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Abstract In this paper, we present an automatic filter for metadata indexing that is implemented on content-based
image retrieval (CBIR). CBIR retrieves image data based on automatic indexing, though it is not purported to gen-
erate metadata of meaning. The implemented filter applies the returned value returned by a CBIR system as
similarity degree to a requested image data to the metadata as weight. The metadata given with weighting forms
a newly defined metadata to the requested image file. We report several experimental results on the metadata
generation filter and its feasibility as a uniform metadata generation filter based on feature similarity.
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Fig.1 An overview of our formulation as pre-processing for image

retrieval.
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Fig.2 An overview of content-based image retrieval data-

processing.
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Table 1 Exemplary structural similarity values based-on CBIR

computation.
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Fig.3 An implementation of the proposed formulation.
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Fig.4 A image data processing: translation.
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Fig.5 A image data processing: affine transportation.
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Table 2 Gross mean execution time: BMP and JPEG image files

(ms).
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Table 3 Evaluation on precision of metadata generation.
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Table 4 Analysis of variance on execution time experiments of
BMP image files.
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Table 5 Analysis of variance on execution time experiments of
JPEG image files.
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Table 6 Analysis of variance on normalized weights of BMP im-

age files.
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Table 7 Analysis of variance on normalized weights of JPEG im-

age files.
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Table 8 Execution time on translated BMP image files (ms).

BMP O00O0O0O0O00O oo oo oo oo oo oo oo oo oo

oooo 4055 | 2123 | 1912 | 2674 | 2133 | 2053 | 1962 | 1963 | 2083
ooo 1953 | 2063 | 1983 | 2073 | 2012 | 2163 | 1963 | 1963 | 2013
0ooo 1973 | 1912 | 1973 | 2183 | 1943 | 2023 | 1993 | 1943 | 1963

oooooooo 1933 | 2053 | 1933 | 1923 | 1953 | 1973 | 1843 | 1983 | 2113
poooooooo 2013 | 2023 | 1913 | 2013 | 1953 | 1923 | 1973 | 1942 | 2003
oooooooo 2023 | 2153 | 1962 | 1952 | 2003 | 2173 | 2093 | 2073 | 2083

0 1973 | 2013 | 2003 | 2143 | 1943 | 1973 | 2023 | 1983 | 2013
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Table 9 Execution time on affine transported BMP image files (ms).

BMP 000000000 oo oo oo oo 0o 0o 0o 0o 0o

oooo 2073 | 1943 | 1943 | 1973 | 1883 | 2133 | 1932 | 1902 | 1973

ooao 1973 | 1942 | 2003 | 2003 | 1983 | 1953 | 2013 | 2143 | 1943

ooo 2003 | 1972 | 3055 | 1973 | 1943 | 2033 | 1933 | 1923 | 1922
oooooooo 1943 | 2083 | 1953 | 1952 | 1983 | 1963 | 2073 | 1933 | 1983
0ooooooo00 1982 | 1883 | 1983 | 1883 | 1923 | 2143 | 1973 | 1983 | 1953
oooooooo 1953 | 2063 | 1983 | 2053 | 1983 | 1983 | 2023 | 2003 | 1953

O 1973 | 2013 | 1943 | 2002 | 1953 | 2043 | 1973 | 2093 | 1973
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Table 10 Execution time on extended BMP image files (ms).

BMP 00 30000
oooo 2564
ooo 2013
ooao 2043
0oooooooo 2113
oooooooo 2113
oooooooo 2874
O 2734
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Table 11 Execution time on translated JPEG image files (ms).

JPEG 0000000 oo oo oa oo oa 0o 0o 0o 0o
oooo 4055 | 2123 | 1912 | 2674 | 2133 | 2053 | 1962 | 1963 | 2083
ooo 1953 | 2063 | 1983 | 2073 | 2012 | 2163 | 1963 | 1963 | 2013
0ooo 1973 | 1912 | 1973 | 2183 | 1943 | 2023 | 1993 | 1943 | 1963
oooooooo 1933 | 2053 | 1933 | 1923 | 1953 | 1973 | 1843 | 1983 | 2113
poooooooo 2013 | 2023 | 1913 | 2013 | 1953 | 1923 | 1973 | 1942 | 2003
oooooooo 2023 | 2153 | 1962 | 1952 | 2003 | 2173 | 2093 | 2073 | 2083
0 1973 | 2013 | 2003 | 2143 | 1943 | 1973 | 2023 | 1983 | 2013
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Table 12 Execution time on affine transported JPEG image files (ms).

JPEG 000000000 oo oo og oo og oag oo oo oo
oooo 2073 | 1943 | 1943 | 1973 | 1883 | 2133 | 1932 | 1902 | 1973
ooao 1973 | 1942 | 2003 | 2003 | 1983 | 1953 | 2013 | 2143 | 1943
ooao 2003 | 1972 | 3055 | 1973 | 1943 | 2033 | 1933 | 1923 | 1922
oooooooo 1943 | 2083 | 1953 | 1952 | 1983 | 1963 | 2073 | 1933 | 1983
oooooooo 1982 | 1883 | 1983 | 1883 | 1923 | 2143 | 1973 | 1983 | 1953
oooooooo 1953 | 2063 | 1983 | 2053 | 1983 | 1983 | 2023 | 2003 | 1953
O 1973 | 2013 | 1943 | 2002 | 1953 | 2043 | 1973 | 2093 | 1973
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Table 13 Execution time on extended JPEG image files (ms).

JPEG Ooo 30000
oooo 2564
ooo 2013
ooao 2043
0oooooooo 2113
oooooooo 2113
goooooooo 2874
O 2734
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Table 14 Normalized weights on metadata generation results of translated BMP image

files.
BMP 0000000 |00 |00 |00 |00 |00 |00 |00 |00 |00
oooo 1 1 1 1 1 1 1 1 1
ooo 1 1 1 1 1 1 1 1 1
ooo 1 1 1 1 1 1 1 1 1
0oOoooooo 1 1 1 1 1 1 1 1 1
0oooooooo 05| 05|05 ]05]|05|05|05)| 05|05
nfufufalulufalsl 05| 05|05 ]05]|05|05|05)| 05|05
0 1 1 1 1 1 1 1 1 1
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Table 15 Normalized weights on metadata generation results of affine transported BMP

image files.

BMP OOO0O0OOOO0OO oo oo
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Table 16 Normalized weights on metadata generation results of extended BMP image
files.

BMP
gooo
ooao
ooa
oooooooo
gooooooa
gooooooao
O

0Oo 30000
0

[=Nolelolo o)
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Table 17 Normalized weights on metadata generation results of translated JPEG image
files.
JPEG 0DOODO0OD | 00 |00 | o0 |00 (oo |00 | o0 [0o0 ] oo
0ooo 1 1 1 1 1 1 1 1 1
ooo 1 1 1 1 1 1 1 1 1
ooo 1 1 1 1 1 1 1 1 1
oooooooo 0.938 | 1 |0938| 1 1 1 0938 | 1 |0.938
oooooooo 05 | 05| 05 |05]05|05| 05 |05]| 05
0o0oopoono 05 | 05| 05 |05]05|05| 05 |05 05
a] 1 1 1 1 1 1 1 1 1
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Table 18 Normalized weights on metadata generation results of affine transported JPEG

image files.
JPEG 000000000 | OO 0o 00 S 00 EE oo oo oo
oooo 0 0 0 0 0 0 0 0 0
ooo 0.965 | 0.93 | 0.965 | 0.965 | 0.921 | 0.965 | 0.965 | 0.93 | 0.965
ooo 0.673 | 0.622 | 0.673 | 0.673 | 0.646 | 0.673 | 0.673 | 0.622 | 0.673
0ooooooo 0 0 0 0 0 0 0 0 0
0Dooooooog 0.48 | 0.472 | 0.48 | 0.48 | 0.451 | 0.48 | 0.48 | 0.472 | 0.48
oooooooo 0 0 0 0 0 0 0 0 0
3] 0 0 0 0 0 0 0 0 0
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Table 19 Normalized weights on metadata generation results of extended JPEG image

files.
JPEG 00 30000
oooo 0
ooo 0.143
ooo 0
oooooooo 0
oooooooo 0
0ooooooo 0
0 0




