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Evaluation for Finding Similar Images Reduced
Individuality from Image Sequences of WCE

YosHINARI OucH, ! YasunirRo YamamoTof?
and Tomio Ecuico'!

This paper describes a method for finding similar images to one in a small
intestine captured by a Wireless Capsule Endoscopy (WCE), which are reduced
individualities by using Singular Value Decomposition (SVD). A reference im-
age of diagnosis is useful for unskilled medical doctors on interpretation of WCE
images. Firstly, a 3D wavelet transformation is applied for making image com-
pressed. Next, the most significant feature is reduced from images by using
the result of SVD. Finally, the experiment shows the result of image retrieval
among several persons and the result is confirmed by a subjective assesment.
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Fig.1 Small intestinal walls are different by persons
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Fig.2 Color informations separate from the image
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Fig.3 Rotation correction of the image
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Fig.4 Decomposition by two-dimensional wavelet transformation
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Fig.5 Multi-resolution analysis by three-dimensional wavelet transformation
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Fig.6 Simulated images of singular vectors
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Fig. 7 Simulated images of first singular vector
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Fig.8 Individual characteristics reduce from images
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& Table 1 The temporary threshold
50 and the manhattan dis-
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Fig.9 The distance between the temporary threshold and 0.34 2.23
the optimal threshold 0.35 3.23
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Fig.10 The query images
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Table 2 The subject ratios and scores up to top 100 images similarity (non-threshold)
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E 5 32 6 24 2 14 0 0
F 10 65 7 52 88 502 61 386
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H 0 0 0 0 0 0 0 0
I 0 0 2 12 0 0 1 4
J 0 0 0 0 0 0 10 43
K 0 0 11 50 0 0 5 22
L 40 207 25 143 4 12 9 48
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Table 3 The subject ratios and scores up to top 100 images similarity (threshold)
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K 0 0 13 64 0 0 12 54
L 21 128 18 80 19 80 6 30
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Table 4 Results by the subjectivity evaluation questionnaire
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Table 5 Comparison between subjectivity data and objectivity data

oooo A oooo F
ooooo ooooo ooooo ooooo
RGB oo RGB oo RGB 00O RGB oo
ooo oo oo oo oo oo oo oo oo
A 241 148 227 138 57 90 40 71
B 0 2 0 6 0 3 0 7
C 0 0 0 0 0 53 0 65
D 15 1 18 6 12 18 18 18
E 24 8 27 5 15 13 22 16
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J 17 4 10 28 26 22 36
K 0 79 0 64 0 87 0 54
L 138 105 128 80 120 45 80 30
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