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Proposed Amendments for Annex U: Enhanced Reference Picture Selection
Introduction

In this document we describe a functional extension to the proposed Annex U specification to reduce, on average, the amount of memory required to save multiple reference pictures.   The memory reduction is accomplished by partitioning each reference picture into six sub-frames as shown in Figure 1.  While encoding, the encoder may discard (“prune”) sub-frames from any reference picture.  (The strategy used by the encoder to decide which of the sub-frames to prune is outside the scope of this document.)  The encoder signals to the decoder which of the sub-frames to prune using an extension to the enhanced reference picture selection (ERPS) layer as described below.

The Partition

Each reference picture is partitioned into six sub-frames as shown in Figure 1.  More specifically, consider a reference picture that is w  pixels wide and   h  pixels high.  Then sub-frames 1 and 6 have dimensions   w x h/4  and sub-frames 2 to 5 have dimensions  w/4 x h/2.  The fact that the partitions do not fall on macroblock boundaries for QCIF and CIF formats is not important since each macroblock referenced in the sub-frame will, in general, be motion compensated.  Of course, if a macroblock spans a sub-frame partition boundary, both sub-frames must be saved.  In addition, the fact that sub-frames 1 and 6 are exactly two times the size (by area) of the other sub-frames suggests a simple memory management implementation. 





Figure 1.  The Sub-frame Partition.

Syntax

Using an extension to the ERPS, the encoder signals which sub-frames the decoder is to prune from the reference picture buffer.  Specifically, the ERPS layer would be modified from that shown in Figure U.6/H.263 of the draft Annex U specification to that shown in Figure 2.


Figure U.6/H.263.  ERPS Layer.


Figure 2.  Newly Proposed ERPS Layer.  

Sub-frame Pruning Indicator (SPI) (1 bit)

The SPI is a bit that is present only if the ERPS is indicated in the PLUS header.  SPI indicates whether or not data fields describing sub-field pruning are present.  If the SPI is set to “1,” the data fields describing sub-field pruning are present.  If the SPI is set to “0,” the data fields are not present.

Number of Pictures to Prune (NPP) (Variable Length)

A variable length codeword that is present only if the SPI is set to “1.”  The NPP uses the code table for the picture reference parameter given in Table U.1 of the draft Annex U specification to indicate the number of reference pictures to be pruned.   

Reference Picture Selection (RPS) (Variable Length)

A variable length codeword that is present only if the SPI is set to “1.”  The RPS uses the code table for the picture reference parameter given in Table U.1 of the draft Annex U specification to indicate which reference picture is to be pruned.  The RPS codeword and associated sub-frame pruning bitmap (described below) are always sent as pairs and transmitted N times where N is the value of NPP. 

Sub-frame Pruning Bitmap (SPB) (6 bits)

A six bit codeword that is present only if the SPI is set to “1.”  Each of the six bits in the SPB corresponds to a sub-frame in the reference picture specified by RPS.  Let “s1 s2 s3 s4 s5 s6” represent the six bits in the SPB.  If bit si = 1, then the decoder should prune the ith sub-frame in the reference picture specified by RPS.  For example, if the SPB = “000110” then sub-frames 4 and 5 are pruned.  The SPB codeword and associated RPS are always sent as pairs and transmitted N times where N is the value of NPP.

Decoder Process

The decoder process is unchanged from that specified in the Annex U draft specification except for the following:

1) The decoder must interpret the newly proposed sub-frame pruning fields,

2) The decoder may then prune the specified sub-frame(s),

3) The decoder must account for the absolute position of each sub-frame so that a macroblock may be addressed properly when sub-field pruning has occurred. 

Example : Sub-field Relative Macroblock Addressing 

Consider decoding a CIF picture in which we are required to retrieve the 140th macroblock with an associated motion vector (5,7) from the Nth reference picture.  Assume that for the Nth reference picture we have pruned all but sub-frame number 3.  The absolute pixel address of the upper-right-hand corner of the desired block including the motion vector offset is (128 + 5,96 + 7).  The decoder must then convert the absolute pixel location (133, 103) into a location relative to sub-frame 3.  Specifically, since the upper-right-hand corner of sub-frame 3 has absolute location (88,72), the location of the upper-right-hand corner of the desired block relative to sub-frame 3 is  (133 – 88,  103 – 72).  Therefore, the decoder must retrieve a 16x16 pixel block whose upper-right-hand corner is at location (45, 31) in sub-frame 3. 
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