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Tracking and Feature Extraction of Easily Deformable Object Using Particle Filter and

Adaptive Vector Quantization
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Senior Member
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PF-mCRL method is a rapid and robust information extraction method for non-Gaussian probability dis-

tribution by combination of a particle filter (PF) and an adaptive vector quantization algorithm mCRL

(modified Competitive Re-initialization Learning). In this research, a novel method for tracking and shape

estimation of easily deformable object in dynamic scene by using the PF-mCRL is proposed. Moreover, sev-

eral feature value extraction methods from output of PF-mCRL useful for the robot handling are proposed.

Further, effectiveness of this proposed method is shown by a real image experiments.
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Algorithm 2 PF-mCRL
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Fig.1. Relationship between particles and weight
vectors. In the Voronoi diagram (a), the line seg-
ments represent Voronoi bounds. The Delaunay di-
agram (b) is drawn by line segments that connect
the weight vectors.
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(a) k=10 (b) k=20 (c) k=30 (d) k =40

() k=20 (g) k=30

(i) k =10 (G) k=20 (k) k=30 (1) k=40
(m) k = 10 (n) k=20 (0) k = 30 (p) k=40

Fig.2. Examples of applying the proposed method to tracking and shape estimation of an easily
deformable object: (a)—(d) are input images, (e)—(h) are particle filtering images (the yellow dots
represent the particles), (i)—(1) are Voronoi diagrams (the red dots represent the weight vectors), and
(m)—(p) are Delaunay diagrams (the white line segments represent Delaunay line).
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Fig.3. Time evolution of the product-moment cor-
relation coefficients by snakes method and the pro-
posed method.
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Fig.4. Time evolution of the product-moment cor-
relation coefficients on several paramter settings.
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