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3D Shape Reconstruction from Incomplete Silhouettes
in Time Sequences
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In volume intersection method, 3D shapes are reconstructed from silhouettes which are ob-
tainéd by multiple cameras. The more number of cameras are used, the more accurate shapes
are reconstructed in the volume intersection method. Since the number of cameras is limited,
the accuracy of reconstructed shapes is also limited. In recent works, sithouette integration
methods have been proposed for shape reconstruction. By the silhouette integration, the
number of silhouettes is increased. The silhouettes of a rigid object in time sequences are
integrated by rigid object motion. The motion is estimated by using a kind of 3D feature
points. It is known that the error of motion estimation causes the missing of reconstructed
shape.

In this research, we discuss how the error of motion estimation affects to the incomplete-
ness of extracted silhouettes. Based on the discussion, we propose an integration method
for incomplete silhouettes. In the method, outcrop points, which are kinds of feature points
for motion estimation, play an important role. By referring how many outcrop points are
included in the reconstructed shape of different frame, estimated motion can be evaluated.
Based on the evaluation, silhouettes in time sequences can be integrated with less missing
parts.
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Fig.1 Reconstructing a visual hull at i-th frame.
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Fig.2 Extraction of outcrop points.
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Fig.3 An example of outcrop point extraction.
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Fig.4 Motion estimation error evaluation from relation-
ship between visual hulls and outcrop points.
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