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1 Summary

This contribution proposes improved text for SP pictures for the FCD, and can be considered to be addressing bug fixes for both the CD and the reference software. No new technical ideas are proposed.

2 Bugs in the reference software

2.1 Coding of RUN

The reference software does not code RUN in SP pictures. This is incorrect, as macroblocks can be skipped in SP pictures, and so RUN should be coded in SP pictures.

2.2 SIntra4x4 in SP pictures

Table 9.4, which defines macroblock types for Inter pictures, is also stated to apply to SP pictures. However, the software implements an SIntra4x4 mode in position 0, with all other macroblock types moved down one place.

There is no need for SIntra4x4 in SP pictures, hence the CD text is correct and the software is not.

2.3 8x8 macroblocks with intra regions

The CD does not give any information about 8x8 macroblocks in SP pictures in which one or more regions is intra. The behaviour of the reference software in this case is strange. Chroma is treated as if the whole macroblock were SP, that is, the prediction is transformed and added to decoded inverse quantised levels. Luma in the intra region is treated as ordinary intra, as if the whole macroblock were 4x4 intra coded. 

It is not possible to achieve an exact match between SP and SI pictures when the SP picture is encoded with 8x8 macroblocks with intra regions, as SI pictures do not permit macroblocks with a mixture of Intra4x4 and SIntra4x4.

Consequently, the proposed solution is to disallow 8x8 macroblocks in SP pictures in which one or more regions is intra. This allows the strange code to be removed from the reference software and allows exact matches to be achieved between SP and SI pictures.

3 Bugs in the CD text

3.1 Coding of RUN

The CD syntax indicates that RUN is encoded in SI and SP pictures. This is incorrect, as RUN is not required in SI pictures.

3.2 Syntax dependent on coding_type
There are many locations in the syntax and semantics where behaviour depends on coding_type. In most cases, this has not been extended to allow for SI and SP pictures, and in general what applies to Intra also applies to SI, and what applies to Inter also applies to SP.

3.3 8x8 macroblocks with intra regions

For details of the problem, see section 2.3. The solution is to disallow 8x8 macroblocks in SP pictures in which one or more regions is intra.

3.4 Figure 12-1: the architecture diagram

Figure 12-1 is inconsistent with the text, in that it uses different variable names. Lerr == YQERR; Kpred == YPRED; Lrec == YQREC; Derr, Crec, Drec, R(x,y) and P(x,y) are not used in the text. It is a little misleading, suggesting that all macroblocks of S pictures are decoded as shown. It should be made clear that the diagram does not apply to Intra4x4 or Intra16x16.

3.5 Quantisation equations

Some of the equations in the CD text are not the same as in the reference software, and are clearly wrong.

Equation 11-2 is incorrect: it should use the forward quantisation matrix rather than the inverse quantisation matrix Q(QP%6,i,j). Q needs to be defined for forward quantisation, as in the Test Model description of encoding; and f needs to be defined.

An equation similar to 11-2 for chroma would be useful. In particular, there is an extra factor of two in the inverse quantisation of Lerr (== Yqerr) for DC coefficients that could be easily missed by an implementer.

3.6 Switching stream SI and SP pictures 

There is no architecture diagram or description for the decoding of switching stream SI and SP pictures despite this being different to decoding of play stream SI and SP pictures, and despite a flag, sp_for_switch_flag, being present in the bitstream to distinguish these two types of picture.

The method for decoding switching stream SI and SP pictures is described in JVT-C114 section 3.

3.7 Loop filter 

The CD text is unclear about the operation of the loop filter. In order to ensure that switching stream and play stream SP and SI pictures can be reconstructed identically, the ordinary quantiser index, rather than the SP quantiser index, is used in the loop filter calculations.

4 Improved text for the FCD

The attached document provides improved text for the FCD relating to SP and SI pictures. It is a cut down version of changes relative to D015d5 - all of the bits that are not changed are not there.

The text is written to correspond to the reference software with the bugs described in section 2 fixed. The reference software has been verified, as described in section 6, to be fit for purpose, that is, play stream SP pictures can be decoded identically to switching stream SP pictures.
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5 Remaining Issues

5.1 SI pictures in play streams

SI pictures were introduced to allow random access into a play stream, providing an exact match for a reconstructed SP picture in the play stream. SI pictures were therefore introduced for use in switching streams.

It is not clear that there is any benefit from having SI pictures in a play stream.

However, the syntax in the CD does not allow sp_for_switch_flag to be indicated for SI pictures, and so limits SI pictures to only occur in switching streams.

Hence a change to the text is needed, either to allow sp_for_switch_flag to be indicated for SI pictures, or to clean up the text of section 12: figure 12-1 would need to have all the intra stuff removed from it, and the wording of 12.2.1 would need tidying up.

5.2 Division in the inverse quantisation

Equation 11-2 in the CD text and equation 12-2 in the attached improved text use division by quantisation numbers to perform inverse quantisation. It would be beneficial if the need for this division could be removed.

Some study is encouraged to determine whether this division could be replaced by multiplication by inverse quantisation numbers.

6 Verification

The authors can report that software has implemented to verify the consistency of the proposed text and the reference software.

The independent software, implemented as described in the attached text, can decode bitstreams with SP pictures produced by the reference software, with an exact match of reconstructed pictures. Note this has required implementation in the independent software of the bugs in the reference software as described in section 2.

Independent software has also been developed to take two bitstreams with SP pictures produced by the reference software, and produce one bitstream, the first part of which come from one of the original streams and the second part of which comes from the other, with the link being made by the creation of a switching stream SP picture, implemented as in the attached text. The independent software decoded the resulting single bitstream to create reconstructed pictures that exactly match the corresponding reconstructed pictures of the original two bitstreams.
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3
Definitions 


For the purposes of this Recommendation | International Standard, the following definitions apply.


3.x
SP-field picture: A field structure SP picture.


3.x
SP-frame picture: A frame structure SP picture.


3.x
SP picture: A switching predictive-coded picture; A picture that is coded using motion compensated prediction from previously-decoded reference fields or frames, using at most one motion vector and reference picture to predict the value of each individual block, encoded such that it can be reconstructed identically to another SP or SI picture.

3.x
SI-field picture: A field structure SI picture.


3.x
SI-frame picture: A frame structure SI picture.


3.x
SI picture: A picture coded using information only from itself, encoded such that it can be reconstructed identically to another SP or SI picture.


7.3.3
Slice header syntax


slice_header( ) {

Category

Descriptor




parameter_set_id

4

e( v )




first_mb_in_slice

4

e( v )




if( coding_type( ) = = Inter  | |  coding_type( ) = = Bipred ) {









num_ref_pic_active_fwd_minus1

4

e( v )





if( coding_type( ) = = Bipred )










num_ref_pic_active_bwd_minus1

4

e( v )




}








rps_layer( )








slice_qp_minus26  /* relative to 26 */

4

e( v )




if( coding_type( ) = = SP  | |  coding_type( ) = = SI ) {









if( coding_type( ) = = SP )










sp_for_switch_flag

4

u( 1 )





slice_qp_s_minus26  /* relative to 26 */

4

e( v )




}








if( entropy_coding_mode = = 1 )









num_mbs_in_slice

4

e( v )



}







7.3.4
Reference picture selection layer syntax


rps_layer( ) {

Category

Descriptor




if( coding_type( ) != Intra &&




coding_type( ) != SI) { 









reference_reordering_indicator_fwd

3 | 4

u( 1 )





if( reference_reordering_indicator_fwd ) {










do {











Remapping_of_pic_nums_indicator

3 | 4

e( v )







if( remapping_of_pic_nums_indicator = = 0  | |





remapping_of_pic_nums_indicator = = 1 )












Abs_diff_pic_numbers

3 | 4

e( v )







else if( remapping_of_pic_nums_indicator = = 2 )












Long_term_pic_index

3 | 4

e( v )






} while( remapping_of_pic_nums_indicator != 3 )









}








}








if( coding_type( ) = = Bipred ) {









reference_reordering_indicator_bwd

3 | 4

u( 1 )





if( reference_reordering_indicator_bwd ) {










do {











Remapping_of_pic_nums_indicator

3 | 4

e( v )







if( remapping_of_pic_nums_indicator  = = 0  | |





remapping_of_pic_nums_indicator = = 1 )












Abs_diff_pic_numbers

3 | 4

e( v )







else if( remapping_of_pic_nums_indicator = = 2 )












Long_term_pic_index

3 | 4

e( v )






} while( remapping_of_pic_nums_indicator != 3 )









}








}








ref_pic_buffering_mode

3 | 4

u( 1 )




if( ref_pic_buffering_mode = = 1 ) {








do {









memory_management_control_operation

3 | 4

e( v )





if( memory_management_control_operation = = 1  | |



memory_management_control_operation = = 3 )










Difference_of_pic_nums

3 | 4

e( v )





 else if( memory_management_control_operation = = 2  | |





memory_management_control_operation = = 3 )










long_term_pic_index

3 | 4

e( v )





else if( memory_management_control_operation = = 4 )










max_long_term_pic_index_plus1

3 | 4

e( v )





} while( memory_management_control_operation != 0 | |





 memory_management_control_operation != 5 )








}







}







7.3.5
Slice data syntax


slice_data( ) {

Category

Descriptor




do {









if( coding_type( ) != Intra &&





coding_type( ) != SI)










mb_skip_run

4

e( v )





if( more_rbsp_data( ) )










coded_macroblock_layer( )








} while ( more_rbsp_data ( ) )







}







7.3.6
Macroblock layer syntax


coded_macroblock_layer( ) {

Category

Descriptor




mb_mode

4

e( v )




if( num_subblock_mb[ mb_mode ] = = 4 )









prediction8x8( mb_mode )








Else









prediction16x16( mb_mode )








if( mb_mode != Intra16x16 )









coded_block_pattern

4

e( v )




if( coded_block_pattern  | |  mb_mode = = Intra16x16 ) {









delta_qp

4

e( v )





residual( )








}







}







7.3.6.1
Prediction data for 8x8 coding modes syntax


prediction8x8( mb_mode ) {

Category

Descriptor




for( i=0; i<4; i++ )  /* for each 8x8 block */









block8x8_mode[ i ]

4

e( v )




for( i=0; i<4; i++ )  /* for each 8x8 block */









if( block8x8_mode[ i ] = = Intra8x8)










for( j=0; j<4; j++ )











Intra_pred_mode

4

e( v )




for( i=0; i<4; i++ )  /* for each 8x8 block */









if( num_ref_pic_active_fwd_minus1 > 0  &&



mb_mode != Inter8x8ref0  &&



block8x8_mode[ i ] != Intra8x8  &&



block8x8_mode[ i ] != Direct8x8  &&



block_prediction_mode( block8x8_mode[ i ] ) != Bwd )










ref_idx_fwd

4

e( v )




for( i=0; i<4; i++ )  /* for each 8x8 block */









if( num_ref_pic_active_bwd_minus1 > 0  &&



( block8x8_mode[ i ] != Intra8x8  &&



  block8x8_mode[ i ] != Direct8x8  &&



  block_prediction_mode( block8x8_mode[ i ] ) != Fwd )










ref_idx_bwd

4

e( v )




for( i=0; i<4; i++ )  /* for each 8x8 block */









if( block_prediction_mode( block8x8_mode[ i ] ) = = Bipred  &&



explicit_bipred_weight_indicator > 1  &&



number_of_abp_coeff_minus1 > 0 )










abp_coeff_idx



e( v )




for( i=0; i<4; i++ )  /* for each 8x8 block */









if( block8x8_mode[ i ] != Intra8x8  &&



block8x8_mode[ i ] != Direct8x8  &&



block_prediction_mode( block8x8_mode[ i ] ) != Bwd )










for( j=0; j<num_subblock_block8x8( block8x8_mode[ i ] ); j++ ) 











for( k=0; k<2; k++ )












mvd_fwd[ i ][ j ][ k ]

4

e( v )




for( i=0; i<4; i++ )  /* for each 8x8 block */









if( block8x8_mode[ i ] != Intra8x8  &&



block8x8_mode[ i ] != Direct8x8  &&



block_prediction_mode( block8x8_mode[ i ] ) != Fwd )










for( j=0; j<num_subblock_block8x8( block8x8_mode[ i ] ); j++ )











for( k=0; k<2; k++ )












mvd_bwd[ i ][ j ][ k ]

4

e( v )



}







7.3.6.2
Prediction data for 16x16 coding modes syntax


prediction16x16( mb_mode ) {

Category

Descriptor




if( mb_mode = = Intra4x4 | | mb_mode = = SIntra4x4 )









for( i=0; i<16; i++ )  /* for each 4x4 block */










intra_pred_mode

4

e( v )




else if( mb_mode != Intra16x16  &&  mb_mode != Direct16x16 ) {









for( i=0; i<num_subblock_mb( mb_mode, i ); i++ ) 










if( num_ref_pic_active_fwd_minus1 > 0 &&




subblock_prediction_mode( mb_mode, i ) != Bwd )











ref_idx_fwd

4

e( v )





for( i=0; i<num_subblock_mb( mb_mode, i ); i++ ) {










if( num_ref_pic_active_bwd_minus1 > 0 && 




subblock _prediction_mode( mb_mode, i ) != Fwd )











ref_idx_bwd

4

e( v )





for( i=0; i<num_subblock_mb( mb_mode ); i++ ) {










if( subblock_prediction_mode( mb_mode, i ) = = Bipred  &&




explicit_bipred_weight_indicator > 1  &&




number_of_abp_coeff_minus1 > 0 )











abp_coeff_idx

4

e( v )





for( i=0; i<num_subblock_mb( mb_mode ); i++ ) {










if( subblock_prediction_mode( mb_mode, i ) != Bwd )











for( j=0; j<2; j++ )












mvd_fwd[ i ][ j ]

4

e( v )





for( i=0; i<num_subblock_mb( mb_mode ); i++ ) {










if( subblock_prediction_mode( mb_mode, i ) != Fwd )











for( j=0; j<2; j++ )












mvd_bwd[ i ][ j ]

4

e( v )




}







}







8.3
Slice header semantics


parameter_set_id the parameter set identifier indicates the parameter set in use.


first_mb_in_sliceX specifies the horizontal macroblock position of the first macroblock contained in this slice.


first_mb_in_sliceY specifies the vertical macroblock position of the first macroblock contained in this slice.


num_ref_pic_active_fwd_minus1 specifies the number of reference pictures minus 1 in the forward reference set that are used to decode the picture.


num_ref_pic_active_bwd_minus1 specifies the number of reference pictures minus 1 in the backward reference set that are used to decode the picture.


slice_qp_minus26 specifies the value of the QPY for the MBs in the slice unless modified by the value of delta_qp in the macroblock layer. The decoded value of this parameter shall be in the range of -26 to +25, inclusive.  From this value, the initial QPY parameter for the slice is computed as:


QPY = 26 + slice_qp_minus26

(8-1)


The value of QPY is initialized to the above result and this value is used for the decoding of each macroblock in the slice unless updated by a delta_qp sent in the macroblock layer.


sp_for_switch_flag controls the decoding process..


slice_qp_s_minus26 is signalled for SP and SI slices. The decoded value of this parameter shall be in the range of -26 to +25, inclusive.  The QSY parameter for the slice is computed from slice_qp_s_minus26 as:


QSY = 26 + slice_qp_s_minus26

(8-2)


This value of QSY is used for the decoding of all macroblocks in the slice.


num_mbs_in_slice is signalled for the CABAC entropy coding mode, where the number of macroblocks in the slice is transmitted.


8.4
Reference picture selection layer (rps_layer) semantics

8.4.2
Re-mapping of picture numbers indicator (remapping_of_pic_nums_indicator)


remapping_of_pic_nums_indicator is present in the RPS layer if the picture is a P, B, or SP picture.  It is not present if the picture is an Intra or SI picture. It is present at least once in P and SP pictures and at least twice in B pictures.  remapping_of_pic_nums_indicator indicates whether any default picture indices are to be re-mapped for forward or backward motion compensation of the current slice – and how the re-mapping of the relative indices into the multi-frame buffer is to be specified if indicated.  The interpretation of remapping_of_pic_nums_indicator is shown in Figure 8-2. If remapping_of_pic_nums_indicator indicates the presence of an abs_diff_pic_numbers or long_term_pict_index field, an additional remapping_of_pic_nums_indicator field immediately follows the abs_diff_pic_numbers or long_term_pict_index field.


8.4.3
Reference picture buffering mode (ref_pic_buffering_mode)


ref_pic_buffering_mode specifies the buffering mode of the currently decoded picture picture and thus decides how the multi-frame buffer will be modified after the current picture is decoded. It follows an remapping_of_pic_nums_indicator “end loop” indication when the picture is not an Intra or SI picture. It is the first element of the RPS layer if the picture is an Intra or SI picture. The values for ref_pic_buffering_mode are defined as follows:


ref_pic_buffering_mode = = “0”:
Sliding Window,


ref_pic_buffering_mode = = “1”:
Adaptive Memory Control.


In the “Sliding Window” buffering mode, the current decoded picture shall be added to the buffer with default relative index 0, and any marking of pictures as “unused” in the buffer is performed automatically in a first-in-first-out fashion among the set of short-term pictures. In this case, if the buffer has sufficient “unused” capacity to store the current picture, no additional pictures shall be marked as “unused” in the buffer. If the buffer does not have sufficient “unused” capacity to store the current picture, the picture with the largest default relative index among the short-term pictures in the buffer shall be marked as “unused”. If in this case the current picture is the first field of a frame, then only the field of the same parity (top or bottom) will be marked as unused in the buffer, so that the second field of the current frame may still reference the other field of the largest relative index.  In the sliding window buffering mode, no additional information is transmitted to control the buffer contents.


In the "Adaptive Memory Control" buffering mode, the encoder explicitly specifies any addition to the buffer or marking of data as “unused” in the buffer, and may also assign long-term indices to short-term frames. The current frame and other frames may be explicitly marked as “unused” in the buffer, as specified by the encoder. This buffering mode requires further information that is controlled by memory management control operation (memory_management_control_operation) parameters.


9.2
Slice decoding


A slice is decoded as follows:


If the frame number of the slice to be decoded is different from the frame number of the previously decoded slice, decoding of a new picture is started. Otherwise, decoding of the current picture is continued.


The macroblock address of the first macroblock of the slice is used as an index to the macroblock allocation map to determine which slice group the slice belongs to. Using the calculated macroblock address, the macroblock can be reconstructed directly.  Since no other macroblock belonging to this slice has been decoded (as it is the first macroblock after the slice header), all in-picture prediction mechanisms are reset before decoding and reconstruction.


When mb_allocation_map_type equals to zero, the macroblock address of the next macroblock is implicitly the current macroblock address plus 1.  When mb_allocation_map_type is not zero, the next macroblock address is determined by searching the macroblock allocation map for the next macroblock in raster-scan order belonging to the slice group being decoded.


A picture reference index parameter (ref_idx_fwd or ref_idx_bwd) is a relative index into an ordered set of reference pictures.  For the coding of a P or SP picture, there is one such set of reference pictures, called the forward reference set.  For the coding of a B picture, there are two such sets of reference pictures, called the forward and backward reference sets.


The remapping_of_pic_nums_indicator, abs_diff_pic_numbers, and long_term_pict_index fields allow the order of that relative indexing into the multi-frame buffer to be temporarily altered from the default index order for the decoding of a particular slice. An remapping_of_pic_nums_indicator "end loop" indication indicates the end of a list of re-ordering commands for the forward or backward reference set.


9.2.1
Default index orders


9.2.1.1
Default index order for P and SP pictures


The default index order for forward prediction of P and SP frames is for the short-term frames (i.e., frames which have not been given a long-term index) to precede the long-term frames in the reference indexing order.  Within the set of short-term frames, the default order is for the frames to be ordered starting with the most recently-transmitted reference frame and proceeding through to the reference frame in the short-term buffer that was transmitted first (i.e., in decreasing order of frame number in the absence of wrapping of the ten-bit frame number field).  Within the set of long-term frames, the default order is for the frames to be ordered starting with the frame with the smallest long-term index and proceeding up to the frame with long-term index equal to the most recent value of max_long_term_pic_index_plus1-1.


12
SP and SI pictures


SP pictures make use of motion-compensated predictive coding to exploit temporal redundancy in the sequence, in a similar manner to P pictures. SI pictures make use of spatial prediction, in a similar manner to I pictures. Unlike P pictures, however, SP picture coding allows identical reconstruction of a picture even when different reference pictures are being used. SI picture coding allows identical reconstruction to a corresponding SP picture. These properties of SP and SI pictures provide functionalities for bitstream switching, splicing, random access, VCR functionalities such as fast-forward and error resilience/recovery.


12.1
Syntax


The use of SP and SI pictures is indicated by the nal_unit_type.

If nal_unit_type indicates an SP picture, the sp_for_switch flag is present in the bitstream. If nal_unit_type indicates an SI picture, the sp_for_switch flag is not present in the bitstream, and shall implicitly take the value of 1.

sp_for_switch_flag controls the decoding process.

slice_qp_s_minus26 is used to calculate the parameter QSY which is used for the decoding of all macroblocks in the slice.

12.1.1
NAL unit type (nal_unit_type) and RUN


See subclause QQ for definition.


12.1.2
Macroblock type (mb_mode)


mb_mode indicates the prediction mode and the block size used to encode each macroblock. There are different MB modes for SP and SI pictures. 


12.1.3
Macroblock modes for SI pictures


The MB modes for SI-pictures are similar to those of I pictures with an additional MB mode, called SIntra4x4. Table 12-1 depicts the relationship between the code numbers and mb_mode for SI pictures.










Table 12-1 – MB Type for SI-Pictures


Code_number

mb_mode
(SI-pictures)



0

Sintra 4x4



1

Intra 4x4



2

0,0,0



3

1,0,0



4

2,0,0



5

3,0,0



6

0,1,0



7

1,1,0



8

2,1,0



9

3,1,0



10

0,2,0



11

1,2,0



12

2,2,0



13

3,2,0



14

0,0,1



15

1,0,1



16

2,0,1



17

3,0,1



18

0,1,1



19

1,1,1



20

2,1,1



21

3,1,1



22

0,2,1



23

1,2,1



24

2,2,1



25

3,2,1



For 16x16 based intra mode, the 3 numbers refer to values for (Imode,AC,nc) - see QQ.


12.1.4
Macroblock modes for SP pictures


The MB modes for SP pictures are identical to those of P pictures, see subclause QQ and Table 9-4. However, all of the inter mode macroblocks, i.e., Skip and NxM, in SP pictures refer to SP mode, and are reconstructed as descibed in 12.2.

The Intra8x8 sub-partition mode is not allowed in SP pictures.

12.1.5
Intra prediction mode (Intra_pred_mode)


Intra_pred_mode is present when Intra4x4 or SIntra4x4 prediction types are indicated by the mb_mode. Intra_pred_mode indicates which intra prediction mode is used for a 4x4 block in the macroblock. The code_number for SIntra 4x4 is the same as that described in the Intra_pred_mode entry of Table 9-4. 




Coding of the intra prediction modes for SIntra4x4 blocks in SI pictures is identical to that in I pictures, i.e., the intra prediction modes of the neighbouring blocks are taken into account as described in subclause 9.4. Coding of the intra prediction modes for Intra4x4 blocks in SI pictures differs from I picture coding if the neighbouring block is coded in SIntra4x4 mode. In this case the prediction mode of the neighbouring Sintra 4x4 block is considered to be “mode 0: DC_prediction”.
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Figure 12-1 – A block diagram of a conceptual decoder for non-intra macroblocks in SP and SI pictures in which sp_for_switch_flag = 0. 

12.2
SP and SI picture decoding process


An SP picture consists of macroblocks coded in either Intra mode (Intra4x4 or one of the Intra 16x16 modes) or in SP mode (Skip or NxM). An SI picture consists of macroblocks coded in either Intra mode or in SI mode (SIntra4x4).


Intra macroblocks are decoded using the same process as is used in I and P pictures.


12.2.1
SP and SI picture decoding process for non-switching pictures

This subclause applies to all macroblocks in pictures in which sp_for_switch_flag = 0, except those coded in Intra mode.

Figure 12-1 depicts generic decoding for macroblocks in SI and SP pictures that are not Intra coded. In SP pictures, the prediction P(x,y) for the current macroblock of the picture being decoded is formed by the motion compensated prediction block using the same process as is used in P-picture decoding. In SI pictures, the prediction P(x,y) is formed by intra prediction using the same process as is used in I-picture decoding. After forming the predicted block P(x,y), the decoding of SI and SP non-intra macroblocks follows the same steps.


12.2.1.1
Luma coefficient decoding




The predicted block, P(x,y), where P(x,y) ={p00 … p33}, is transformed  according to equation 12-1 to produce transfrom coefficients cPRED.
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(12-1)


The received prediction error coefficients, wQERR, are scaled using quantisation parameter QP, and added to the transform coefficients of the prediction block, as in equation 12-2.


cPRIOR = cPRED + (wQERR * (1 << (16 + QP/6)))/Q(QP%6)
(12-2)


For luma, QP = QPY, as defined in equations 8-1 and 8-5.



The coefficients Qij(m), used in the formulas below, are defined as:


Qij(m)= Mm,0 for (i,j) = {(0,0),(0,2),(2,0),(2,2)},


Qij(m) = Mm,1 for (i,j) = {(1,1),(1,3),(3,1),(3,3)},


Qij(m) = Mm,2 otherwise;


where the first and second subscripts of M are row and column indices, respectively, of the matrix defined as:
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The resulting sum, cPRIOR, is quantised with a quantisation parameter QS, as in equation 12-3. 

For luma, QS = QSY, which is defined in equation 8-2.





cQREC = {Sign(cPRIOR)*[Abs(cPRIOR)*Q(QS%6) + (1<<(15+QS/6))]}>>(16+QS/6) 
(12-3)

These quantised levels, cQREC, are scaled as in equation 12-4.


wQREC = (cQREC * R(QS%6)) << (QS/6)
 
(12-4)


where R is defined in equation 9-2.

































The transform and reconstruction processes are performed for these scaled levels, as defined in Equations 9-11 through 9-21. Finally, after the reconstruction of a macroblock, filtering takes place as described in subclause 12.2.3.


12.2.1.2
Chroma coefficient decoding


The decoding of chroma components for SP and SI non-intra macroblocks is similar to the decoding of luma components.


The predicted block, P(x,y), where P(x,y) ={p00 … p33}, is transformed  according to equation 12-1 to produce transfrom coefficients cPRED. An additional 2x2 transform is applied to the DC coefficients of these blocks. The 2 dimensional 2x2 transform procedure is defined in equation 12-5:




[image: image10.wmf]ú


û


ù


ê


ë


é


-


ú


û


ù


ê


ë


é


ú


û


ù


ê


ë


é


-


=


1


1


1


1


1


1


1


1


11


10


01


00


DC


DC


DC


DC


c


PRED



(12-5)


The received DC prediction error coefficients, wQERR, are scaled using quantisation parameter QP, and added to the DC transform coefficients of the prediction block, as in equation 12-6.


cPRIOR = cPRED + (wQERR * (1 << (17 + QP/6)))/Q(QP%6)
(12-6)


The resulting sum, cPRIOR, is quantised with a quantisation parameter QS, as in equation 12-7.


cQREC = {Sign(cPRIOR)*[Abs(cPRIOR)*Q(QS%6) + (1<<(15+QS/6))]}>>(17+QS/6) 
(12-7)


These quantised levels, cQREC, are scaled as in equation 12-4.


AC coefficients are decoded in an identical process to that used for luma.

The value of QP to be used for chroma data, denoted QPC, is obtained from QPY using the relationship specified in Table 9-1. Similarly, the value of QS to be used for chroma data, denoted QSC, is obtained from QSY using the relationship specified in Table 9-1.








12.2.2
SP and SI picture decoding process for switching pictures


This subclause applies to all macroblocks in pictures in which sp_for_switch_flag = 1, except those coded in Intra mode.


Figure 12-2 depicts generic decoding for macroblocks in SI and SP pictures that are not Intra coded. In SP pictures, the prediction P(x,y) for the current macroblock of the picture being decoded is formed by the motion compensated prediction block using the same process as is used in P-picture decoding. In SI pictures, the prediction P(x,y) is formed by intra prediction using the same process as is used in I-picture decoding. After forming the predicted block P(x,y), the decoding of SI and SP non-intra macroblocks follows the same steps.
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Figure 12-2 – A block diagram of a conceptual decoder for non-intra macroblocks in SP and SI pictures in which sp_for_switch_flag = 1. 


12.2.2.1
Luma coefficient decoding


The predicted block, P(x,y), where P(x,y) ={p00 … p33}, is transformed  according to equation 12-1 to produce transfrom coefficients cPRED. These transform coefficients are then quantised with a quantisation parameter QS, as in equation 12-8. 

wPRED = {Sign(cPRED)*[Abs(cPRED)*Q(QS%6) + (1<<(15+QS/6))]}>>(16+QS/6) 
(12-8)


Note: equation 12-8 is the same as equation 12-3 except for the change of name of input and output variables.

For luma, QS = QSY, which is defined in equation 8-2.


The received prediction error coefficients, wQERR, are added to these quantised transform coefficients of the prediction block, as in equation 12-9.


cQREC = wPRED + wQERR

(12-9)


These quantised levels, cQREC, are decoded as in subclause 12.2.1.1

12.2.1.2
Chroma coefficient decoding


The decoding of chroma components for SP and SI non-intra macroblocks is similar to the decoding of luma components.


The predicted block, P(x,y), where P(x,y) ={p00 … p33}, is transformed  according to equation 12-1 to produce transfrom coefficients cPRED. An additional 2x2 transform is applied to the DC coefficients of these blocks as in equation 12-5:


The DC transform coefficients are then quantised with a quantisation parameter QS, as in equation 12-10. 


wPRED = {Sign(cPRED)*[Abs(cPRED)*Q(QS%6) + (1<<(15+QS/6))]}>>(17+QS/6) 
(12-10)


Note: equation 12-10 is the same as equation 12-7 except for the change of name of input and output variables.


The received prediction error DC coefficients, wQERR, are added to these quantised DC transform coefficients of the prediction block, as in equation 12-9.


AC coefficients are decoded in an identical process to that used for luma.


The value of QP to be used for chroma data, denoted QPC, is obtained from QPY using the relationship specified in Table 9-1. Similarly, the value of QS to be used for chroma data, denoted QSC, is obtained from QSY using the relationship specified in Table 9-1.


12.2.3
Deblocking filter


The deblocking filter is applied as in 9.6, with all macroblocks being treated as Intra macroblocks, and with QPq being equal to QPY.
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