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Abstract

The snake algorithm is widely adopted to track objects by extracting the active contour of the object from background.
However, it fails to track the target converging to the background if there exists background whose gradient is greater
than that of the pixels on the contour. Also, the contour may shrink when the target moves fast and the snake algorithm
misses the boundary of the object in its searching window. To alleviate these problems, we propose an improved
algorithm that can track object contour more robustly. Firstly, we propose two external energy functions, the edge energy
and the contrast energy. One is designed to give more weight to the gradient on the boundary and the other to reflect the
contrast difference between the object and background. Secondly, by computing the motion vector of the contour from the
difference of the two consecutive frames, we can move the snake pointers of the previous frame near the region where
the object boundary is probable at the current frame. Computer experiments show that the proposed method is more
robust to the complicated background than the previously known methods and can track the object with fast movement.
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Fig. 2. Face tracking results of the conventional snake
algorithm.
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An example of face tracking using motion
vectors. (a)snake pointer of previous frame,
(b)snake pointers on the difference image,
(c)snake pointer after applying motion vectors,
(dresult of tracking contour.
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Table 1. The average pixel error of each algorithm.
7] ™ ACM TCG Al o
Rt 2 A A A9 11.39 8.23
E 2 7|Hol w2 d AlZE (F/=Z )

Table 2. The average execution time of each algorithm.
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