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Abstract

Recently, projector based display technologies have attracted much attention
because projectors have a big merit that projectors can fit their projection to
arbitrary shape display. Miniaturization and price reduction of cameras and
projectors encourages researches on such technologies. To develop such systems,
blur occurred during imaging process is one of the biggest problems to resolve.

This thesis focuses on image restoration aiming to remove blur effect. I propose
single shoot based blur estimation method using constraints on target blur and
scene.

To remove motion blur effect occurred during acquisition process, it is required to
know how the image is blurred. Proposed method analytically estimates this blur
information by using target blur as constraints. The method takes a single blurred
image captured by a normal camera and the blur on the captured image is assumed
to be uniform on the entire image. Under such conditions, the cepstrum of the
blurred image has partial information of target blur. Using the characteristics, I
propose a PSF estimation method estimating a PSF from the cepstrum of a blurred
image. Since the method uses constraints on target blur, the method is applicable to
various types of images.

In-focus projection removes projector defocus occurred during display process. To
realize it, we have to know the amount of defocus blur varying across the display.
Addition to an image captured by a camera, an image projected by a projector is also
used as input. Proposed method estimates spatially varying defocus blur
information using the projector-camera image pair. Since the method does not
require fiducial pattern projection, the method is available on on-line systems.

To validate the proposed methods, both synthesized images and real world images
are used. Experimental results show that the proposed methods enable blur

correction under the assumed conditions.




