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Abstract
I_BL (intra base) macroblock, which uses the scaled and reconstructed base layer signal as the predictor, is used in the current working draft of SVC [１]. Two flags could be used to indicate I_BL macroblock type; base_mode_flag and intra_base_flag. However, the usage of intra_base_flag in the current JSVM seems to be inappropriate for the single-loop decoding case. This contribution clarifies the intra_base_flag syntax in regards to inter-layer prediction constraint.

1. Macroblock syntax in JSVM

The macroblock header syntax structure of SVC, when base_id_plu1 is not 0 and adaptive_prediction_flag is not 0, is depicted in Fig. 1.
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Fig. 1 Macroblock syntax of SVC
If base_mode_flag is 1, then the remaining syntaxes are skipped and the macroblock type, sub-macroblock type and motion information are inferred from the base layer. base_mode_refinement_flag indicates that the quarter-pel refinement of the base layer motion vector is employed, and is used only when SpatialScalabilityType is greater than 0 and the corresponding base layer macroblock mode is not intra. 

In case that neither base_mode_flag nor base_mode_refinement_flag is 1, mb_type is encoded. And if mb_type is I_NxN, intra_base_flag is used to notify whether the current macroblock is I_BL macroblock.
Therefore, we have two ways to set I_BL macroblock; (1) set base_mode_flag to be equal to 1 or (2) set intra_base_flag to be equal to 1

The first method, using base_mode_flag, is applicable only when the corresponding base layer macroblock is intra coded. On the contrary, the second method could be used regardless of the base layer macroblock type. However, using this method, for which the base layer macroblock is intra, seems to be inappropriate because it could be done by simply setting base_mode_flag to 1.

In summary, I_BL macroblock should be encoded using base_mode_flag when the base layer macroblock is intra and should be encoded using intra_base_flag when the base layer macroblock is inter.

If the constrained inter-layer prediction (also known as single loop decoding) is assumed, I_BL macroblock is allowed only when the base layer macroblock is intra.

So, considering the inter-layer prediction constraint and intra_base_flag, intra_base_flag is meaningful only for multi-loop decoding case. However, the current syntax structure uses intra_base_flag regardless of inter-layer prediction constraint, which seems to be irrelevant.

2. The proposed syntax for intra_base_flag

intra_base_flag in JSVM is used as follows.

if( mb_type == I_NxN && base_id_plus1 != 0 )

    intra_base_flag

It is obvious that intra_base_flag should be used only when multi-loop decoding is assumed. Thus, in order to clean up macroblock syntax structure regarding intra_base_flag, we propose one additional condition for intra_base_flag.

So, it is suggested to be modified as follows.

if( mb_type == I_NxN && base_id_plus1 != 0 && Constrained_inter_layer_prediction == 0)

    intra_base_flag

The variable Constrained_inter_layer_prediction for each picture is defined as follows.

- If multi-loop decoding is assumed, 
Constrained_inter_layer_prediction is set to be equal to 0 

- Otherwise ( single-loop decoding is assumed), 
Constrained_inter_layer_prediction is set to be equal to 1

By adding this condition for intra_base_flag, it is used only when multi-loop decoding is employed so that the redundant usage of intra_base_flag for single-loop decoding case is avoided. In case that this flag is not present in bitstream, it shall be inferred to be equal to 0.

More detailed description for the proposed modification to JSVM [２] could be found at the end of this contribution document.

3. Conclusion

We have added additional condition on intra_base_flag so that the ambiguity regarding this flag is clarified. Based on this discussion, we suggest that it should be included in macroblock level syntax of SVC.

Reference:

[1] JVT-O201, “Scalable Video Coding – Working Draft 2,” Busan, April, 2005.

[2] JVT-O202, “Joint Scalable Video Model JSVM-2,” Busan, April, 2005.

Appendix: the proposed modification to JSVM annex.S

- add the following function in sub clause S.7.2 Specification of syntax functions, categories, and descriptors

is_constrained_inter_layer_prediction( ) is specified as follows.
- a variable result is set to 
!( key_picture_flag = = 1 && ( constrained_intra_pred_flag in the PPS of the base layer slice ) = = 0 )

Note that it could be defined alternatively as follows when multi-loop for high-pass picture could be enabled by always_decode_base_layer flag in SPSE.
!( ( key_picture_flag = = 1 && ( constrained_intra_pred_flag in the PPS of the base layer slice ) = = 0 ) || 
  ( key_picture_flag = = 0 && always_decode_base_layer = = 1 ) )
- the return value of the function is_constrained_inter_layer_prediction( ) is set equal to the value of the variable result.

- modification to sub clause S.7.3.7 Slice data in scalable extension syntax

	slice_data_in_scalable_extension( ) {
	C
	Descriptor

	
while( !byte_aligned( ) )
	
	

	

cabac_alignment_one_bit
	2
	f(1)

	
CurrMbAddr = first_mb_in_slice * ( 1 + MbaffFrameFlag )
	
	

	
Constrained_inter_layer_prediction = 
is_constrained_inter_layer_prediction( )
	
	

	
do {
	
	

	

if( MbaffFrameFlag && ( CurrMbAddr % 2  = =  0 ) )
	
	

	


mb_field_decoding_flag
	2
	ae(v)

	

macroblock_layer_in_scalable_extension( )
	2 | 3 | 4
	

	

if( MbaffFrameFlag && ( CurrMbAddr % 2  = =  0 ) )
	
	

	


moreDataFlag = 1
	
	

	

else {
	
	

	


end_of_slice_flag
	2
	ae(v)

	


moreDataFlag = ! end_of_slice_flag
	
	

	

}
	
	

	

CurrMbAddr = NextMbAddress( CurrMbAddr )
	
	

	
} while( moreDataFlag )
	
	

	}
	
	


- modification to sub clause S.7.3.8 Macroblock layer in scalable extension syntax

	macroblock_layer_in_scalable_extension( ) {
	C
	Descriptor

	
if( in_crop_window( CurrMbAddr ) )
	
	

	

if( base_id_plus1  !=  0  &&  adaptive_prediction_flag ) {
	
	

	


base_mode_flag
	2
	ae(v)

	


if( ! base_mode_flag  &&  SpatialScalabilityType > 0   &&



     ! intra_base_mb( CurrMbAddr ) )
	
	

	



base_mode_refinement_flag
	2
	ae(v)

	

}
	
	

	
}
	
	

	
if( ! base_mode_flag  &&  ! base_mode_refinement_flag ) {
	
	

	

mb_type
	2
	ae(v)

	

if( mb_type  = =  I_NxN  &&  base_id_plus1  !=  0 &&
Constrained_inter_layer_prediction = = 0 )
	
	

	


intra_base_flag
	2
	ae(v)

	
}
	
	

	

==== the remaining parts are identical to JSVM 2 ====
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