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Fig. 2. Block diagram of the CAT algorithm. The submodules of auxiliary object mining, collaborative tracking, and robust fusion are enclosed in dash
rectangles.
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Mining auxiliary objects(stepl)
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Fig. 3. lllustration of the quad-tree color segmentation. (Left) Input
frame. (Middle) Oversegmentation. (Right) Pruned segmentation.




Image recursively split into the smallest possible
homogenous color regions.

Adjacent regions with similar appearances are
merged gradually.

Some segments are not appropriate for tracking(too
large or too small).



Mining auxiliary objects(step?2)
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Fig. 4. lllustration of mining auxiliary objects. The target is denoted as 7', and I, to I represent the items (i.e., the color segments). I, and I are
selected as candidate auxiliary objects as they are frequently co-occurrent with the target. 1, is identified as one auxiliary object by multibody

grouping since it has strong motion correlation to 7.

.




Mining auxiliary objects(step?2)

forgetting factor 5 = 0.9,




Finding the frequent items only spots the candidate
AOs that are frequently co-current with the target ,
but they donot necessaril
correlations to the target.

Initialize a mean -shift tracker to each candidate.
If tracker loses 4 frames Iin a row , remove It.



Then, we employ a noise subspace analysis method
to discover the potential multibody structure from
motion and estimate the affine motion models
between the object pairs.

The motion correlation between two moving objects
can be very complicated , but generally , linear
motion models can be used as a good approximation.
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Collaborative tracking

Fig. 5. The star topology of a random field. The hidden motion parameter
of the target is denoted as y with the image observation z,. The motion
parameters of the auxiliary objects are denoted as x; with their
respective observations z;.




Collaborative tracking
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However,there Is a hidden assumption : the
estimates from all the sources must be consistent.**

The outlier can be target or AO.

Target: occlusion or drift A Suspend mining process
temporarily.

AO: A Exclude this AO , then perform belief
propogation.
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Fig. 6. Quantitative comparison: (left) position errors and (right) scale errors [kid in yellow, 1,200 frames].
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Fig. 7. Quantitative comparison: (left) position errors and (right) scale errors [dancing girl, 1,600 frames],




Experiment

Fig. 8. Quantitative comparison: (left) position errors and (right) scale errors [oirthday kid, 1,460 frames).
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