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Abstract
In VVC draft 7, one adaptation parameter set can signal up to 8 chroma filters. One clipping flag is signalled for each chroma filter to control whether clipping is applied for this filter or not. In this contribution, it is proposed to apply one clipping flag to all chroma filters in one adaptation parameter set. Under common test conditions, compared to VTM-7.0 anchor, similar overall coding efficiency and running time are observed.
Introduction 
In VVC draft 7, one adaptation parameter set (APS) can signal up to 25 luma adaptive loop filters (ALF) and 8 chroma filters. A clipping flag (alf_luma_clip_flag) is signalled per APS. If alf_luma_clip_flag is true, clipping is applied to all luma filters in this APS. Otherwise, no clipping is applied to any luma filter. On the other hand, a clipping flag (alf_chroma_clip_flag[ altIdx ]) is signalled for each chroma filter per APS. If alf_chroma_clip_flag[ altIdx ] is true, clipping is applied to the chroma filter with filter index altIdx, otherwise, no clipping is applied to that chroma filter. In this contribution, it is proposed to signal one clipping flag for all chroma filters per APS to have similar design used for luma clipping.
Working draft change
In function alf_data(), the following change is made
		if( alf_chroma_filter_signal_flag ) {
	

			alf_chroma_clip_flag	
	u(1)

			alf_chroma_num_alt_filters_minus1
	ue(v)

				for( altIdx = 0; altIdx <= alf_chroma_num_alt_filters_minus1; altIdx++ ) {
	

				alf_chroma_clip_flag[ altIdx ]
	u(1)

				for( j = 0; j < 6; j++ ) {
	

					alf_chroma_coeff_abs[ altIdx ][ j ]
	uek(v)

					if( alf_chroma_coeff_abs[ altIdx ][ j ] > 0 )
	

						alf_chroma_coeff_sign[ altIdx ][ j ]
	u(1)

				}
	

				if( alf_chroma_clip_flag[ altIdx ] ) {
	

					for( j = 0; j < 6; j++ )
	

						alf_chroma_clip_idx[ altIdx ][ j ]
	u(2)

				}
	

			}
	

		}
	



In adaptive loop filter data semantics, the following change is made
alf_chroma_clip_flag[ altIdx ] equal to 0 specifies that linear adaptive loop filtering is applied on chroma components when using the chroma filter with index altIdx; alf_chroma_clip_flag[ altIdx ] equal to 1 specifies that non-linear adaptive loop filtering is applied on chroma components when using the chroma filter with index altIdx. When not present, alf_chroma_clip_flag[ altIdx ] is inferred to be equal to 0.
Experimental results
The proposed method is implemented on top of VTM-7.0 and tested under JVET common test conditions [1].

	
	All Intra Main10 

	
	Over VTM-7.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.01%
	0.01%
	99%
	99%

	Class A2
	0.00%
	0.01%
	0.00%
	100%
	100%

	Class B
	0.00%
	0.01%
	0.01%
	100%
	100%

	Class C
	0.00%
	-0.01%
	-0.01%
	100%
	100%

	Class E
	0.00%
	0.02%
	0.01%
	100%
	100%

	Overall 
	0.00%
	0.01%
	0.00%
	100%
	100%

	Class D
	0.00%
	0.00%
	0.01%
	100%
	99%

	Class F
	0.00%
	-0.01%
	-0.01%
	100%
	104%

	
	
	
	
	
	

	
	Random access Main10 

	
	Over VTM-7.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	-0.05%
	0.01%
	100%
	100%

	Class A2
	-0.02%
	0.00%
	0.00%
	100%
	100%

	Class B
	0.00%
	0.07%
	0.07%
	100%
	100%

	Class C
	0.01%
	-0.01%
	0.05%
	100%
	100%

	Class E
	 
	
	 
	 
	 

	Overall
	0.00%
	0.01%
	0.04%
	100%
	100%

	Class D
	0.00%
	0.00%
	0.02%
	100%
	100%

	Class F
	-0.01%
	0.03%
	0.02%
	100%
	100%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM-7.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0.01%
	-0.36%
	-0.25%
	100%
	102%

	Class C
	-0.02%
	-0.16%
	-0.13%
	101%
	100%

	Class E
	-0.05%
	0.42%
	-0.15%
	100%
	100%

	Overall
	-0.02%
	-0.10%
	-0.19%
	100%
	101%

	Class D
	-0.03%
	-0.16%
	0.01%
	100%
	101%

	Class F
	0.06%
	-0.56%
	0.22%
	100%
	102%

	
	
	
	
	
	

	
	 
	 
	Low delay P Main10 
	 
	 

	
	 
	 
	Over VTM-7.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	0.01%
	0.26%
	-0.03%
	100%
	102%

	Class C
	0.00%
	-0.07%
	-0.16%
	100%
	99%

	Class E
	-0.02%
	-0.01%
	-0.05%
	100%
	100%

	Overall
	0.00%
	0.08%
	-0.08%
	100%
	101%

	Class D
	-0.04%
	-0.03%
	-0.03%
	100%
	99%

	Class F
	0.02%
	0.31%
	0.18%
	100%
	100%
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