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Abstract

Fuzzy Clustering of Local Features

for Region-Based Image Retrieval

Natsumi Suzuki

Region-Based Image Retrieval(RBIR) is a variation of the Content-Based Image
Retrieval (CBIR) and it uses similarity of partial regions in each image. In RBIR,
visual-keys are used instead of keywords and are created by data clustering based on
similarity of the image features of partial regions of images (bag-of-features). RBIR
with local features also have been studied. RBIR with local features performs data
clustering both for extraction of bag-of-features and selection of visual-keys. Conven-
tional methods use K-means or Ward clustering called hard clustering. However, hard
clustering determines the boundaries of clusters clearly. In this study, we apply fuzzy
C-means(FCM), which is one of soft clustering. Using FCM, datasets can be classi-
fied to all clusters with membership values. Proposed RBIR system is evaluated by 10
subjects using 200 images. Precision, recall, and F-measure of two proposed methods,
which are extracting bag-of-features using FCM and selecting visual-keys using FCM,
are compared with those of the conventional method using K-means. The result shows
that the accuracy is the highest in the case of method of selecting visual-keys using
FCM. The precision is 16%, the recall is 28%, and F-measure is 0.16, for the method
of selecting visual-keys using FCM, while the precision is 15%, the recall is 25%, and

F-measure is 0.11 for conventional method.

key words Clustering, Fuzzy C-means, Region-Based Image Retrieval
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2.1.1 Content-Based Image Retrieval(CBIR)

Content-Based Image Retrieval(CBIR) D0 0000000000000 OOOOOO
gobobbooooboboooooobobbooobbobuoooobboooubobobuooon
0000000000000 000O0oOoCBIROODOOOODOODODODOooooooGo
gogoooouoobooouoooooboonooouoobooooooooon
O00000000CBIRODODODDODODODDODODODOODODDODOODDODODODDOOODOOODDOOOOO

uoo

2.1.2 Region-Based Image Retrieval(RBIR)
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2.2.2 Binary Robust Independent Elementary Features(BRIEF)
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