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Introduction

One task of this meeting is to take a decision as to the base technology to be developed for the proposed H.26L standard.

The purpose of this contribution is to press the case for the inclusion of Vector Quantisation within the new Standard.  Experience with the SCT is drawn on in making the case, and indeed this is considered to be a good starting point.  It is recognised however that the process of developing the standard may cause the final codec to differ in important ways from current technology.

Criteria for the choice

Document Q15-G-48d1 identifies [Page 16] eight functionality areas to be worked on in the H.26L development process.  Each of these areas is considered individually below

0 High compression performance

Document Q15-H-14 demonstrates that vector quantisation, appropriately combined with other block-representation techniques, can provide high compression performance.

The secondary objective of 50% or greater bit rate savings compared with the anchor at all bit rates is already partially satisfied.  Typical bit rate savings of 10 to 20% have been observed with higher values at the lower bit rate ends of the test ranges.  This is a good start for the commencement of a joint development effort.

1 "Back to Basics" approach -- adoption of a simple straightforward design

This criterion is fully satisfied by the SCT, which uses a variety of block representation schemes assembled by a simple decision algorithm into straightforward frame encodings.  Additional or alternative block representation schemes can be introduced if desired without violating the basic paradigm.

2 Flexible application to delay constraints appropriate to a variety of services

An overwhelming advantage of using an approach based on block approximations such as VQ is the ease with which alternative rate control schemes can be implemented.  Control over the number of bits allocated to individual frames can be absolute to within very close margins (typically to within a few bits).  This gives corresponding control over delay characteristics.

All forms of frame [I, P, B, …..] can be implemented using an SCT-like codec and their implications for the performance of the datastream closely resemble those for H.263-like codecs.

3 Error resilience

Document Q15-H-15 and its accompanying demonstration sequences demonstrate clearly that VQ-based codecs can be intrinsically resilient to expected levels of channel noise.  The presence of direct build of evolving scene components directly gives resilience against both channel noise and packet loss.  Application of explicit error resilience techniques to augment this intrinsic strength cannot but improve the error response of a VQ-based codec.  This is an obvious area for attention by the group during the standards development process.

4 Complexity Scalability in encoder and decoder

The Strathclyde team has demonstrated complexity scalability in the encoder.  The same basic software can be configured as an 'off-line' encoder that delivers maximum available quality or as a 'real-time' encoder that can feed a channel of defined (observed) capacity using a processor of arbitrary power.  Tuning can be, for instance, by adjustment of search windows or of the means by which block matches are determined.  It is our belief that a codec can straightforwardly be constructed that adjusts automatically to the characteristics of the processor upon which it is caused to run and to the quality demands made on it.  Quality is easily tradeable against processor power/processing duration, as it is against bit rate, frame size, frame rate etc.

The encoder and decoder are intrinsically asymmetric.  In our real-time implementation the processor load ratio encoder:decoder is about 34:1.  For the off-line version this ratio is much larger and depends upon the particular facilities used and their manner of use.  This asymmetry should persist into any reasonable developments of the technology.

5 Full specification of decoding (no mismatch)

The SCT implementation has never suffered from mismatch.  Precise equality of reference frames at encoder and decoder is guaranteed in the absence of noise.  Indeed, VQ is identified in Q15-G-48d1 as a technique for avoiding mismatch.

6 High quality application

The results obtained so far indicate that higher quality at high bit rates is achievable.  Where it is not achieved the reason appears to lie in detailed differences in the rate control strategies applied.  A tendency of the SCT to plateau at very high qualities independent of the bit rate is due to the manner of representing residually encoded blocks.  This is not intrinsic to the technique and could be corrected if it were felt desirable.  There would be little perceptual improvement however.

7 Network friendliness

'Ease of packetisation' and 'information priority control' are specified as instances of such friendliness.  The Strathclyde team has implemented packetised versions of the SCT which include a multiplexer providing audio, control and data virtual channels.  Priority control of virtual channels has been demonstrated.  This was not found to be an onerous task.

There appears to be no reason to believe that the use of VQ or related techniques will introduce additional problems in packetisation compared to other available techniques, including the current standards.  The demonstrated graceful response to packet loss is an advantage here.

Summary

It is maintained that VQ techniques, as exemplified by the SCT, are at least a match to the current technology on all of the criteria laid down.  More importantly there are demonstrable superiorities to the current standard, such as in achieved quality/bit efficiency and in ease of rate control, that indicate that it should be adopted as the basis of the new standard.

It should carefully be noted that adoption of a VQ basis for H.26L does not automatically mean the rejection of all alternative approaches or the abandonment of the wealth of knowledge built up from work on previous standards.  SCT-like codecs are 'greedy' in the sense that any block encoding technique that can usefully contribute can be incorporated into the codec.  Search techniques, e.g. for motion compensation, are still required.  All the experience with frame types is transferable to the new paradigm. 

Now is the time to take the decision.

VQ is it.
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