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PIFS Codes Based Image Retrieval Scheme
in the Compressed Domain

TAKANORI YOKOYAMA," KEN SUGAWARA'
and TOSHINORI WATANABEf

We propose a new compressed-domain image retrieval scheme based on the similarity of
PIFS codes. In PIFS encoding, the compressed code contains a set of contractive mapping
information between similar regions in an image. This mapping information can be repre-
sented as vectors carrying the structural feature of the image. We introduce a new simialrity
measure between two vector sets, and exploit them in image categorization and retrieval. In
this paper, we explain this scheme and demonstrate the effectiveness of the proposed method

by experiments.
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Fig.1 An example of similar regions in the image.
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Fig.3 Invariance of the relation of similar regions under
some distortions.
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Fig.5 Range size regions by Quadtree partitioning.

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
oooooo

000D00000000000000000000
00O000000000000000000000
000000000000000000000000
ooo

3.3 0000000000000000

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000

200000 1,01z 000000 I[4,00000
000000000 af = (@prYprTpryp-) 00
00000 »r00000000000:000000
00000000000/ 00000000000
0o00g b =(xgryprTprypr) 1000

[, 000000000 »000000000
0 A = {al,...,a},,}0000 Ip OO0 B, =
{83,...,b,,} 00000000000000000
0000000 m(r) = |A] 000 n(r) = B, O
000000000000 |-|00000000000
0000000000000000

00000 rmmdrmes: 00000000000
0000000/, 0000000000 A =
(A, ,...,A,,.}0000000 [p 00000
B={B,..,....B,,..}000000

00000000 ADBOOOOOOOOOOD
000000000000000000000000



Vol. 45 No. SIG 4(TOD 21)

Range region ~ *
Mapping vector -
Domain region ~ *

0 100 200 300 400 500
x X

06 OD000O0O0O00O000O0O0O0OOCOOO0O0O0O0O0O000r=4000r=80007r =16
Fig.6 Subsets of Lenna’s mapping vectors: (left) range size is 4, (center) range
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Fig.8 Similar image groups: (a) landscape, (b) man, (c)
doll.
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Table 1 The number of the mapping vectors in the
fractal code database: Fixed range size.
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Table 3 Statistics of the mapping vectors in the fractal
database: Range size is variable (r = 4, 8,16).
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Table 4 Compression characteristics of the fractal code
databases.
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Fig.9 Recall ratio vs. number of retrieved images: Range

size is fixed.
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Table 6 Retrieval results by the combined similarity S (aq4 = 0.5, ag = 0.5).
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Fig.11 Recall ratio vs. number of retrieved images:

Range size is variable.
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Table 7 Image variations.
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