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1. Introduction

In last Poznan meeting, a method to enable ROI extraction from SVC bitstream was proposed [1]. To help the extractor in extracting ROI bitstreams, the information of ROIs inside a SVC bitstream was included in scalability information SEI message [2]. In this contribution, we present a show case of ROI extraction using scalability information SEI message. Here, we focus on the application where ROI is extracted according to ROI id. In addition, we propose one correction to the current syntax of scalability information SEI message, so as to support overlapped regions between ROIs.

2. System overview
An overview of the system for ROI-based video communication is shown in Fig. 1. At the encoder, raw video data is encoded into SVC NAL units. Also, the information about ROIs in bitstream (and other scalability information) is encoded into one NAL unit. In this system, this SEI NAL unit is put before video data NAL unit. At the extractor, the SEI message is parsed to find the necessary information of ROIs. The extractor also takes as input the id's of ROIs which should be extracted. These ROI ids can be provided by end user or decided based on the limited resources of connection link or end-device. The extractor then examine each video NAL unit to determine if that NAL unit is to be discarded or not. Finally, the decoder decodes the stream of extracted (or remained) NAL units.
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Fig. 1: Overview of a video communication with ROI extraction

3. ROI extraction procedure

As mentioned above, from the original bitstream, the extractor can take any ROI at any available spatial resolution. The requested ROIs together with their requested spatial resolution can be decided by the user or by the constraints of end-devices and networks. Here, we suppose that the request information is already given. In ROI extraction, operation consists of 2 steps. First step is parsing SEI message to get the information for ROI extraction. The last step is to extract the bitstream from original SVC bitstream with the information. 

3.1 Parsing SEI

To extract ROI, it needs to get information about ROI from input bitstream. The information is described in the SEI in NAL bitstream. It may get the information of ROI description by parsing the SEI data. Spatial scalable Info. SEI, Sub-picture scalable layer info. SEI, motion-constrained slice group set SEI are parsed to get ROI information. The extracted information related with ROI are layer_id of ROI containing scalable layer, number of related ROIs with the scalable layer, and the scalable information of the layer such as temporal level, dependency id, and quality level. By checking sub_pic_layer_flag, the scalable layer that contains ROI is identified. And then, for the layers that contain ROIs, num_related_rois that represents number of ROIs related with the scalable layer is read. And ROI_ids for each related ROI are read. Sub-picture scalable layer info. SEI and the motion-constrained slice group set SEI are always paired. And from these SEIs, the mapping information between slice group id and layer_id is extracted, thereby each slice group is mapped into ROI_id. 

3.2 Sequence Extraction Operation

ROI Extraction is the operation that selects NALs related with ROI_id which is inputted by input parameter. By parsing NAL header, the scalable information as temporal level, dependency id, and quality level of the NAL is informed, and the NALs related with the inputted extraction point are chosen. And, from the mapping information between ROI_id and slice group id, the slice groups related with the ROI_id are identified. We assume that slice group id of each slice data are in increasing order. And among the NALs chosen by scalability extraction point, the ones that contain slice group id related with ROI are finally selected. The extracted bitstream is composed of the selected NALs.
4. Extraction example

In this section, we show an example of ROI extraction. In this example, there are two ROIs and one overlapped regions between ROIs as illustrated in Fig. 2. This bitstream is encoded with two spatial layers (QCIF and CIF).




Fig. 2: Illustration of two ROIs in the Bus sequence

The instruction format to run the extractor program is as follows:

	>> [exractor.exe] [input sequence] [output sequence] [-r R] [-e WxH@F:B]

r: ROI Extraction Mode; R : ROI id; W : Frame width; H : Frame height; F : Frame rate; B : Target bitrate, 


Figures 3, 4, and 5 show the screen captures of extraction processes and the displays of extracted ROIs.


Fig. 3: Display of extraction process of extractor


Fig. 4: Display of extracted ROI 1


Fig. 5: Display of extracted ROI 2

5. Correction of current syntax

In the current syntax of scalability information SEI message, each scalable layer is associated with only one ROI id. However, as shown in JVT-042, there are some overlapped regions between ROIs, and a scalable layer of an overlapped region needs to be associated with all the ROIs which contain the overlapped region. Actually this is a missed point in integrating two proposal JVT-P042 and JVT-P061. So, we propose to make a correction to the current syntax as follows (highlighted in red).

Semantics of added element
num_related_rois: indicates the numbers of ROIs to which the scalable layer belongs.

	scalability_info( payloadSize ) {
	C
	Descriptor

	
num_layers_minus1
	5
	ue(v)

	
for ( i = 0; i <= num_layers_minus1; i++ ) {
	
	

	layer_id[ i ]
	5
	u(8)

	fgs_layer_flag[ i ]
	5
	u(1)

	sub_pic_layer_flag[ i ]
	5
	u(1)

	sub_region_layer_flag[ i ]
	5
	u(1)

	profile_level_info_present_flag[ i ]
	5
	u(1)

	decoding_dependency_info_present_flag[ i ]
	5
	u(1)

	bitrate_info_present_flag[ i ]
	5
	u(1)

	frm_rate_info_present_flag[ i ]
	5
	u(1)

	frm_size_info_present_flag[ i ]
	5
	u(1)

	layer_dependency_info_present_flag[ i ]
	5
	u(1)

	init_parameter_sets_info_present_flag[ i ]
	5
	u(1)

	if (profile_level_info_present_flag[ i ]) {
	
	

	

layer_profile_idc[ i ] 
	5
	u(8)

	

layer_constraint_set0_flag[ i ]
	5
	u(1)

	

layer_constraint_set1_flag[ i ]
	5
	u(1)

	

layer_constraint_set2_flag[ i ]
	5
	u(1)

	

layer_constraint_set3_flag[ i ]
	5
	u(1)

	

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

	

layer_level_idc[ i ]
	5
	u(8)

	}
	
	

	if (decoding_dependency_info_present_flag[ i ]) {
	
	

	

temporal_level[ i ]
	5
	u(3)

	

dependency_id[ i ]
	5
	u(3)

	quality_level[ i ]
	5
	u(2)

	}
	
	

	if (bitrate_info_present_flag[ i ]) {
	
	

	

avg_bitrate[ i ]
	5
	u(16)

	

max_bitrate[ i ]
	5
	u(16)

	}
	
	

	if (frm_rate_info_present_flag[ i ]) {
	
	

	

constant_frm_rate_idc[ i ]
	5
	u(2)

	

avg_frm_rate[ i ]
	5
	u(16)

	}
	
	

	if (frm_size_info_present_flag[ i ]) {
	
	

	
frm_width_in_mbs_minus1[ i ]
	5
	ue(v)

	frm_height_in_mbs_minus1[ i ]
	5
	ue(v)

	}
	
	

	if (sub_region_layer_flag[ i ]) {
	
	

	base_region_layer_id[ i ]
	5
	u(8)

	dynamic_rect_flag[ i ]
	5
	u(1)

	if (dynamic_rect_flag[ i ]) {
	
	

	horizontal_offset[ i ]
	5
	u(16)

	verticial_offset[ i ]
	5
	u(16)

	region_width[ i ]
	5
	u(16)

	region_height[ i ]
	5
	u(16)

	}
	
	

	}
	
	

	if (sub_pic_layer_flag[ i ]) { 
	
	

	  num_related_rois[ i ]
	5
	u(3)

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

	

  roi_id [ i ][ j ]
	5
	u(3)

	  }
	
	

	If (layer_depdendency_info_present_flag[ i ]) {
	
	

	num_directly_dependent_layers[ i ]
	5
	ue(v)

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

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

	}
	
	

	If (init_parameter_sets_info_present_flag[ i ]) {
	
	

	num_ init_seq_parameter_set_minus1[ i ]
	5
	ue(v)

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

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

	num_ init_pic_parameter_set_minus1[ i ]
	5
	ue(v)

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

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

	
}
	
	

	}
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