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1 Introduction

Since we started the work with H.26L we have gradually improved the compression method - to an extent that the VCEG may be proud of.  During this process we have to a large extent used "coding performance" as the major performance indicator.  However, H.26L is assumed to fulfill several other requirements like:

· Error robustness

· Low complexity

· Low delay

· Network friendliness

· ??

At the moment I see issues that need to be resolved both concerning missing tools in TML and need for simplifications.  In the following a few specific issues will be raised.  The intention is to arrive at guidelines for further development particularly taking complexity issues into account.  See also document 29 regarding the importance of larger picture formats.

2 The number of block sizes in motion prediction

The present testmodel contains 7 different block sizes.  In the test model software all those block sizes are tested in the encoder.  This result in noticeably increased complexity.

For the decoder the number of block sizes is no problem and we tend to argue that this is what really counts.  However, we do not get the improved performance if the encoder is unable to implement all the block sizes. 

To be specific, my opinion is that we should seek to reduce the number of block sizes in such a way that coding performance is maintained as high as possible and encoding complexity is kept at a reasonable level.   In order to do this we need guidelines from implementers concerning complexity.  Below are some possibilities for reduced number of block sizes:

1. Moderate reduction from 7 to 4 (16x16, 16x8, 8x16, 8x8).  This can be considered a pure encoder issue.  Check the degradation in coding performance.

2. Reduction from 7 to 2 (16x16, 8x8).  Similar to above.

3. In H.263 we use "prediction over picture edges".  This tool is particularly useful when we have large prediction blocks.  One possibility could be to use (16x16, 8x8) blocks including prediction over edges.  How attractive is this solution seen from a complexity point of view? 

How shall we proceed?  (If coding performance is the only criterion we would certainly get another small gain - Foreman - by keeping the 7 block sizes and reintroduce prediction over edges!).

3 Change of QP inside a frame

This issue was intentionally left out from the beginning assuming that guidelines could be obtained from activity on rate control.  However, this activity has been nonexisting recently and we need to come to a solution.  In an early version of H.263 there was a limited possibility of changing QP on the MB level.  This was found to be unsatisfactory and was later corrected.  I therefore assume that we want a full flexibility to change QP on the MB level.

Some relevant issues for discussion:

1. The present range of QP (0-31) roughly corresponds to the range (1-32) from H.263.  Is this OK or do we see other needs?

2. Change of one step in QP as defined in TML corresponds to change of quantization value with 12.3 % (6 steps is a factor of 2).  Is this suitable when it comes to rate control?  Would it be satisfactory to use only 16 QP values (26% difference)?

3. To signal QP change on the MB level we could use the ULVC where the 1 bit code means no change.  Change by ( 1 use 3 bits etc.  For sequences at 30 fps and QP in the range (20-24), QP signalling may use 10% of the total bitrate.  Even if QP is not changed over the whole frame, about 5% may be used to signal "no change in QP".  Is this acceptable?

4. We could also signal "change/no_change" of QP in the mode table and send change values only if so signalled.  This is a more efficient way if QP tend to be changed less frequently.

Guidelines from implementers?

4 Deblocking filter

The deblocking filter in the present TML performs well regarding subjective quality - and also give some objective improvement.  However, it is complex.  There are ways of reducing the present filter complexity - or a new design could be included.

Again we need to define some guidelines regarding performance/complexity for further development.

5 B-frames/flexible reference frames

In the present TML there are 22 inter prediction modes  for B-frames (combination of block sizes and forward/backward/bidir).  A reduction is clearly needed.  

Due to similarities with regard to functionality as well as technical approach, B-frames and multi reference frames should probably be treated on a common bases (as I understand is also the case in the "multi hypothesis" regime?)

Guidelines for development are needed.  Factors that need to be considered:

1) Functionality

a) Coding performance

b) Scalability

c) Surveillance

d) Background recovery

2) Complexity (also encoder)

3) ??

Fortunately, work seem to be in progress on this issue.

File:VCEG-L18.doc
Page: 2
Date Printed: 03.01.2001

