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Abstract

This document defines common test conditions (CTC), conversion practices and software reference configurations to be used in the context of HDR/WCG video coding experiments after the 4th JVET meeting. These common test conditions are recommended for use in technical contributions to the 5th and following JVET meetings, as applicable.
1 Introduction

Common test conditions (CTC) are desirable to conduct experiments in a well-defined environment and to ease the comparison of the outcome of experiments.
This document defines four test conditions for HDR/WCG content, reflecting intra-only, random-access, and low-delay settings:
· Intra, 10 bit
· Random access, 10 bit

· Low delay, 10 bit

· Low delay, P slices only, 10 bit

A subset of these test conditions might be used for a particular experiment. For example, when testing an intra coding tool, only intra configurations might be used.
Version 4.0 of the JEM software is expected to be used for most experiments. More recent versions are encouraged where applicable. Version 16.14 of the HM HEVC reference software is expected to be used as comparison point to HEVC. More recent versions are encouraged where applicable.
The following sections define test sequences, quantization parameter values, evaluation processes, encoder configuration files, and compile-time options to be used.
People bringing input contributions to JVET meetings should provide a set of results that is as complete as possible and uses the common test conditions that apply to the proposal.
2 Test sequences
Table 1, Table 2 and Table 3 define the sets of test sequences to be used for intra, random-access, and low-delay experiment conditions. All frames (as defined by frame count in the table) shall be encoded for all sequences in the random-access and low-delay test cases described below. For the intra configuration, the first of every eight frames shall be encoded starting with the first frame in the sequence for all sequences, and bit rates shall be calculated using the sequence frame rate (as defined by frame rate in the table) divided by eight. Please note that temporal sub-sampling may be enabled in the JEM software using the parameter TemporalSubsampleRatio.
The column corresponding to each configuration is interpreted as follows:
· “M” indicates that the test sequence is mandatory in the JVET CTC for the given configuration

· “O” indicates that the test sequence is optional (but encouraged) in the JVET CTC for the given configuration

· “-” indicates that the test sequence is not requested in the JVET CTC or the given configuration

Original versions of the test sequences classes B to F (which are also used for HEVC CTC) are available on ftp://hevc@ftp.tnt.uni-hannover.de/testsequences/ (properly qualified participants of JVET may please contact the JCT-VC chairs for login information).

Original versions of the test sequences of classes A1, A2 and H are available on ftp://jvet@ftp.ient.rwth-aachen.de and ftp://jvet@ftp.hhi.fraunhofer.de (properly qualified participants of JVET may please contact the JVET chairs for login information).
Original versions of the test sequences of classes H1, H2 and H3 are available on ftp://ftp.ient.rwth-aachen.de/testsequences/candidates_hdr/ (properly qualified participants of JVET may please contact the JVET chairs for login information). Note that additional information about the original versions of the test sequences of classes H1, H2 and H3 may be found in JCTVC-D1002.The test sequences listed in Table 1 should be converted to BT.2100 Y′CbCr with the PQ transfer function using the following conversion method:
· For content denoted as conforming to the broadcast legal range, the content should first be clipped to the “broadcast legal” range value. Then this range should be converted to BT.2100 Y′CbCr with the PQ transfer function by mapping the legal range values of original content to the code words associated with the range of 0.01 cd/m2 – 100 cd/m2.
· For content denoted as not conforming to the broadcast legal range, the content should be treated as full range. This content should be converted to BT.2100 Y′CbCr with the PQ transfer function by mapping the full range of the content to code words associated with the range 0.01 cd/m2 – 100 cd/m2.

Software and configuration files are available on https://jvet.hhi.fraunhofer.de/svn/svn_HMJEMSoftware/branches/candidates/HM-16.6-JEM-4.0-EE6-Anchor/convert. Note that conversion to BT.2100 Y′CbCr with the PQ transfer function assumes definitions for colorimetry, signal format and integer representation, as specified in the available software and configuration files.
Table 1 Test sequences
	Class
	Sequence name
	Frame count
	Frame rate
	Bit depth
	Intra
	Random access
	Low-delay
	Legal Range

	A1
	Tango
	294
	60 fps
	10
	M
	M
	-
	Yes

	A1
	Drums100
	300
	100 fps
	10
	M
	M
	-
	Yes

	A1
	CampfireParty
	300
	30 fps
	10
	M
	M
	-
	Yes

	A1
	ToddlerFountain
	300
	60 fps
	10
	M
	M
	-
	Yes

	A2
	CatRobot
	300
	60 fps
	10
	M
	M
	-
	Yes

	A2
	TrafficFlow
	300
	30 fps
	10
	M
	M
	-
	Yes

	A2
	DaylightRoad
	300
	60 fps
	10
	M
	M
	-
	Yes

	A2
	Rollercoaster (offset)
	300
	60 fps
	10
	M
	M
	-
	Yes

	B
	Kimono
	240
	24 fps
	8
	M
	M
	M
	Yes

	B
	ParkScene
	240
	24 fps
	8
	M
	M
	M
	Yes

	B
	Cactus
	500
	50 fps
	8
	M
	M
	M
	No

	B
	BQTerrace
	600
	60 fps
	8
	M
	M
	M
	Yes

	B
	BasketballDrive
	500
	50 fps
	8
	M
	M
	M
	Yes

	C
	RaceHorses
	300
	30 fps
	8
	M
	M
	M
	Yes

	C
	BQMall
	600
	60 fps
	8
	M
	M
	M
	Yes

	C
	PartyScene
	500
	50 fps
	8
	M
	M
	M
	Yes

	C
	BasketballDrill
	500
	50 fps
	8
	M
	M
	M
	Yes

	D
	RaceHorses
	300
	30 fps
	8
	M
	M
	M
	Yes

	D
	BQSquare
	600
	60 fps
	8
	M
	M
	M
	Yes

	D
	BlowingBubbles
	500
	50 fps
	8
	M
	M
	M
	Yes

	D
	BasketballPass
	500
	50 fps
	8
	M
	M
	M
	Yes

	E
	FourPeople
	600
	60 fps
	8
	M
	-
	M
	Yes

	E
	Johnny
	600
	60 fps
	8
	M
	-
	M
	Yes

	E
	KristenAndSara
	600
	60 fps
	8
	M
	-
	M
	Yes

	F
	BasketballDrillText
	500
	50 fps
	8
	O
	O
	O
	No

	F
	ChinaSpeed
	500
	30 fps
	8
	O
	O
	O
	No

	F
	SlideEditing
	300
	30 fps
	8
	O
	O
	O
	Yes

	F
	SlideShow
	500
	20 fps
	8
	O
	O
	O
	No


Table 2 Test sequences

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

	H
	S00_FireEater2Clip4000r1
	200
	25 fps
	10
	M
	M
	-

	H
	S02_Market3Clip4000r2
	400
	50 fps
	10
	M
	M
	-

	H
	S12_SunRiseClip4000
	200
	25 fps
	10
	M
	M
	-

	H
	S05_ShowGirl2TeaserClip4000
	339
	25 fps
	10
	M
	M
	-

	H
	S08_BalloonFestival 
	240
	24 fps
	10
	M
	M
	-

	H
	S10_EBU_04_Hurdles
	500
	100 fps
	10
	M
	M
	-

	H
	S11_EBU_06_Starting
	500
	100 fps
	10
	M
	M
	-


Table 3 Test sequences
	Class
	Sequence name
	Frame count
	Frame rate
	Bit depth
	Intra
	Random access
	Low-delay

	H1
	Cosmos_1
	240
	24 fps
	10
	O
	O
	-

	H1
	Cosmos_2
	240
	24 fps
	10
	O
	O
	-

	H1
	Cosmos_3
	240
	24 fps
	10
	O
	O
	-

	H1
	Cosmos_4
	240
	24 fps
	10
	O
	O
	-

	H1
	Cosmos_5
	240
	24 fps
	10
	O
	O
	-

	H1
	Cosmos_6
	240
	24 fps
	10
	O
	O
	-

	H1
	Cosmos_7
	240
	24 fps
	10
	O
	O
	-

	H2
	Meridian_1
	300
	60 fps
	10
	O
	O
	-

	H2
	Meridian_2
	300
	60 fps
	10
	O
	O
	-

	H2
	Meridian_3
	300
	60 fps
	10
	O
	O
	-

	H2
	Meridian_4
	300
	60 fps
	10
	O
	O
	-

	H2
	Meridian_5
	300
	60 fps
	10
	O
	O
	-

	H2
	Meridian_6
	300
	60 fps
	10
	O
	O
	-

	H2
	Meridian_7
	300
	60 fps
	10
	O
	O
	-

	H3
	Chimera_1
	300
	60 fps
	10
	O
	O
	-

	H3
	Chimera_2
	300
	60 fps
	10
	O
	O
	-

	H3
	Chimera_3
	300
	60 fps
	10
	O
	O
	-

	H3
	Chimera_4
	300
	60 fps
	10
	O
	O
	-

	H3
	Chimera_5
	300
	60 fps
	10
	O
	O
	-

	H3
	Chimera_6
	300
	60 fps
	10
	O
	O
	-

	H3
	Chimera_7
	300
	60 fps
	10
	O
	O
	-

	H3
	Chimera_8
	300
	60 fps
	10
	O
	O
	-

	H3
	Chimera_9
	300
	60 fps
	10
	O
	O
	-


3 Quantization parameter values

Simulation results for each test sequence shall use the five quantization parameter values 17, 22, 27, 32 and 37. These values define the initial QP values that are specified for the I-frames in a sequence. Note that adaptation of QP to lambda and refinement for other frames in the GOP in the configuration files may change the used QP value on CU and per-frame basis.
4 Configuration files

The following sections define encoder configuration files to be used for each test case. Parameters to be changed for each test point are:

· InputFile to reflect the location of the source video sequence on the test system
· FrameRate to reflect the frame rate of a given sequence as per the tables above
· SourceWidth to reflect the width of the source video sequence
· SourceHeight to reflect the height of the source video sequence
· FramesToBeEncoded to reflect the frame count of a given sequence as per Tables above
· IntraPeriod to reflect the intra refresh period in the random access test cases. The intra refresh period is dependent on the frame rate of the source and the GOP size in use: a value 16 shall be used for sequences with a frame rate equal to 20fps, 32 for 24fps, 32 for 30fps, 48 for 50fps, 64 for 60fps, and 96 for 100fps.

· QP to reflect the quantization parameter values defined in section 3.
These configuration files are provided in https://jvet.hhi.fraunhofer.de/svn/svn_HMJEMSoftware/ branches/candidates/HM-16.6-JEM4.0-EE6-Anchor/cfg. There are 4 configurations provided as follows:

· “All Intra” (AI): encoder_intra_jvet10.cfg

· “Random access” (RA): encoder_randomaccess_ jvet10.cfg

· “Low-delay B” (LB): encoder_lowdelay_ jvet10.cfg

· “Low-delay P” (LP, optional): encoder_lowdelay_P_ jvet10.cfg

Sequence-specific parameters are to be found in the https://jvet.hhi.fraunhofer.de/svn/ svn_HMJEMSoftware/branches/candidates/HM-16.6-JEM-4.0-EE6-Anchor/cfg/per-sequence/ folder. Note that the adjustment of the QP value may differ for different test classes and may employ methods similar to those defined in JCTVC-Y1017, “Conversion and Coding Practices for HDR/WCG Y′CbCr 4:2:0 Video with PQ Transfer Characteristics”.
5 Evaluation

Results reported shall include the following metrics:

· PSNR for Y′, Cb and Cr
· wPSNR for Y, Cb and Cr

· tPNSR-Y

· deltaE100

· PSNR-L100
Note that tPSNR-Y, deltaE100 and PSNR-L100 should be calculated using the HDRMetrics utility available at https://gitlab.com/standards/HDRTools.

6 Parallel encoding/decoding

Parallel encoding/decoding as described in JVET-B0036 may be applied for RA configurations. If parallel encoding and decoding is used, this method shall be applied for both versions, the reference and the version under test. When reporting results, it shall also be reported whether parallel encoding/decoding was used or not.
Example scripts are provided with the JEM software.

7 HEVC comparison point

Configuration files for the HM configuration settings that are matching the JEM settings (GOP, etc.), are provided in https://jvet.hhi.fraunhofer.de/svn/svn_HMJEMSoftware/branches/candidates/HM-16.6-JEM-4.0-EE6-Anchor/HM_cfg.
8 Compile-time settings

Compile-time settings are defined mostly in the TypeDef.h file located in the source/Lib/TLibCommon folder of the common software. The default settings provided in the source code should be used.
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