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Abstract
This document defines common test conditions and software reference configurations that are recommended for use in coding experiments relating to the HEVC scalable extension (SHVC) based on the scalable HEVC model (SHM) reference software. These common test conditions are also recommended for general use in SHVC-related technical contributions to JVET meetings, as applicable. During the development of SHVC, similar common test conditions were established for use in formal experiments conducted for the testing the SHVC design and its proposed modifications.
Introduction
Common test conditions are desirable to conduct experiments in a well-defined environment and ease the comparison of the outcome of experiments.
This document defines mandatory and optional test conditions for 2x, 1.5x, 1x, and SNR scalability ratios for HEVC and AVC base layers, and colour gamut scalability (CGS). 
AVC base layer test configurations are mandatory only for the technical contributions specifically developed for the base layer coded with AVC, and all intra test is not required for the base layers coded with AVC. 
Similarly, CGS test configurations are mandatory only for the contributions specifically developed for that type of scalability.

Test configurations for HEVC base layers
	Mandatory test conditions
	Intra, spatial 2x
Intra, spatial 1.5x
Random access, spatial 2x
Random access, spatial 1.5x
Random access, SNR
Low delay, B slices, spatial 2x
Low delay, B slices, spatial 1.5x
Low delay, B slices, SNR


	Optional test conditions
	Low delay, P slices only, spatial 2x 
Low delay, P slices only, spatial 1.5x 
Low delay, P slices only, SNR



Test configurations for AVC base layers
	Mandatory test conditions
	Random access, spatial 2x
Random access, spatial 1.5x
Random access, SNR
Low delay, B slices, spatial 2x
Low delay, B slices, spatial 1.5x
Low delay, B slices, SNR


	Optional test conditions
	Low delay, P slices only, spatial 2x 
Low delay, P slices only, spatial 1.5x 
Low delay, P slices only, SNR



Test configurations for colour gamut scalability
	Mandatory test conditions
	Intra, spatial 2x
Intra, spatial 1x
Random access, spatial 2x
Random access, spatial 1x


	Optional test conditions
	Low delay, B slices, spatial 2x
Low delay, B slices, spatial 1x
Low delay, P slices only, spatial 2x 
Low delay, P slices only, spatial 1x 



A subset of these conditions might be used for a particular experiment. For example, when testing an intra coding tool, only intra configurations might be used.
SHM-12.4 software (based on HM-16.10) is expected to be used for experiments. Software package can be downloaded at https://vcgit.hhi.fraunhofer.de/jvet/SHM/-/tags. HM-16.10 shall be used to generate the anchor of simulcast and single layer high quality.
The following sections define test sequences, quantization parameter values, encoder configuration files, and compile-time options to be used.
People bringing input contributions should provide a set of results as complete as possible that apply to the proposal. Results should be reported using the attached Excel sheets.
Test sequences
Table 1 defines the set of test sequences, base (BL) and enhancement (EL) layers resolution and scalability ratios to be used for intra, random-access, and low-delay conditions. All frames (as defined by frame count in the table) shall be encoded for all sequences and test cases described below. 
Test sequences are available on ftp://jvet@ftp.ient.rwth-aachen.de and ftp://jvet@ftp.hhi.fraunhofer.de in the “ctc/shvc” folder.
Test sequences are made available only to qualified JVET participants. Qualified participants may contact the JVET chair for login information. Specific license information is provided with each test sequence.
[bookmark: _Ref455077481][bookmark: _Ref372883255]Table 1. Test sequences for HEVC and AVC coded base layers
	Class
	Sequence name
	Frame count
	Frame rate, Hz
	Intra period for RA
	BL  resolution
	EL  resolution
	Intra
	Random access
	Low-delay        P or B

	A
	Traffic
	150
	30
	32
	1280x800
2560x1600
	2560x1600
2560x1600
	Spatial 2x

	Spatial 2x
SNR
	Spatial 2x
SNR

	A
	PeopleOnStreet
	150
	30
	32
	1280x800
2560x1600
	2560x1600
2560x1600
	Spatial 2x

	Spatial 2x
SNR
	Spatial 2x
SNR

	B
	Kimono
	240
	24
	32
	960x540
1280x720
1920x1080
	1920x1080
1920x1080
1920x1080
	Spatial 2x
Spatial 1.5x
SNR
	Spatial 2x
Spatial 1.5x
SNR
	Spatial 2x
Spatial 1.5x
SNR

	B
	ParkScene
	240
	24
	32
	960x540
1280x720
1920x1080
	1920x1080
1920x1080
1920x1080
	Spatial 2x
Spatial 1.5x
SNR
	Spatial 2x
Spatial 1.5x
SNR
	Spatial 2x
Spatial 1.5x
SNR

	B
	Cactus
	500
	50
	48
	960x540
1280x720
1920x1080
	1920x1080
1920x1080
1920x1080
	Spatial 2x
Spatial 1.5x
SNR
	Spatial 2x
Spatial 1.5x
SNR
	Spatial 2x
Spatial 1.5x
SNR

	B
	BasketballDrive
	500
	50
	48
	960x540
1280x720
1920x1080
	1920x1080
1920x1080
1920x1080
	Spatial 2x
Spatial 1.5x
SNR
	Spatial 2x
Spatial 1.5x
SNR
	Spatial 2x
Spatial 1.5x
SNR

	B
	BQTerrace
	600
	60
	64
	960x540
1280x720
1920x1080
	1920x1080
1920x1080
1920x1080
	Spatial 2x
Spatial 1.5x
SNR
	Spatial 2x
Spatial 1.5x
SNR
	Spatial 2x
Spatial 1.5x
SNR


[bookmark: _Ref267962981]
Table 2 defines the set of test sequences for colour gamut scalability tests.
[bookmark: _Ref455077494]Table 2. Test sequences for colour gamut scalability
	Class
	Sequence name
	Frame count
	Frame rate, Hz
	Intra period for RA
	BL  resolution
	EL  resolution
	Intra
	Random access
	Low-delay        P or B

	A+
B
	Birthday
	300
	60
	64
	1920x1080
1920x1080
	3840x2160
1920x1080
	Spatial 2x
 Spatial 1x
	Spatial 2x
Spatial 1x
	Spatial 2x
Spatial 1x

	A+
B
	BirthdayFlashPart1
	300
	60
	64
	1920x1080
1920x1080
	3840x2160
1920x1080
	Spatial 2x
 Spatial 1x
	Spatial 2x
Spatial 1x
	Spatial 2x
Spatial 1x

	A+
B
	BirthdayFlashPart2
	300
	60
	64
	1920x1080
1920x1080
	3840x2160
1920x1080
	Spatial 2x
 Spatial 1x
	Spatial 2x
Spatial 1x
	Spatial 2x
Spatial 1x

	A+
B
	Parakeets
	250
	50
	48
	1920x1080
1920x1080
	3840x2160
1920x1080
	Spatial 2x
 Spatial 1x
	Spatial 2x
Spatial 1x
	Spatial 2x
Spatial 1x

	A+
B
	TableCar
	300
	60
	64
	1920x1080
1920x1080
	3840x2160
1920x1080
	Spatial 2x
 Spatial 1x
	Spatial 2x
Spatial 1x
	Spatial 2x
Spatial 1x



[bookmark: _Ref455077580]Quantization parameter values
For each video sequence 8 quantization parameter sets are to be used depending upon the test configuration for both AVC and HEVC base layers, and CGS configuration.  These values define the QP values used for the I-frames of the base (BL) and enhancement (EL) layers in a sequence (configuration files further define QP values used for other frames):

	Scalability ratio
	BL QP
	EL delta QP

	Spatial 2x and 1.5x
	22, 26, 30, 34
	0, 2

	SNR
	26, 30, 34, 38
	-6, -4

	Spatial 1x
	22, 26, 30, 34
	-4, 0


Configuration files
This section defines encoder configuration files to be used for each test case. Only two layers are considered for the common testing conditions. Parameters to be changed for each test point are the following (where N=0 for the base layer and N=1 for the enhancement layer):
· InputFileN to reflect the location of the source video sequence for layer N on the test system.
· FrameRateN to reflect the frame rate of a given sequence for layer N as per Table 1.
· SourceWidthN to reflect the width of the source video sequence for layer N.
· SourceHeightN to reflect the height of the source video sequence for layer N.
· FramesToBeEncoded to reflect the frame count of a given sequence as per Table 1.
· IntraPeriodN to reflect the intra refresh period for layer N in the random access test cases. The intra refresh period is dependent on the frame rate of the source: a value 32 shall be used for sequences with a frame rate equal to 24fps and 30fps, 48 for 50fps, and 64 for 60fps as shown in Table 1 and Table 2.
· QPN to reflect the quantization parameter values for layer N defined in section 3.
These configuration files are provided in the cfg/ folder of the SHM software package (available at https://hevc.hhi.fraunhofer.de/svn/svn_SHVCSoftware/). 
Test sequences are configured differently for HEVC and AVC base layers and sequence specific configuration files are located in cfg/per-sequence-svc/ and cfg/per-sequence-svc-avcbase/ folders correspondingly. There is one common configuration file with layer specific parameters which is cfg/layers.cfg for HEVC base layer and CGS tests, and cfg/layers_avcbase.cfg for AVC base layer tests.
There are 4 configurations provided as follows:
· “All Intra – Main” (AI-Main): encoder_intra_scalable.cfg
· “Random access – Main” (RA-Main): encoder_randomaccess_scalable.cfg
· “Low-delay B – Main” (LB-Main): encoder_lowdelay_scalable.cfg
· “Low-delay P – Main” (LP-Main, optional): encoder_lowdelay_P_scalable.cfg

For the CGS tests, the input bitdepth is 10 bits and the following configuration files should be used:
· “All Intra – Main” (AI-Main): encoder_intra_scalable10.cfg
· “Random access – Main” (RA-Main): encoder_randomaccess_scalable10.cfg
· “Low-delay B – Main” (LB-Main, optional): encoder_lowdelay_scalable10.cfg
· “Low-delay P – Main” (LP-Main, optional): encoder_lowdelay_P_scalable10.cfg

Finally, the SEIDecodedPictureHash parameter must also be configured to use MD5 hashes, i.e. set to 1.
[bookmark: _Ref267969524]Compile-time settings
Compile-time settings are defined mostly in the TypeDef.h file located in the source/Lib/TLibCommon folder of the software package. The default settings provided in the source code should be used.
Results
Test results shall be reported using the Excel template attached to this document. Both HEVC and AVC base layers templates, and CGS anchors are provided.
In the template, the “Test” tab has to be populated with the test data to be compared against the anchor, containing reference data in the “Anchor” tab.
The format of the data is explained in Figure 1, and mandatory data to be filled correspond to the red columns, while green column is optional. 
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[bookmark: _Ref346439526][bookmark: _Ref346439512]Figure 1. Data format description.
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