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Abstract

This paper proposes a method, which is based on a volume intersection method by utilizing projection
mappings, to reconstruct and render the 3D shape of an object in real time from images captured by multiple
video cameras. The proposed method imitates a voxel-based volume intersection method on a pseudo-voxel
space, which is constructed by placing orthogonally three sets of parallel equally-spaced planes in the 3D
space. In each frame time, first, the frame image of each camera is processed to generate a projection
texture having different alpha values on foreground (object) pixels and background ones. Then, the
projection texture of every camera is projected onto the parallel planes by projection mapping functions of a
graphic library. Finally, the visual hull of the object is efficiently reconstructed as the intersection of all
cameras' projection regions in the 3D space by alpha operations of the graphic library, and is rendered using
color values. The proposed method is more efficient than a conventional voxel-based volume intersection
method, and is able to generate virtual viewpoint images with a moving object in real time.
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