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Abstract

This contribution proposes intra remaining mode coding based on the ranks of intra prediction modes. The proposed change brings 0.2% BD-rate reduction for intra low complexity configurations.
1 Introduction
At the 6th JCT-VC meeting, a new intra remaining mode coding was proposed in JCTVC-F106 [1]. In this contribution, it is tested on top of HM 4.0.
2 Proposal description
In order to make rank tables for intra remaining modes have the ranks of intra prediction modes, the parsing and decoding process for intra prediction modes are changed as depicted in figure 2.1.
[image: image1.png]parse rankmoge

parse MPM idx
increase rankode
depending on ranks of MPMs
Mode=MPMO or T
MPM1
Obtain mode from ranknge

in the rank table

Update the rank table





Figure 2.1. Parsing and decoding of intra prediction mode

There are two ranking tables. One is for 4x4 blocks, and the other is for 8x8 to 32x32 blocks. When MPM flag (prev_intra_luma_pred_flag) is 0, a rank is parsed. And the rank is increased by 1 if it is equal to or larger than the rank of MPM0. It is repeated for the rank of MPM1 once more. Now, the intra prediction mode for the current block is obtained from the possibly increased rank and the rank table. Whether the MPM flag is 0 or 1, the ranking table is always updated. 
For the proposed method, initial values for rank tables and VLC tables for rank are newly defined. They are obtained by training, which has been done with non-test set. 
Source codes for initialization tables
const UInt  g_auiIntraModeTableD17[18] = { 0, 3, 16, 17, 2, 9, 8, 12, 15, 1, 11, 13, 5, 10, 6, 14, 7, 4};

const UInt  g_auiIntraModeTableE17[18] = { 0, 9, 4, 1, 17, 12, 14, 16, 6, 5, 13, 10, 7, 11, 15, 8, 2, 3 };

const UInt  g_auiIntraModeTableD34[35] = { 0, 3, 31, 30, 2, 17, 16, 1, 32, 29, 22, 10, 9, 12, 23, 13, 7, 4, 8, 21, 33, 28, 20, 18, 24, 25, 6, 14, 15, 11, 5, 34, 26, 27, 19 };

const UInt  g_auiIntraModeTableE34[35] = { 0, 7, 4, 1, 17, 30, 26, 16, 18, 12, 11, 29, 13, 15, 27, 28, 6, 5, 23, 34, 22, 19, 10, 14, 24, 25, 32, 33, 21, 9, 3, 2, 8, 20, 31 };

Source codes for VLC tables
const UInt huff17_2[18]       = { 1, 7, 4, 1, 12, 10, 7, 6, 5, 4, 1, 0, 26, 23, 22, 55, 54, 0 };

const UInt lengthHuff17_2[18] = { 1, 4, 4, 4, 5, 5, 5, 5, 5, 5, 5, 5, 6, 6, 6, 7, 7, 0 };

const UInt huff34_2[35]       = { 1, 1, 4, 0, 12, 3, 28, 21, 5, 4, 63, 60, 58, 53, 47, 46, 45, 41, 40, 125, 124, 123, 119, 118, 111, 110, 109, 108, 105, 104, 89, 88, 245, 244, 0 };

const UInt lengthHuff34_2[35] = { 1, 3, 4, 4, 5, 5, 6, 6, 6, 6, 7, 7, 7, 7, 7, 7, 7, 7, 7, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 9, 9, 0 };

3 Simulation result
The proposed method has been implemented on top of HM 4.0, and the performance was measured under LC-IN configuration. Common test condition [2] was used.
Table 3-1. Performance in LC-IN
	
	
	
	

	
	All Intra LC

	
	Y
	U
	V

	Class A
	-0.2%
	-0.1%
	-0.1%

	Class B
	-0.2%
	-0.2%
	-0.2%

	Class C
	-0.2%
	-0.2%
	-0.2%

	Class D
	-0.1%
	0.0%
	0.0%

	Class E
	-0.1%
	0.0%
	0.0%

	Overall
	-0.2%
	-0.1%
	-0.1%

	
	-0.2%
	-0.1%
	-0.1%

	Enc Time[%]
	101%

	Dec Time[%]
	100%


The proposed method gives 0.2% BD bit rate reduction under LC-IN configurations. Encoding and decoding times are very similar to those given by the anchor. The detailed results for each sequence and QP are attached in the excel sheet.
4 Conclusion
In this contribution, remaining mode coding based on the ranks of intra prediction modes is described and tested on top of HM 4.0. It gives 0.2% BD bit rate reduction. 
Furthermore, in JCTVC-G243 [3], the proposed method is combined with other tools of CE6b and shows partly additive BD gains. Note that exponential golomb codes and initial ranks with mode values itself are used in the combined solution.
Therefore, we recommend to adopt this into the next version of HM as implemented in the combined solution.
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