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Abstract
This document defines common test conditions (CTC) and reference software (VTM) configurations for lossless and mixed lossy/lossless scenarios. The test scenarios cover applications using either 4:2:0 or 4:4:4 chroma formats, and YCbCr or RGB input signals for the 4:4:4 chroma format case. The test sets include camera captured and screen content.
Test Scenarios
The CTC described in this document are defined for conducting experiments in a controlled environment where the outcome of the experiments can be compared. The four test scenarios for this CTC are as follows:
· Lossless 4:2:0 (camera captured and screen content)
· Lossless 4:4:4 (camera captured and screen content + RGB)
· Mixed Lossy/Lossless 4:2:0
· Mixed Lossy/Lossless 4:2:0
The test scenarios are a combination between the test sets and software configurations:
· Test set (4:2:0 or 4:4:4)
· Lossless or mixed lossy/lossless
For all test scenarios, three temporal configurations are mandatory:
· All-Intra (AI)
· Random-Access (RA)
· Low-delay B (LB)
The temporal configurations and encoder parameters are according to the JVET CTC, and are overwritten by the additional encoder parameters provided in this document.
[bookmark: _Ref267962981]Test Set
Test sequences are available from the following location:
· ftp://hevc@ftp.tnt.uni-hannover.de/testsequences/FrExt-candidate-sequences/ (please contact the JCT-VC chairs for login information).
· ftp://vqeg.its.bldrdoc.gov/HDTV/SVT_MultiFormat/1080p50_CgrLevels_SINC_FILTER_SVTdec05/
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 registering at the following location:
· http://tech.ebu.ch/testsequences/uhd-1_public_form
YCbCr and RGB 4:4:4 test sequences are available from the following locations (please contact JCT-VC/JVET chairs for login information):
· (YCbCr only) ArenaOfValor 4:4:4 and GlassHalf 4:4:4:
ftp://ftp.ient.rwth-aachen.de.
· Other YCbCr and RGB 4:4:4 sequences:
ftp://hevc@ftp.tnt.uni-hannover.de/testsequences/FrExt-candidate-sequences/upload/screen_content/ScExt-TestSequences.
4:2:0 Content
Not all sequences are mandatory for all temporal configurations according to the JVET CTC. The following table lists the sequences and whether or not they are mandatory for a given temporal configuration, and whether or not they are included in the mixed lossy/lossless test scenario.

	Class
	Sequence name
	Frame count
	Frame rate
	Bit depth
	Intra
	Random access
	Low-delay
	Lossy
Lossless

	A1
	Tango2
	294
	60
	10
	M
	M
	-
	TBD

	A1
	FoodMarket4
	300
	60
	10
	M
	M
	-
	TBD

	A1
	Campfire
	300
	30
	10
	M
	M
	-
	TBD

	A2
	CatRobot
	300
	60
	10
	M
	M
	-
	TBD

	A2
	DaylightRoad2
	300
	60
	10
	M
	M
	-
	TBD

	A2
	ParkRunning3
	300
	50
	10
	M
	M
	-
	TBD

	B
	MarketPlace
	600
	60
	10
	M
	M
	M
	TBD

	B
	RitualDance
	600
	60
	10
	M
	M
	M
	TBD

	B
	Cactus
	500
	50
	8
	M
	M
	M
	TBD

	B
	BasketballDrive
	500
	50
	8
	M
	M
	M
	TBD

	B
	BQTerrace
	600
	60
	8
	M
	M
	M
	TBD

	C
	RaceHorses
	300
	30
	8
	M
	M
	M
	TBD

	C
	BQMall
	600
	60
	8
	M
	M
	M
	TBD

	C
	PartyScene
	500
	50
	8
	M
	M
	M
	TBD

	C
	BasketballDrill
	500
	50
	8
	M
	M
	M
	TBD

	D
	RaceHorses
	300
	30
	8
	M
	M
	M
	TBD

	D
	BQSquare
	600
	60
	8
	M
	M
	M
	TBD

	D
	BlowingBubbles
	500
	50
	8
	M
	M
	M
	TBD

	D
	BasketballPass
	500
	50
	8
	M
	M
	M
	

	E
	FourPeople
	600
	60
	8
	M
	-
	M
	

	E
	Johnny
	600
	60
	8
	M
	-
	M
	

	E
	KristenAndSara
	600
	60
	8
	M
	-
	M
	

	F
	ArenaOfValor
	600
	60
	8
	M
	M
	M
	

	F
	BasketballDrillText
	500
	50
	8
	M
	M
	M
	

	F
	SlideEditing
	300
	30
	8
	M
	M
	M
	

	F
	SlideShow
	500
	20
	8
	M
	M
	M
	

	TGM
	TBD
	TBD
	TBD
	TBD
	M
	M
	M
	

	TGM
	TBD
	TBD
	TBD
	TBD
	M
	M
	M
	

	TGM
	TBD
	TBD
	TBD
	TBD
	M
	M
	M
	

	TGM
	TBD
	TBD
	TBD
	TBD
	M
	M
	M
	




4:4:4 Content
For the 4:4:4 test set, all sequences are mandatory for all temporal configurations.
	Class
	Sequence name
	Bit depth
	Frame rate
	Frame count
	Lossly Lossless

	TGM 1080p
RGB444
	sc_flyingGraphics_1920x1080_60_8bit.rgb
sc_desktop_1920x1080_60_8bit.rgb
sc_console_1920x1080_60_8bit.rgb
ChineseEditing_1920x1080_60_8bit.rgb
	8
8
8
8
	60
60
60
60
	0-299*
0-599
0-599
0-599
	TBD

	TGM 720p
RGB444
	sc_web_browsing_1280x720_30_8bit.rgb
sc_map_1280x720_60_8bit.rgb
sc_programming_1280x720_60_8bit.rgb
sc_SlideShow_1280x720_20_8bit.rgb
	8
8
8
8
	30
60
60
20
	0-299
0-599
0-599
0-499
	TBD

	Animation
RGB444
	ArenaOfValor_1920x1080_60_8bit_444.rgb
sc_robot_1280x720_30_8bit.rgb
Glasshalf_3840x2160_24p_10b_444.rgb [note: do we need RGB444 for SC? These two need conversion]
	8
8
10
	60
30
24
	0-599
0-299
0-239
	TBD

	Mixed Content
RGB444
	Basketball_Screen_2560x1440_60p_8b444.rgb
MissionControlClip2_2560x1440_60p_8444.rgb
MissionControlClip3_1920x1080_60p_8b444.rgb
	8
8
8
	60
60
60
	322-621*
120-419*
0-599
	TBD

	TGM 1080p
YCbCr444

	sc_flyingGraphics_1920x1080_60_8bit.yuv
sc_desktop_1920x1080_60_8bit.yuv
sc_console_1920x1080_60_8bit.yuv
ChineseEditing_1920x1080_60_8bit.yuv
	8
8
8
8
	60
60
60
60
	0-299*
0-599
0-599
0-599
	TBD

	TGM 720p
YCbCr444
	sc_web_browsing_1280x720_30_8bit.yuv
sc_map_1280x720_60_8bit.yuv
sc_programming_1280x720_60_8bit.yuv
sc_SlideShow_1280x720_20_8bit.yuv
	8
8
8
8
	30
60
60
20
	0-299
0-599
0-599
0-499
	TBD

	Animation
YCbCr444
	ArenaOfValor_1920x1080_60_8bit_444.yuv
sc_robot_1280x720_30_8bit.yuv
Glasshalf_3840x2160_24p_10b_444.yuv
	8
8
10
	60
30
24
	0-599
0-299
0-239
	TBD

	Mixed Content
YCbCr444
	Basketball_Screen_2560x1440_60p_8b444.yuv
MissionControlClip2_2560x1440_60p_8444.yuv
MissionControlClip3_1920x1080_60p_8b444.yuv
	8
8
8
	60
60
60
	322-621*
120-419*
0-599
	TBD


· *Note that the frames used are different from the original number of frames in the sequence  
· TGM: Text and graphics with motion; M: mixed content; A: animation; CC: camera-captured content
Software configuration
VTM-7.0 and later provides full-frame lossless operation by using a dedicated lossless configuration. It can be enabled at the encoder by using the provided configuration file “lossless.cfg” additionally to the CTC configuration files.
For all lossless and mixed lossy/lossless configurations, only 100 frames shall be encoded (e.g., by using the encoder option “--FramesToBeEncoded=100”).
According to the JVET CTC, for 4:2:0 test set, the following encoder parameters are mandatory for the class F and the TGM sequences:
· --IBC=1		### enable intra block copy
· --BDPCM=2	### enable BDPCM
· --HashME=1	### enable HashME
For the 4:4:4 test set, the following encoder parameters are mandatory:
· --IBC=1		### enable intra block copy
· --BDPCM=2	### enable BDPCM
· --HashME=1	### enable HashME
· --PLT=1		### enable palette mode
For the RGB sequences of the 4:4:4 test set, the following encoder parameters are mandatory:
· --ColorTransform-1							### enable ACT
· --Log2MaxTbSize=5						### restrict maximum transform size
· --InputColourSpaceConvert=RGBtoGBR	### encoding/decoding in GBR
The provided lossless configuration has the following encoder parameters configuration:
· --CostMode=lossless
· --ChromaTS=1
· --DepQuant=0
· --RDOQ=0
· --RDOQTS=0
· --SBT=0
· --LMCSEnable=0
· --ISP=0
· --MTS=0
· --LFNST=0
· --JointCbCr=0
· --LoopFilterDisable=1
· --SAO=0
· [bookmark: _GoBack]--ALF=0
· --DMVR=0
· --BIO=0
· --PROF=0
· --Log2MaxTbSize=5
· --InternalBitDepth= 0
For mixed lossy/lossless configuration, this document provides additional sequence specific configurations files. TBD
Evaluation
The measurement relies on the compression ratio relative to the uncompressed raw data. A bit-rate saving or overhead is then calculated by comparing the compression ratio of the test relative to the VTM-8.0 anchor.
Appendix
MD5 checksums for the test sequences:
	Class
	Sequence name
	MD5 checksum

	A1
	Tango2
	0471a59c423b7059c5c6c8b395e864a9

	A1
	FoodMarket4
	a378b34190f54f688d048a9a8b46a8ac

	A1
	Campfire
	63d3d9f9e4e8b5c344e89840e84e6428

	A2
	CatRobot
	03a89792693fd9ecfd72ef2590025e97

	A2
	DaylightRoad2
	bf1d22643afb41b1521749d2749fb5f0

	A2
	ParkRunning3
	e7a1d1ebff269767ec4bffd2998d1154

	B
	MarketPlace
	dc668e7f28541e4370bdbdd078e61bba

	B
	RitualDance
	a3cb399a7b92eb9c5ee0db340abc43e4

	B
	Cactus
	3fddb71486f209f1eb8020a0880ddf82

	B
	BasketballDrive
	d38951ad478b34cf988d55f9f1bf60ee

	B
	BQTerrace
	efde9ce4197dd0b3e777ad32b24959cc

	C
	RaceHorses
	0a351df99f22d837bc528bd4901c6968

	C
	BQMall
	f889efea02b0c9a7d174b0f7a99cb51b

	C
	PartyScene
	4766c455665b6d228a6390e3d3ff2647

	C
	BasketballDrill
	bd215136fed04067d82c10b2e49b2c7c

	D
	RaceHorses
	290a63e86213abc4459fce1dbd39edbe

	D
	BQSquare
	713ef64958345859b9bae986c3a3f763

	D
	BlowingBubbles
	50a520722f0e906b7884b6b9fea48699

	D
	BasketballPass
	bfd9abbdc677790130dc4023b4e409f0

	E
	FourPeople
	4ce5d72311b32acce62614f63225fba5

	E
	Johnny
	be83259b3ccdada2213fbd8dea20bf6e

	E
	KristenAndSara
	aa3931974e34deba15a1018ba3bf5e0c

	F
	ArenaOfValor
	26ca111ff83ecf4e9c9e3de3dc7d1fe4

	F
	BasketballDrillText
	480881343081e3f4adf85075a1ed0f08

	F
	SlideEditing
	dbf1d0e765ba9f775c5208adb4dc6c0c

	F
	SlideShow
	d6b28f127b9ddf088eb9db9fc5e611bd

	TGM
	TBD
	TBD

	TGM
	TBD
	TBD

	TGM
	TBD
	TBD

	TGM
	TBD
	TBD
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