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Abstract

Detecting entry and exit zones in a view covered by multiple cameras is an essential step to determine the topology of
the camera setup, which is critical for achieving and sustaining the accuracy and efficiency of multi-camera surveillance
system. In this paper, a graph theoretic clustering method is proposed to detect zones using data points which correspond
to entry and exit events of objects in the camera view. The minimum spanning tree (MST) is constructed by associating
the data points. Then a set of well-formed clusters is sought by removing inconsistent edges of the MST, based on the
concepts of the cluster balance and the cluster density defined in the paper. Experimental results suggest that the
proposed method is effective, even for sparsely elongated clusters which could be problematic for expectation-maximization

(EM). In addition, comparing to the EM-based approaches, the number of data required to obtain stable outcome is
relatively small, hence shorter learning period.

Keywords : visual surveillance, clustering, camera topology, minimum spanning tree, entry/exit zones detection
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Fig. 2. (a) Data points, (b) Minimum spanning tree.
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Table 1. Detection results of entry/exit zones.
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niry/exit zones using EM-based method: Predefined number of clusters (a) 4, (b) 4, (c) 10.
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