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Abstract
Huawei contritubed the following sequences (part of class G1 of “Draft Common Test Conditions (CTC) for gaming applications”) for the study of gaming content compression: 

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

	ARPG
	600
	300
	60
	8
	M
	M
	M

	DesertTown2
	600
	300
	60
	8
	M
	M
	M

	SunTemple1
	600
	300
	60
	8
	M
	M
	M



In this contribution we propose improved version of these sequences, in order to address the following:
· In expert viewing it was found that the camera movement in the sequences is unsmooth (stuttering). The source of this was a bottleneck in the data capturing process which has been solved. 
· Another improvement to the capturing process is that has been made reproducible, i.e. the same sequence can be rendered again. This can be used for further improvements if issues are found. 
A further improvement is that the improved versions are made available as 10bit HDR content. 
It should be noted that the new sequences have the same setting/scene as the previous ones, but the view path of the player is different (reproducibility issue mentioned above).
Proposed sequences
3 sequences were created using the Unreal game engine to load and play three games. We captured the frame buffers into FloatRGBA 16-bits Unsigned Float images by custom post-processing codes and shaders in the default render pipeline. The frame buffers are then converted to YUV420 10bits sequences by using ffmpeg. The color information of the YUV sequences is listed below:
1. Color Primaries: BT.2020
2. Transfer Characteristics: ACES 1000-nit ST-2084 (Dolby PQ)
3. Matrix Coefficients: BT.2020 non constant
4. Color Range: limited
Furthermore, the auxiliary information, including Depth, Motion Vector and Camera Information, are provided along with the sequences. Copyright information is attached to the end.
The sequences have been uploaded to the jvet ftp server. They are available at:
· [bookmark: _GoBack]ftp://jvet-ul1@ftp.ient.rwth-aachen.de/JVET-AI0044 

Examples
Examples:
	“ARPG2”
Rendered view
	[image: ]

	“DesertTown3”
Rendered view
	[image: ]

	“SunTemple3”
Rendered view
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Sequence metadata
	Sequence name	
	Resolution
	Frame count
	Frame rate
	Bit depth
	md5sum

	ARPG2
	1920x1080
	600
	60
	10
	6eabdb7f0827afa5b0ecb95208b069c1

	DesertTown3
	1920x1080
	600
	60
	10
	8b91f2c5630b592d8bc0e30c6e33b758

	SunTemple3
	1920x1080
	600
	60
	10
	e9766660f098c63a5874605a89bf6ccf


Coding results
Results following draft CTC conditions (JVET-AH2027)

	
	All Intra Main 10 

	
	Over VTM-11.0ecm12.0

	
	Y
	U
	V

	ARPG2
	-7.31%
	-21.86%
	-23.68%

	DesertTown3
	-11.57%
	-28.83%
	-27.92%

	SunTemple3
	-13.30%
	-32.00%
	-32.12%



	
	Random Access Main 10

	
	Over VTM-11.0ecm12.0

	
	Y
	U
	V

	ARPG2
	-27.82%
	-38.67%
	-38.48%

	DesertTown3
	-25.49%
	-42.41%
	-37.57%

	SunTemple3
	-32.22%
	-43.67%
	-42.86%



	
	Low delay B Main 10 

	
	Over VTM-11.0ecm12.0

	
	Y
	U
	V

	ARPG2
	-16.91%
	-44.48%
	-39.82%

	DesertTown3
	-18.52%
	-54.74%
	-45.97%

	SunTemple3
	-21.80%
	-54.47%
	-51.37%



	
	Low delay P Main 10 

	
	Over VTM-11.0ecm12.0

	
	Y
	U
	V

	ARPG2
	-16.67%
	-43.01%
	-39.81%

	DesertTown3
	-18.28%
	-55.55%
	-47.61%

	SunTemple3
	-21.53%
	-54.39%
	-51.84%


Comparison to previous versions
ARPG2

DesertTown3


SunTemple3


Copyright
[bookmark: _Hlk156291856]This video sequences and auxiliary data (collectively "Data") may only be used for the purpose of developing, testing and promulgating technology standards developed by ISO/IEC JTC 1/SC 29 WG 5 or ITU-T SG 16 VCEG standardization groups (Purpose), under Huawei Technologies owned or controlled copyrights, by individual(s) or organization (s) that participates, contributes or is part of such standardization group (User(s)).

•	The DesertTown3 sequence and auxiliary data are rendered using the "Western Desert Town" Unreal Engine assets created by KK Design available at https://www.unrealengine.com/marketplace/en-US/product/western-desert-town .
•	The SunTemple3 sequence and auxiliary data are rendered using the “Sun Temple” Unreal Engine assets created by Epic Games available at https://www.unrealengine.com/marketplace/en-US/product/sun-temple . 
•	The ARPG2 sequence and auxiliary data are rendered using the “Action RPG” Unreal Engine assets created by Epic Games available at https://www.unrealengine.com/marketplace/en-US/product/action-rpg-01 . 
All these assets are licensed by their respective owners and it is the User’s responsibility to comply with the license terms that are provided by such owner. Huawei Technologies claims no ownership nor liability on these assets.

RESTRICTIONS: No license whatsoever is implied except from this expressed limited personal, non-sublicensable, non-transferrable authorization. In particular no right under any patent of Huawei Technologies or its affiliates is granted. 
Any other use is strictly prohibited. This Data cannot be distributed or otherwise disposed of or made available (via internet or otherwise), broadcasted, disclosed to third parties (except to other User(s) who agreed with the present terms and conditions), used for providing any services to third parties or for any commercial use, nor copied (except as technically necessary for the Purpose), modified, adapted, translated, exchanged, publicly performed (even for demonstration or educational purposes), integrated, without limitation. This Data and all intellectual property rights, titles and interests therein, are and remain the exclusive property of Huawei Technologies or its affiliates. 

NO WARRANTY: This Data is supplied "as is" and without any warranty of any kind, expressed or implied, including but not limited to any warranty for accuracy or performance, fitness for a general or particular purposes, or any warranty arising by statute or by law, or non-infringement of any third parties rights. In no event will Huawei Technologies be liable for damages of any kind, including without limitation, any special, indirect, incidental, or consequential damages even if Huawei Technologies has been advised of the possibility of such damages. 
Huawei Technologies may terminate this license at any time for any reason upon notice to User(s). In such situation, the relevant User(s) shall inform any Secondary User of such termination and make sure that such Secondary User shall cease to use the video.
This authorization is governed by the laws of China without regard to conflict of laws. It shall be exclusively submitted to the competent people's court in Longgang District, Shenzhen City in the event of a dispute not settled amicably.
BY USING THIS DATA USER(S) AGREES AND ACCEPTS THE ABOVE MENTIONED TERMS AND CONDITIONS. IF USER(S) DOES NOT AGREE TO THESE TERMS AND CONDITIONS, IT SHALL NOT ACCESS OR OTHERWISE USE THIS DATA. DO NOT REMOVE OR MODIFY HUAWEI TECHNOLOGIES OR ITS AFFILIATES NAMES, SIGNS, LOGOS, NOTICES OF/IN THE DATA.
Patent rights declaration(s)
Huawei does not have any current or pending patent rights relating to the technology described in this contribution.

All intra

ARPG	4033.4007999999999	2324.6039999999998	1287.5888	684.34320000000002	349.4624	47.7652	45.0578	42.167999999999999	39.276699999999998	36.563800000000001	ARPG new	4754.4111999999996	2469.6496000000002	1186.9760000000001	531.3664	225.07919999999999	47.246200000000002	44.116300000000003	41.258200000000002	38.696800000000003	36.4923	DesertTown2	9778.8184000000001	5365.7791999999999	2943.3287999999998	1544.9703999999999	777.92160000000001	44.997399999999999	41.269799999999996	38.022399999999998	34.974899999999998	32.168700000000001	SunTemple1	5403.1887999999999	2968.8960000000002	1650.144	884.9864	467.08479999999997	46.917900000000003	43.568899999999999	40.496000000000002	37.517200000000003	34.746299999999998	DesertTown new	7041.0544	3823.6304	1947.9128000000001	931.64639999999997	425.89920000000001	45.938299999999998	42.624600000000001	39.6021	36.8307	34.341500000000003	SunTemple new	2553.7208000000001	1401.9015999999999	745.08399999999995	384.26639999999998	195.69200000000001	49.669800000000002	46.687899999999999	43.810699999999997	41.0749	38.531100000000002	kbps


PSNR Y




Random access

ARPG	3366.2175999999999	1643.664	827.56719999999996	424.73360000000002	221.1112	46.972000000000001	44.258800000000001	41.419699999999999	38.643900000000002	36.067999999999998	ARPG new	5198.6144000000004	2312.6952000000001	1043.6264000000001	472.69040000000001	218.89920000000001	46.257599999999996	43.1021	40.242699999999999	37.739100000000001	35.639000000000003	DesertTown2	7194.9408000000003	3266.7071999999998	1551.944	771.34400000000005	399.65679999999998	43.785800000000002	40.8568	38.026200000000003	35.346899999999998	32.807899999999997	SunTemple1	7236.0384000000004	3404.0592000000001	1699.0663999999999	875.47519999999997	463.75200000000001	45.339399999999998	42.255400000000002	39.311599999999999	36.501800000000003	33.932899999999997	DesertTown new	6042.7879999999996	2575.2944000000002	1179.8976	567.39279999999997	284.71039999999999	44.7376	41.678699999999999	38.959099999999999	36.462600000000002	34.163699999999999	SunTemple new	3415.4872	1593.1328000000001	776.37760000000003	394.42720000000003	209.73519999999999	48.3078	45.227600000000002	42.304299999999998	39.648099999999999	37.2014	kbps


PSNR Y




Low delay B

ARPG	3507.0479999999998	1663.7439999999999	846.8	446.41120000000001	230.53440000000001	45.844200000000001	42.912700000000001	40.011499999999998	37.3065	34.719299999999997	ARPG new	4877.4943999999996	2089.9904000000001	953.50720000000001	441.32639999999998	201.89439999999999	44.5685	41.373399999999997	38.651000000000003	36.375799999999998	34.398699999999998	DesertTown2	8259.2991999999995	3300.4448000000002	1478.2048	703.40319999999997	343.45119999999997	42.089799999999997	38.753999999999998	35.866700000000002	33.250900000000001	30.766200000000001	SunTemple1	7209.2560000000003	3155.576	1546.7968000000001	805.02239999999995	415.50720000000001	44.878399999999999	41.571300000000001	38.599499999999999	35.936700000000002	33.381799999999998	DesertTown new	6775.6976000000004	2713.7856000000002	1213.8416	572.11360000000002	274.20800000000003	43.016300000000001	39.703699999999998	36.8765	34.397500000000001	32.075400000000002	SunTemple new	2405.84	1119.3119999999999	551.39200000000005	285.44159999999999	150.1472	48.170200000000001	45.293399999999998	42.564100000000003	40.107900000000001	37.659700000000001	kbps


PSNR Y




Low delay P

ARPG	3667.7055999999998	1716.664	868.75040000000001	455.21600000000001	234.32640000000001	45.903599999999997	42.967300000000002	40.067900000000002	37.359400000000001	34.761699999999998	ARPG new	5091.4672	2152.5088000000001	976.8	450.39359999999999	206.10239999999999	44.6464	41.431199999999997	38.695300000000003	36.438600000000001	34.469299999999997	DesertTown2	8839.7728000000006	3446.6432	1517.5136	715.70240000000001	347.14080000000001	42.162300000000002	38.784799999999997	35.894100000000002	33.268099999999997	30.7684	SunTemple1	7554.8991999999998	3269.3760000000002	1591.1248000000001	823.98400000000004	422.42079999999999	44.990600000000001	41.662300000000002	38.676600000000001	36.009700000000002	33.441899999999997	DesertTown new	7218.808	2798.0464000000002	1233.28	579.22559999999999	276.90719999999999	43.073900000000002	39.7545	36.928199999999997	34.440399999999997	32.119100000000003	SunTemple new	2490.8368	1147.9552000000001	562.90880000000004	291.36320000000001	153.06559999999999	48.252899999999997	45.3673	42.645000000000003	40.180599999999998	37.736400000000003	kbps


PSNR Y




All intra

DesertTown2	9778.8184000000001	5365.7791999999999	2943.3287999999998	1544.9703999999999	777.92160000000001	44.997399999999999	41.269799999999996	38.022399999999998	34.974899999999998	32.168700000000001	DesertTown new	7041.0544	3823.6304	1947.9128000000001	931.64639999999997	425.89920000000001	45.938299999999998	42.624600000000001	39.6021	36.8307	34.341500000000003	ARPG	4033.4007999999999	2324.6039999999998	1287.5888	684.34320000000002	349.4624	47.7652	45.0578	42.167999999999999	39.276699999999998	36.563800000000001	SunTemple1	5403.1887999999999	2968.8960000000002	1650.144	884.9864	467.08479999999997	46.917900000000003	43.568899999999999	40.496000000000002	37.517200000000003	34.746299999999998	ARPG new	4754.4111999999996	2469.6496000000002	1186.9760000000001	531.3664	225.07919999999999	47.246200000000002	44.116300000000003	41.258200000000002	38.696800000000003	36.4923	SunTemple new	2553.7208000000001	1401.9015999999999	745.08399999999995	384.26639999999998	195.69200000000001	49.669800000000002	46.687899999999999	43.810699999999997	41.0749	38.531100000000002	kbps


PSNR Y




Random access

DesertTown2	7194.9408000000003	3266.7071999999998	1551.944	771.34400000000005	399.65679999999998	43.785800000000002	40.8568	38.026200000000003	35.346899999999998	32.807899999999997	DesertTown new	6042.7879999999996	2575.2944000000002	1179.8976	567.39279999999997	284.71039999999999	44.7376	41.678699999999999	38.959099999999999	36.462600000000002	34.163699999999999	ARPG	3366.2175999999999	1643.664	827.56719999999996	424.73360000000002	221.1112	46.972000000000001	44.258800000000001	41.419699999999999	38.643900000000002	36.067999999999998	SunTemple1	7236.0384000000004	3404.0592000000001	1699.0663999999999	875.47519999999997	463.75200000000001	45.339399999999998	42.255400000000002	39.311599999999999	36.501800000000003	33.932899999999997	ARPG new	5198.6144000000004	2312.6952000000001	1043.6264000000001	472.69040000000001	218.89920000000001	46.257599999999996	43.1021	40.242699999999999	37.739100000000001	35.639000000000003	SunTemple new	3415.4872	1593.1328000000001	776.37760000000003	394.42720000000003	209.73519999999999	48.3078	45.227600000000002	42.304299999999998	39.648099999999999	37.2014	kbps


PSNR Y




Low delay B

DesertTown2	8259.2991999999995	3300.4448000000002	1478.2048	703.40319999999997	343.45119999999997	42.089799999999997	38.753999999999998	35.866700000000002	33.250900000000001	30.766200000000001	DesertTown new	6775.6976000000004	2713.7856000000002	1213.8416	572.11360000000002	274.20800000000003	43.016300000000001	39.703699999999998	36.8765	34.397500000000001	32.075400000000002	ARPG	3507.0479999999998	1663.7439999999999	846.8	446.41120000000001	230.53440000000001	45.844200000000001	42.912700000000001	40.011499999999998	37.3065	34.719299999999997	SunTemple1	7209.2560000000003	3155.576	1546.7968000000001	805.02239999999995	415.50720000000001	44.878399999999999	41.571300000000001	38.599499999999999	35.936700000000002	33.381799999999998	ARPG new	4877.4943999999996	2089.9904000000001	953.50720000000001	441.32639999999998	201.89439999999999	44.5685	41.373399999999997	38.651000000000003	36.375799999999998	34.398699999999998	SunTemple new	2405.84	1119.3119999999999	551.39200000000005	285.44159999999999	150.1472	48.170200000000001	45.293399999999998	42.564100000000003	40.107900000000001	37.659700000000001	kbps


PSNR Y




Low delay P

DesertTown2	8839.7728000000006	3446.6432	1517.5136	715.70240000000001	347.14080000000001	42.162300000000002	38.784799999999997	35.894100000000002	33.268099999999997	30.7684	DesertTown new	7218.808	2798.0464000000002	1233.28	579.22559999999999	276.90719999999999	43.073900000000002	39.7545	36.928199999999997	34.440399999999997	32.119100000000003	ARPG	3667.7055999999998	1716.664	868.75040000000001	455.21600000000001	234.32640000000001	45.903599999999997	42.967300000000002	40.067900000000002	37.359400000000001	34.761699999999998	SunTemple1	7554.8991999999998	3269.3760000000002	1591.1248000000001	823.98400000000004	422.42079999999999	44.990600000000001	41.662300000000002	38.676600000000001	36.009700000000002	33.441899999999997	ARPG new	5091.4672	2152.5088000000001	976.8	450.39359999999999	206.10239999999999	44.6464	41.431199999999997	38.695300000000003	36.438600000000001	34.469299999999997	SunTemple new	2490.8368	1147.9552000000001	562.90880000000004	291.36320000000001	153.06559999999999	48.252899999999997	45.3673	42.645000000000003	40.180599999999998	37.736400000000003	kbps


PSNR Y




All intra

SunTemple1	5403.1887999999999	2968.8960000000002	1650.144	884.9864	467.08479999999997	46.917900000000003	43.568899999999999	40.496000000000002	37.517200000000003	34.746299999999998	SunTemple new	2553.7208000000001	1401.9015999999999	745.08399999999995	384.26639999999998	195.69200000000001	49.669800000000002	46.687899999999999	43.810699999999997	41.0749	38.531100000000002	ARPG	4033.4007999999999	2324.6039999999998	1287.5888	684.34320000000002	349.4624	47.7652	45.0578	42.167999999999999	39.276699999999998	36.563800000000001	DesertTown2	9778.8184000000001	5365.7791999999999	2943.3287999999998	1544.9703999999999	777.92160000000001	44.997399999999999	41.269799999999996	38.022399999999998	34.974899999999998	32.168700000000001	ARPG new	4754.4111999999996	2469.6496000000002	1186.9760000000001	531.3664	225.07919999999999	47.246200000000002	44.116300000000003	41.258200000000002	38.696800000000003	36.4923	DesertTown new	7041.0544	3823.6304	1947.9128000000001	931.64639999999997	425.89920000000001	45.938299999999998	42.624600000000001	39.6021	36.8307	34.341500000000003	kbps


PSNR Y




Random access

SunTemple1	7236.0384000000004	3404.0592000000001	1699.0663999999999	875.47519999999997	463.75200000000001	45.339399999999998	42.255400000000002	39.311599999999999	36.501800000000003	33.932899999999997	SunTemple new	3415.4872	1593.1328000000001	776.37760000000003	394.42720000000003	209.73519999999999	48.3078	45.227600000000002	42.304299999999998	39.648099999999999	37.2014	ARPG	3366.2175999999999	1643.664	827.56719999999996	424.73360000000002	221.1112	46.972000000000001	44.258800000000001	41.419699999999999	38.643900000000002	36.067999999999998	DesertTown2	7194.9408000000003	3266.7071999999998	1551.944	771.34400000000005	399.65679999999998	43.785800000000002	40.8568	38.026200000000003	35.346899999999998	32.807899999999997	ARPG new	5198.6144000000004	2312.6952000000001	1043.6264000000001	472.69040000000001	218.89920000000001	46.257599999999996	43.1021	40.242699999999999	37.739100000000001	35.639000000000003	DesertTown new	6042.7879999999996	2575.2944000000002	1179.8976	567.39279999999997	284.71039999999999	44.7376	41.678699999999999	38.959099999999999	36.462600000000002	34.163699999999999	kbps


PSNR Y




Low delay B

SunTemple1	7209.2560000000003	3155.576	1546.7968000000001	805.02239999999995	415.50720000000001	44.878399999999999	41.571300000000001	38.599499999999999	35.936700000000002	33.381799999999998	SunTemple new	2405.84	1119.3119999999999	551.39200000000005	285.44159999999999	150.1472	48.170200000000001	45.293399999999998	42.564100000000003	40.107900000000001	37.659700000000001	ARPG	3507.0479999999998	1663.7439999999999	846.8	446.41120000000001	230.53440000000001	45.844200000000001	42.912700000000001	40.011499999999998	37.3065	34.719299999999997	DesertTown2	8259.2991999999995	3300.4448000000002	1478.2048	703.40319999999997	343.45119999999997	42.089799999999997	38.753999999999998	35.866700000000002	33.250900000000001	30.766200000000001	ARPG new	4877.4943999999996	2089.9904000000001	953.50720000000001	441.32639999999998	201.89439999999999	44.5685	41.373399999999997	38.651000000000003	36.375799999999998	34.398699999999998	DesertTown new	6775.6976000000004	2713.7856000000002	1213.8416	572.11360000000002	274.20800000000003	43.016300000000001	39.703699999999998	36.8765	34.397500000000001	32.075400000000002	kbps


PSNR Y




Low delay P

SunTemple1	7554.8991999999998	3269.3760000000002	1591.1248000000001	823.98400000000004	422.42079999999999	44.990600000000001	41.662300000000002	38.676600000000001	36.009700000000002	33.441899999999997	SunTemple new	2490.8368	1147.9552000000001	562.90880000000004	291.36320000000001	153.06559999999999	48.252899999999997	45.3673	42.645000000000003	40.180599999999998	37.736400000000003	ARPG	3667.7055999999998	1716.664	868.75040000000001	455.21600000000001	234.32640000000001	45.903599999999997	42.967300000000002	40.067900000000002	37.359400000000001	34.761699999999998	DesertTown2	8839.7728000000006	3446.6432	1517.5136	715.70240000000001	347.14080000000001	42.162300000000002	38.784799999999997	35.894100000000002	33.268099999999997	30.7684	ARPG new	5091.4672	2152.5088000000001	976.8	450.39359999999999	206.10239999999999	44.6464	41.431199999999997	38.695300000000003	36.438600000000001	34.469299999999997	DesertTown new	7218.808	2798.0464000000002	1233.28	579.22559999999999	276.90719999999999	43.073900000000002	39.7545	36.928199999999997	34.440399999999997	32.119100000000003	kbps


PSNR Y
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