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Object Contour Tracking with Fusion of Color and Incremental Shape Priors

ZHOU Xue' HU Wei-Ming?

Abstract  Active contour-based tracking has been widely used for tracking contours of objects with moving cameras.
However, traditional methods are sensitive to noise, partial occlusions, background disturbance and some other factors.
With respect to this point, we propose a two-layer hierarchical level set-based tracking framework in which color information
and shape are fused sequentially. In the first layer, the initial contour is evolved only with the color feature. A penalty
term measuring the correlations between neighboring pixels is added to improve the general region-based level set speed
model. Then, the Mahalanobis distance-based discriminant criterion is adopted to determine whether the shape model
is needed. If the shape model is not needed, the contours obtained in the first layer are considered as the final tracking
results; otherwise, the obtained contours are evolved with the shape constraint continuously in the second layer. For the
second layer, a weighted shape distance term (WSDT) is introduced to fuse the global shape information and the local
color information. Principal component analysis (PCA) subspace of shape samples is trained off-line and updated using
an incremental learning algorithm. The experimental results have demonstrated the effectiveness and robustness of our
method.
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Fig.2 Tracking results with different values of parameter
w (From (a) to (f), wis 0, 2, 3, 4, 7 and 10, respectively.)
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Fig.4 Tracking results for three different cases
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Fig.5 Tracking results for three different cases
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