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Multi-object Tracking Based on Interaction
between Hypotheses with Certainty

AKIHIRO SUGIMOTO,!® KIYOTAKE YACHI!
and TAKASHI MATSUYAMA'

We propose a method for multi-object tracking, where interaction between object hypothe-
ses plays a key role. In our method, we first prepare an appearance model for target objects.
Secondly, we generate hypotheses for an object in the image and represent them as certainty
distributions in the model-parameter space. We then propagate and reform hypotheses over
time in turn. In addition, we bring about interaction between hypotheses to eliminate the
hypotheses denoting false positives and, at the same time, to maintain the hypotheses denot-
ing objects. This allows us to identify the one-to-one correspondence between hypotheses and
objects in the image. Consequently, the system tracks multiple objects stably even if occlu-
sions occur and the number of objects in the image changes during tracking. Experimental
results show the effectiveness of our method.
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Fig.1 A model of an object appearance and its

corresponding point in the parameter space.
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Fig.2 An object in an image and its hypothesis as the
certainty distribution in P.
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Fig.3 Propagation of the certainty distribution.
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Fig.7 Images (with frame numbers) in the outdoor sequence and detected human heads.
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Table 2 Errors in detecting human head positions.
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Table 3 Errors in detecting human head sizes.
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