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Abstract
This report summarizes the activities of the AhG4 on Test material and visual assessment that have taken place between the 40th and 41st JVET meetings.
The test material available for JVET are summarized in the Annex.

1. Introduction
The mandates of this AHG were:
Test material and visual assessment (AHG4)
· Consider plans for additional verification testing of VVC capability, particularly target conducting tests for VVC multi-layer features, and update the test plan accordingly.
· Maintain the video sequence test material database for testing the VVC and HEVC standards and potential future extensions, as well as exploration activities.
· Study coding performance and characteristics of available and proposed video test material.
· Identify and recommend appropriate test material for testing the VVC standard and potential future extensions, as well as exploration activities.
· Identify and characterize missing types of video material, solicit contributions, collect, and make available a variety of video sequence test material, in coordination with other AHGs, as appropriate.
· Maintain and update the directory structure for the test sequence repository, as necessary.
· Collect information about test sequences that have been made available by other organizations.
· Prepare and conduct expert viewing for purposes of subjective quality evaluation.
· Coordinate with AG 5 in studying and developing further methods of subjective quality evaluation, e.g. based on crowd sourcing, as well as studying objective metrics in that context.
· Coordinate with AHG17 on investigating sequences and making arrangements for viewing at the next meeting.
· Coordinate with AHG18 on investigating visual impact of data losses.
· Prepare availability of viewing equipment and facilities arrangements for future meetings.
1. Activities
1. Preparations for the Joint Call for Evidence on video compression with capability beyond VVC
AHG4 supported the activities of AHG17 and prepared for the on-site testing activity.
1. Test sequences
The set of JVET test sequences is hosted at https://vqa.lfb.rwth-aachen.de. A mirror of this site is available at https://datacloud.hhi.fraunhofer.de with the same login credentials. The directory structure of the previous ftp server has been maintained. The test sequences used for CfP/CTC are available in directory “/ctc”.
Due to copyright restrictions, the JVET database of test sequences is only available to accredited members of JVET (i.e., members of ISO/IEC MPEG and ITU-T VCEG). Members of JVET may contact the JVET chair for login information. The password for the site is updated after each meeting with the Zoom password for that meeting. The tentative schedule for the changes is as follows:
· After the April meeting, password changes on 1st of June
· After the July meeting, password changes on 1st of September 
· After the October meeting, password changes on 1st of December. 
· After the January meeting, password changes on 1st of March.
1. Related contributions
(listing document directly related to AHG4 as well as documents related to testing activities and test material)
	JVET number
	Title
	Source

	JVET-AO0004
	JVET AHG report: Test material and visual assessment (AHG4)
	V. Baroncini, T. Suzuki, M. Wien (co-chairs), W. Husak, S. Iwamura, P. de Lagrange, S. Liu, X. Meng, S. Puri, A. Segall, S. Wenger (vice-chairs)

	JVET-AO0054
	[AHG17] Proposal of new sequences for the HD-SDR-RA category of the CfP
	M. Abdoli, A. Tissier, R. G. Youvalari, P. Nikitin, F. Plowman, G. Shuo (Xiaomi)

	JVET-AO0059
	Liverpool Test Sequences
	J. Calic, A. Foster, D. Collado (BBC)

	JVET-AO0061
	AHG4/AHG17: AIGC test sequences
	J. Liu, X. Chen, Y. Gao, Z. Chen (Wuhan Univ.), Y. Pan, T. Yao, T. Mei (HiDream.ai)

	JVET-AO0215
	AHG4: proposed updates for VVC multi-layer verification test plan
	O. Chubach (MediaTek), P. de Lagrange (InterDigital), M. Wien (RWTH)

	JVET-AO0248
	AHG4/AHG17: Response to the call for new HDR materials for future video coding development 
	J. Wang, J. Zhang, L. Yu



1. Recommendations
The AHG recommends:
· To take into account the proposed test sequences in the preparation of the CfP on video compression with capability beyond VVC.
· To continue to discuss and to update the non-finalized categories of the verification test plan for multilayer VVC based on JVET-AO0215.
· To collect volunteers to conduct further verification tests and subjective quality tests.
· To collect volunteers to actively contribute to the verification test development.
· To review the set of available test sequences for the verification tests as well as subjective quality tests and potentially collect more test sequences with a variety of content.
· To continue to collect new test sequences available for JVET with licensing statement.


1. Annex: The list of test materials
4. Test material related to VVC CTC
The list of test sequences available for CTC are as follows. Due to copyright restrictions, the JVET database of test sequences is only available to accredited members of JVET (i.e. members of ISO/IEC MPEG and ITU-T VCEG). Test sequences are made available only to qualified JVET participants. Qualified participants may contact the JVET chairs for login information. Specific license information is provided with each test sequence.
0. VVC CTC sequences for SDR video
Test sequences are available on https://vqa.lfb.rwth-aachen.de or https://datacloud.hhi.fraunhofer.de in the “ctc/sdr” folder.

	Class
	Sequence name
	Frame count
	Frame rate
	Bit depth

	A1
	Tango2
	294
	60
	10

	A1
	FoodMarket4
	300
	60
	10

	A1
	Campfire
	300
	30
	10

	A2
	CatRobot
	300
	60
	10

	A2
	DaylightRoad2
	300
	60
	10

	A2
	ParkRunning3
	300
	50
	10

	B
	MarketPlace
	600
	60
	10

	B
	RitualDance
	600
	60
	10

	B
	Cactus
	500
	50
	8

	B
	BasketballDrive
	500
	50
	8

	B
	BQTerrace
	600
	60
	8

	C
	RaceHorses
	300
	30
	8

	C
	BQMall
	600
	60
	8

	C
	PartyScene
	500
	50
	8

	C
	BasketballDrill
	500
	50
	8

	D
	RaceHorses
	300
	30
	8

	D
	BQSquare
	600
	60
	8

	D
	BlowingBubbles
	500
	50
	8

	D
	BasketballPass
	500
	50
	8

	E
	FourPeople
	600
	60
	8

	E
	Johnny
	600
	60
	8

	E
	KristenAndSara
	600
	60
	8

	F
	ArenaOfValor
	600
	60
	8

	F
	BasketballDrillText
	500
	50
	8

	F
	SlideEditing
	300
	30
	8

	F
	SlideShow
	500
	20
	8



0. VVC CTC sequences for HDR video
Test sequences are available on https://vqa.lfb.rwth-aachen.de or https://datacloud.hhi.fraunhofer.de in the folder ctc/hdr. Test sequences are made available only to qualified JVET participants. Qualified participants may contact the JVET chairs for login information. Specific license information is provided with each test sequence.

	Class
	Sequence name
	Frame count
	Frame rate
	Bit depth
	Transfer function

	H1
	BalloonFestival 
	240
	24 fps
	10
	PQ

	H1
	Cosmos1_TreeTrunk
	240
	24 fps
	10
	PQ

	H1
	EBU_Hurdles
	500
	50 fps
	10
	PQ

	H1
	EBU_Starting
	500
	50 fps
	10
	PQ

	H1
	Market
	400
	50 fps
	10
	PQ

	H1
	ShowGirl
	339
	25 fps
	10
	PQ

	H1
	SunRise
	200
	25 fps
	10
	PQ


Note: The test sequences from the EBU (i.e. with the string ‘EBU’ included in the test sequence name) are password protected.  The password can be obtained by contacting the EBU using the form located at:
https://tech.ebu.ch/EBU_SVT_Public_Test_Sequences

Note: The capture frame rate of the EBU_Hurdles and EBU_Starting sequences was 100fps. However, these sequences are treated as 50fps sequences for the evaluation processes defined in this document.

	Class
	Sequence name
	Frame count
	Frame rate
	Bit depth
	Transfer function

	H2
	DayStreet2
	300
	60 fps
	10
	HLG

	H2
	FlyingBirds3
	300
	60 fps
	10
	HLG

	H2
	PeopleInShoppingCenter2
	300
	60 fps
	10
	HLG

	H2
	SunsetBeach3
	300
	60 fps
	10
	HLG



0. VVC CTC sequences for 360° video
Test sequences are available on https://vqa.lfb.rwth-aachen.de or https://datacloud.hhi.fraunhofer.de in the folder ctc/360.

	Class
	Sequence name
	Width
	Height
	Frame count
	Frame rate
	Bit depth

	S1
	SkateboardInLot
	8192
	4096
	300
	30 fps
	10

	S1
	ChairLift
	8192
	4096
	300
	30 fps
	10

	S1
	KiteFlite
	8192
	4096
	300
	30 fps
	8

	S1
	Harbor
	8192
	4096
	300
	30 fps
	8

	S1
	Trolley
	8192
	4096
	300
	30 fps
	8

	S1
	GasLamp
	8192
	4096
	300
	30 fps
	8

	S2
	Balboa
	6144
	3072
	600
	60 fps
	8

	S2
	Broadway
	6144
	3072
	600
	60 fps
	8

	S2
	Landing2
	6144
	3072
	300
	30 fps
	8

	S2
	BranCastle2
	6144
	3072
	300
	30 fps
	8



4.1 Test material related to HEVC single layer coding
1. HEVC v.1 CTC sequences
Test sequences are available on https://vqa.lfb.rwth-aachen.de or https://datacloud.hhi.fraunhofer.de in the folder hannover-site/hevc/testsequences  

	Class
	Sequence name
	Width x Height
	Frame count
	Frame rate
	Bit depth

	A
	Traffic
	2560x1600
	150
	30 fps
	8

	A
	PeopleOnStreet
	2560x1600
	150
	30 fps
	8

	A
	Nebuta
	2560x1600
	300
	60 fps
	10

	A
	SteamLocomotive
	2560x1600
	300
	60 fps
	10

	B
	Kimono
	1920x1080
	240
	24 fps
	8

	B
	ParkScene
	1920x1080
	240
	24 fps
	8

	B
	Cactus
	1920x1080
	500
	50 fps
	8

	B
	BQTerrace
	1920x1080
	600
	60 fps
	8

	B
	BasketballDrive
	1920x1080
	500
	50 fps
	8

	C
	RaceHorses
	832x480
	300
	30 fps
	8

	C
	BQMall
	832x480
	600
	60 fps
	8

	C
	PartyScene
	832x480
	500
	50 fps
	8

	C
	BasketballDrill
	832x480
	500
	50 fps
	8

	D
	RaceHorses
	416x240
	300
	30 fps
	8

	D
	BQSquare
	416x240
	600
	60 fps
	8

	D
	BlowingBubbles
	416x240
	500
	50 fps
	8

	D
	BasketballPass
	416x240
	500
	50 fps
	8

	E
	FourPeople
	1280x720
	600
	60 fps
	8

	E
	Johnny
	1280x720
	600
	60 fps
	8

	E
	KristenAndSara
	1280x720
	600
	60 fps
	8

	F
	BaskeballDrillText
	832x480
	500
	50 fps
	8

	F
	ChinaSpeed
	1024x768
	500
	30 fps
	8

	F
	SlideEditing
	1280x720
	300
	30 fps
	8

	F
	SlideShow
	1280x720
	500
	20 fps
	8


1. HEVC v.1 verification test sequences
The following test sequences that were used in the verification test reported in JCTVC-Q1011 have only been available from the content owners on a case-by-case basis. Information is hereby solicited regarding how to obtain them and whether or not they can be made available in our test sequence database.

	Class
	Sequence name
	Width x Height
	Frame count
	Frame rate
	Bit depth

	UHD
	BT709Birthday
	3840x2160
	500
	50 fps
	8

	UHD
	Book
	3840x2160
	500
	50 fps
	8

	UHD
	Manage
	3840x2160
	600
	60 fps
	8

	UHD
	HomelessSleeping
	3840x2160
	600
	60 fps
	8

	UHD
	Traffic
	4096x2048
	300
	30 fps
	8

	1080p
	JohnnyLobby
	1920x1080
	600
	60 fps
	8

	1080p
	Calendar
	1920x1080
	500
	50 fps
	8

	1080p
	SVT15
	1920x1080
	500
	50 fps
	8

	1080p
	sedofCropped
	1920x1080
	600
	60 fps
	8

	1080p
	UnderBoat1
	1920x1080
	300
	30 fps
	8

	720p
	ThreePeople
	1280x720
	600
	60 fps
	8

	720p
	BT709Parakeets
	1280x720
	500
	50 fps
	8

	720p
	QuarterBackSneak1
	1280x720
	300
	30 fps
	8

	720p
	SVT01a
	1280x720
	500
	50 fps
	8

	720p
	SVT04a
	1280x720
	500
	50 fps
	8

	480p
	Cubicle
	832x480
	300
	30 fps
	8

	480p
	Anemone
	832x480
	300
	30 fps
	8

	480p
	BT709BirthdayFlash
	832x480
	500
	50 fps
	8

	480p
	Ducks
	832x480
	600
	60 fps
	8

	480p
	WheelAndCalendar
	832x480
	500
	50 fps
	8



1. HEVC Range Extensions CTC sequences
Test sequences are available on https://vqa.lfb.rwth-aachen.de or https://datacloud.hhi.fraunhofer.de in the folder hannover-site/hevc/testsequences/FrExt-candidate-sequences/upload/.

	Sequence name
	Width x Height
	Frame count
	Frame rate
	Bit depth

	Traffic
	2560x1600
	150
	30 fps
	12

	Traffic
	2560x1600
	150
	30 fps
	10

	Kimono
	1920x1080
	240
	24 fps
	10

	EBULupoCandlelight (down conv.)
	1920x1080
	500
	50 fps
	10

	EBURainFruits (down conv.)
	1920x1080
	500*
	50 fps
	10

	EBUHorse
	1920x1080
	500
	50 fps
	10

	EBUGraphics
	1920x1080
	500
	50 fps
	10

	EBUWaterRocksClose
	1920x1080
	500
	50 fps
	10

	EBUKidsSoccer
	1920x1080
	500
	50 fps
	10

	VenueVu
	1920x1080
	300
	30 fps
	8

	VenueVu
	1920x1080
	300
	30 fps
	10

	DucksAndLegs
	1920x1080
	300
	30 fps
	10

	BirdsInCage
	1920x1080
	600
	60 fps
	10

	OldTownCross
	1920x1080
	500
	50 fps
	10

	CrowdRun
	1920x1080
	500
	50 fps
	10

	Seeking
	1920x1080
	500
	50 fps
	10

	ParkScene
	1920x1080
	240
	24 fps
	10


A number of the new sequences were kindly provided by the EBU. 
Note that test sequences from the EBU (i.e. with the string ‘EBU’ included in the test sequence name) are password protected.  The password can be obtained by contacting the EBU using the form located at:
https://tech.ebu.ch/EBU_SVT_Public_Test_Sequences

1. [bookmark: _Ref377730219]High bit-depth coding test sequences

	Class
	Test sequence filename
	Encoded frame count
	Input bit-depth
	MSB extended bit-depth

	
	
	AI
	LD
	
	

	SVT
16 bit from 10 bit source
(intermediate processing)
	OldTownCross_1920x1080_50_16bit_444.rgb
OldTownCross_RGB_16bit.cfg
	50
	50
	16
	0

	
	CrowdRun_1920x1080_50_16bit_444.rgb
CrowdRun_RGB_16bit.cfg
	50
	50
	16
	0

	
	DucksTakeOff_1920x1080_50_16bit_444.rgb
DucksTakeOff_RGB_16bit.cfg
	50
	-
	16
	0

	
	InToTree_1920x1080_50_16bit_444.rgb
InToTree_RGB_16bit.cfg
	50
	[bookmark: _Ref374030714]-
	16
	0

	
	ParkJoy_1920x1080_50_16bit_444.rgb
ParkJoy_RGB_16bit.cfg
	50
	-
	16
	0

	IBDI 4:4:4
	Traffic_2560x1600_30_12bit_444_crop.rgb
Traffic_RGB_12bit.cfg
	60
	60
	12
	0

	16 bit HDR
	FruitStall_1920x1080_24_16bit_444.rgb
FruitStall_RGB_16bit.cfg
	120
	120
	16
	0

	16 bit from 16 bit HDR source
	Bubbles_4096x2160_24_16bit_444.rgb
Bubbles_RGB_16bit.cfg
	60
	-
	16
	0

	16 bit HDR 4:0:0 Medical
	AX_Head_1240x960_16bit_400.yuv
Head_400_16bit.cfg
	250
	250
	16
	0

	IBDI 4:0:0
	CT_ Cardiac_512x512_12bit_400.yuv
Cardiac_400_12bit.cfg
	250
	250
	12
	0

	
	CT_ LongrunShort_512x512_12bit_400.yuv
LongRunShort_400_12bit.cfg
	500
	500
	12
	0

	Synthesised RGB HDR
	EBURainFruits_1920x1080_50_10bit_444.rgb
EBURainFruits_RGB_10bit+2MSB.cfg
EBURainFruits_RGB_10bit+4MSB.cfg
EBURainFruits_RGB_10bit+6MSB.cfg
	50
	50
	10
	12,14,16

	
	Kimono1_1920x1080_24_10bit_444.rgb
Kimono_RGB_10bit+2MSB.cfg
Kimono_RGB_10bit+4MSB.cfg
Kimono_RGB_10bit+6MSB.cfg
	60
	-
	10
	12,14,16


For test sequences in the “16 bit HDR 4:0:0 Medical” and “IBDI 4:0:0” classes, the frame rate is set to 50, even though the test sequences do not have an inherent frame rate.

1. HEVC screen content sequences
Test sequences are available on https://vqa.lfb.rwth-aachen.de or https://datacloud.hhi.fraunhofer.de in the folder ctc/hevc-scc/. The two tables shown below contain sequences used for the common conditions for screen content coding tests, as specified in JCTVC-U1015.
1The Y'CbCr and RGB VenueVue sequences can be found with the Range Extensions sequences on the JVET content site.

	Resolution
	Sequence name
	Category
	fps
	Frames to be encoded

	1920x1080
	sc_flyingGraphics_1920x1080_60_8bit*
sc_desktop_1920x1080_60_8bit
sc_console_1920x1080_60_8bit
ChineseEditing_1920x1080_60_8bit
MissionControlClip3_1920x1080_60p_8b444
EBURainFruits_1920x1080_50_10bit**
Kimono1_1920x1080_24_10bit***
	TGM
TGM
TGM
TGM
M
CC
CC
	60
60
60
60
60
50
24
	0-299*
0-599
0-599
0-599
0-599
0-249**
0-119***

	1280x720
	sc_web_browsing_1280x720_30_8bit
sc_map_1280x720_60_8bit
sc_programming_1280x720_60_8bit
sc_SlideShow_1280x720_20_8bit
sc_robot_1280x720_30_8bit
	TGM
TGM
TGM
TGM
A
	30
60
60
20
30
	0-299
0-599
0-599
0-499
0-299

	2560x1440
	Basketball_Screen_2560x1440_60p_8b444
MissionControlClip2_2560x1440_60p_8444
	M
M
	60
60
	322-621
120-419

	*Note that only the first 300 frames of this sequence are used.
**Note that only the first 250 frames of this 10-bit sequence are used, and InternalBitDepth is set to 8.
***Note that only the first 120 frames of this 10-bit sequence are used, and InternalBitDepth is set to 8
TGM: Text and graphics with motion; M: mixed content; A: animation; CC: camera-captured content




	Resolution
	Sequence name
	Category
	fps
	Frames to be encoded

	1920x1080
	sc_flyingGraphics_1920x1080_60_8bit_420*
sc_desktop_1920x1080_60_8bit_420
sc_console_1920x1080_60_8bit_420
ChineseEditing_1920x1080_60_8bit_420
MissionControlClip3_1920x1080_60p_8b420
	4:2:0 TGM
4:2:0 TGM
4:2:0 TGM
4:2:0 TGM
4:2:0 M
	60
60
60
60
60
	0-299*
0-599
0-599
0-599
0-599

	1280x720
	sc_web_browsing_1280x720_30_8bit_420_r1
sc_map_1280x720_60_8bit_420
sc_programming_1280x720_60_8bit_420
SlideShow_1280x720_20
sc_robot_1280x720_30_8bit_420
	4:2:0 TGM
4:2:0 TGM
4:2: 0TGM
4:2:0 TGM
4:2:0 A
	30
60
60
20
30
	0-299
0-599
0-599
0-499
0-299

	2560x1440
	Basketball_Screen_2560x1440_60p_8b420
MissionControlClip2_2560x1440_60p_8420
	4:2:0 M
4:2:0 M
	60
60
	322-621
120-419

	1024x768
	ChinaSpeed_1024x768_30
	4:2:0 A
	30
	0-499

	*Note that only the first 300 frames of this sequence are used.
TGM: Text and graphics with motion; M: mixed content; A: animation; CC: camera-captured content


1. HEVC HDR sequences
HDR test sequences to be used for HDR-related experiments are listed in document “Common Test Conditions for HDR/WCG video coding experiments”, JCTVC-Z1020. Some of the sequences are available on https://vqa.lfb.rwth-aachen.de or https://datacloud.hhi.fraunhofer.de in the folder “/testsequences/testset_hdr” (accredited members of JCT-VC may contact the JCT-VC chairs for login information). 
Some of the sequences mentioned in JCTVC-Z1020 are only available upon request to the content owner, as described in Annex B of JCTVC-Z1020.
The following sequences are available:
	Resolution  
	gamut 
	TF
	Sequence name
	fps
	Frames

	1920x1080
	BT.709
	Linear
	FireEater2Clip4000r1_1920x1080p_25_hf_709_ct2020_444_xxx.exr 
	25
	0-199

	1920x1080
	BT.709
	Linear
	Market3Clip4000r2_1920x1080p_50_hf_709_ct2020_444_xxx.exr
	50
	0-399

	1920x1080
	BT.709
	Linear
	BalloonFestival_1920x1080p_24_hf_709_ct2020_444_xxx.exr
	24
	0-239

	1920x1080
	BT.709
	Linear
	EBU_04_Hurdles_1920x1080p_25_hf_709_ct2020_444_xxx.exr
	100
	0-499

	1920x1080
	BT.709
	Linear
	EBU_06_Starting_1920x1080p_25_hf_709_ct2020_444_xxx.exr
	100
	0-499

	1920x1080
	BT.709
	Linear
	Sunrise_1920x1080p_25_hf_709_ct2020_444_xxx.exr
	25
	0-199



These sequences are provided in EXR format, Y'CbCr 10-bit 4:2:0 with BT.2100 PQ transfer function and BT.2020 color primaries, and a Y'CbCr 10-bit 4:2:0 SDR with BT.709 color primaries version is also available for each content.

4.2 Test material related to HEVC multi-layer coding
4.2.1 Common Test Conditions of 3DV Experiments 
Test sequences are available on https://vqa.lfb.rwth-aachen.de or https://datacloud.hhi.fraunhofer.de in the folder ctc/3dv. 
The multiview test sequences with associated depth data, and corresponding input and output views, to be used for experiments are specified in the table below. 

	Seq. ID
	Test Sequence
	Frames to be encoded
	2-view input
	3-view input

	S01
	Poznan_Hall2
	200
	7-6
	7-6-5

	S02
	Poznan_Street
	250
	5-4
	5-4-3

	S03
	Undo_Dancer
	250
	1-5
	1-5-9

	S04
	GT_Fly
	250
	9-5
	9-5-1

	S05
	Kendo
	300
	1-3
	1-3-5

	S06
	Balloons
	300
	1-3
	1-3-5

	S08
	Newspaper1
	300
	2-4
	2-4-6

	S10
	Shark
	300
	1-5
	1-5-9


Details on the view synthesis for evaluation and further information is provided in the 3DV CTC document JVET-AE1013.
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