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A Study on an Adaptive Metadata Generation Method for
Image Databases using Content Based Image Retrieval

HIDEYASU SASAKIt and YASUSHI KIyOokirtt

In this paper, we present an adaptive filter for metadata indexing that is implemented on
content-based image retrieval (CBIR). We have implemented an automatic filter for metadata
indexing that is optimized to its domain of retrieval target. A CBIR system returns the simi-
larity degree to a requested image data against fundamental image files given with well-defined
sample indexes. The implemented filter applies the returned values to those sample indexes
as weights. The sample indexes given with weights forms a newly defined metadata to the
requested image file. In the case of ranking conflict, our method generates metadata that are
adaptive to selected domains to identify query images within at most two geometric types of
visual objects. We report several experimental results on the adaptive metadata generation
filter and its feasibility to be applied to the more advanced search engines.
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Fig.1 Architecture of the adaptive metadata generation.

00000000000 Sample IndexesOD OO D0 OO
0000000000000 dSample Images with
Sample IndexesD0 0000000000000 (Im-
age Database) 00 O000O0OCBIROOODOOOOOO
000000000 O0O0000DDd Query ImagesO
000000000 00D0oooooooooooon
0000O0o0000o0o0ooooooooooooo
0000000000000 00000000000o0
0000000000oooooDOoooooooO
ggboobooobooboobuoobooboo
O0D000New Metadatal O OO OO0
gd0ooooooooooopopoooooooo 2
O0o0oooooUooooooOoooooooooo
ooooOo0ooOoooooOooUoOooooooooo
0000ooooooooooooooooooooo
00o0D0oO0o0o0oOoooooooooo20. 000
00000o0ooooooooooooooooon
00o0o0oooO0oO0o0oo0oooooOoooooooon

COLLECTION OF

MAIN PROCESSES
IMAGES & LABELS ™

DISTANCE COMPUTATION :>
FOR INDEXING

BY CBIR SYSTEMS

FAULT INDEXING

DISTANCE VALUE:

., 0.000001= 0.00
JARN I NEW METADATA
. : SAMPLE LABELS ) 1*{ EQUILATERAL;
QEU ESI ;I\ATAQSELL | {EQUILATERAL; TRIANGLE; ] TRIANGLE; |
?RlANGLE | ISOSCELES; ANGLE 60 DEGREE | ISOSCELES; ANGLE 60 |
DEGREE } |

DISTANCE VALUE: EXPANSIVE INDEXING
. 003 ‘\ .
o> £,

QUERY IMAGE 2: ;
OBTUSE ISOSCELES SAMPLE LABELS
TRIANGLE {TRIANGLE;
| ISOSCELES; ANGLE 90 DEGREE }§| j~--r-o ¥y
’ NEW METADATA H
SAMPLE IMAGES DISTANCE VALUE: 1*{TRIANGLE;
WITH ISOSCELES;
SAMPLE TEXTUAL LABELS NOT_(ACUTH ;

7 NOT_(ANGLE 30 DEGREF;
SAMPLE LABELS . i

. H
. ‘ { OBTUSE; TRIANGLE;
ﬁ { ISOSCELES; ANGLE 150 DEGREE |

DISTANCE VALUE:
0.
SAMPLE LABELS
{ ACUTE TRIANGLE; b

| ISOSCELESANGLE 30 DEGRE |

NOT _(ANGLE 60 DEGREE.
} i

SAMPLE LABELS

{EQUILATERAL;
TRIANGLE;

ISOSCELES; ANGLE 60

DEGREE }

02 00000000000

Fig.2 Conflicting metadata generation.
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Fig.4 An implementation of the proposed formulation.
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Table 2 Evaluation on precision of metadata generation.

Image Format (Default/Exp Metadata Generation to Translated Im- Metadata Generation to Affine-transported
ages Images
ansive Indexing; Threshold) # Query Images Ratio # Query Images Ratio
BMP (Default; Threshold 0.95/0.40) 90 0.80 90 0.80
BMP (Expansive; Threshold 0.95/0.40) 90 1.00 90 1.00
JPG (Default; Threshold 0.95) 90 0.60 90 0.20
JPG (Default; Threshold 0.40) 90 0.60 90 0.40
JPG (Expansive; Threshold 0.40) 90 0.80 90 0.40
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Fig.6 Improved performance by thresholding.
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Fig.7 Improved performance by expansive indexing.
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Table 3 Gross mean execution time: BMP and JPEG

image files b/f and a/f expansive indexing (s).

Format (Default /Ex-| Elapsed Time of In-
pansive Indexing)

Elapsed Time of In-
dexing to Translated dexing to Affine-
Images (Second) transported Images

(Second)

BMP (Default) 11.748

JPG (Default) 15.040

l l

BMP (Expansive) | 6.441 | 5.524
l l

JPG (Expansive) [ [ 15.040
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Table 4 Unimproved performance on affine-transported

images in JPEG format

Type of Figure (Quer,
Image)

ﬂ

A/F Default Index-
ing

A/F Expansive In-
dexing

Right Angle Trian-
gle

8/9 Non-Zero Val-
ues a/f Threshold-
ing; Bad Labels (El-
lipse)

Not Generate Right
Labels

Trapezoid

3/9 Non-Zero Val-
ues a/f Threshold-
ing; Bad Labels (Cir-
cle)

Not Generate Right
Labels

Equilateral Triangle

Non-Zero Values a/f
Thresholding; Bad
Labels (Rectangle)

Not Generate Right
Labels

Acute Isosceles Tri-
angle

Non-Zero Values a/f
Thresholding; Bad
Labels (Circle)

Not Generate Right
Labels

Rhombus

Non-Zero Values a/f

Not Generate Right

Thresholding; Bad
Labels (Ellipse)

Labels
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