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The Problem

Our test model documents for H.261 and H.263 were originally developed just to provide an example of an encoding method which used the standardized syntax with some level of effectiveness, and with essentially no regard to complexity.  No post-processing was described, the encoding rules included no serious rate-distortion enhancements, the motion estimation was the most obvious and computation-intensive method known, etc.  This was adequate for the basic understanding that the test model document was originally designed to provide.  However, there were numerous problems caused by this limited-perspective approach:

It leads to repetitive re-invention of the same basic ideas for encoding optimization – causing unnecessary duplication of efforts and distracting researchers from focusing on truly important issues that can really move our technology forward.

It provides no help for our community to learn what are effective and practical ways of using our standardized syntax, resulting in reduced quality for implemented systems and reduced market growth for video communication.

It has the potential for leading our group to make bad judgements in which we think features need to be added or changed in syntax but in fact all that may be needed is improved coding for the existing syntax (e.g., Gisle’s experiments showing that an expanding quantization dead-zone can be as effective as MPEG-style quantization matrices).

It leads directly to incorrect perceptions of the level of performance that is reasonably attainable by our standards, especially among those not directly involved in our activities.   Almost without exception, people outside our community pick up the most obvious implementation they can find and assume that its performance is the performance of the standard.  This casual lazy attitude even prevails in the most prestigious of publications, such as IEEE Transactions.  Even those who put the proper qualifying comments in the fine print of their text tend to label the headings of their performance illustration tables and the charts in their presentations just as “H.263” vs. “My Great Idea”.

It leads to misleading judgements about complexity (e.g., “my algorithm has about the same complexity of the standard algorithm, because I reduced the complexity from the full-search motion estimation and double-precision DCT and octupled the complexity of everything else”).

The Solution

Those days are already basically over, but I want to articulate what I personally believe to be the approach we should adopt toward our test model in the future.  I believe that a lack of sufficient attention to the test model document could hinder our work and the perception and use of our work by the outside world.

I believe our test model should act as the accepted central repository of algorithmic knowledge about how to effectively use our standardized syntax.  It should represent state of the art knowledge including techniques of pre- and post-processing, encoding performance optimization, low-complexity motion estimation, bit rate allocation and control, frame rate optimization, resolution selection, fast DCT/IDCT methods, error resilient encoding and packetization, and decoder error concealment.  I think the only limit in scope that we should accept is that it remain a description limited to the algorithmic level, probably not going all the way to describing how to implement these techniques with specific hardware.

Our test model document can act as a powerful “ratchet” on the state of knowledge of video coding.  Once something is in our test model, it should never need to be invented again.  Whenever something truly useful is invented, its adoption into our test model can serve as a powerful act of the recognition of its merit.  The test model document should also not shy away from providing citations for the source of its ideas or from documenting the history and conceptual context for the algorithmic designs found in our syntax.  In addition to saying how to use syntax features in an encoder, it should include data showing the effectiveness of these features.

We should not leave the subject of understanding how to effectively use our standards entirely up to the disorganized vagaries of scattered outside research.  While there will still be plenty of room for such outside work, the most important and universally applicable concepts should be brought together into a centralized well-maintained resource.

In addition to maintaining the test model document for our own internal use, once we have what we think is a good and stable version of this document, we should strongly consider publishing it – and not necessarily just as an Appendix to the relevant syntax standard.

The centralized resource that our test model document provides is a powerful tool for the education of our community.  We should take full advantage of this opportunity by maximizing the quantity and the quality of the editorial and technical content in this important document.  The coding experts have nothing to lose but their ignorance of good ideas.  They have a rapidly-growing market to win.  Video coding experts of all countries, unite!
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