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Abstract

This paper proposes a robust multi-object tracking method, which consists of
two important properties. First, it can resume the object tracking after a tracked object
has been occluded by other scenes but reappears again. Second, it has a high ability to
distinguish a tracked object from its surrounding regions even they are similar to each
other. The two properties are made possible by two individual algorithms: an Occlusion-
Tolerable Object Reconstruction algorithm (OTOR) and a Similar Object Separation
algorithm (SOS). For a candidate tracking region image, OTOR can iteratively derive both
its projection coefficients of the tracking templates collected from the previous tracking
results and the individual pixel differences between it and the reconstruction image, and
then it can produce a reconstructed image according to the final projection coefficients
and pixel differences. Conceptually, if a pixel has a large pixel difference, this pixel is
quite possibly to be occluded. This provides a mean to know which pixels are occluded
in an image region, and we can compute the difference of the tracked image and a region
image by just considering the difference of the un-occluded pixels. Also, because it often
results in tracking error when the surrounding region images are similar to the tracked
object image, SOS further constructs a projection subspace which has a good ability to
separate the tracked object image with its similar surrounding region images. Then, based
on this constructed subspace it is much able to make a correct determination whether
a candidate tracking region is belonged to the tracked object or not. Due to the high
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computation demand for both OTOR and SOS, we decrease the number of the candidate
tracking regions by simply using a fast region matching algorithm. From experiments,
the proposed multi-object tracking method has been shown to be able to achieve an

outstanding tracking accuracy in real time.

Keywords: object tracking, tolerable shelter reconstruction, track objects and background
separation algorithm, block matching, feature reduction
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