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Mutual Occlusion Analysis and Sequential State Estimation of

Multiple Objects Based on Multi-view Observation

KAZUHIRO OTSUKAt and NAOKI MUKAWAT.0

A novel framework for tracking multiple objects in multi-view observation is presented that
combines mutual occlusion analysis between objects and sequential estimation of object state
including position and posture. This paper models the multi-view observation process of 2-D
objects on 2-D plane as a set of visual angles at each viewpoint. The visual angle is defined
as a region bounded by two rays that start from a viewpoint and touch both ends of the
object(s) as seen from the viewpoint. A spatial structure of mutual occlusions is explicitly
described as tangency combination between the objects and the edges of the visual angles.
The problem of multiple object tracking is then formulated as recursive Bayesian estimation
consisting of hypothesis generation/testing of the occlusion structure and the estimation of
posterior probability distribution for object states. The proposed framework can estimate the
occlusion-caused uncertainty of object states and configurations, and realizes stable tracking
in the face of various changing occlusion conditions. Experiments show the effectiveness of
the framework even in the event of temporary total occlusion from all views.
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Table 1 Terminologies for occlusion.
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Fig.1 Observation process. (a) objects and visual angles,
(b) two examples of possible inner-cell configura-
tions.
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Fig.2 Two cases including total occlusions.
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Fig.3 (a) Uncertainty in objects’ configuration for as-

signed tangency between objects and visual angle
edges, (b) An example of objects’ configuration in-
consistent to observation.
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Fig.4 Two examples of possible object-cell assignments.
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Fig.5 Changes in occlusion structure. (a) occurrence of

point

occlusion and disocclusion, (b) transition between
partial and total occlusions (changes in tangency).
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Fig.6 Block diagram of estimation framework.
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Table 3 Estimation accuracy and performance. (a) average tangency correct ra-

tio [%], (b) average track continuity, (c) average error in center position,
(d) average absolute error in posture angle ¢ [deg].
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