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DR-region image and Fractal correlogram: An image feature
representation method based on fractal codes and its application to

image retrieval
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Abstract In this paper, we propose a novel image feature representation method using fractal codes and its ap-
plication to image retrieval. A fractal code consists of contractive affine mappings, and each mapping represents a
similarity relation between two regions in an image. In the encoding process, the size of regions in fractal codes has
tendency to reflect the local features of the original image. We propose a method to represent the size of regions
obtained from the fractal codes as a feature image called “DR-region image”. We also propose an efficient retrieval
method using correlograms. This retrieval method is an application of the DR-region image and can be used in
the compressed domain. The effectiveness of the proposed methods are illustrated by various experiments using an
open image database.
Key words Fractal codes, DR-region image, Correlograms, Content-based retrieval, Compressed domain
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Fig.1 A mapping w; represents the similarity relation between

the region R; and its similar region D;
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Fig.2 The definition of a pixel value in the DR-region image.
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Fig.3 Direction sensitive correlograms.
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Table 1 Images in respective categories and their DR-region im-

ages.

Category name Original image DR-region image

Africans

Beaches

Buildings

Buses

Dinosaurs

Elephants

Flowers

Horses

Mountains

Food
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Fig.4 Retrieval results with the user interface of the proposed retrieval system.
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Table 4 Comparison of the normal and directional correlograms.

Query image

Retrieved images

Directional 1

Normal 1

39 38
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Table 2 Average precisions of the normal and directional correl-

ograms (%).
N =10 N =30
Normal | Directional | Normal | Directional

Africans 45.1 46.7 34.8 36.2
Beaches 324 33.5 23.7 25.1
Buildings 48.8 49.9 39.1 40.0
Buses 66.1 73.9 55.6 63.6
Dinosaurs 94.9 95.4 90.8 91.7
Elephants 36.4 37.8 25.6 26.4
Flowers 85.7 84.5 78.9 76.5
Horses 64.5 66.3 50.0 50.9
Mountains | 36.2 36.5 28.4 28.9
Food 41.2 43.8 32.5 34.1
Total 55.1 56.8 45.9 47.3
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Table 3 Average ranks of the normal and directional correlo-

grams.

Normal | Directional
Africans 340 338
Beaches 379 373
Buildings 325 325
Buses 181 166
Dinosaurs 106 97
Elephants 362 361
Flowers 139 146
Horses 357 352
Mountains 313 311
Food 294 292
Total 279 276
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00ooooo (N =100)
Table 5 Average precisions and ranks of the proposed method

and wavelet correlograms.

Fractal correlogram | Wavelet correlogram [9]
precision (%) | rank | precision (%) | rank
Africans 25.1 338 29.5 288
Beaches 18.4 373 28.9 341
Buildings 28.6 325 29.3 316
Buses 48.5 166 62.7 113
Dinosaurs 71.9 97 26.2 421
Elephants 19.5 361 30.9 241
Flowers 60.0 146 58.6 150
Horses 31.0 352 36.7 267
Mountains 23.4 311 23.0 335
Food 25.7 292 34.7 242
Total 35.2 276 36.1 271
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ooo (%)
Table 6 The ratio of categories in the retrieved images for queries

of all images in the Beaches category (%).

Beaches
N=10| N=30| N =100

Africans 3.3 3.1 4.6
Beaches 33.5 25.2 18.4
Buildings 8.2 9.0 10.5
Buses 7.2 10.6 16.2
Dinosaurs 0.5 0.7 1.1
Elephants 10.2 11.8 11.0
Flowers 3.0 4.0 5.0
Horses 1.5 1.8 2.1
Mountains 26.6 25.8 22.0
Food 6.0 8.0 9.2
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