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=====  CHANGE  =====
[bookmark: _Toc70944490][bookmark: _Toc89699524]7.4	H.265/HEVC Characterization against H.264/AVC
7.4.1 Introduction
This clause provides characterization results for H.265/HEVC against H.264/AVC for different scenarios and metrics.
Do a first characterization, also to show how the results are preferably presented.
7.4.2 H.265/HEVC HM against H.264/AVC
7.4.2.1	Overview
This clause provides a full characterization of H.265/HEVC HM against H.264/AVC according to clause 7.2.1. The results provided in clause 6 are used for the characterization.
7.4.2.2	Scenario 1: Full HD
This clause provides characterization of H.265/HEVC HM mode configurations against H.264/AVC JM for Scenario 1 Full HD. In particular, Table 7.4.2.2-1 provides the BD rate gain of H.265/HEVC HM with S1-HM-01 against H.264/AVC JM with configuration S1-HM-01, i.e. with the Full HD SDR scenario reference sequences.
Table 7.4.2.2-1 BD rate gain of H.265/HEVC HM with S1-JM-01 against H.264/AVC HM with configuration S1-JM-01, i.e. with the Full HD SDR scenario reference sequences
	Reference sequence
	Name
	psnr
	y_psnr
	ms_ssim
	vmaf

	S1-R01
	Brest-Sedof-FHD
	36.045
	35.396
	n/a
	n/a

	S1-R02
	Rain Fruits-FHD
	45.491
	47.685
	n/a
	n/a

	S1-R03
	Park Joy-FHD
	26.546
	26.725
	n/a
	n/a

	S1-R04
	Soccer-FHD
	55.701
	56.041
	n/a
	n/a

	S1-R05
	Tunnel Flag-FHD
	46.424
	47.388
	n/a
	n/a

	S1-R06
	Boat-FHD
	40.12
	41.242
	n/a
	n/a

	S1-R07
	Fountain-FHD
	20.855
	22.157
	n/a
	n/a

	S1-R08
	Riverbank-FHD
	42.188
	41.579
	n/a
	n/a

	Minimum
	
	20.855
	22.157
	n/a
	n/a

	Maximum
	
	55.701
	56.041
	n/a
	n/a

	Average
	
	39.171
	39.777
	n/a
	n/a



As an example, Figure 7.4.2.2-1 provides Rate-Quality curves and BD rate gain for psnr of H.265/HEVC HM with S1-JM-01 against H.264/AVC HM with configuration S1-JM-01 for reference sequence S1-R01.
[image: ]
Figure 7.4.2.2-1 Rate-Quality curves and BD rate gain for psnr of H.265/HEVC HM with S1-JM-01 against H.264/AVC HM with configuration S1-JM-01 for reference sequence S1-R01
All Rate-Quality curves and BD rate gain plots are provided in the attachment as well as online along with the test vectors.
7.4.2.3	Scenario 3: Screen Content
This clause provides characterization of H.265/HEVC HM mode configurations against H.264/AVC JM for Scenario 3 Screen Content. In particular, 
· Table 7.4.2.3-1 provides the BD rate gain of H.265/HEVC HM with S3-HM-01 against H.264/AVC JM with configuration S3-JM-01, i.e. with the screen content scenario reference sequences and no fixed intra.
· Table 7.4.2.3-2 provides the BD rate gain of H.265/HEVC HM with S3-HM-02 against H.264/AVC JM with configuration S3-JM-02, i.e. with the screen content scenario reference sequences with fixed Intra every second.
Table 7.4.2.3-1 BD rate gain of H.265/HEVC HM with S3-HM-01 against H.264/AVC JM with configuration S3-JM-01, i.e. with the screen content scenario reference sequences and no fixed intra
	Reference sequence
	Name
	psnr
	y_psnr

	S3-R01
	MovingText2-4K-10bit
	Tbd
	Tbd

	S3-R02
	MovingText2-4K-8bit
	Tbd
	Tbd

	S3-R03
	MovingText2-FullHD-10bit
	Tbd
	Tbd

	S3-R04
	MovingText2-FullHD-8bit
	Tbd
	Tbd

	S3-R05
	TextMixTransitions-4K-10bit
	Tbd
	Tbd

	S3-R06
	TextMixTransitions-4K-8bit
	Tbd
	Tbd

	S3-R07
	TextMixTransitions-FullHD-10bit
	Tbd
	Tbd

	S3-R08
	TextMixTransitions-FullHD-8bit
	Tbd
	Tbd

	S3-R09
	GraphicsMixSimple-4K-10bit
	Tbd
	Tbd

	S3-R10
	GraphicsMixSimple-4K-8bit
	Tbd
	Tbd

	S3-R11
	GraphicsMixSimple-FullHD-10bit
	Tbd
	Tbd

	S3-R12
	GraphicsMixSimple-FullHD-8bit
	Tbd
	Tbd

	S3-R13
	GraphicsMixTransitions-4K-10bit
	Tbd
	tbd

	S3-R14
	GraphicsMixTransitions-4K-8bit
	Tbd
	Tbd

	S3-R15
	GraphicsMixTransitions-FullHD-10bit
	Tbd
	Tbd

	S3-R16
	GraphicsMixTransitions-FullHD-8bit
	Tbd
	Tbd

	S3-R17
	Mission-Control
	Tbd
	Tbd

	Minimum
	
	Tbd
	Tbd

	Maximum
	
	Tbd
	Tbd

	Average
	
	Tbd
	Tbd


Table 7.4.2.3-2 BD rate gain of H.265/HEVC HM with S3-HM-02 against H.264/AVC JM with configuration S3-JM-02, i.e. with the screen content scenario reference sequences with fixed Intra every second
	Reference sequence
	Name
	psnr
	y_psnr

	S3-R01
	MovingText2-4K-10bit
	Tbd
	Tbd

	S3-R02
	MovingText2-4K-8bit
	Tbd
	Tbd

	S3-R03
	MovingText2-FullHD-10bit
	Tbd
	Tbd

	S3-R04
	MovingText2-FullHD-8bit
	Tbd
	Tbd

	S3-R05
	TextMixTransitions-4K-10bit
	Tbd
	Tbd

	S3-R06
	TextMixTransitions-4K-8bit
	Tbd
	Tbd

	S3-R07
	TextMixTransitions-FullHD-10bit
	Tbd
	Tbd

	S3-R08
	TextMixTransitions-FullHD-8bit
	Tbd
	Tbd

	S3-R09
	GraphicsMixSimple-4K-10bit
	Tbd
	Tbd

	S3-R10
	GraphicsMixSimple-4K-8bit
	Tbd
	Tbd

	S3-R11
	GraphicsMixSimple-FullHD-10bit
	Tbd
	Tbd

	S3-R12
	GraphicsMixSimple-FullHD-8bit
	Tbd
	Tbd

	S3-R13
	GraphicsMixTransitions-4K-10bit
	Tbd
	tbd

	S3-R14
	GraphicsMixTransitions-4K-8bit
	Tbd
	Tbd

	S3-R15
	GraphicsMixTransitions-FullHD-10bit
	Tbd
	Tbd

	S3-R16
	GraphicsMixTransitions-FullHD-8bit
	Tbd
	Tbd

	S3-R17
	Mission-Control
	Tbd
	Tbd

	Minimum
	
	Tbd
	Tbd

	Maximum
	
	Tbd
	Tbd

	Average
	
	Tbd
	Tbd



7.4.2.4	Scenario 4: Messaging and Social Sharing
This clause provides characterization of H.265/HEVC HM mode configurations against H.264/AVC JM for Scenario 4 Messaging and Social Sharing. In particular, 
· Table 7.4.2.4-1 provides the BD rate gain of H.265/HEVC HM with S4-HM-01 against H.264/AVC JM with configuration S4-JM-01, i.e. with the messaging and social sharing scenario reference sequences and no fixed intra.
· Table 7.4.2.4-2 provides the BD rate gain of H.265/HEVC HM with S4-HM-02 against H.264/AVC JM with configuration S4-JM-02, i.e. with the messaging and social sharing scenario reference sequences with fixed Intra every second.
Table 7.4.2.3-1 BD rate gain of H.265/HEVC HM with S4-HM-01 against H.264/AVC JM with configuration S4-JM-01, i.e. with the messaging and social sharing scenario reference sequences and no fixed intra
	Reference sequence
	Name
	psnr
	y_psnr
	ms_ssim
	vmaf

	S4-R01
	Vertical-Bees
	Tbd
	Tbd
	Tbd
	Tbd

	S4-R02
	Vertical-Walking
	Tbd
	Tbd
	Tbd
	Tbd

	S4-R03
	Neon-4K
	Tbd
	Tbd
	Tbd
	Tbd

	S4-R04
	Skater-4K
	Tbd
	Tbd
	Tbd
	Tbd

	Minimum
	
	Tbd
	Tbd
	Tbd
	Tbd

	Maximum
	
	Tbd
	Tbd
	Tbd
	Tbd

	Average
	
	Tbd
	tbd
	Tbd
	tbd



Table 7.4.2.4-2 BD rate gain of H.265/HEVC HM with S3-HM-02 against H.264/AVC JM with configuration S3-JM-02, i.e. with the screen content scenario reference sequences with fixed Intra every second
	Reference sequence
	Name
	psnr
	y_psnr
	ms_ssim
	vmaf

	S4-R01
	Vertical-Bees
	Tbd
	Tbd
	Tbd
	Tbd

	S4-R02
	Vertical-Walking
	Tbd
	Tbd
	Tbd
	Tbd

	S4-R03
	Neon-4K
	Tbd
	Tbd
	Tbd
	Tbd

	S4-R04
	Skater-4K
	Tbd
	Tbd
	Tbd
	Tbd

	Minimum
	
	Tbd
	Tbd
	Tbd
	Tbd

	Maximum
	
	Tbd
	Tbd
	Tbd
	Tbd

	Average
	
	Tbd
	tbd
	Tbd
	tbd


 
7.4.2.5	Scenario 5: Online Gaming
This clause provides characterization of H.265/HEVC HM mode configurations against H.264/AVC JM for Scenario 5 Online Gaming. In particular, 
· Table 7.4.2.5-1 provides the BD rate gain of H.265/HEVC HM with S5-HM-01 against H.264/AVC JM with configuration S5-JM-01, i.e. with the online gaming scenario reference sequences and no fixed intra.
· Table 7.4.2.5-2 provides the BD rate gain of H.265/HEVC HM with S5-HM-02 against H.264/AVC JM with configuration S5-JM-02, i.e. with the online gaming scenario reference sequences with fixed Intra every second.
Table 7.4.2.5-1 BD rate gain of H.265/HEVC HM with S5-HM-01 against H.264/AVC JM with configuration S5-JM-01, i.e. with the online gaming scenario reference sequences and no fixed intra
	Reference sequence
	Name
	psnr
	y_psnr

	S5-R01
	AOV
	45.131
	44.661

	S5-R02
	Baolei-Man
	35.947
	34.673

	S5-R03
	Baolei-Woman
	43.954
	43.102

	S5-R04
	Baolei-Balloon
	52.179
	52.212

	S5-R05
	Baolei-Yard
	48.097
	47.978

	S5-R06
	Jianling-Temple
	23.311
	22.879

	S5-R07
	Jianling-Beach
	36.726
	34.483

	S5-R08
	Heroes-of-the-Storm
	31.683
	31.535

	S5-R09
	Project-CARS
	40.397
	37.746

	S5-R10
	World-of-WarCraft
	48.828
	48.111

	S5-R11
	MineCraft
	28.148
	25.702

	S5-R12
	CS-GO
	51.747
	48.306

	S5-R13
	StarCraft
	44.375
	42.703

	Minimum
	
	23.311
	22.879

	Maximum
	
	52.179
	52.212

	Average
	
	40.809
	39.545



Table 7.4.2.5-2 BD rate gain of H.265/HEVC HM with S5-HM-02 against H.264/AVC JM with configuration S5-JM-02, i.e. with the online gaming scenario reference sequences and fixed intra every second
	Reference sequence
	Name
	psnr
	y_psnr

	S5-R01
	AOV
	34.64
	34.777

	S5-R02
	Baolei-Man
	27.949
	27.594

	S5-R03
	Baolei-Woman
	34.311
	34.265

	S5-R04
	Baolei-Balloon
	43.508
	44.334

	S5-R05
	Baolei-Yard
	41.937
	42.689

	S5-R06
	Jianling-Temple
	21.483
	21.544

	S5-R07
	Jianling-Beach
	25.154
	24.539

	S5-R08
	Heroes-of-the-Storm
	22.909
	22.959

	S5-R09
	Project-CARS
	31.016
	31.605

	S5-R10
	World-of-WarCraft
	36.756
	35.998

	S5-R11
	MineCraft
	26.716
	25.681

	S5-R12
	CS-GO
	35.558
	34.553

	S5-R13
	StarCraft
	tbd
	tbd

	Minimum
	
	21.483
	21.522

	Maximum
	
	43.508
	44.334

	Average
	
	tbd
	tbd



As an example, 
· Figure 7.4.2.5-1 provides Rate-Quality curves and BD rate gain for psnr of H.265/HEVC HM with S5-HM-01 against H.264/AVC HM with configuration S5-JM-01 for reference sequence S5-R04
· Figure 7.4.2.5-2 provides Rate-Quality curves and BD rate gain for psnr of H.265/HEVC HM with S5-HM-02 against H.264/AVC HM with configuration S5-JM-02 for reference sequence S5-R04
[image: ]
Figure 7.4.2.5-1 Rate-Quality curves and BD rate gain for psnr of H.265/HEVC HM with S5-JM-01 against H.264/AVC HM with configuration S5-JM-01 for reference sequence S5-R04
[image: ]
Figure 7.4.2.5-2 Rate-Quality curves and BD rate gain for psnr of H.265/HEVC HM with S5-JM-01 against H.264/AVC HM with configuration S5-JM-02 for reference sequence S5-R04
All Rate-Quality curves and BD rate gain plots are provided in the attachment as well as online along with the test vectors.
7.4.2.6	Summary
Table 7.4.2.6-1 provides a summary of BD rate gain in psnr and vmaf of H.265/HEVC HM against H.264/AVC JM for different scenarios and configurations.
Table 7.4.2.6-1 Summary of BD rate gain in psnr and vmaf of H.265/HEVC HM against H.264/AVC JM for different scenarios and configurations
	Scenario
	average psnr
	min psnr
	max psnr
	average vmaf
	min vmaf
	max vmaf

	S1
	39.171
	20.855
	55.701
	
	
	

	S3 no intra
	
	
	
	n/a
	n/a
	n/a

	S3 intra
	
	
	
	n/a
	n/a
	n/a

	S4 no intra
	
	
	
	
	
	

	S4 intra
	
	
	
	
	
	

	S5 no intra
	40.809
	23.311
	52.179
	n/a
	n/a
	n/a

	S5 intra
	
	21.483
	43.508
	n/a
	n/a
	n/a

	Minimum
	
	
	
	
	
	

	Maximum
	
	
	
	
	
	


tbd
7.4.3 H.265/HEVC SCC against H.264/AVC
7.4.3.1	Overview
This clause provides a partial characterization of H.265/HEVC SCC against H.264/AVC according to clause 7.2.1. The results provided in clause 6 are used for the characterization.
7.4.3.2	Scenario 3: Screen Content
This clause provides characterization of H.265/HEVC SCC mode configurations against H.264/AVC JM for Scenario 3 Screen Content. In particular, 
· Table 7.4.3.2-1 provides the BD rate gain of H.265/HEVC SCC with S3-SCC-01 against H.264/AVC JM with configuration S3-JM-01, i.e. with the screen content scenario reference sequences and no fixed intra.
· Table 7.4.3.2-2 provides the BD rate gain of H.265/HEVC SCC with S3-SCC-02 against H.264/AVC JM with configuration S3-JM-02, i.e. with the screen content scenario reference sequences with fixed Intra every second.
Table 7.4.3.2-1 BD rate gain of H.265/HEVC SCC with S3-SCC-01 against H.264/AVC JM with configuration S3-JM-01, i.e. with the screen content scenario reference sequences and no fixed intra
	Reference sequence
	Name
	psnr
	y_psnr

	S3-R01
	MovingText2-4K-10bit
	Tbd
	Tbd

	S3-R02
	MovingText2-4K-8bit
	Tbd
	Tbd

	S3-R03
	MovingText2-FullHD-10bit
	Tbd
	Tbd

	S3-R04
	MovingText2-FullHD-8bit
	Tbd
	Tbd

	S3-R05
	TextMixTransitions-4K-10bit
	Tbd
	Tbd

	S3-R06
	TextMixTransitions-4K-8bit
	Tbd
	Tbd

	S3-R07
	TextMixTransitions-FullHD-10bit
	Tbd
	Tbd

	S3-R08
	TextMixTransitions-FullHD-8bit
	Tbd
	Tbd

	S3-R09
	GraphicsMixSimple-4K-10bit
	Tbd
	Tbd

	S3-R10
	GraphicsMixSimple-4K-8bit
	Tbd
	Tbd

	S3-R11
	GraphicsMixSimple-FullHD-10bit
	Tbd
	Tbd

	S3-R12
	GraphicsMixSimple-FullHD-8bit
	Tbd
	Tbd

	S3-R13
	GraphicsMixTransitions-4K-10bit
	Tbd
	tbd

	S3-R14
	GraphicsMixTransitions-4K-8bit
	Tbd
	Tbd

	S3-R15
	GraphicsMixTransitions-FullHD-10bit
	Tbd
	Tbd

	S3-R16
	GraphicsMixTransitions-FullHD-8bit
	Tbd
	Tbd

	S3-R17
	Mission-Control
	Tbd
	Tbd

	Minimum
	
	Tbd
	Tbd

	Maximum
	
	Tbd
	Tbd

	Average
	
	Tbd
	Tbd


Table 7.4.3.2-2 BD rate gain of H.265/HEVC SCC with S3-SCC-02 against H.264/AVC JM with configuration S3-JM-02, i.e. with the screen content scenario reference sequences with fixed Intra every second
	Reference sequence
	Name
	psnr
	y_psnr

	S3-R01
	MovingText2-4K-10bit
	Tbd
	Tbd

	S3-R02
	MovingText2-4K-8bit
	Tbd
	Tbd

	S3-R03
	MovingText2-FullHD-10bit
	Tbd
	Tbd

	S3-R04
	MovingText2-FullHD-8bit
	Tbd
	Tbd

	S3-R05
	TextMixTransitions-4K-10bit
	Tbd
	Tbd

	S3-R06
	TextMixTransitions-4K-8bit
	Tbd
	Tbd

	S3-R07
	TextMixTransitions-FullHD-10bit
	Tbd
	Tbd

	S3-R08
	TextMixTransitions-FullHD-8bit
	Tbd
	Tbd

	S3-R09
	GraphicsMixSimple-4K-10bit
	Tbd
	Tbd

	S3-R10
	GraphicsMixSimple-4K-8bit
	Tbd
	Tbd

	S3-R11
	GraphicsMixSimple-FullHD-10bit
	Tbd
	Tbd

	S3-R12
	GraphicsMixSimple-FullHD-8bit
	Tbd
	Tbd

	S3-R13
	GraphicsMixTransitions-4K-10bit
	Tbd
	tbd

	S3-R14
	GraphicsMixTransitions-4K-8bit
	Tbd
	Tbd

	S3-R15
	GraphicsMixTransitions-FullHD-10bit
	Tbd
	Tbd

	S3-R16
	GraphicsMixTransitions-FullHD-8bit
	Tbd
	Tbd

	S3-R17
	Mission-Control
	Tbd
	Tbd

	Minimum
	
	Tbd
	Tbd

	Maximum
	
	Tbd
	Tbd

	Average
	
	Tbd
	Tbd



7.4.3.3	Scenario 5: Online Gaming
This clause provides characterization of H.265/HEVC SCC mode configurations against H.264/AVC JM for Scenario 5 Online Gaming. In particular, 
· Table 7.4.3.3-1 provides the BD rate gain of H.265/HEVC SCC with S5-SCC-01 against H.264/AVC JM with configuration S5-JM-01, i.e. with the online gaming scenario reference sequences and no fixed intra.
· Table 7.4.3.3-2 provides the BD rate gain of H.265/HEVC SCC with S5-SCC-02 against H.264/AVC JM with configuration S5-JM-02, i.e. with the online gaming scenario reference sequences with fixed Intra every second.
Table 7.4.3.3-1 BD rate gain of H.265/HEVC SCC with S5-SCC-01 against H.264/AVC JM with configuration S5-JM-01, i.e. with the online gaming scenario reference sequences and no fixed intra
	Reference sequence
	Name
	psnr
	y_psnr

	S5-R01
	AOV
	
	

	S5-R02
	Baolei-Man
	
	

	S5-R03
	Baolei-Woman
	
	

	S5-R04
	Baolei-Balloon
	
	

	S5-R05
	Baolei-Yard
	
	

	S5-R06
	Jianling-Temple
	
	

	S5-R07
	Jianling-Beach
	
	

	S5-R08
	Heroes-of-the-Storm
	
	

	S5-R09
	Project-CARS
	
	

	S5-R10
	World-of-WarCraft
	
	

	S5-R11
	MineCraft
	
	

	S5-R12
	CS-GO
	
	

	S5-R13
	StarCraft
	
	

	Minimum
	
	
	

	Maximum
	
	
	

	Average
	
	
	



Table 7.4.3.3-2 BD rate gain of H.265/HEVC SCC with S5-SCC-02 against H.264/AVC JM with configuration S5-JM-02, i.e. with the online gaming scenario reference sequences and fixed intra every second
	Reference sequence
	Name
	psnr
	y_psnr

	S5-R01
	AOV
	
	

	S5-R02
	Baolei-Man
	
	

	S5-R03
	Baolei-Woman
	
	

	S5-R04
	Baolei-Balloon
	
	

	S5-R05
	Baolei-Yard
	
	

	S5-R06
	Jianling-Temple
	
	

	S5-R07
	Jianling-Beach
	
	

	S5-R08
	Heroes-of-the-Storm
	
	

	S5-R09
	Project-CARS
	
	

	S5-R10
	World-of-WarCraft
	
	

	S5-R11
	MineCraft
	
	

	S5-R12
	CS-GO
	
	

	S5-R13
	StarCraft
	
	

	Minimum
	
	
	

	Maximum
	
	
	

	Average
	
	
	



As an example, 
· Figure 7.4.3.3-1 provides Rate-Quality curves and BD rate gain for psnr of H.265/HEVC HM with S5-SCC-01 against H.264/AVC HM with configuration S5-JM-01 for reference sequence S5-R04
· Figure 7.4.3.3-2 provides Rate-Quality curves and BD rate gain for psnr of H.265/HEVC SCC with S5-SCC-02 against H.264/AVC HM with configuration S5-JM-02 for reference sequence S5-R04
[image: ]
Figure 7.4.3.3-1 Rate-Quality curves and BD rate gain for psnr of H.265/HEVC SCC with S5-SCC-01 against H.264/AVC HM with configuration S5-JM-01 for reference sequence S5-R04
[image: ]
Figure 7.4.3.3-2 Rate-Quality curves and BD rate gain for psnr of H.265/HEVC SCC with S5-SCC-01 against H.264/AVC HM with configuration S5-JM-02 for reference sequence S5-R04
All Rate-Quality curves and BD rate gain plots are provided in the attachment as well as online along with the test vectors.
7.4.3.4	Summary
Table 7.4.3.4-1 provides a summary of BD rate gain in psnr and vmaf of H.265/HEVC SCC against H.264/AVC JM for different scenarios and configurations.
Table 7.4.3.4-1 Summary of BD rate gain in psnr of H.265/HEVC SCC against H.264/AVC JM for different scenarios and configurations
	Scenario
	average psnr
	min psnr
	max psnr

	S3 no intra
	
	
	

	S3 intra
	
	
	

	S5 no intra
	
	
	

	S5 intra
	
	
	

	Minimum
	
	
	

	Maximum
	
	
	



tbd
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