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Abstract
An additional probable intra mode set is proposed in JVET-J0024. It is called extended MPM (most probable mode) or secondary MPM and is aimed at reducing mode bits by using additional intra mode set. Simulation results reportedly show average -0.07% luma BD-rate gain with 104% and 101% encoding and decoding time for all intra (AI), -0.04% luma BD-rate gain with 100% and 100% encoding and decoding time for random access (RA) based on VTM configuration.

Proposed method
The most probable mode (MPM) is increased with increasing intra mode however this simple extension dilutes the purpose of MPM. As described in JVET-J0024 [1] secondary MPM composed with additional 4 (in VTM configuration) or 8 (in BMS configuration) probable modes is proposed to reduce the intra mode bits. The secondary MPM is generated after the MPM is determined. Neighbor block modes and MPM are considered to determine secondary MPM set. If MPM does not contain non-angular modes, secondary MPM includes the non-angular mode. After check the non-angular modes, the secondary MPM is derived by adding an offset to the MPM modes.
· MPM modes ± 2, ± 1 based on VTM configuration
· MPM modes ± 2, ± 4, ± 3 based on BMS configuration
If candidates are not enough to compose the secondary mode set, a statistically selected default candidate list is used. The default candidate is adaptively composed with reference availability, block shape and MPM mode. The default mode list depending on block shape is defined as below.
· Square block: { VER_IDX, HOR_IDX, 2, DIA_IDX, VER_IDX - 2, VER_IDX + 2, HOR_IDX - 2, HOR_IDX + 2, VER_IDX - 4, VER_IDX + 4, HOR_IDX - 4, HOR_IDX + 4, DIA_IDX - 2, DIA_IDX + 2, DIA_IDX - 4, DIA_IDX + 4 }
· width > height: { VER_IDX, VER_IDX - 2, VER_IDX + 2, 2, DIA_IDX, HOR_IDX, VER_IDX - 4, VER_IDX + 4, DIA_IDX - 2, DIA_IDX + 2, DIA_IDX - 4, DIA_IDX + 4, HOR_IDX - 2, HOR_IDX + 2, HOR_IDX - 4, HOR_IDX + 4 }
· height > width: { HOR_IDX, HOR_IDX - 2, HOR_IDX + 2, 2, DIA_IDX, VER_IDX, HOR_IDX - 4, HOR_IDX + 4, DIA_IDX - 2, DIA_IDX + 2, DIA_IDX - 4, DIA_IDX + 4, VER_IDX - 2, VER_IDX + 2, VER_IDX - 4, VER_IDX + 4 }
MPM_EXT flag is check when the MPM flag is 0. If MPM_EXT_flag=0, five or six bits are coded for remaining intra modes. If MPM_EXT_flag=1, two bits or three bits are used for signaling the index of extended MPM.

Experimental Results
The proposed scheme is implemented into the BMS version 1.0 software. The first anchor is the VTM with ‘vtm’ configuration files and the second anchor is the BMS with ‘bms’ configuration files. Both the ‘All Intra’ and ‘Random Access’ test configurations were used. The simulation was carried out under the JVET common test condition [2]. The software was compiled with GCC version 4.8.3 and the AVX SIMD instructions.

Table 2‑1. Results for secondary MPM (Sub-CE 3.2.1)
	
	All Intra Main10

	
	Over VTM-1.0
	Over BMS-1.0(VTM_CFG)

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.08%
	-0.05%
	-0.11%
	104%
	101%
	-0.12%
	0.12%
	-0.06%
	102%
	97%

	Class A2
	-0.09%
	-0.08%
	-0.09%
	104%
	102%
	-0.06%
	0.06%
	-0.06%
	102%
	103%

	Class B
	-0.07%
	-0.04%
	-0.02%
	104%
	101%
	-0.06%
	0.11%
	0.15%
	102%
	102%

	Class C
	-0.02%
	-0.13%
	-0.12%
	104%
	100%
	-0.07%
	0.00%
	0.01%
	102%
	102%

	Class E
	-0.11%
	-0.06%
	-0.10%
	104%
	99%
	-0.14%
	0.04%
	-0.08%
	102%
	100%

	Overall
	-0.07%
	-0.07%
	-0.08%
	104%
	101%
	-0.08%
	0.07%
	0.01%
	102%
	101%

	Class D
	0.02%
	0.05%
	0.01%
	104%
	102%
	-0.01%
	0.27%
	0.06%
	103%
	104%

	Class F (optional)
	-0.02%
	0.07%
	-0.05%
	104%
	103%
	-0.02%
	0.02%
	-0.11%
	102%
	102%

	
	
	
	
	
	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-1.0
	Over BMS-1.0(VTM_CFG)

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.03%
	-0.04%
	0.12%
	101%
	98%
	-0.03%
	0.03%
	0.08%
	98%
	101%

	Class A2
	-0.04%
	0.03%
	0.03%
	100%
	99%
	0.00%
	0.03%
	0.02%
	98%
	101%

	Class B
	-0.04%
	0.12%
	-0.10%
	100%
	102%
	-0.03%
	0.03%
	0.04%
	97%
	98%

	Class C
	-0.03%
	0.02%
	-0.03%
	101%
	101%
	0.01%
	0.34%
	-0.12%
	97%
	98%

	Class E
	
	
	
	
	
	
	
	
	
	

	Overall
	-0.04%
	0.04%
	-0.01%
	100%
	100%
	-0.01%
	0.11%
	0.00%
	97%
	99%

	Class D
	0.02%
	-0.15%
	-0.39%
	101%
	100%
	0.04%
	-0.05%
	0.15%
	99%
	97%

	Class F (optional)
	-0.05%
	-0.11%
	0.09%
	101%
	101%
	0.01%
	0.12%
	0.12%
	100%
	100%



Conclusion
In this contribution, secondary MPM is proposed to reduce the intra mode bits. Proposed method shows performance improvement without increasing the complexity based on both VTM and BTM configurations.
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