
agement of Data, pp.10-18 (1981).

5) Bentley, J.L.: Multidimensional Binary Search
Trees Used for Associative Searching, Comm.
ACM, Vol.18, No.9, pp.509-517 (1975).

6) Bayer, R. and McCreight, E.M.: Organization
and Maintenance of Large Ordered Indexes,
Acta Informatica, Vol.1, pp.173-189 (1972).

(00160 6 0 20000)
(00160100 7 000)

gooooobo oo oogo

o0 oboodooood

2000000000000000
gbooooocooooz2o02000
gooooooocoooooooo
goboobooooooooooooo
goboooooooooooooo
goooooooooboooooo

ooooooooooobooooooooooOoboooooooo 29

o0 O0o0o0oooo

1971 0000000000 oo
gooooooooooooooon
gooooooooooooooon
& oooLSiIocoooooooooo
‘? . oooooooooooIicorono
gboooboooooboooooboonoog200Od
goboooooooooboooooooooooooo
gooooooooooooobooobOoOOn0IEEE
goooobooo0ooooooooooooDbonoo
goooooo

00 OO
1995 000000000000
o, T
== foul 0000000000000000
Pt 00000002002000000

goooooooooooooan
gbooo203000000000
goboocooooocooboooboooobooOoooo
goooooooooocooo




