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Abstract

Video coding standards have evolved from H.120 to H.261, H.262, H.263, and H.264 in the H.26x
series and from MPEG-1 to MPEG-2, MPEG-4, and MPEG-4 Part 10 in the MPEG series. The
newest video coding standard, H.264 (also called MPEG-4 Part 10), offers more than 40% rate
reduction over H.263 while achieving the same visual quality. With the huge success of H.264, the
video coding community is now working towards issuing a call for proposal to develop a new video
coding standard which will probably be called H.265 with compression performance at least 40%
better than H.264.

In this talk, we will look further beyond H.265 and introduce a new video coding paradigm called
causal video coding. (All existing video coding standards are based on a paradigm called predictive
video coding, and H.265 will likely be the same.) We will examine the compression performance of
causal video coding from an information theoretic point of view and present a surprising result---for
video sequences other than sequences satisfying a Markov property, the more video frames need to
be encoded for transmission in causal video coding, the less amount of data after encoding has to be
actually sent! We will also demonstrate that causal video coding can indeed provide better
compression performance than predictive video coding.
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