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Abstract
This document propose to set the intra mode number to be 35 for intra 4x4 PU to simplify the intra mode coding and remove the mapping of most probable mode in HM5.0, no performance lost observed when setting the intra mode number to be 35 from 18 for intra 4x4 PU.
1 Introduction and description
Table 1. Intra mode number for intra in HM5.0 and Proposed
	PU size
	Intra mode number

	
	HM5.0
	Proposed

	4x4 
	18 
	35

	8x8
	35 
	35

	16x16
	35 
	35

	32x32 
	35 
	35

	64x64 
	35
	35


In HM5.0, the intra mode number for all PUs except for 4x4 PU is 35. For 4x4 PU, the intra mode number is 18. Two problems exists in current design.
(1). When coding/decoding the intra mode when the current intra mode is not equal to any most probable mode, the encoder/decoder have to decide writing/reading 4 or 5 bits according to the current PU size which will increase the implementing and parsing cost, for example, 4 bits for 4x4 PU and 5 bits for other PU size if not considering the escape bit. 
(2). In Intra mode coding, MPM of current block is predicted based on neighbor blocks. When Intra mode number of neighbor block is larger than the maximum Intra mode number of current block, a remapping is used to obtain the MPM of current block.
To simplify and unify the intra mode encoding/decoding and MPM deriving, we propose to set the intra mode number of 4x4 PU to be 35 as listed in Table1. By using the proposed intra mode number, the above mentioned problems will never exist. Table 2 shows BD-Rate results for the modifications.

Table 2 35 intra modes for 4x4 PU
	
	All Intra HE
	All Intra LC

	
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.1%
	0.0%
	0.1%
	0.0%
	0.1%
	0.0%

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

	Class C
	-0.1%
	0.0%
	0.0%
	-0.2%
	0.0%
	0.0%

	Class D
	0.0%
	0.1%
	0.1%
	-0.2%
	0.1%
	0.1%

	Class E
	0.0%
	0.0%
	0.0%
	-0.1%
	0.1%
	0.0%

	Overall
	0.0%
	0.0%
	0.0%
	-0.1%
	0.0%
	0.0%

	　
	0.0%
	0.0%
	0.0%
	-0.1%
	0.0%
	0.0%

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

	Enc Time[%]
	102%
	105%

	Dec Time[%]
	98%
	99%


From table 2, no considerable performance difference is observed except for slightly encoding time increase. When reduce the candidate mode number in encoder RDO for 4x4 from 8 to 6 as following, the result is shown in table 3, also no considerable performance difference is observed, and no obvious encoding time increase.

const UChar g_aucIntraModeNumFast[7] =

{

  3,  //   2x2

#if MODE_4x4_35_FAST

  6,  //   4x4

#else

  8,

#endif

  8,  //   8x8

  3,  //  16x16   

  3,  //  32x32   

  3,  //  64x64   

  3   // 128x128  

};
Table 3 35 intra modes for 4x4 PU with 6 candidate modes at encoder
	
	All Intra HE
	All Intra LC

	
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.1%
	0.0%
	0.0%
	0.1%
	0.0%
	-0.1%

	Class B
	0.0%
	-0.1%
	-0.1%
	0.1%
	-0.2%
	-0.2%

	Class C
	0.0%
	-0.1%
	-0.1%
	-0.1%
	-0.1%
	-0.2%

	Class D
	0.1%
	0.0%
	0.0%
	0.0%
	0.0%
	-0.1%

	Class E
	0.0%
	0.0%
	-0.1%
	-0.1%
	-0.1%
	0.0%

	Overall
	0.0%
	0.0%
	-0.1%
	0.0%
	-0.1%
	-0.1%

	　
	0.0%
	0.0%
	-0.1%
	0.0%
	-0.1%
	-0.1%

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

	Enc Time[%]
	99%
	102%

	Dec Time[%]
	97%
	99%


2 Conclusion
Based on no loss in performance and obvious simplification on intra mode coding/decoding and MPM derivation, we proposed to set the intra mode of 4x4 PU to be 35 in HEVC.
3 WD change
8.3.1 Derivation process for luma intra prediction mode

Inputs to this process are:

–
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,
–
a variable log2PUSize specifying the size of the current prediction unit,
–
variable arrays IntraPredMode (If available) that are previously (in decoding order) derived for adjacent coding units.

Output of this process is the variable IntraPredMode[ xB ][ yB ].

Table 8‑5 specifies the value for the intra prediction mode and the associated names.

Table 8‑1 – Specification of intra prediction mode and associated names
	Intra prediction mode
	Associated names

	0
	Intra_Planar

	1
	Intra_Vertical

	2
	Intra_Horizontal

	3
	Intra_DC

	Otherwise (4..34)
	Intra_Angular

	35
	Intra_FromLuma (used only for chroma)


The number of luma intra prediction modes is set to be 35 for log2PUSize from 2 to 6.


	
	

	
	

	
	

	
	

	
	

	
	



IntraPredMode[ xB ][ yB ] labelled 0, 1, 2, .., 34 represents directions of predictions as illustrated in Figure 8‑1.
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Figure 8‑1 – Intra prediction mode directions (informative)

IntraPredMode[ xB ][ yB ] is derived as the following ordered steps. [Ed. (WJ): proponent suggests to move this part to the syntax since the other syntax elements utilize IntraPredMode. But it seems too complex to move all the following process to the syntax table. Maybe it’s better to move this part to the semantics section or simply avoid the use of IntraPredMode to parse the syntax item]

1. The derivation process for neighbouring treeblocks specified in subclause XXX with ( xB,  yB ) given as input and the output is assigned to tbAddrA and tbAddrB specifying the treeblock addresses of treeblocks covering ( xBA,  yBA ) and ( xBB, yBB ) respectively where ( xBA,  yBA ) is set equal to ( xB-1,  yB ) and ( xBB,  yBB ) is set equal to ( xB,  yB-1 ).
2. For N being either replaced A or B, the variables intraPredModeN are derived as follows.

· If the treeblock with address tbAddrN is not available, intraPredModeN is set equal to Intra_Planar.
· Otherwise, if the coding unit covering ( xBN,  yBN ) is not coded as intra mode, intraPredModeN is set equal to Intra_Planar,
· Otherwise, if yB-1 is smaller than YLCU, intraPredModeA is set equal to IntraPredMode[ xBA ][ yBA ] and intraPredModeB is set equal to Intra_Planar.
· Otherwise, intraPredModeN is set equal to IntraPredMode[ xBN ][ yBN ], where IntraPredMode is the variable array assigned to the coding unit covering the luma location ( xBN, yBN ).

3. For N being either replaced A or B, the variables candIntraPredModeN is set equal to intraPredModeN.

· 
· 
4. If candIntraPredModeA is equal to candIntraPredModeB, the candIntraPredModeA is modified as follows:

· If candIntraPredModeA is not equal to Intra_Planar, candIntraPredModeA is set equal to Intra_Planar

· Otherwise, candIntraPredModeA is set equal to Intra_DC
5. The candModeList[x] is derived as follows:

candModeList[0] = Min( candIntraPredModeA, candIntraPredModeB )
(8‑13)
candModeList[1] = Max( candIntraPredModeA, candIntraPredModeB )
(8‑13)
6. IntraPredMode[ xB ][ yB ] is derived by applying the following procedure:

· If prev_intra_pred_flag[ xB ][ yB ] is true, the IntraPredMode[ xB ][ yB ] is set equal to  candModeList[ mpm_flag ][ xB ][ yB ]]

· Otherwise IntraPredMode[ xB ][ yB ] is derived by applying the following ordered steps:

1. IntraPredMode[ xB ][ yB ] = rem_intra_luma_pred_mode

2. When IntraPredMode[ xB ][ yB ] is equal or greater than candModeList[ 0 ], the value of IntraPredMode[ xB ][ yB ] is increased by one
3. When IntraPredMode[ xB ][ yB ] is equal or greater than candModeList[ 1 ], the value of IntraPredMode[ xB ][ yB ] is increased by one.
9.2.2.8 Binarization process for rem_intra_luma_pred_mode

Input to this process is a request for a binarization for the syntax element rem_intra_luma_pred_mode and log2PUSize.

Output of this process is the binarization of the syntax element.

The binarization for rem_intra_luma_pred_mode is given by Table 9‑49. 
Table 9‑34 – Binarization for rem_intra_luma_pred_mode

	rem_intra_luma_pred_mode
	log2PUSize
	Bin string

	less than 32
	
	

	
	2...6
	FL, cMax = 5

	32
	2...6
	111110

	33
	2...6
	111111


4 Patent rights declaration(s)

Huawei and HiSilicon may have IPR relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).

Page: 1
Date Saved: 2012-01-20

