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Abstract

HM-5.0 uses two types of ALF filters – cross and star – both of which use 9 multiplications per pixel. This contribution proposes use of only a single filter type to reduce complexity (number of encoding passes, decoder implementation complexity, virtual buffer padding complexity). Single filter types tested include variants of cross filter with square center and cross filter with star center. For the filters tested with 9 multiplications per pixel, it is reported that the average BD-Rate is between 0.0%-0.3%. For filters with 10 multiplications, it is reported that the average BD-Rate is between -0.1%-0.3%. For filters with 11 multiplications, it is reported that the average BD-Rate is between -0.1%-0.1%. It is asserted that the single filter type can provide most of the gains of two filter types while reducing complexity.

1 ALF with single filter type
The following single filters were tested (figure follows on next page).
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2 Results
Table below provides a summary of results.

	 
	Number filters
	Number filter taps
	AI-HE
	RA-HE
	LB-HE
	LP-HE
	RA-HE10

	HM-5.0
	2
	9
	 
	 
	 
	 
	 

	HM-5.0 cross (9x9) only
	1
	9
	0.1%
	0.3%
	0.4%
	0.6%
	0.5%

	HM-5.0 star (5x5) only
	1
	9
	0.2%
	0.4%
	0.5%
	0.3%
	0.3%

	 
	 
	 
	 
	 
	 
	 
	 

	9x5 cross + center 3x3 square
	1
	9
	0.0%
	0.2%
	0.3%
	0.2%
	0.1%

	9x7 cross + center 3x3 square
	1
	10
	-0.1%
	0.1%
	0.2%
	0.2%
	0.1%

	9x9 cross + center 3x3 square
	1
	11
	-0.1%
	0.0%
	0.1%
	0.1%
	0.0%

	7x7 cross + center 3x3 square
	1
	9
	0.0%
	0.2%
	0.3%
	0.2%
	0.2%

	 
	 
	 
	 
	 
	 
	 
	 

	7x5 cross + center 5x5 star
	1
	10
	0.0%
	0.2%
	0.3%
	0.1%
	0.0%

	7x7 cross + center 5x5 star
	1
	11
	0.0%
	0.1%
	0.1%
	0.0%
	0.0%


3 BD-Rate results for additional sequences
4 Single filter v/s two filters (HM-5.0)
	 
	AI-HE
	RA-HE

	 
	Y
	U
	V
	Y
	U
	V

	 Aspen
	-0.1%
	-0.3%
	-0.2%
	0.3%
	0.3%
	0.1%

	 ControlledBurn
	0.0%
	-1.2%
	-0.9%
	0.2%
	-0.4%
	-0.3%

	 RedKayak
	-0.1%
	-0.2%
	-0.1%
	0.0%
	-0.5%
	-1.9%

	 RushFieldCuts
	0.0%
	-0.1%
	-0.1%
	0.0%
	-0.4%
	-0.4%

	 SnowMnt
	0.0%
	-0.5%
	-0.3%
	0.2%
	-0.4%
	-0.3%

	 SpeedBag
	-0.1%
	-0.2%
	-0.4%
	-0.1%
	0.1%
	-0.6%

	 TouchdownPass
	0.0%
	-0.1%
	-0.1%
	-0.1%
	-0.2%
	0.0%

	 WestWindEasy
	0.1%
	0.0%
	0.0%
	0.1%
	-0.1%
	-0.7%

	 duckstakeoff
	0.0%
	0.1%
	0.0%
	0.0%
	0.1%
	0.2%

	 bigShips
	-0.3%
	-0.2%
	-0.5%
	0.0%
	-0.6%
	-1.0%

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

	 intotree
	0.0%
	-0.1%
	-0.1%
	0.0%
	0.2%
	-0.7%

	 mobcal
	-0.2%
	-0.2%
	-0.1%
	-0.1%
	-0.7%
	-0.7%

	 night
	-0.2%
	-0.2%
	-0.1%
	-0.3%
	-0.9%
	-1.0%

	 oldtowncross
	-0.1%
	-0.1%
	-0.2%
	0.0%
	-0.5%
	-0.3%

	 parkjoy
	0.0%
	0.0%
	0.0%
	0.0%
	0.1%
	0.1%

	 parkrun
	-0.1%
	-0.1%
	0.0%
	-0.3%
	-0.2%
	0.0%

	 shields
	-0.3%
	-0.2%
	0.1%
	-0.2%
	-0.4%
	-0.4%

	 stockholm
	-0.3%
	-0.4%
	-0.2%
	-0.5%
	-1.9%
	-1.3%

	 
	 
	 
	 
	 
	 
	 

	Average
	-0.1%
	-0.2%
	-0.2%
	-0.1%
	-0.3%
	-0.5%

	Min
	-0.3%
	-1.2%
	-0.9%
	-0.5%
	-1.9%
	-1.9%

	Max
	0.1%
	0.1%
	0.1%
	0.3%
	0.3%
	0.2%


	 
	LB-HE
	LP-HE

	 
	Y
	U
	V
	Y
	U
	V

	 Aspen
	0.2%
	0.9%
	0.5%
	0.3%
	-0.1%
	-0.8%

	 ControlledBurn
	0.4%
	-1.1%
	-0.7%
	0.5%
	-1.2%
	-0.9%

	 RedKayak
	-0.1%
	-0.3%
	0.5%
	-0.1%
	-0.3%
	-0.6%

	 RushFieldCuts
	0.0%
	-0.6%
	-0.8%
	0.0%
	-0.3%
	-0.2%

	 SnowMnt
	0.2%
	-1.3%
	-1.3%
	0.2%
	-0.5%
	0.2%

	 SpeedBag
	-0.2%
	0.2%
	-0.5%
	-0.1%
	0.9%
	-0.6%

	 TouchdownPass
	0.1%
	0.5%
	-0.4%
	0.0%
	-0.7%
	-0.3%

	 WestWindEasy
	0.0%
	-0.4%
	0.1%
	0.0%
	-0.1%
	-0.4%

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

	 bigShips
	-0.1%
	-0.3%
	-2.0%
	0.1%
	-0.5%
	-0.4%

	 crowdrun
	0.0%
	-0.1%
	0.0%
	-0.1%
	-0.3%
	-0.2%

	 intotree
	0.0%
	-0.6%
	0.1%
	0.0%
	-0.5%
	-0.5%

	 mobcal
	0.5%
	0.0%
	-0.2%
	0.2%
	-1.0%
	-0.1%

	 night
	-0.3%
	-0.9%
	-1.0%
	-0.4%
	-1.4%
	-1.2%

	 oldtowncross
	0.1%
	-1.0%
	-0.2%
	0.2%
	-0.4%
	-0.3%

	 parkjoy
	0.0%
	0.1%
	0.2%
	0.0%
	0.0%
	0.1%

	 parkrun
	-0.2%
	-0.3%
	0.2%
	-0.3%
	0.9%
	-1.3%

	 shields
	0.3%
	0.2%
	0.3%
	0.1%
	0.3%
	-0.5%

	 stockholm
	0.2%
	-0.4%
	-0.5%
	-0.2%
	-3.1%
	-2.2%

	 
	 
	 
	 
	 
	 
	 

	Average
	0.1%
	-0.3%
	-0.3%
	0.0%
	-0.4%
	-0.6%

	Min
	-0.3%
	-1.3%
	-2.0%
	-0.4%
	-3.1%
	-2.2%

	Max
	0.5%
	0.9%
	0.5%
	0.5%
	0.9%
	0.2%


5 Proposed WD text (modifications highlighted in yellow)

8.6.3.4. 
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Please see attached document (JCTVC-Hxxxx_d0_wj0-H0068.zip).
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Texas Instruments Inc. may have current or pending patent rights 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).
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