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Common Visual Pattern Detection
Based on Mixture Particle Filtering

Kota Aok ' and HirosHl NAGAHASHIT!

We present a novel approach to detect common visual patterns between image
pairs. We use a particle filtering approach as a detector of possibly multiple
similar visual patterns rather than as a visual tracker. To handle multiple
instances, we adopt an algorithm of the mixture particle filter. Our method
doesn’t require a learning phase in advance but leverages only the information
from given two images. A detector is a set of bounding boxes. A feature vector
will be extracted from the image area covered by a bounding box and the sim-
ilarity between two boxes can be calculated based on the distance among their
corresponding features. The centers of bounding boxes should be updated to
move toward the locations of common patterns in turn. In the experiments, we
demonstrate the validity of our method on common visual pattern detection.
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Fig.1 Example of a pair of images containing common visual patterns (Toys).
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Fig.2 Annealing schedule for dynamic Fig.3 Annealing schedule for the number of
model. clusters.
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Fig.4 Feature extraction by using integral image.
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Fig.5 Comparison between rectangular areas corresponding to samples on each image.
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Fig.6 Matching among rectangular areas; values indicate the distance between image features.
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_ |Result| — |GroundTruth N Result|
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Fig.7 Confidence map for common visual patterns (middel) and segmentation result (bottom).
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Table 1 Objective evaluation of segmentation based on h, and b,.

Mickey’s | Minnie’s Jigsaws Toys Books Bulletins
h .253/.158 .067/.764 | .633/.664 | .557/.644 | .625/.713 .122/.174
by .342/.488 .192/.436 | .311/.306 | .248/.233 | .223/.166 .725/.540

Books (A)

Books (B) ——
Bulletins (A) ——
Bulletins (B)

Jigsaws (A)
Jigsaws (B) ——
Mickeys (A) ——
Mickeys (B) ———
Minnies (A) ———
Minnies (B)

Toys (A) —

Toys (B) —

true positive rate

0 1 1 1 1 J
0 02 04 06 08 1

false positive rate

8 ROC Hfifi.
Fig.8 ROC curves.

IZ&oT, BHEEAEL D BN X -2 H D0, TR RPMES IO U CHER TR
Bb.

T % 5 R U 72 B R R O % IR 2D 1IZ oW THER U2\, 7 7 ¢ V%
B S 2 FE2) R0 IS 1 D 72 D OISO AL T 129 L OFEAIT OO TERE L.
/-, LHOBEBEDEFNTNTHERXY =V DRI INELRLZGEADNIEE LT, YILF
AT —VEEBBETHD L EZLND.
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