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1. Introduction

In last Poznan meeting, a new syntax structure of scalability information SEI message was proposed. This syntax describe important information of all the possible layers of a SVC bitstream, namely base layer, temporal/spatial/SNR enhancement layers. 

From our experience in implementing the ROI extraction show case, we found that, when there exist ROIs in a SVC bitstream, the current syntax of scalability information SEI message is still inconvenient to describe the layers of different ROIs. For this purpose, we propose some improvements to the current syntax.

2. Proposed changes

2.1 Reorganization of the syntax

Currently, there is one loop in the syntax to describe layer-by-layer. When there are ROIs and background in the bitstream, the scalability information of each ROI (or background) is repeated in a single loop. With the current syntax, layer descriptions of an ROI can be mixed with descriptions of another ROI as long as the rule of layer id numbering is not violated. This issue is illustrated in Fig. 1. In this example, there is one ROI and background, each has 6 scalable layers.
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Fig. 1: Example of scalable layer information for SVC bitstream with ROI

The difficulty with this syntax structure is that, to find information of all scalable layers of an ROI, we always need to go through the whole SEI message. To avoid this complexity, we propose to divide the whole message into "sections", and each section is identified by one section_id. A section can be used to contain all layers of an ROI, or all layers which does not belong to any ROI. This reorganization is illustrated in Fig. 2. When there is no ROI in the bitstream, the number of sections is 1 which is the same as the current syntax structure.






Fig. 2: Reorganizing scalable layer information into sections

Because for ROI scalability, one section now describes one ROI, so the information of ROI id can be put outside the loop. That is, ROI id information will not have to be repeated in every layer anymore. To assign ROI id to each section, we propose to remove the current sub_pic_layer_flag and have a separate syntax for ROI-to-section mapping. This syntax will be enabled/disabled by a roi_flag. It should be noted that there may be overlapped regions between ROIs (as shown in Fig. 3). So the mapping must support that a section id corresponding an overlapped region is associated to more than one ROI id's. In this syntax, the element num_component_sections_minus1 plus 1 indicates the number of sections (and component_section_id indicates id of each section) that constitute an ROI. The detailed reorganization of the syntax is shown in section 3 (in red). 


Fig. 3: Illustration of overlapped region between two ROIs

2.2 Removal of sub_pic_scalable_layer_info SEI message

The use of sub_pic_scalable_layer_info SEI message is to connect each scalable layer with one motion-constrained slice group set message, which is used to describe the id's of slice groups belonging to one ROI. We find that searching and parsing these two specific SEI messages (among many other messages) for each scalable layer is rather time-consuming. So we propose to put the id of the related slice group right in the loop for each layer. The presence of slice group id is now enabled/disabled by the roi_flag.

3. Improved syntax

Semantics of the new elements:

· roi_flag: indicates if ROI information exists

· num_rois_minus1: plus 1 indicates the number of ROIs

· roi_id: indicates the identification of an ROI

· num_component_sections_minus1: plus 1 indicates the number of sections that constitute an ROI

· component_section_id: indicates the id of a section which belongs to an ROI

· num_section_minus1: plus 1 indicates the number of sections

· section_id: indicates the id of a section
· slice_group_id: indicates the slice group id which corresponds to the related section
	scalability_info( payloadSize ) {
	C
	Descriptor

	roi_flag
	5
	u(1)

	if (roi_flag) {
	
	

	  num_rois_minus1
	5
	u(3)

	  for (i = 0; i <= num_rois_minus1; i++) {
	
	

	     roi_id[ i ]
	5
	u(8)

	     num_component_sections_minus1[ i ]
	5
	u(3)

	     for (j = 0; j <= num_component_sections_minus1; j++) {
	
	

	         component_section_id[ i ][ j ]
	5
	u(8)

	     }
	
	

	  }
	
	

	}
	
	

	num_sections_minus1
	5
	u(3)

	for ( k = 0; k <= num_sections_minus1; k++) {
	
	

	  if(roi_flag)
	
	

	   section_id[ k ]
	5
	u(8)

	
num_layers_minus1[ k ]
	5
	ue(v)

	
for ( i = 0; i <= num_layers_minus1[ k ]; i++ ) {
	
	

	layer_id[ k ][ i ]
	5
	u(8)

	fgs_layer_flag[ k ][ i ]
	5
	u(1)

	sub_region_layer_flag[ k ][ i ]
	5
	u(1)

	profile_level_info_present_flag[ k ][ i ]
	5
	u(1)

	decoding_dependency_info_present_flag[ k ][ i ]
	5
	u(1)

	bitrate_info_present_flag[ k ][ i ]
	5
	u(1)

	frm_rate_info_present_flag[ k ][ i ]
	5
	u(1)

	frm_size_info_present_flag[ k ][ i ]
	5
	u(1)

	layer_dependency_info_present_flag[ k ][ i ]
	5
	u(1)

	init_parameter_sets_info_present_flag[ k ][ i ]
	5
	u(1)

	if (profile_level_info_present_flag[ k ][ i ]) {
	
	

	

layer_profile_idc[ k ][ i ] 
	5
	u(8)

	

layer_constraint_set0_flag[ k ][ i ]
	5
	u(1)

	

layer_constraint_set1_flag[ k ][ i ]
	5
	u(1)

	

layer_constraint_set2_flag[ k ][ i ]
	5
	u(1)

	

layer_constraint_set3_flag[ k ][ i ]
	5
	u(1)

	

reserved_zero_4bits /* equal to 0 */
	5
	u(4)

	

layer_level_idc[ k ][ i ]
	5
	u(8)

	}
	
	

	if (decoding_dependency_info_present_flag[ k ][ i ]) {
	
	

	

temporal_level[ k ][ i ]
	5
	u(3)

	

dependency_id[ k ][ i ]
	5
	u(3)

	quality_level[ k ][ i ]
	5
	u(2)

	}
	
	

	if (bitrate_info_present_flag[ k ][ i ]) {
	
	

	

avg_bitrate[ k ][ i ]
	5
	u(16)

	

max_bitrate[ k ][ i ]
	5
	u(16)

	}
	
	

	if (frm_rate_info_present_flag[ k ][ i ]) {
	
	

	

constant_frm_rate_idc[ k ][ i ]
	5
	u(2)

	

avg_frm_rate[ k ][ i ]
	5
	u(16)

	}
	
	

	if (frm_size_info_present_flag[ k ][ i ]) {
	
	

	
frm_width_in_mbs_minus1[ k ][ i ]
	5
	ue(v)

	frm_height_in_mbs_minus1[ k ][ i ]
	5
	ue(v)

	}
	
	

	if (sub_region_layer_flag[ k ][ i ]) {
	
	

	base_region_layer_id[ k ][ i ]
	5
	u(8)

	dynamic_rect_flag[ k ][ i ]
	5
	u(1)

	if (dynamic_rect_flag[ k ][ i ]) {
	
	

	horizontal_offset[ k ][ i ]
	5
	u(16)

	verticial_offset[ k ][ i ]
	5
	u(16)

	region_width[ k ][ i ]
	5
	u(16)

	region_height[ k ][ i ]
	5
	u(16)

	}
	
	

	}
	
	

	if (roi_flag) {
	
	

	    slice_group_id[ k ][ i ] 
	5
	u(3)

	}
	
	

	If (layer_depdendency_info_present_flag[ k ][ i ]) {
	
	

	num_directly_dependent_layers[ k ][ i ]
	5
	ue(v)

	
for ( j = 0; j < num_directly_dependent_layers[ k ][ i ]; j++ )
	
	

	directly_dependent_layer_id_delta[ k ][ i ][ j ]
	5
	ue(v)

	}
	
	

	If (init_parameter_sets_info_present_flag[ k ][ i ]) {
	
	

	num_ init_seq_parameter_set_minus1[ k ][ i ]
	5
	ue(v)

	
for ( j = 0; j <= num_seq_parameter_set_minus1[ k ][ i ]; j++ )
	
	

	init_seq_parameter_set_id_delta[ k ][ i ][ j ]
	5
	ue(v)

	num_ init_pic_parameter_set_minus1[ k ][ i ]
	5
	ue(v)

	
for ( j = 0; j <= num_pic_parameter_set_minus1[ k ][ i ]; j++ )
	
	

	init_pic_parameter_set_id_delta[ k ][ i ][ j ]
	5
	ue(v)

	
     }
	
	

	    }
	
	

	}
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