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Abstract

In this contribution, it is proposed to increase number of intra modes from 67 to 131 for blocks larger than 16x16, which improves prediction accuracy for large blocks. At the same time it is proposed to decrease number of intra modes for 4x4 blocks, which reduces the mode signalling for small block sizes. Those two thresholds indicating the number of intra modes are signaled in SPS. Simulation results reportedly show 0.17% luma BD rate reduction for all intra configuration on average.
1 Introduction and proposal
In the JEM-3.0, 67 intra modes are used, the number of angular modes is doubled comparing to HEVC and intra mode increase is done for all block sizes. However, intra mode signaling may consume relatively more bits for smaller blocks, where the prediction variety provided by the increased number of intra modes may be less distinct.
This contribution proposes to further increase number of intra modes to 131 for large blocks sizes, while reducing the number of intra modes for small block sizes. The switching of intra modes number based on block sizes is controlled by two threshold values, which are signaled in SPS as log2 values minus 4 and minus 6, respectively. The first threshold indicates the largest block size that can have 35 intra mode directions, and the second threshold indicates the largest block size that has 67 intra mode directions, all other blocks use 131 mode directions. In the default setting, thresholds are signalled as 4 and 6, respectively, and for higher resolution pictures it is set to 5 and 8.

In the implementation, an intra mode index is always represented by 131 mode range regardless of the number of intra modes actually used. For 67 modes being actually used, only every second angular mode is allowed, and for 35 modes, only every fourth angular mode is allowed. Therefore, during intra mode signalling, intra mode of the neighbouring block may need to be rounded towards nearest second or fourth angular intra mode if the current block uses smaller than 131 intra mode directions. This conversion is done by applying right and left shifts of 1 or 2 to an intra mode. If mode is not MPM, the mode signalling is following the same process as in JEM-3.0 but with different number of intra modes. Planar and DC modes are kept unchanged and do not require mode conversion.
To accommodate increased number of intra modes, 4-tap intra filters are extended from 1/32 to 1/64 fractional pel.
The proposed method was implemented on top of JEM-3.0 and simulation results following common test conditions are summarized in the next table for all intra configuration. In more detail, it can be found in the accompanying Excel tables.
Running time is not accurate since the proposal and anchor were tested on the heterogeneous cluster.

	
	All Intra Main10 

	
	Over HM-16.6-JEM-3.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	-0.07%
	0.04%
	99%
	98%

	Class A2
	-0.15%
	-0.21%
	-0.16%
	100%
	101%

	Class B
	-0.23%
	-0.24%
	-0.34%
	102%
	99%

	Class C
	-0.21%
	-0.22%
	-0.26%
	101%
	99%

	Class D
	-0.14%
	-0.25%
	-0.08%
	99%
	97%

	Class E
	-0.32%
	-0.18%
	-0.18%
	101%
	99%

	Overall 
	-0.17%
	-0.20%
	-0.17%
	100%
	99%

	Class F (optional)
	-0.58%
	-0.59%
	-0.53%
	101%
	98%
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