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ABSTRACT

A classic problem in computer vision is that of computing shape and surface color informa-
tion from a collection of images of a real world object. In this thesis, a stochastic algorithm
for estimating the three-dimensional shape of an object and its associated surface color-
ing from multiple input images is presented. This algorithm refines the shape and surface
coloring estimates by improving their photometric consistency with respect to the input
images.

Our algorithm begins with a novel probabilistic framework for multiview reconstruc-
tion that iteratively estimates the surface coloring and the object shape in alternation. The
visual hull, a shape estimate derived purely from silhouette information, is used as the ini-
tial shape estimate. In each iteration, the method first estimates a surface coloring given the
current shape estimate. The surface coloring and its associated residual error image are ob-
tained using texture back-projection. The surface shape is then refined in order to minimize
the residual error in texture space. A collection of surface points is stochastically chosen
using importance sampling biased towards regions of higher reprojection error. Along the
viewing rays corresponding to these points, improved surface locations are found via a se-
ries of one-dimensional searches for photometrically consistent points. The surface is then
deformed towards these new points using free-form deformations.

An augmented version of the system that produces shape estimates consistent with sil-






