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Abstract

This contribution (E330 in Geneva) proposes reducing the neighboring dependencies in the context selection of significant_coeff_flag for positions in the top-most row and left-most column of a transform (i.e. the top and left edge). While the simplified context selection method in JCTVC-D260 (adopted for HM-2.0), eliminates the neighboring dependency on the most recently decoded significant_coeff_flag within a diagonal, this contribution eliminates the dependency when wrapping from one diagonal to another during zig-zag scan. This modification was implemented in HM-3.0 and its coding efficiency was evaluated in the high efficiency configuration with a coding loss 0.1%, 0.1%, 0.0% for Intra and Random Access and Low Delay. 
1 Introduction
For improved coding efficiency, HM-2.0 uses a highly adaptive context selection approach for significant_coeff_flag in the significance map, where the context selection can depend on the value of the coefficients of the neighbouring positions (typically in the left, top-left and top directions) in the transform.  A context selection method was proposed in JCTVC-D260 (adopted for HM-2.0) that eliminates the neighboring dependency to the diagonal neighbours (as shown in Fig. 1), which is typically the most recently decoded significant_coeff_flag.  However, when the processing significant_coeff_flags that are near the edge of the transform, the most recently decoded bin may not be the diagonal neighbour, but the immediate top or left neighbour (as shown in Fig. 2).  To minimize speculative computations for parallel bin decoding, it would be desirable to avoid dependency on the previously decoded bin.  

[image: image1]
Fig.1 – Simplified context selection for significant map in HM-2.0.  Context for position X depends on B, E, F, H and I.

[image: image2]
Fig.2 – When processing the significant_coeff_flag in positions highlighted in blue (every other position in first row and every other position in first column), there is dependency on previously decoded bin highlighted in grey. These dependencies occur at the edges of the transform.  This dependency will be a challenge for parallel decoding of two bins (or more) at a time.  

2 Simplified Context Selection for Significance Map

To enable parallel processing of the bins, this contribution proposes reducing the context dependencies for the significant_coeff_flag in positions near the edge of the transform.  The dependency on I (the immediate left neighbor) is removed for positions in the first row, and dependency on F (the immediate top neighbor) is removed for positions in the first column.  Fig. 3 shows these modifications. 

[image: image3]
Fig.3 – For parallel processing of at least two bins, remove the dependency to the immediate top neighbour for the positions in the first column; also remove the dependency to the immediate left neighbour for the positions in the first row.

Note dependency removal in Fig.3 is helpful even when attempting to decode more than 2 bins in parallel.  As shown in contribution JCTVC-D244, the number of speculative computation grows exponentially with the number of parallel bins.  The dependency removal in Fig. 3 would delay the start of the exponential growth by one position (i.e. it could potentially half the number of speculative computations). 

3 Experiment Results

The HM-3.0 software is used for the evaluation, the simulation platforms is LSF equipped with Intel(R) Xeon(R) CPU X5570@2.93GHz  64 bits Linux machines, the common test conditions and reference configurations specified by the Software AhG are followed.  

Removing dependency for 2-bin parallelism. 
	 
	All Intra HE

	
	Y
	U
	V

	Class A
	0.2 
	0.3 
	0.4 

	Class B
	0.1 
	0.2 
	0.3 

	Class C
	0.1 
	0.1 
	0.2 

	Class D
	0.1 
	0.1 
	0.1 

	Class E
	0.2 
	0.3 
	0.3 

	Overall
	0.1 
	0.2 
	0.3 

	Enc Time[%]
	99%

	Dec Time[%]
	100%

	
	
	
	

	 
	Random Access HE

	
	Y
	U
	V

	Class A
	0.1 
	0.0 
	0.3 

	Class B
	0.1 
	0.0 
	0.3 

	Class C
	0.0 
	0.2 
	-0.1 

	Class D
	0.0 
	-0.2 
	-0.1 

	Class E
	 
	 
	 

	Overall
	0.1 
	0.0 
	0.1 

	Enc Time[%]
	100%

	Dec Time[%]
	101%

	
	
	
	

	 
	Low delay B HE

	 
	Y
	U
	V

	Class A
	 
	 
	 

	Class B
	0.1 
	0.1 
	0.0 

	Class C
	0.1 
	0.0 
	0.0 

	Class D
	0.0 
	-0.1 
	0.6 

	Class E
	0.0 
	0.6 
	0.2 

	Overall
	0.0 
	0.1 
	0.2 

	Enc Time[%]
	100%

	Dec Time[%]
	99%


Table 1 Average loss from reducing dependency at the edge of the transform to help enable parallel processing. Positive numbers in the table means coding loss. 
4 Text for Working Draft
Derivation process of ctxIdxInc for the syntax element significant_coeff_flag
Inputs to this process are the color component index cIdx, the current coefficient scan position ( xC , yC ) and the transform block size log2TrafoSize.

Output of this process is ctxIdxInc.
The variable sigCtx depends on the current position ( xC, yC ), the transform block size and previsously decoded bins of the syntax element significant_coeff_flag. For the derivation of sigCtx, the following applies.

· If log2TrafoSize is less than or equal to 3, sigCtx is derived as follows.

shift  
=  log2TrafoSize  = =  3 ? 1 : 0
sigCtx  =  ( ( yC  >>  shift )  <<  2 )  +  ( xC  >>  shift )
(9‑57)
· Otherwise if xC is less than 2 and yC is less than 2, sigCtx is derived as follows.

sigCtx  =  ( yC  <<  1 )  +  xC

(9‑58)
· Otherwise if yC is equal to 0, sigCtx is derived as follows.

sigCtx  =  4  +  significant_coeff_flag[ xC-2 ][ yC ]
(9‑59)
· Otherwise if xC is equal to 0, sigCtx is derived as follows.

sigCtx  =  4  +  significant_coeff_flag[ xC ][ yC-2 ]
(9‑60)
· Otherwise (xC is greater than 1 and yC is greater than 1) , the following applies.

· The variable sigCtx is initialized using previously decoded bins of the syntax element significant_coeff_flag as follows.

sigCtx  =  
significant_coeff_flag[ xC-1 ][ yC ]  +  significant_coeff_flag[ xC ][ yC-1 ]  +  


significant_coeff_flag[ xC-1 ][ yC-1 ]
(9‑61)
· When xC is greater than 1, the following applies.

sigCtx  =  sigCtx  +  significant_coeff_flag[ xC-2 ][ yC ]
(9‑62)
· When yC is greater than 1, the following applies.
sigCtx  =  sigCtx  +  significant_coeff_flag[ xC ][ yC-2 ]
(9‑63)
· The variable sigCtx is dervied as follows.

sigCtx  =  10  +  min( 4, sigCtx )

(9‑64)
The context index increment ctxIdxInc is derived using the color component index cIdx, the transform block size log2TrafoSize and sigCtx as follows.

· If cIdx is equal to 0, ctxIdxInc is derived as follows.

ctxIdxInc  =  ( ( 5  −  log2TrafoSize )  *  16 )  +  sigCtx
(9‑65)
· Otherwise (cIdx is greater than 0), ctxIdxInc is derived as follows.

ctxIdxInc  =  64  +  ( ( 4  −  log2TrafoSize )  *  16 )  +  sigCtx
(9‑66)
5 Summary

This contribution presents a modification to the context selection of significant_coeff_flag by reducing the dependency at position near the edge of the transform, where dependencies are to the top and left rather than diagonal. The dependency reduction results in an average coding loss of 0.1% for Intra, 0.0% for Low delay and 0.1% for Random Access.
6 Patent rights declaration(s)
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First row: Context selection not dependent on I. Note: B, E, and F do not exist for these positions.





First column: Context selection not dependent on F. Note: H, E, and I do not exist for these positions.
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