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Abstract

This thesis addresses the problem of synthesizing novel views of a scene from multiple
input images taken by uncalibrated cameras. The internal parameters of the cameras are
assumed to be unknown and varying. The motion of the cameras is also unrestricted. The
scene may consist of only static objects or may have some moving objects undergoing rigid
motion. The number of input images of the scene may vary and we have also considered
the problem of view synthesis of objects that are affinely repeated in a scene from a single
input image.

Using the principles of Multiple View Geometry, we have developed transfer based
techniques for view synthesis from images of static scenes. These techniques compute z-
buffer values that can be used for resolving changes in visibility in the new view without
rectifying the input views. We also propose a reconstruction based technique for view
synthesis of static scenes from images taken by cameras undergoing general motion. This
technique reconstructs the scene in an affine space with the knowledge of three vanishing
points in a single input image. We present a method to specify a completely new camera in
the affine space of the reconstruction and synthesize new views corresponding to it.

We also propose a technique to reconstruct dynamic scenes with objects undergoing
rigid motion in an affine space with the assumption of three vanishing points in a single

view which may come from parallel lines on the static background. This is used to synthe-
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vili Abstract

size new views of the scene corresponding to new cameras with user chosen rigid motions
for the moving object.

As the reconstruction and transfer based methods are point-based, the extent of the
renderable portion of the scene is limited by the availability of point correspondences. We:
explore the problem of building a voxel model of static as well as dynamic scenes from
images taken by uncalibrated cameras using their affine reconstructions. The voxel model

can then be used to synthesize new views in which a larger portion of the scene is visible.
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