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Summary

Draft Annex U specifies the extension of motion-compensated prediction to multiple frames.  The use of multiple frames has been demonstrated to be benefical in terms of coding effiency (e.g., see doc. Q15-G-20) and error resilience (see doc. Q15-H-24). Moreover, other applications like a surveillance scenario can be enhanced quite substantially (see doc. Q15-E-44). 

The current multiframe buffering in TML-1 only covers the sliding window buffering approach, i.e., always the most recent  M  frames are kept in the multiframe buffer. However, the error resilience approach as well as the surveillance application require the more general buffering approach as proposed in Draft Annex U. Hence, in order to further enhance TML-1, I propose to include the multiframe buffering syntax of Draft Annex U. 

Multiframe Buffering for H.26L

The multiframe buffering layer has to be inserted into each picture header. The MFB layer is shown in Figure 1.


[image: image1.wmf]NRPA

RPBS

NIR

RPS

RPB

RP

AP


FIGURE 1

MFB layer.

Multiframe Buffering layer (MFB layer) 

The MFB layer specifies the buffer indexing to decode the current frame. The Number of Reference Picture Active (NRPA) indicates how many reference pictures out of the multi-frame buffer are used for motion compensation. The Reference Picture Buffer Sub-sampling mode (RPBS) indicates what kind of pointer table is used to reference the NRPA frames in the multi-frame buffer. If RPBS indicates the use of a pointer table other than incrementally indexing according to the assembled buffering scheme, the field of Number of Indexes to be Remapped (NIR) and Reference Picture Selection (RPS) is present to specify the used pointer table. Moreover, the MFB layer specifies the buffering of the currently decoded frame using the Reference Picture Buffering (RPB) mode. Two modes are specified. The Sliding Window mode operates as a (First-In-First-Out) FIFO buffer. The Adaptive Remove/Add Picture (ARAP) mode permits a more general buffering scheme. The fields of RP and AP are present if the ARAP mode is selected permitting flexible buffer handling.

Number of Reference Pictures Active (NRPA)

NRPA specifies the number of active reference frames for decoding the current picture. The NRPA field is transmitted using the VLC. The corresponding index of the VLC is equal to NRPA-1. If the picture coding type indicates an Intra picture the NRPA field is not present.

Reference Picture Buffer Sub-sampling mode (RPBS) 

RPBS is present only if NRPA is present. RPBS indicates the multiple reference picture buffer sub-sampling mode. The RPBS code word does not change the buffering of decoded reference frames. It provides a pointer table to use for decoding the currently transmitted frame.

Table 1.

Modes of operation for Reference Picture Buffer Sub-sampling.

Code word
RPBS mode

‘0’
No sub-sampling

‘001’
Sub-sampling

If RPBS is set to ‘0’, meaning no sub-sampling, all pictures in the multiple reference picture buffer starting from index 0 ending with index NRPA-1 may be utilized for prediction. The picture indexing is kept the same. If RPBS is set to ‘001’, meaning sub-sampling, the multiple reference picture buffer is sub-sampled. The sub-sampled NRPA reference pictures are indexed as 0 through NRPA-1 in the order of their selection using the RPS field.

Number of Indices to be Remapped (NIR)

NIR is present only if NRPA is present and the RPBS is set to ‘001’. The VLC is used to indicate the number of indices for which an index mapping is transmitted. The indices for which no index mapping is transmitted are used in their default incremental order by removing those index values with index mapping.
Reference Picture Selection (RPS) 

RPS is present only if NRPA is present and the RPBS is set to ‘001’. The VLC is used to indicate which picture is to be sampled out of the multiple reference picture buffer. The RPS code word is transmitted as many times as the value of the NIR symbol. The reference picture selection via the RPS word is always applied referencing the non-subsampled buffer. The buffer-indexing applied to decode the current picture follows the order of selection in increasing numbers.

Reference Picture Buffering mode (RPB) 

RPB specifies the buffering of the currently decoded picture. RPB is carried out relative to the indexing of the non-subsampled buffer. The multiple reference picture modes are signaled using modes which are specified in Table 2.

Table 2

Modes of operation for multiple reference picture buffer management.

Code word
RPB mode

‘0’
Sliding Window

‘001’
Adaptive Remove/Add Picture

The Sliding Window mode stands for removing the picture with the largest index, i.e., index NRPA-1, in the non-subsampled buffer in case the multiple reference picture buffer is full, and adding the currently decoded picture at position 0 to the multiple reference picture buffer. In case the multiple reference picture buffer is not full, no frame is removed from the buffer. The Adaptive Remove/Add Picture mode stands for a more general version of the sliding window mode. Here any picture can be removed from the multiple reference picture buffer while the currently decoded picture can be inserted at any position into the buffer.

Remove Picture (RP) 

RP is is present only if the RPB mode is set to ‘001’. If RP is set to ‘0’, no picture is removed from the memory unless a picture is added. In that case, the picture with the index NRPA-1 in the non-subsampled buffer is removed from the multiple picture memory (see Sliding Window mode). The VLC is used to specify the index m of the picture that is to be removed from the multiple reference picture buffer. The index pointing into the VLC is m+1. After removing the indexed picture from the mth position in the multiple reference picture buffer, the indexes greater than m are decrement by one.

Add Picture (AP)

AP is is only present if the RPB mode is set to ‘001’. If AP is set to ‘0’, the currently decoded picture is added to the multiple picture memory at index 0. If AP is set to ‘001’, the currently decoded picture is not added to the multiple picture memory. Adding the currently decoded picture to a position m>0 requires to transmit an index via pointing into the VLC at position m+1. After adding the currently decoded frame at the míth position in the multiple frame memory, the indexes greater or equal than m are incremented by one.
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