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Abstract
In this contribution, it is proposed to allow a large transform such 64-points when an adaptive color transform (ACT) is disabled at the coding block. In the last meeting, to restrict the large transform was adopted. It can help to reduce buffer size and latency between inverse-transform and inverse-colour transform. However, it was restrictive because the 64-points transform can not be used even if ACT was disabled. This contribution reports the test results when the 64-points transform is allowed. Based on the common test condition for RGB 4:4:4 as described in JVET-Q2013, simulation results reportedly show that the average {G, B, R} BD-rate {0.01%, -0.02%, 0.04%0.01%,-0.26%,-0.25%} for screen contents and {0.07%, -0.17%, -0.29%0.12%,-0.19%,-0.29%} for natural contents in AI configurations..
Introduction
In the last meeting, it was reported that the ACT framework increases buffer size and latency in a contribution [1]. Also, the one of solution was proposed in the [1] that was to restrict to use 64-points transform. The solution can reduce above buffer size and latency, but also it restricts the 64-points transform when the ACT is not used in the coding block. It brings additional coding efficiency loss.
This contribution proposes the other solution that is to use transform unit (TU) split only when cu_act_enabled_flag is equal to 1. With the proposed solution, the 64-points transform can be allowed when cu_act_enabled_flag is equal to 0.
The split method is used as same as the transform split method when the transform size is larger than MaxTbSize.
To enable the 64-points transform, this contribution proposes to change the syntax as shown in following section. The decoding process change is shown in the other document file.
Syntax change for sequence parameter set
	seq_parameter_set_rbsp( ) {
	Descriptor

		…
	

		sps_max_luma_transform_size_64_flag
	u(1)

		…
	

		if( ChromaArrayType  = =  3 && ! sps_max_luma_transform_size_64_flag )
	

			sps_act_enabled_flag
	u(1)

		…
	

	}
	



Syntax change for transform unit
	transform_tree( x0, y0, tbWidth, tbHeight , treeType, chType ) {
	Descriptor

		…
	

			if( tbWidth  >  MaxTbSizeY  | |  tbHeight > MaxTbSizeY | | (cu_act_enabled_flag && ( tbWidth  >  32  | | tbHeight > 32 ) ) ) {
	

				verSplitFirst  =  ( ( tbWidth > MaxTbSizeY  | | (cu_act_enabled_flag && tbWidth  >  32 ) ) && tbWidth > tbHeight ) ? 1 : 0
	

		…
	

	}
	



Experiment
To test the proposal as introduce above, the method was implemented in VTM-8.0. And, the coding efficiency was checked. In this test, the test common condition for RGB 4:4:4 was used as described in [2].
Test results
The test results are shown in Table 1 and Table 2. The encoding runtime is not reliable because the machine platforms were not same. The decoding runtime is reliable. It was measured using a same simulation machine.
[bookmark: _GoBack](The test results had been updated in version 2, because source code bugs were found.)
[bookmark: _Ref37316929]Table 1: BD-rate for screen contents
	
	All Intra Main10 

	
	RGB 4:4:4

	
	G
	B
	R
	EncT
	DecT

	TGM 1080p
	0.33%
	0.35%
	0.41%
	106%
	101%

	TGM 720p
	-0.15%
	0.01%
	0.06%
	103%
	99%

	Animation
	-0.05%
	-0.30%
	-0.27%
	111%
	100%

	Mixed content
	-0.12%
	-0.27%
	-0.19%
	100%
	100%

	Overall
	0.01%
	-0.02%
	0.04%
	105%
	100%

	
	All Intra Main10 

	
	RGB 4:4:4

	
	G
	B
	R
	EncT
	DecT

	TGM 1080p
	0.06%
	-0.18%
	-0.17%
	96%
	101%

	TGM 720p
	-0.01%
	-0.26%
	-0.23%
	95%
	99%

	Animation
	0.02%
	-0.30%
	-0.28%
	98%
	100%

	Mixed content
	-0.01%
	-0.34%
	-0.38%
	96%
	100%

	Overall
	0.01%
	-0.26%
	-0.25%
	96%
	100%

	
	
	
	
	
	

	
	
	
	
	
	

	
	Random access Main10 

	
	RGB 4:4:4

	
	G
	B
	R
	EncT
	DecT

	TGM 1080p
	-0.02%
	-0.24%
	-0.21%
	102%
	100%

	TGM 720p
	0.11%
	-0.31%
	-0.27%
	98%
	100%

	Animation
	0.17%
	-0.57%
	-0.47%
	103%
	100%

	Mixed content
	0.10%
	-0.29%
	-0.41%
	99%
	100%

	Overall
	0.08%
	-0.34%
	-0.33%
	101%
	100%

	
	
	
	
	
	

	
	
	
	
	
	

	
	Low delay B Main10 

	
	RGB 4:4:4

	
	G
	B
	R
	EncT
	DecT

	TGM 1080p
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	TGM 720p
	-0.44%
	-0.24%
	-0.31%
	105%
	101%

	Animation
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	Mixed content
	0.16%
	-0.72%
	-0.52%
	104%
	99%

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!




[bookmark: _Ref37316934]Table 2: BD-rate for natural contents
	
	All Intra Main10 

	
	VTM8.0

	
	G
	B
	R
	EncT
	DecT

	Traffic
	-0.10%
	0.01%
	-0.01%
	118%
	100%

	Kimono
	0.57%
	0.00%
	-0.63%
	108%
	100%

	EBULupoCandlelight
	-0.11%
	-0.44%
	-0.27%
	116%
	98%

	EBURainFruits
	0.02%
	-0.30%
	-0.68%
	103%
	100%

	VenueVu
	0.25%
	-0.61%
	-0.78%
	122%
	99%

	DucksAndLegs
	0.00%
	-0.01%
	0.02%
	113%
	101%

	OldTownCross
	0.02%
	-0.06%
	0.03%
	103%
	100%

	ParkScene
	-0.06%
	0.02%
	-0.03%
	106%
	100%

	Overall
	0.07%
	-0.17%
	-0.29%
	112%
	100%

	
	All Intra Main10 

	
	VTM8.0

	
	G
	B
	R
	EncT
	DecT

	Traffic
	0.07%
	-0.05%
	-0.01%
	101%
	100%

	Kimono
	0.67%
	0.01%
	-0.62%
	99%
	102%

	EBULupoCandlelight
	-0.14%
	-0.45%
	-0.29%
	102%
	98%

	EBURainFruits
	0.01%
	-0.30%
	-0.67%
	97%
	100%

	VenueVu
	0.28%
	-0.63%
	-0.77%
	102%
	99%

	DucksAndLegs
	0.03%
	-0.03%
	0.02%
	100%
	101%

	OldTownCross
	0.06%
	-0.06%
	0.03%
	100%
	100%

	ParkScene
	0.00%
	0.01%
	0.01%
	99%
	100%

	Overall
	0.12%
	-0.19%
	-0.29%
	100%
	100%

	
	
	
	
	
	

	
	
	
	
	
	

	
	Random access Main10 

	
	VTM8.0

	
	G
	B
	R
	EncT
	DecT

	Traffic
	1.88%
	-0.71%
	0.74%
	103%
	99%

	Kimono
	-0.50%
	-0.07%
	-0.73%
	102%
	100%

	EBULupoCandlelight
	0.67%
	-0.65%
	0.33%
	94%
	99%

	EBURainFruits
	0.16%
	-0.33%
	-0.31%
	106%
	100%

	VenueVu
	0.24%
	-0.61%
	-0.85%
	102%
	100%

	DucksAndLegs
	-0.38%
	0.03%
	-0.15%
	98%
	100%

	OldTownCross
	1.54%
	-0.10%
	-0.39%
	99%
	100%

	ParkScene
	0.11%
	-0.14%
	0.15%
	100%
	100%

	Overall
	0.46%
	-0.32%
	-0.15%
	101%
	100%

	
	
	
	
	
	

	
	
	
	
	
	

	
	Low delay B Main10 

	
	VTM8.0

	
	G
	B
	R
	EncT
	DecT

	Traffic
	#VALUE!
	#VALUE!
	#VALUE!
	0%
	0%

	Kimono
	#VALUE!
	#VALUE!
	#VALUE!
	0%
	0%

	EBULupoCandlelight
	1.31%
	-0.23%
	1.34%
	98%
	94%

	EBURainFruits
	0.24%
	-0.04%
	-0.18%
	102%
	100%

	VenueVu
	0.62%
	-0.71%
	-1.47%
	110%
	99%

	DucksAndLegs
	#VALUE!
	#VALUE!
	#VALUE!
	0%
	0%

	OldTownCross
	#VALUE!
	#VALUE!
	#VALUE!
	0%
	0%

	ParkScene
	#VALUE!
	#VALUE!
	#VALUE!
	0%
	0%

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!




Conclusion
This contribution proposed to allow to use 64-points transform when ACT is not used. On the other hand, if ACT is used at the coding block, the transform size is restricted to 32-points transform. It can help to reduce buffer size and latency. The simulation results showed that the average {G, B, R} BD-rate {0.01%, -0.02%, 0.04%0.01%,-0.26%,-0.25%} for screen contents and {0.07%, -0.17%, -0.29%0.12%,-0.19%,-0.29%} for natural contents in AI configurations.
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