Introduction to Computational Photography

Abstract

Computational Photography is an emerging research area which enables one to capture
complex scenes using a digital camera. The typical methodology may include modification
and/or re-design of camera internals such as sensor, lens, etc or development of appropriate
algorithms to solve the problems in digital imaging. To illustrate, real world scenes which
have both brightly and poorly illuminated regions are said to have a very high dynamic range.
Due to sensor element capability and bit depth, capturing such scenes using common digital
cameras seemed impossible. High Dynamic Range imaging techniques enable one to capture
the complete dynamic range of such scenes by compositing multiple, differently exposed
images. In this tutorial, we shall provide an overview of the common problems encountered
while capturing digital image of a scene. We shall then discuss various techniques employed
to solve these problems. Typical applications in Computational Photography include digital
matting and compositing, high dynamic range imaging, de-ghosting, super-resolution,
refocusing, morphing, etc. This tutorial would aim to provide a basic outline of all these
techniques.
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