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ABSTRACT
Adaptive GOP Structure was adopted into JSVM as non-normative because it dose not require any modification for the decoder. It requires a modification on the extractor. In order to use Adaptive GOP structure in JSVM, the information whether Adaptive GOP Structure is used or not is required. Therefore, we propose a flag bit in Scalable Information in order to notify whether Adaptive GOP Structure is used or not to the extractor. This flag bit is added into Scalable Information SEI, because it used only at extractor.

1. Introduction 

Adaptive GOP Structure (AGS) [1] was adopted into JSVM 2.0 as non-normative part of JSVM. 

AGS needs a difference method for temporal scalability in the extractor. AGS affects temporal scalability extraction; therefore, the information whether Adaptive GOP Structure is used or not should be transmitted to the extractor. Thus, we propose a flag bit in Scalable Information SEI.
2. The related history with Adaptive GOP Structure in JSVM S/W   

The extraction scheme for AGS has been changed as SVC reference S/W upgraded. This section describes the extraction scheme for AGS for SVM 3.0 S/W and JSVM S/W. In the following section, Section 3, the syntax and semantics of proposed method are presented. 
AGS was proposed at the 71st MPEG meeting, and the reference software used at that time was SVM 3.0 S/W. [3] Even though AGS requires a new extraction algorithm to support full temporal scalability, it possesses 100% compatibility with the decoder. Therefore, it was classified as non-normative tool. 

In the 71st MPEG meeting, the standardization of SVC became JVT. JSVM 0 and JSVM 1 were released after the 71st Meeting. JSVM 0 and JSVM 1 S/W are on the basis of “Proposed SVM 3.0 software Update” [4]. The transition from SVM 3.0 S/W to JSVM S/W affects the ordering method of ‘temporal_level’ of NAL unit header for AGS. 
In SVM 3.0 S/W, ‘temporal_level’ value increases according to its temporal level as illustrated in Figure 1. The figure shows an example of ’temporal_level’ when GOP size is 16. 
For temporal scalability with 1/2k (where k=1,…,N and the size of GOP is 2N), the extractor of SVM 3.0 drops pictures whose ‘temporal_level’ ≤k. Figure 2 shows an example of ‘temporal_level’ when the size of GOP is 16 and AGS is used. If AGS is used, the temporal scalability is supported up to 1/2l (where l=1..N-3). As illustrated in Figure 2, the extractor of SVM 3.0 can successfully process without any modification even if AGS is used.
In JSVM 0.0 S/W, the ordering method of ‘temporal_level’ became descending order as illustrated in Figure 3. Thus, the extracting method was changed as following.

Extractor of JSVM S/W drops pictures whose ‘temproal_level’ ≥N-k+1 in order to provide temporal scalability with 1/2k (where k=1,…,N and the size of GOP is 2N). N is recoded in ‘max_decomposition_stage’ of Scalable Information SEI.
Figure 4 shows temporal_level when AGS is used in JSVM. In this case, the existing extractor cannot extract properly; therefore, a new extracting method is required. However, the existing method can be used if “temporal_level” is modified to temporal_level_AGS_TS as shown in Figure 5.

If AGS is used, the extractor uses temporal_level_AGS _TS instead of temporal_level.

The temporal_level_AGS_TS is derived as following.

- Calculate “d” of current slice. d is a difference between “max_decomposition_stage” in Scalability Information SEI and “decomposition_stages” in the current slice header.

d = max_decomposition_stages - decomposition_stages

- Calculate temporal_level_AGS_TS

temporal_level_AGS_TS = temporal_level +d
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Figure 1. “temporal_level” of GOP size 16 for SVM 3.0
[image: image2.png]oral_level

P





Figure 2. “temporal_level” of GOP size 16 for SVM 3.0 using AGS with sub-GOP [8,4,2,2]
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Figure 3. “temporal_level” of GOP size 16 for JSVM”
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Figure 4. “temporal_level” of GOP size 16 for SVM 3.0 using AGS with sub-GOP [8,4,2,2]
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Figure 5. modified “temporal_level” (= temporal_level_AGS_TS) 
3. Flag bit for SI SEI for Adaptive GOP Structure 

The extractor of JSVM should know whether AGS is used or not in order to process the temporal scalability. Therefore, a method to indicate this information is required. Scalable Information SEI is used for the sake of Extractor. We propose to add one flag bit in Scalable Information SEI for AGS. In this section, a new syntax and semantics are presented.
3.1 Modification of syntax from JSVM 2.0

Syntax of Scalability Information SEI message
	scalability_information( payloadSize ) {
	C
	Descriptor

	
max_mb_number_in_row
	5
	ue(v)

	
max_mb_number_in_column
	5
	ue(v)

	
frame_rate_unit_nominator
	5
	ue(v)

	
frame_rate_unit_denominator
	5
	ue(v)

	
max_decomposition_stages
	5
	ue(v)

	
num_spatial_layers
	5
	ue(v)

	
avc_base_layer_flag
	5
	u(1)

	
if( avc_base_layer_flag ) {
	
	

	

base_layer_decomposition_stages
	5
	ue(v)

	
}
	
	

	    use_adaptive_gop_structure_flag
	5
	u(1)

	
non_dyadic_spatial_scalability_flag
	5
	u(1)

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

	

if( extended_spatial_scalability_flag) {
	
	

	


frame_width_in_mbs_minus1[ i ]
	5
	ue(v)

	


frame_height_in_mbs_minus1[ i ]
	5
	ue(v)

	
}
	
	

	

else 
	
	

	


spatial_resolution_factor[ i ]
	5
	ue(v)

	

temporal_resolution_factor[ i ]
	5
	ue(v)

	
}
	
	

	}
	
	


3.2 Modification of semantics from JSVM 2.0

use_adaptive_gop_structure_flag indicates whether AGS is used or not.
4. Conclusion
In this document, an added flag bit named ‘use_adaptive_gop_structure_flag’ in Scalable Information SEI is proposed in order to give AGS usage information to the extractor.
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