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1.0
Introduction

It was noted in section 7.3.2.2 of the Joint Video Specification (ITU-T Rec. H.264 | ISO/IEC 14496-10 AVC), Geneva modifications draft specification 37 that in order to decode a picture parameter set (PPS) in a timely fashion, it is necessary to know the number of macroblocks in the picture.  To understand how the number of macroblocks would not be known, consider the case where picture adaptive frame / field coding is used (note: no such problem exists for MB adaptive frame / field coding).  In this case, one might send two PPSs, one associated with an N macroblock frame and the other with N/2 macroblock field.  Since the PPS carries no information identifying it as being associated with a frame or a field, it cannot determine whether the number of macroblocks in the picture is N or N/2.  Currently, for a PPS  decoder to determine the number of macroblocks in a picture, a slice header specifying that PPS would have to be decoded first. The field_pic_flag in the header indicates the frame/field orientation of the picture and that information could then be used to decode the associated PPS.  While it is possible to decode the PPS using syntax in JVT draft specification 37, we believe the solution proposed in Section 2.0 will provide a much cleaner implementation.

2.0 Proposed Solution

To ensure that the number of macroblocks in a picture is known to the decoder of the PPS in a timely fashion, we propose the following changes.

1) Remove the mb_adaptive_frame_field_flag from the sequence parameter set and the field_pic_flag in the slice header.  

2) Add a two-bit FLC syntax element called a frame_field_operation_idc to the PPS.  Let the values of the frame_field_operation_idc syntax element be:

0 = frame

1 = field

2 = frame with macroblock-adaptive frame/field operation

3 = reserved

3.0 Syntax Changes to the JVT Draft Specification

The syntax tables for the sequence parameter set, picture parameter set and slice header from the Joint Video Specification (ITU-T Rec. H.264 | ISO/IEC 14496-10 AVC), Geneva modifications draft specification 37 have been reproduced below.  Syntax changes made to reflect our proposed solution have been marked in bold, red text.

Sequence parameter set RBSP syntax

seq_parameter_set_rbsp( ) {
C
Descriptor


profile_idc
0
ue(v)


level_idc
0
ue(v)


seq_parameter_set_id
0
ue(v)


log2_max_frame_num_minus4
0
ue(v)


pic_order_cnt_type
0
ue(v)


if( pic_order_cnt_type  = =  1 )





num_ref_frames_in_pic_order_cnt_cycle 
0
ue(v)


if( pic_order_cnt_type  <  2 ) {





delta_pic_order_always_zero_flag
0
U(1)



offset_for_non_ref_pic
0
se(v)



offset_for_top_to_bottom_field
0
se(v)


}





if( pic_order_cnt_type  = =  0 )





offset_for_ref_frame[ 0 ]
0
se(v)


else if( pic_order_cnt_type  = =  1 ) {





for( i = 0; i < num_ref_frames_in_pic_order_cnt_cycle; i++ )






offset_for_ref_frame[ i ]
0
se(v)


}




num_ref_frames
0
ue(v)


required_frame_num_update_behaviour_flag
0
u(1)


frame_width_in_mbs_minus1
0
ue(v)


frame_height_in_mbs_minus1
0
ue(v)


frame_coding_only_flag
0
u(1)


mb_adaptive_frame_field_flag
0
u(1)


direct_temporal_constrained_flag
0
u(1)


vui_seq_parameters_present_flag
0
u(1)


if( vui_seq_parameters_present_flag )





vui_seq_parameters( )
0



rbsp_trailing_bits( )
0


}



Picture parameter set RBSP syntax

pic_parameter_set_rbsp( ) {
C
Descriptor


pic_parameter_set_id
1
ue(v)


seq_parameter_set_id
1
ue(v)


entropy_coding_mode
1
ue(v)

   frame_field_operation_idc
1
u(2)


if( pic_order_cnt_type  <  2 )





pic_order_present_flag
1
u(1)


num_slice_groups_minus1
1
ue(v)


if( num_slice_groups_minus1 > 0 ) {





mb_slice_group_map_type
1
ue(v)



if( mb_slice_group_map_type  = =  0 ) 






for( i = 0; i <= num_slice_groups_minus1; i++ )







run_length[ i ]
1
ue(v)



else if( mb_slice_group_map_type  = =  2 )






for( i = 0; i < num_slice_groups_minus1; i++ ) {







top_left_mb[ i ]
1
u(v)





bottom_right_mb[ i ] 
1
u(v)




}





else if(  mb_slice_group_map_type  = =  3  | |  





mb_slice_group_map_type  = =  4  | |  





mb_slice_group_map_type  = =  5 ) {






slice_group_change_direction_flag
1
u(1)




slice_group_change_rate_minus1
1
ue(v)



} else if( mb_slice_group_map_type  = =  6 ) 






for( i = 0; i < MaxMbAddress; i++ )







slice_group_id
1
u(v)


}




num_ref_idx_l0_active_minus1
1
ue(v)


num_ref_idx_l1_active_minus1
1
ue(v)


weighted_pred_flag
1
u(1)


weighted_bipred_explicit_flag
1
u(1)


weighted_bipred_implicit_flag
1
u(1)


pic_init_qp_minus26  /* relative to 26 */
1
se(v)


pic_init_qs_minus26  /* relative to 26 */
1
se(v)


chroma_qp_index_offset
1
se(v)


deblocking_filter_parameters_present_flag
1
u(1)


constrained_intra_pred_flag
1
u(1)


redundant_slice_flag
1
u(1)


vui_pic_parameters_flag
1
u(1)


if( vui_pic_parameters_flag ) {





vui_pic_parameters( )
1



}




rbsp_trailing_bits( )
1


}



Slice header syntax

slice_header( ) {
C
Descriptor


pic_parameter_set_id
4
ue(v)


frame_num
4
u(v)


if( !frame_coding_only_flag ) {





field_pic_flag
4
u(1)



if( field_pic_flag )




     if ( frame_field_operation_idc == 1 )






bottom_field_flag
4
u(1)


}




first_mb_in_slice
4
u(v)


slice_type
4
ue(v)


if( pic_order_cnt_type < 2 && !delta_pic_order_always_zero_flag ) {





delta_pic_order_cnt[ 0 ]
4
se(v)



if( pic_order_present_flag  = =  1  &&  !field_pic_flag )






delta_pic_order_cnt[ 1 ]
4
se(v)


}




if( redundant_slice_flag )





redundant_pic_cnt
4
ue(v)


if( slice_type  = =  B )





direct_spatial_mv_pred_flag
4
u(1)


num_ref_idx_active_override_flag
4
u(1)


if( num_ref_idx_active_override_flag ) {





if( slice_type  = =  P  | |  slice_type  = =  SP  | |  slice_type  = =  B ) {






num_ref_idx_l0_active_minus1
4
ue(v)




if( slice_type  = =  B )







num_ref_idx_l1_active_minus1
4
ue(v)



}




}




ref_idx_reordering( )
4



if( ( weighted_pred_flag  &&  ( slice_type = = P  | |  slice_type = = SP ) )  | |


( weighted_bipred_explicit_flag  &&  slice_type  = =  B ) )





pred_weight_table( )
4



if( nal_unit_type  = =  5 )





non_ref_pic_reset_flag
4
u(1)


else





dec_pic_buffer_management( )
4



slice_qp_delta
4
se(v)


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





if( slice_type  = =  SP )






sp_for_switch_flag
4
u(1)



slice_qs_delta
4
se(v)


}




if( deblocking_filter_parameters_present_flag  = =  1 ) {





disable_deblocking_filter_idc
4
ue(v)



if( disable_deblocking_filter_idc  !=  1 ) {






slice_alpha_c0_offset_div2
4
se(v)




slice_beta_offset_div2
4
se(v)



}




}




if( num_slice_groups_minus1 > 0  &&


mb_slice_group_map_type >= 3  &&


mb_slice_group_map_type <= 5)





slice_group_change_cycle
4
u(v)

}
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Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

Submitting Organization or Person:

Organization name
Polycom, Inc.


Mailing address
5000 Plaza on the Lake

Austin, Texas  78746




Country
USA


Contact person
Michael Horowitz


Telephone
+1 512 372 7091


Fax
+1 512 372 7001


Email
mhorowitz@austin.polycom.com


Place and date of submission
Awaji, Island, JP, 5-13 December, 2002


Relevant Recommendation | Standard and, if applicable, Contribution:

Name (ex: “JVT”)
JVT


Title
Frame/Field Aware Picture Parameter Sets


Contribution number
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X
2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.
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2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.
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The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

In the case of any box other than 2.0 above, please provide the following:

Patent number(s)/status



Inventor(s)/Assignee(s)



Relevance to JVT



Any other remarks:



(please provide attachments if more space is needed)
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Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.
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