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Background Subtraction Based on Cooccurrence of Image Variations
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MAKITO SEKI,t TOSHIKAZU WADA,Tt HIDETO FUJIWARAT
and KAZUHIKO SUMIH®

This paper presents a novel background subtraction method for detecting foreground ob-
jects in dynamic scenes involving swaying trees and fluttering flags. Most methods proposed
so far adjust the permissible range of the background image variations according to the train-
ing samples of background images. Thus, the detection sensitivity degenerates at those pixels
having wide permissible ranges. If we can narrow the ranges by analyzing input images, the
detection sensitivity can be improved. For this narrowing, we employ the property that image
variations at neighboring image blocks have strong correlation, also known as “cooccurrence”.
This approach is essentially different from chronological background image updating or mor-
phological postprocessing. Experimental results for real images demonstrate the effectiveness
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of our method.
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Fig.1 Relation between model of background image
variations and input image.
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Fig.2 Improvement of detection sensitivity by narrowing
range of background image variations.
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Fig.3 Two blocks examined in tree sway evaluation.
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Fig.4 Distribution of image patterns on blocks A and

B in Fig.3 (Corresponding color of Fig.4 (a) and
Fig. 4 (b) denotes observed time).
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Fig.5 Two blocks examined in sunlight changes
evaluation.
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Fig.6 Distribution of image patterns on blocks A and

B in Fig.5 (Corresponding color of Fig.6 (a) and
Fig. 6 (b) denotes observed time).
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Fig.7 Relation of image patterns used for estimation of

(b) Block B

neighboring pattern.
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Fig.8 Example of input image.
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Fig.9 Sway of trees (enhanced by two).
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Fig.10 Ratio of number of effective blocks to the
dimension K of eigen space.
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Fig.11 Error of estimated pattern to the number L of

neighbor points.
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Fig.12 Performance for scene involving swaying trees.
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Fig. 13 Performance for scene involving swaying trees
(2nd case).
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Fig. 14 Performance for scene involving fluttering flags.
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Fig.15 Performance for scene involving sunlight changes.
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(d) Results by method 3 (proposed method)
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Fig. 16 Detection results under the False Positive Ratio of 3%.
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(d) Results by method 3 (proposed method)
0 17 True Positive Ratio = 8% 00 0000000000000 O0OOO 300000
ooooooooo
Fig.17 Detection results under the True Positive Ratio of 85%.
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