Similarity Image Retrieval System Using Step-by-Step Hierarchical Classification
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In this paper, we proposed a method to model user's subjective criterion for similarity by
using multivariate analysis and hierarchical classification of database. We defined a
tri-contrast feature on color which approximates lateral inhibition in human's early vision
process. Using this graphical feature, we developed a hierarchical classification algorithm
and a similarity image retrieval algorithm which are adjustable to subjective and intuitive
criteria in similarity evaluation. We have adopted these algorithms for large image database
including various kinds of contents such as textures, landscapes, paintings and city images.
By selecting the most similar group in hierarchically classified database to the given visual
image key step by step as the index space, we achieved both better precision and less

computation at the same time.
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Fig. 1 Content-based image retrieval system
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Fig. 2 Framework of similarity image retrieval based on
subjective criteria of each user
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Fig. 4 Local mask patterns for graphical features (GF)
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Fig. 5 Pyramidal image data structure
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Table. 1 Recognition ratios of each classification

Parameters | Methods | A B C D E F G H |
HC 87.9 928 898 956 994 894 99.1 90.1 91.0
Our GF Non-HC | 72.1 549 347 549 61.1 669 721 593 58.1
Color HC 51.8 47.3 440 438 427 457 429 549 493
Histogram Non—-HC | 44.8 406 35.1 50.1 249 394 380 46.2 445
Parameters | Methods | J K L M N 0 P Q R Average (%)
HC 951 899 87.2 938 921 882 940 875 91.2 91.8
Our GF Non-HC | 746 629 714 47.6 61.7 644 727 610 66.5 62.2
Color HC 750 768 69.1 718 793 67.0 786 634 720 59.7
Histogram Non-HC | 65.3 57.6 56.2 520 551 47.1 647 508 597 48.5
A-R A , B: s , D: , E: Gogh, F: Monet, G: Cezzanne, H: Degas,
I: Gauguin, J: KoL , M: ) ,0: P ,Q: ,R:
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Fig. 9  Precision ratio and recall ratio of detail retrieval
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