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Design, Implementation and Performance Evaluation of
Wavelet-SOM Based Similar Image Retrieval System

KuN-seok OH,t KUNIHIKO KANEKO,t AKIFUMI MAKINOUCHI'
and SANG-HYUN BAETt

The paper describes a new method to extract and cluster image features for effective still
image database. The features concerning color and texture are extracted using the multires-
olution analysis. Contrast to traditional image databases where feature vectors extracted
from stored images are stored and are used to match the feature vector of the input image,
we use the Self-Organizing Maps neural network for clustering stored images and generate
topological feature maps with node vectors represented similarity between feature vectors. No
feature vectors is stored in the databases, since similar retrieval is performed between node
vectors and feature vectors. And the node vectors are characterized by preserving topological
relationship between the feature vectors. A prototype image database is developed and we
experiments on the method of retrieval by example and subspace for image data. The paper
reports on the architecture and experimental results.
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Table 1  Variation of correspondence degree with
increment of decomposiotion level.
i=4 i=5 i=6 i=7
=4 1
j= 0.975 1
j =6 | 0.685 0.73 1
73 =7 0.495 0.51 0.61 1
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Fig.3 The example of image decomposition using wavelet

transform. (a) Original image, (b) 1l-level decom-
position, (c) 4-level decomposition.
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Fig.4 The relationship between feature vector and node

vector. (a) Feature vector generated by wavelet
transform, (b) node vector generated by SOM.
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Fig.6 Similar image retrieval by color feature.
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Fig.8 Hybrid retrieval by color and texture feature.
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Fig.9 The relationship between original image and low-
pass resolution image using wavelet transform. (a)
Original image, (b) 4 level wavelet transform, (c)

enlarged lower-resolution 8 X 8 subimage.
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