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Abstract
This contribution proposes to remove block size restriction in matrix intra prediction (MIP). In VVC, the MIP is disabled when the difference between block width and height is greather than predetermined threshold. This contribution proposes to remove block size restriction in matrix intra prediction (MIP) so that the MIP can generally be applied as other intra coding tools and MIP flag parsing does not need to depend on block shape.
Experimental results for proposed method show -0.03% luma BD-rate change in class A1 for AI configuration.

Proposed method
In the current VVC spec and VTM6, MIP is not applied in the specified intra CU, as follows:
· The CU width is equal or bigger than the four times of CU height
· The CU height is equal or bigger than the four times of CU width
And the above restriction conditions are always checked in the parsing of MIP flag, as shown in Fig. 1

						if(  sps_mip_enabled_flag  &&  
						( Abs( Log2( cbWidth ) − Log2( cbHeight ) ) <= 2 )  &&  
						  cbWidth <= MaxTbSizeY  &&  cbHeight <= MaxTbSizeY )
	

							intra_mip_flag[ x0 ][ y0 ]
	ae(v)

						if( intra_mip_flag[ x0 ][ y0 ] )
	

							intra_mip_mode[ x0 ][ y0 ]
	ae(v)


Figure 1. Parsing condition of MIP flag in the current VVC

To improve the freedom of algorithm choice and the parsing condition of flag, the MIP block size restriction is removed in the proposed method, as shown in Fig. 2

						if(  sps_mip_enabled_flag  &&  
						( Abs( Log2( cbWidth ) − Log2( cbHeight ) ) <= 2 )  &&  
						  cbWidth <= MaxTbSizeY  &&  cbHeight <= MaxTbSizeY )
	

							intra_mip_flag[ x0 ][ y0 ]
	ae(v)

						if( intra_mip_flag[ x0 ][ y0 ] )
	

							intra_mip_mode[ x0 ][ y0 ]
	ae(v)


Figure 2. Parsing condition of MIP flag in the proposed method

With this removal, MIP can be applied in general intra blocks with the reduced flag parsing complexity.

Experimental result
The proposed method has been implemented using VTM6.0 as software base according to the common test conditions defined in JVET-N1010 [1]. Table 1 and Table 2 show the test results of proposed method in AI and RA configuration.

Table 1 Experimental results of test1 for all-intra (AI) test condition; anchor is VTM6

	
	　
	　
	All Intra
	　

	
	　
	　
	Over VTM-6.0 CTC
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.03%
	0.00%
	0.04%
	102%
	100%

	Class A2
	0.00%
	0.06%
	-0.04%
	102%
	101%

	Class B
	0.00%
	0.00%
	-0.03%
	102%
	100%

	Class C
	0.00%
	-0.09%
	-0.01%
	101%
	101%

	Class E
	-0.01%
	-0.02%
	0.03%
	101%
	99%

	Overall 
	-0.01%
	-0.01%
	0.00%
	101%
	100%

	Class D
	0.01%
	-0.05%
	-0.11%
	104%
	100%

	Class F
	-0.01%
	0.00%
	-0.05%
	101%
	101%



Table 2 Experimental results of test1 for random-access (RA) test condition; anchor is VTM6
	
	　
	　
	Random access
	　

	
	　
	　
	Over VTM-6.0 CTC
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.02%
	-0.07%
	-0.01%
	101%
	101%

	Class A2
	-0.01%
	0.09%
	0.08%
	101%
	102%

	Class B
	-0.02%
	0.07%
	0.04%
	100%
	100%

	Class C
	-0.01%
	-0.07%
	-0.17%
	99%
	99%

	Class E
	　
	
	　
	　
	　

	Overall
	-0.01%
	0.01%
	-0.02%
	100%
	101%

	Class D
	-0.03%
	-0.30%
	-0.14%
	101%
	102%

	Class F
	0.01%
	-0.01%
	0.05%
	100%
	101%



Conclusion
This contribution proposes to remove the block size restriction of MIP. The proposed method provides the extended freedom of MIP algorithm and the simplified MIP flag parsing condition with negligible encoding and decoding time change.
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