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Interactive Image Retrieval Based on Wavelet Transform and
Its Application to Japanese Historical Image Data

MICHIHIRO KOBAYAKAWA,! MAMORU HoOsHI,* TADASHI OHMORIt
and TAKEHIKO TERUTt

In this paper we propose a basic framework on which similarity-based retrieval system
based on image contents can be uniformly realized for a variety of contents such as a sketch, a
boundary, an example image and these combination. The framework consists of three parts:
1) Hierarchical decomposition of images using orthogonal discrete wavelet transform (DWT),
2) Feature extraction by 2nd-order local autocorrelation, 3) Similar image retrieval from the
database by nearest neighbor search. Based on the framework above, we have developed a
prototype system of an image database on a personal computer with a scanner. This system
includes 3315 images of classical pictures, patterns, and instruments, which are Japanese his-
torical heritages and/or legacy objects collected in the National Museum of Japanese History.
We use a WWW browser and the standard graphical tools as user interface. The system
allows similarity retrieval based on example images, user-constructed sketches and drawings,
and interactive combinations of these. Furthermore, the system supports interactive retrieval
by browsing which is needed when users are vague about their retrieval needs or unfamiliar
with the information available in the database. Experiments showed a good performance of
interactive similarity retrieval based on contents.
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Fig. 7 Similarity-based image retrieval system
architecture.
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Fig. 16 Sketches using query.
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Table 1 Rate of appearance: results of query by sketch.

AR
Ay FHEEES | 10 20 30 40 50
ql 0.80 0.70 0.70 0.69 0.68
q2 0.63 052 0.61 0.56 0.63
a3 0.10 0.22 0.26 0.23 0.22
q4 0.57 0.58 0.45 0.43 0.40
a5 040 045 033 033 0.26
q6 0.50 043 0.31 0.28 0.23
q7 0.30 045 040 0.35 0.34
q8 0.10 0.05 0.07 0.07 0.07
Ty 0.43 0.43 039 0.37 0.35

®2 FHERry FLEMEREL TEMLAL 2O/BAR
Table 2 Rate of score: result of query by sketch.

. AL
ATy FHEgES | 10 20 30 40 50
ql 0.80 0.70 0.70 0.69 0.68
q2 0.63 0.52 0.61 0.56 0.62
q3 0.10 0.22 0.27 022 022
q4 0.57 0.58 0.46 0.43 0.40
q5 0.40 0.45 0.33 0.33 0.26
q6 050 0.43 0.31 0.28 0.23
q7 0.30 0.45 0.40 0.35 0.34
q8 0.10 0.05 0.07 0.07 0.07
¥ 0.43 0.43 0.39 0.37 0.35
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LEFERL, k2T, REEHHE 16 (q1) ZHEFEL
e &, REEE (L] OBEBEASTWSLZLE
%, FHMEZICETS. DEOXICLT, MEELEE
i 5 ADEH 6 AOFHHEE, FHBuEELRD
3. ZOEREZERL R2IRT.

T2, {EROFMMAETHLe v MR (HHETRL
FLAFTY (e2F [HE]) LLTEHEESRT
WA TEHERED ) bRROERIRIN-EEOHT
BUL Twa SN -EREOEE) bR,
RPEL, FOEBERC I FIT VARSI, AD
FRICKESERESNZY, IEFFOEVICL S
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Table 3 The number of images of the same category.
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Fig. 17 Hit rate: query by sketch.
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Fig. 18 Query images used interactive retrieval.
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Table 4 Rate of appearance: result of the second query us-

ing one of the resulting images of the first query.

BEAENEAL
ERES | 10 20 20 40 50
rl 1.00 0.95 098 0.90 0.88
r2 1.00 1.00 0.90 0.83 0.72
r3 0.50 0.52 0.41 0.36 0.34
rd 0.50 0.45 0.33 0.30 0.26
r5 0.50 0.30 0.30 0.25 0.22
ré 0.53 0.33 026 0.22 0.17
7 0.40 0.40 0.40 0.38 0.32
r8 0.10 0.10 0.12 0.14 0.13
Rz 0.57 0.51 0.46 0.42 0.38

RE A7y FRETRRENEEO 1 Bx BHE®ZE L TRE
Lk EDBAR
Table 5 Rate of Score: result of the second query using
one of the resulting images of the first query.

B NEAL
Hi%ES | 10 20 30 40 50
rl 1.00 095 0.97 0.90 0.88
r2 1.00 1.00 0.90 0.83 0.78
r3 0.50 0.52 0.41 0.36 0.36
rd 0.50 0.45 0.33 0.30 0.26
r5 050 0.30 0.30 0.25 0.22
r6 053 0.33 026 022 017
r7 0.40 0.40 0.40 0.38 0.32
r8 0.10 0.10 0.12 0.14 0.13
F 0.57 0.51 0.46 0.42 0.39
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Fig. 19 Hit rate: query by sketch.
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Table 6 The order of appearance.

WgEES |r1 r2 r3 r4 5 16 17 18

MERE [ 1 28 3 4 1 1 1 1

®7 HEHEERLEFIEWOY 4 XD

Table 7 Size of image database, feature space, and index

space.
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