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Abstract

This document presents a LM mode harmonization method for SDIP. In the previous meeting, the first position of LM mode in the chroma mode coding in SDIP was agreed [1]. In this test, the performance of LM mode position change is investigated under the new SDIP anchor based on HM4 [2]. The simulation result reportedly shows that the proposed method achieves 0.4%/0.3% and 0.6%/0.4% BD rate reduction in U/V component for all intra HE and LC configurations respectively without any encoder and decoder complexity changes. And also, the simulation result shows that the proposed method achieves 0.1%/0.4%/0.3% and 0.0%/0.5%/0.3% BD rate reduction in Y/U/V component including class F sequences.
1 Introduction

In the previous meeting, the first position of LM mode in the chroma mode coding in SDIP was agreed. However, several simplification and modification with regard to LM mode are adopted at the same time [3]. In this test, the performance of LM mode position change will be investigated under the new SDIP anchor based on HM4.
2 Proposed Methods

In the SDIP anchor, chroma mode candidate list which is including LM mode is created as shown in Figure 1. Maximum four luma modes are mapped to low indices and LM mode is mapped to the next. Mode 0~3 and 7 (Ver+8) are mapped to high ones and only the first six modes are searched in mode decision.
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Figure.1 Chroma mode candidate list in the SDIP anchor

In the proposed method, positions are switched between luma modes and LM mode as shown in Figure 2 for harmonizing luma modes and LM mode. LM mode has the lowest index and luma modes and mode 0~3 and 7 (Ver+8) are followed. Only the first six modes are searched in mode decision same as the SDIP anchor.
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Figure.2 Chroma mode candidate list in the proposed method

3 Experimental Results

The proposed method was implemented on the HM4-SDIP software and the performance was measured under both of intra only configuration (High Efficiency and Low Complexity). Common test condition is used for measuring the performance of the proposed method besides the SDIP option.

Table 1 shows the experimental results in terms of BD rate reduction. The average gains for all intra HE and LC configurations are 0.4%/0.3% and 0.6%/0.4% respectively in the U/V components. There are no noticeable encoder and decoder complexity changes.

	Table.1 BD rate (%) reduction of the proposed method

　
	All Intra HE
	All Intra LC

	　
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0%
	-0.5%
	-0.2%
	0.0%
	-1.0%
	-0.4%

	Class B
	0.0%
	-0.2%
	-0.2%
	0.0%
	-0.4%
	-0.3%

	Class C
	-0.1%
	-0.4%
	-0.3%
	-0.1%
	-0.4%
	-0.4%

	Class D
	-0.1%
	-0.3%
	-0.2%
	0.0%
	-0.4%
	-0.3%

	Class E
	0.0%
	-1.0%
	-0.7%
	0.0%
	-0.7%
	-0.6%

	Overall
	0.0%
	-0.4%
	-0.3%
	0.0%
	-0.6%
	-0.4%

	Enc Time[%]
	101%
	100%

	Dec Time[%]
	100%
	100%


Table 2 also shows the experimental results of LM mode harmonization including class F sequences. The average gains for all intra HE and LC configurations are 0.1%/0.4%/0.3% and 0.0%/0.5%/0.3% respectively in the Y/U/V components.
	Table.2 BD rate (%) reduction of the proposed method including class F sequences

　
	All Intra HE
	All Intra LC

	　
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0%
	-0.5%
	-0.2%
	0.0%
	-1.0%
	-0.4%

	Class B
	0.0%
	-0.2%
	-0.2%
	0.0%
	-0.4%
	-0.3%

	Class C
	-0.1%
	-0.4%
	-0.3%
	-0.1%
	-0.4%
	-0.4%

	Class D
	-0.1%
	-0.3%
	-0.2%
	0.0%
	-0.4%
	-0.3%

	Class E
	0.0%
	-1.0%
	-0.7%
	0.0%
	-0.7%
	-0.6%

	Class F
	-0.2%
	-0.3%
	-0.2%
	-0.1%
	-0.3%
	-0.3%

	Overall
	-0.1%
	-0.4%
	-0.3%
	0.0%
	-0.5%
	-0.3%

	Enc Time[%]
	101%
	100%

	Dec Time[%]
	100%
	100%


4 Conclusion

In this document, LM mode harmonization method for SDIP was proposed. The proposed scheme shows bit-rate reduction without causing any encoder or decoder complexity changes under the new SDIP anchor based on HM4. Accordingly, the proposed scheme shows more harmonized results for the chroma mode decision on SDIP.
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7 Proposed change to WD text

8.3.2
Derivation process for chroma intra prediction mode

Input to this process is a luma location ( xB, yB ) specifying the top-left luma sample of the current block relative to the top‑left luma sample of the current picture.

Output of this process is the variable IntraPredModeC.
Depending on PartMode, the chroma intra prediction mode IntraPredModeC is derived as follows:
-  If PartMode is equal to PART_2Nx2N or PART_NxN, the chroma intra prediction mode IntraPredModeC is derived as specifed in Table 8‑3 or Table 8‑4 with intra_chroma_pred_mode, IntraPredMode[ xB ][ yB ] and chroma_pred_from_luma_enabled_flag as inputs.

Table 8‑4 – Specification of IntraPredModeC according to the values of intra_chroma_pred_mode and IntraPredMode[ xB ][ yB ] when chroma_pred_from_luma_enabled_flag is equal to 1
	intra_chroma_pred_mode
	IntraPredMode[ xB ][ yB ]

	
	0
	1
	2
	3
	X ( 0 <= X < 35 )

	0
	7
	0
	0
	0
	0

	1
	1
	7
	0
	0
	1

	2
	2
	2
	7
	1
	2

	3
	3
	3
	3
	7
	3

	4
	LM
	LM
	LM
	LM
	LM

	5
	0
	1
	2
	3
	X


Table 8‑5 – Specification of IntraPredModeC according to the values of intra_chroma_pred_mode and IntraPredMode[ xB ][ yB ] when chroma_pred_from_luma_enabled_flag is equal to 0

	intra_chroma_pred_mode
	IntraPredMode[ xB ][ yB ]

	
	0
	1
	2
	3
	X ( 0 <= X < 35 )

	0
	7
	0
	0
	0
	0

	1
	1
	7
	1
	1
	1

	2
	2
	2
	7
	2
	2

	3
	3
	3
	3
	7
	3

	4
	0
	1
	2
	3
	X


-  Otherwise (PartMode is equal to PART_2NxhN or PART_hNx2N), IntraPredModeC is derived by following procedures with intra_chroma_pred_mode and the four intra prediction modes of the current coding unit as inputs.

1. The variables xOff, yOff are set as follows:

     
if(PartMode == PART_2NxhN)



{ 




xOff = 0; 




yOff = (1<< log2TrafoSize)>>2; 



}

     else if(PartMode == PART_ hNx2N)



{ 




xOff = (1<< log2TrafoSize)>>2; 




yOff = 0;



}
2. mapIntraPredModeC[0] is derived as follows: 



j = 0;



mapIntraPredModeC[j++] = 35;

3. The table IntraPredModeCnt with a size of 34 recording the four intra prediction modes of the current coding unit is given by

     IntraPredModeCnt[35] = {0};

     for(blkIdx = 0; blkIdx < 4; blkIdx++)




IntraPredModeCnt[ IntraPredMode[ xB+xOff*blkIdx][yB+yOff*blkIdx] ]++;

4. mapping table mapIntraPredModeC with a size of 6 is derived as follows:



for( n = 0; n < 35; n++ )



  if( IntraPredModeCnt[n] )




mapIntraPredModeC[j++] = n;



for( n = 0; n < 3; n++ )



  if(IntraPredModeCnt[n] == 0 && j < 6)




  mapIntraPredModeC[j++] = n;

if( j < 6 )


mapIntraPredModeC[j++] = 7;

5. IntraPredModeC is then derived by



IntraPredModeC = mapIntraPredModeC[ intra_chroma_pred_mode ].
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