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Framework of the CE

The CE addresses the description and the execution of the temporal decoding process. Particularly, decoded picture buffer management taking into consideration of inverse MCTF, reference frame management, and decoded picture output is addressed. 

The following problem should be addressed by the CE

· KeyPicture

· Storage of the base representation

· Usage of the base representation for open GOP prediction

· MCTF process 

· Decoding process description

· Low delay compatibility

· Buffers sizes (number of buffers and precision)

· Computing power distribution

· Reference frame management with multiple scalable layers 

· Decoded picture output process with multiple scalable layers

The purpose of the CE is to find a unified process (syntax, semantic and process description) in order to solve the above problems with a minimum change to the current decoded picture buffer management processes specified in the AVC specification.

Evaluation of the CE result

As the CE is not aim at improving the coding efficiency, but at improving the execution and the description of the temporal decoding process, rate distortion curve can hardly be used to evaluate the performance of proposal. In case the modifications are expected to have an impact on the performances, RD curves should be provided as additional information. The reference used for the comparison will be the newly adopted low delay compatible MCTF processing of JVT-O026.

The proposal should be evaluated according to the following criteria:

· Are low delay applications supported, and what are the constraint for those applications (performances lost caused by additional low-delay constraints)

· Best case, average and worst case memory needed for the decoding process (for different structure of MCTF predictions, such as Haar, 5/3, low delay compatible structures for instance)

· Distribution across time of the motion compensation process (P prediction as a complexity of 1 and B prediction a complexity of 2)

· Amount of the overall problem of the temporal decoding process solved (more importance will be given to solution solving all aspect of temporal decoding process)

· Complexity of the solution (number of points to modify in the WD for instance)

· …

Software implementation and description of the changes to the WD are to be provided for each solution.

The verification of the proposal should be done based on the modified WD description, to verify how the described process fulfils the above points. 

In case different participant aims at solving only part of the problem, it is expected that they work together and merge their proposal to form a global and coherent solution.

In case there is more than one solution solving the issues related to the temporal process, the solutions should be compared by the participants of the CE, in order to ease the comparison for the next JVT meeting. 

Proposal description (summary)

Proposal 1: JVT-O009 (Virtual Residual Picture Buffer)

Problem addressed: 

A decoder based on the current the SVC WD could potentially need an infinite amount of memory in order to execute the MCTF process. The reason is that only the maximum number of referenced picture is specified in the bitstream (as it is the case for AVC). However, dues to the MCTF process, a new kind of picture, called “residual pictures” have been introduced. Even if those pictures are not used for referencing other pictures, they still to be stored during the MCTF process. So the encoder can not now in advance the sizes of the different buffer that need to be allocated.

Summary: 

In this proposal we introduce the notion of Virtual Residual Picture Buffer (VRPB), which is used to store the residual pictures. The size of this buffer is explicitly transmitted to the decoder, so the maximum amount of buffers in know before the first picture is received. The existence of this buffer introduces some modification on the MCTF decoding process, as residual pictures must be predicted before they are bumped out of the VRPB.

Proposal 2: JVT-O027 (MMCO for Picture Duplication)

Problem addressed:

In the current SVC WD, the lowpass picture of the previous GOP is used as a reference picture for the close-loop prediction of the current GOP (so called KeyPicture). During decoding, the lowpass picture has to be duplicated and stored in the memory (so called base representation). Otherwise, the content will be overwritten once inverse MCTF is carried out.

For low delay mode operation, where encoding and decoding is performed partition by partition, certain pictures in the current partition have to be duplicated and stored (similar to base representation in the full GOP case) so that the next partition can use it for the close-loop prediction for inverse MCTF.

Summary: 

In this proposal, we propose to use MMCO to address the above mentioned problem of handling the storage of the base representation, since MMCO is an existing technology in AVC for memory management issue. A new MMCO command is defined to “mark a short-term reference picture as requiring duplication”.

Proposal 3: JVT-O028 (Reduced-Memory MCTF)

Problem addressed:

Residuals of the high pass picture are more than 8 bits.  To store a high pass picture, a decoder needs to allocate more than two frames memory, including the reconstructed frame, to maintain the precision of the residuals used for update operation and prediction operation.  Furthermore, the inputs of fractional sample interpolation process of the update step are more than 8 bits. This increases the complexity of the decoder in terms of the number of memory accesses needed to perform this operation.

Summary: 

In this proposal, we propose a simple solution to store decoded residuals of high pass picture in two picture memory (residual picture memory and reconstructed picture memory).  The decoded residuals of inter coded macroblocks are clipped to 9 bits first and stored into two different picture memory (first 8 bits in residual picture and last bit in reconstructed picture).  The reconstructed samples of intra coded macroblocks for the high pass picture are stored in the reconstructed picture memory and the same location in the residual picture memory are set to zero values.  The idea here is to reduce the memory space required to store the 9 bits residual values and to simplify the fractional sample interpolation process.

Proposal 4: xxxx

Problems to be addressed:

· Reference frame management with multiple scalable layers 

· Decoded picture output process with multiple scalable layers

Summary: 

In this proposal, we will propose a solution for reference picture buffer management and decoded picture output process in the context of scalable video coding with or without MCTF. We target a minimum change to the current decoded picture buffer management processes specified in the AVC specification.

Proposal 5: JVT-O026 (Invocation of inverse MCTF Process)
Problem addressed:
Inverse MCTF process in current SVC WD is processed on GOP basis. This causes several problems such as long decoding delay, periodic complexity peaks, large memory requirement and low delay mode operation is not possible. These are the problems addressed in this proposal, which is adopted and used as reference for comparison in this CE.
Summary: 

In this proposal, we propose a simple solution where the inverse MCTF process is defined such that the inverse update steps and inverse prediction steps are distributed across all pictures of a partition (GOP or sub-group of pictures within a GOP), as soon as the step can be performed. Further study in its performance and improvement in relation to buffer memory and computational power will be done, and how it can complement and be complemented by other proposals will be considered.
Timeline

JSVM2 + 1 week:
Extended summary, and description of temporal structures used for the evaluation

Poznan – 4 week : 
Description (+soft) of partial solutions and start of merging

Poznan – 2 week : 
Description (+soft) of complete solutions

Poznan:


Comparison of the solutions (if more than 1) 
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