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Abstract
In HM3.0, DC and Planar modes are coded using a dependent manner, which shares the same codeword in the codeword tables of CAVLC. After the codeword, one flag is then transmitted to signal whether DC or Planar is used. This contribution proposes to update the CAVLC codeword tables in HM3.0 with separate codewords for DC and Planar modes. It is reported that an average BD-Rate reduction of 0.2% is achieved for low complexity all intra (LC-AI) configuration using the proposed method. It is also reported that the running time is almost the same with that of anchor.
1 Introduction
In HM3.0, there are 35 intra prediction modes of luma, including 33 angular prediction modes, DC and Planar. 35 intra prediction modes are used for prediction units (PUs) of 8x8, 16x16 and 32x32, while 18 and 4 intra prediction modes are used for 4x4 PU and 64x64 PU, respectively. During both the most probable mode (MPM) signaling and the coding of remainder mode, DC and Planar share one common mode index and one common codeword. An additional flag is delivered to indicate whether the current intra mode is DC or Planar. Thus, during intra mode coding of HM3.0, 4x4 PU has 17 candidate mode indices while 8x8, 16x16 and 32x32 PUs have 34 candidate mode indices. For CAVLC of HM3.0, two coding tables are used. The selection of coding table depends on whether the intra prediction modes of two neighboring PUs (i.e., the left PU and the above PU of the current PU) are the same or not.
In this contribution, DC and Planar modes are proposed to be coded independently for intra luma mode coding. The algorithm will be described in Section 2 in details.

2 Algorithm Description
In the proposed method, all 35 intra prediction modes are mapped to different mode indices according to a priority order. For example, DC mode takes mode index 0 and Planar mode has mode index 1 and some other modes are mapped to the mode indices from 2 to 34 accordingly. With DC and Planar coded separately, 4x4 PU has 18 candidate mode indices while 8x8, 16x16 and 32x32 PUs have 35 candidate mode indices. And the coding tables for 4x4 PU and 8x8~32x32 PUs in CAVLC are updated with one additional entry. The updated coding tables have the identical structure to the ones in HM3.0 [2]. The coding tables used for 4x4 PU are given in Table 1, which include codewords as well as the depth (namely the length of each codeword). Table_1 is used when two neighboring modes are the same while Table_2 is used when two neighboring modes are different. 
Table 1 Updated codeword tables for 4x4 PU in CAVLC (MPM:MostProbableMode)
	Modes
	
	MPM
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	Table_1
	Code-word
	1
	0
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	31
	30
	29
	28

	
	Depth 
	1
	4
	5
	5
	5
	5
	5
	5
	5
	5
	5
	5
	5
	5
	6
	6
	6
	6

	Table_2
	Code-word
	1
	1
	0
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	31
	30
	29
	28
	Null

	
	Depth
	1
	4
	4
	5
	5
	5
	5
	5
	5
	5
	5
	5
	5
	6
	6
	6
	6
	Null


3 Simulation Results
Our simulations are based on HM3.0 and the recommended test conditions in JCTVC-E700 [1]. Table 2 summaries the coding performance and running time of the proposed method. It can be seen that an average BD-Rate reduction of 0.2% is achieved for low complexity all-intra (LC-AI). And the running time is also the same with that of HM3.0.
Table 2. Coding performance and complexity of the propsed method 
[image: image1.emf]Y BD-rateU BD-rateV BD-rate

Class A -0.2 -0.2 -0.1

Class B -0.2 -0.2 -0.2

Class C -0.2 -0.2 -0.2

Class D -0.2 -0.2 -0.2

Class E -0.2 -0.2 -0.1

All -0.2 -0.2 -0.2

Enc Time[%]

Dec Time[%]



Intra LoCo

100%

100%


4 Conclusion
This contribution proposed a method to code DC and Planar separately for intra luma mode coding and update CAVLC tables accordingly. Experimental results show that an average BD-Rate reduction of 0.2% is achieved for low complexity all-intra (LC-AI) with the proposed method. And no complexity is increased.
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