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Abstract

In this contribution, a mode dependent coefficient scan method is proposed for inter-coded blocks. The best scan pattern out of the three scans in HM3.0, i.e., zigzag, horizontal, and vertical scans, is selected based on the PU partition mode. The averaged RD performance of the proposed method under RA_HE, RA_LC, LB_HE, LB_LC, LP_HE, and LP_LC conditions are 0.0%, 0.0%, -0.1%, -0.5%, -0.2% and -0.4%, respectively. 
1 Introduction 

Mode dependent coefficient scan (MDCS) for intra blocks had been adopted in Daegu meeting. Three candidate scan patterns, i.e., horizontal, vertical, and zigzag scans are used. And one of them is selected based on the intra prediction direction of the current TU. 
In this proposal, we extend MDCS to inter blocks. The proposed method is denoted as MDCS-Inter. The existing three scan patterns are used as candidates. Inter PU partition mode instead of intra prediction direction is used to select a scan pattern from the three candidates. 
PU partition mode often indicates the direction of either object boundaries or object textures, which results in residual blocks with directional texture along the direction due to the inaccurate motion estimation. So PU partition can provides a hint of the distribution of the transform coefficients from the directional residual. Therefore it is reasonable to choose the coefficient scan pattern based on PU partition mode if the CU is inter-coded.

2 Proposed Scheme 
The three scan patterns, i.e., zigzag, horizontal and vertical are shown in Figure 1.
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Figure 1. Candidate scan patterns 
The scanning order of a TU is determined by the inter PU partition mode. The relationship between PU partition mode and the scan pattern is shown in Table 1.

Table 1  The relationship between PU partition mode and scan pattern

	PU partition
	Scan pattern

	SIZE_2NxN
	Vertical

	SIZE_Nx2N
	Horizontal 

	SIZE_2Nx2N 
	Zig-zag

	SIZE_NxN
	Zig-zag


3 Simulations & Results

The proposed MDCS-Inter is implemented on top of HM3.0-dev. Simulations are conducted based on the JCT-VC common test condition defined in [2]. This proposal has been cross-verified by Panasonic in JCTVC-F227.
Table 2  Average BD-rate saving of MDCS-Inter
	　
	Random Access HE
	Random Access LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0 
	0.3 
	0.2 
	0.1 
	0.0 
	-0.3 

	Class B
	0.0 
	0.0 
	-0.1 
	-0.1 
	-0.1 
	-0.1 

	Class C
	-0.1 
	-0.1 
	-0.1 
	-0.1 
	-0.1 
	0.1 

	Class D
	0.0 
	0.0 
	0.0 
	-0.1 
	0.0 
	-0.1 

	Class E
	　
	　
	　
	　
	　
	　

	Overall
	0.0 
	0.1 
	0.0 
	0.0 
	-0.1 
	-0.1 

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	101%
	100%

	
	
	
	
	
	
	

	　
	Low delay B HE
	Low delay B LC

	　
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　

	Class B
	0.0 
	0.0 
	-0.2 
	-0.5 
	-0.5 
	-0.5 

	Class C
	-0.2 
	-0.5 
	-0.5 
	-0.5 
	-0.1 
	-0.3 

	Class D
	-0.2 
	-0.7 
	-0.1 
	-0.3 
	0.2 
	-0.1 

	Class E
	0.0 
	-0.4 
	0.0 
	-0.8 
	-0.9 
	-0.2 

	Overall
	-0.1 
	-0.4 
	-0.2 
	-0.5 
	-0.3 
	-0.3 

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	101%
	98%

	
	
	
	
	
	
	

	　
	Low delay P HE
	Low delay P LC

	　
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　

	Class B
	0.0 
	-0.1 
	0.1 
	-0.4 
	-0.3 
	-0.3 

	Class C
	-0.2 
	-0.3 
	-0.7 
	-0.4 
	-0.1 
	-0.4 

	Class D
	-0.3 
	0.0 
	0.1 
	-0.4 
	0.6 
	0.2 

	Class E
	-0.3 
	-0.9 
	-1.1 
	-0.8 
	0.2 
	-0.8 

	Overall
	-0.2 
	-0.3 
	-0.3 
	-0.4 
	0.1 
	-0.3 

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	100%
	101%


4 Conclusion

In this contribution, a mode dependent coefficient scanning method is proposed for inter-coded blocks. The proposed method exploits the correlation between the inter PU partition modes and the coefficient scan pattern. Results show that coding performance can be improved while no additional complexity is added.
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7 Proposed changes to WD text
7.3.9 Transform coefficient syntax

	transform_coeff( x0, y0, log2TrafoSize, trafoDepth, cIdx ) {
	Descriptor

	
if( ( ( cIdx = = 0  &&  cbf_luma[ x0 ][ y0 ][ trafoDepth ] )  | |



( cIdx = = 1  &&  cbf_cb[ x0 ][ y0 ][ trafoDepth ] )  | |



( cIdx = = 2  &&  cbf_cr[ x0 ][ y0 ][ trafoDepth ] ) ) ) {
	

	

if( cu_qp_delta_enabled_flag && !IsCuQpDeltaCoded ) {
	

	


cu_qp_delta
	se(v) | ae(v)

	


IsCuQpDeltaCoded = 1
	

	

}
	

	

if( split_transform_flag[ x0 ][ y0 ][ trafoDepth ] ) {
	

	


x1 = x0 + ( ( 1 << log2TrafoSize ) >> 1 )
	

	


y1 = y0 + ( ( 1 << log2TrafoSize ) >> 1 )
	

	


transform_coeff( x0, y0, log2TrafoSize − 1, trafoDepth + 1, cIdx )
	

	


transform_coeff( x1, y0, log2TrafoSize − 1, trafoDepth + 1, cIdx )
	

	


transform_coeff( x0, y1, log2TrafoSize − 1, trafoDepth + 1, cIdx )
	

	


transform_coeff( x1, y1, log2TrafoSize − 1, trafoDepth + 1, cIdx )
	

	

} else {
	

	


if ( PredMode  = =  MODE_INTRA ) { 
	

	



if (cIdx  = =  0)
	

	




scanIdx  =  ScanType[ log2TrafoSize -2][ IntraPredMode ]
	

	



else
	

	




scanIdx  =  ScanTypeC[ log2TrafoSize -2][ IntraPredModeC ]
	

	


} else {
	

	



scanIdx = ScanType[ log2TrafoSize -2][ PartMode ]
	

	


}
	

	


if ( entropy_coding_mode_flag )
	

	



residual_coding_cabac( x0, y0, log2TrafoSize, trafoDepth, 
scanIdx, cIdx )
	

	


else if ( !entropy_coding_mode_flag )
	

	



residual_coding_cavlc( x0, y0, log2TrafoSize, trafoDepth,  scanIdx, cIdx )
	

	

}
	

	
}
	

	}
	


7.4.9 Transform coefficient semantics

When PredMode is equal to MODE_INTER, different scanning orders are used. The arrays specifying the scanning order are derived as follows. 

· The array InterScanType[ log2TrafoSize ][ PartMode ], specifying the scanning order for various transform block sizes and CU partition modes, is derived as specified in Table 7‑13. The derived InterScanType is applied to all luma and chroma blocks inside the CU.
Table 7-13 – Specification of InterScanType[ log2TrafoSize ][ PartMode ]
	PartMode
	log2TrafoSize

	
	2
	3
	4
	5

	PART_2Nx2N
	0
	0
	0
	0

	PART_2NxN
	2
	2
	2
	2

	PART_Nx2N
	1
	1
	1
	1

	PART_NxN
	0
	0
	0
	0
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