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Abstract
This work plan was set up to explore characteristics of test sequences that were offered for usage in future video coding standardization.
1 Pre-selected sequences for further study and viewing

The following listed video sequences were selected for study. 
Table 1: List of test sequences
	
	Sequence
	Description
	Thumbnail

	4K

	4K1
	BuildingHall (C0029)
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	4K2
	ParkRunning1 (C0029)
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	4K3
	CrossRoad1 (C0029)
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	4K4
	Runners (SJTU)
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	4K5
	Crosswalk (Netflix)
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	4K6
	Food Market2 (Netflix)
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	4K7
	Square Time lapse (Netflx)
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	1080p

	1080p1
	Food Market 2 (C0041)
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	1080p2
	Square Time lapse (C0041)
	
	[image: image9.png]




	1080p3
	Cross Walk (C0041)
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	1080p4
	Aerial (C0041)
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	1080p5
	Driving PoV (C0041)
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	1080p6
	Bar Scene 1 (C0041)
	
	[image: image13.jpg]




	1080p7
	Bar Scene 2 (C0041)
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	1080p8
	Wind and Nature (C0041)
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	1080p9
	Pier Side (C0041)
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	1080p10
	Market Place (C0028)
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	1080p11
	Runners (C0028)
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	1080p12
	Dancer (C0028)
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	1080p13
	Fountains (C0028)
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	1080p14
	Rush Hour (C0028)
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	1080p15
	FreeSardines1 (120p) (C0028)
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	1080p16
	Rowing2 (120p) (C0028)
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	1080p17
	Metro (C0028)
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	1080p18
	SakuraGate (C0048)
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The current class A1/A2 test sequences are shown below.

A1: People : Tango, Drums (100), CampfirePaty, ToddlerFountain

A2: Others : CatRobot, TrafficFlow,DaylightRoad, RollerCoaster
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Tango
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Drums 100
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CampfireParty
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ToddlerFountain


Class A1: People
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CatRobot
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TrafficFlow
	
[image: image32.png]



DaylightRoad
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Rollercoaser


Class A2: Others
2 Work plan for performing encodings of new sequences
2.1 Summary

The BoG discussed the work plan to evaluate new test sequences for future video coding standard development. The new test sequences in the Table 1will be evaluated.
In addition to the sequences in Table 1, the current class A1/A2 sequences will be evaluated.
2.2 Participants

The following volunteers are identified for the encoding and the evaluation of the sequences.

1. KDDI (Kei Kawamura) 
2. Huawei (Maxim Sychev) 
3. Sony (Ohji Nakagami) 
4. Qualcomm (Xiang Li)
5. Samsung (Kiho Choi)
6. Sharp (Tomohiro Ikai)
7. ITRI (Ching-Chieh Lin)
8. B<>COM (Victorien Lorcy)
9. Netflix (Andrey Norkin)
10. Orange (Pierrick Philippe) 
11. InterDigital (Rahul Vanam)
2.3 Test procedures

At Chengdu, viewing session is planned. The pre-selected 7 class A sequences and 17 sequences proposed by JVET-C0028, C0041 and C0048 will be available at the ftp site. In addition, the current class A1/A2 sequences  (8 sequences) will be tested. Volunteers will encode the assigned test sequences and evaluate quality. Then volunteers will report the conclusions by the next Chengdu meeting.

The volunteers assigned to those sequences should bring the encoded bitstreams, decoded pictures and origianls to the next meeting.
2.3.1 Encoding conditions

The following encoding conditions will be used.

· Encoder: JEM2, HM16.9 (Both mandatory), JEM3 (optional)
· Encode only 4:2:0 yuv 10 bit

· Class A: 300 frames will be encoded,
· Class B: Encode up to 600 frames

· Down sampling filter to create 1080p 10 bit: SHVC down sampling filter. After down sampleindg, crop to fit 1920x1080

· 4:4:4 to 4:2:0 conversion: Content proposer will convert into 4:2:0 (Down sampling filter should be clarified by document)
· Contents provide will provide md5 for each sequence to check if conversion is correct

· QP: 5 QP will be used. (22, 27, 32, 37 and 42)

· Class A: RA, Class B(1080p) RA & LDB

· I period: 32 (30fps), 48 (50 fps), 64 (60 fps), 96 (100 fps) and 112 (120 fps)
· HM GOP size is 16, JCTVC-W0062 be enabled.
In addition to the above, it is planned to evaluate picture quality of HM and JEM at approximately same bitrate for the current class A1/A2 and the 7 sequences proposed in Table 1. The objective is to understand the characteristics of 4K test sequences and the coding performance difference between HM and JEM. One other purpose is to study the rate point for CfP test conditions.
The target rate points are summarized in the following table.

Table 2: Target bit rate for class A

	Frame rate (fps)
	Target bit rate (Mbps)

	100
	3.75, 6, 10.5, 18 and 27

	60
	2.5, 4, 7, 12 and 18

	50
	2, 3.3, 5.8, 10 and 15

	30
	1.6, 2.6, 4.6, 8 and 12


In addition to the above target bit rate, additional bit rate should be tested, considering appropriate picture quality of subjective viewing, and considering typical bit rate used in potential application domain.

Regarding the matching of rates and QP points: From the results expected towards the next meeting, we should be able to assess the following items:

· identify which sequences are suitable for visual testing over a range of rates, i.e. we should avoid cases where quality is transparent for more than one rate point;
· match these with the need for relevant application cases;
· have material available for informal viewing to find out whether the objective gain we know from JEM already translates into subjective improvement, if the rate is almost identical.

Only for the last bullet above, it is important that we have sufficient close matching of rates. For the first two, it might not be too relevant at this point whether we generate case, e.g., with 4 or 4.5 Mbit/s. One approach to get there could be as follows:

· Assume you want to encode a sequence with a rate of approximately 4 Mbit/s.
· Find for HEVC Main 10 (HM) the QP point that is closest to that rate and check whether it makes sense at all (of course, it would be nice to find cases at low rates where HM is not capable to do it and JEM is, but HM should at least produce some viewable output and should be run without further enforcing transmission of zero information if already at highest QP).
· Expecting that JEM3 is able to get a similar rate with a QP that is probably 1, 2 or 3 lower, find the QP point for JEM that is closest matching the HM rate. If it is not close enough, find the frame where the QP has to be switched one up or down to make it more precise. (tbd what "close enough" means, it should probably not be more than 2 or 3% deviation, but we would cheat ourselves when we would systematically always give JEM  higher rate.)

The procedure above may be most suitable for the RA case, since the GOP parallelism would make it easy to find the switching point. However, it might also be done the other way round, i.e. switching QP once in HM to match a JEM rate close enough, if that is deemed to be easier to do. (Note that for the purpose of possibly issuing a CfP later, HM anchors not surpassing required rate points would need to be generated anyway, however this would be premature as we don't know these requirements yet).

Subjective viewing will be held at the next meeting, for assessing the subjective quality in terms of appropriateness for a formal subjective viewing and selecting appropriate rate points. 
2.3.2 Report of the evaluation

The template (the example) for the report will be distributed. (like m37074)

The followings must be included in the report.

· Rate distortion curve (PSNR)

· Still picture of encoded sequence (the point to see should be highlighted)

· Summary table (sequence name, description of scene, thumbnail, comments), like below.

	Scenario
	Description
	Thumbnail
	Comments

	Bund Nightscape
	The nightscape of the gallery of International Architecture in Bund
	[image: image34.png]



	

	Campfire Party
	The flames before the crew of the NERC-DTV in a campfire party
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· Conclusion of the evaluation (recommendation of the sequence, etc)

2.3.3 Preparation for the next meeting
Volunteers will bring the followings to the next meeting for subjective viewing.

· Bitstreams
· Decoded file (4:2:0 8 bit) 
· Original file (Contents providers should bring and volunteers may bring if possible)

2.3.4 Availability of test sequences

All test sequences will be available at the ftp site within a week after the meeting.

2.3.5 Display

Displays with all post processing disabled to be available in Chengdu
2.3.6 Assignment

The following is the mandatory assignment. Two organizations are assigned to each sequences and we can collect the conclusions from at least two independent organizations.

	Volunteer #
	Sequences

	1 (KDDI)
	Rollercoaster, Tango, TrafficFlow

	2 (Huawei)
	Drums100, 1080p1-9, 1080p18

	3 (Sony)
	CatRobot, Campfireparty, ToddlerFountain, DaylightRoad

	4 (Qualcomm)
	All 1080p, Calss A and candidates (cross check)

	5 (Samsung)
	New Class A candidates (4K1-7)

	6 (Sharp)
	1080p10-17

	7 (ITRI)
	1080p1-10, 1080p15, 1080p18

	8 (B<>COM)
	All 1080p sequences

	9 (Netflix)
	4K6, 4K7 (cross check)

	10 (Orange)
	All 1080p sequences

	11 (InterDigital)
	1080p8, 1080p1, 1080p3, 1080p2, 1080p9


3 Annex

	Sequence
	Owner
	Resolution
	Bit depth
	Frame
rate
	Color
Sampling
	Color
space
	Duration
	Capturing
	Comments

	Abbys_great_shark_vr
	GoPro
(C0021)
	3840x1920
	?
	30p
	?
	?
	38s
	?
	

	ballooning_vr
	GoPro

(C0021)
	3840x2160
	?
	25p
	?
	?
	60s
	?
	

	bicyclist_vr
	GoPro

(C0021)
	3840x1920
	?
	25p
	?
	?
	60s
	?
	

	glacier_vr
	GoPro

(C0021)
	3840x1920
	?
	24p
	?
	?
	60s
	?
	

	paramotor_training_vr
	GoPro

(C0021)
	3840x1920
	?
	25p
	?
	?
	51s
	?
	

	skateboarding_vr
	GoPro

(C0021)
	4096x2048
	?
	60p
	?
	?
	22s
	?
	

	ski_downhill_vr
	GoPro

(C0021)
	3840x2160
	?
	30p
	?
	?
	60s
	?
	

	Little Red Riding Hood (LRRH)
	Nokia
(C0064)
	3960x1980 per view, stereoscopic
	?
	30p
	?
	?
	10s
	Nokia OZO
	

	Bear Attack (Bear)
	Nokia

(C0064)
	3960x1980 per view, stereoscopic
	?
	30p
	?
	?
	10s
	Nokia OZO
	

	Hhost Town Sheriff (GT_Sheriff)
	Nokia

(C0064)
	4320x2160 per view, stereoscopic
	?
	150p
	?
	?
	10s
	CG
	

	Interior Ballroom 1
	Panoaction (C0067)
	8046x4023
	
	29.97
	
	RGB
	20s
	RED DRAGON 4x cameras @ 6K
	

	Interior Ballroom 2
	Panoaction (C0067)
	14296x7148
	
	29.97
	
	RGB
	20s
	RED DRAGON 4x cameras @ 6K
	

	Exterior Pinewood Studio 1
	Panoaction (C0067)
	8046x4023
	
	29.97
	
	RGB
	20s
	RED DRAGON 4x cameras @ 6K
	

	Exterior Pinewood Studio 1
	Panoaction (C0067)
	14296x7148
	
	29.97
	
	RGB
	20s
	RED DRAGON 4x cameras @ 6K
	

	BuidlingHall
	Huawei & Hisilicon
(C0029)
	3840x2160
	10
	50
	4:2:0
	
	20s
	Sony F55
	

	DiningHall2
	Huawei & Hisilicon

(C0029)
	3840x2160
	10
	50
	4:2:0
	
	20s
	Sony F55
	

	ParkLake
	Huawei & Hisilicon

(C0029)
	3840x2160
	10
	50
	4:2:0
	
	20s
	Sony F55
	

	ParkRunning1
	Huawei & Hisilicon

(C0029)
	3840x2160
	10
	50
	4:2:0
	
	20s
	Sony F55
	

	CrossRoad1
	Huawei & Hisilicon

(C0029)
	3840x2160
	10
	50
	4:2:0
	
	20s
	Sony F55
	

	CrossRoad2
	Huawei & Hisilicon

(C0029)
	3840x2160
	10
	50
	4:2:0
	
	20s
	Sony F55
	

	CrossRoad3
	Huawei & Hisilicon

(C0029)
	3840x2160
	10
	50
	4:2:0
	
	20s
	Sony F55
	

	ResidentialGate1
	Huawei & Hisilicon

(C0029)
	3840x2160
	10
	50
	4:2:0
	
	20s
	Sony F55
	

	Seq1
	KDDI
(C0048)
	1920x1080
	10
	59.94
	4:4:4
	RGB
	10s
	GoPro HERO3 + Decklink 4K Extreme
	


JVET-C0029 "Surveillance sequences for video coding development", H.Zhang, X. Ma, H. Yang (Huawei), W.Qiu (Hisilicon)
Copyright information

The proposed test sequences in this document and all intellectual property rights therein remain the property of Huawei Technologies Co., Ltd.
The following uses are allowed for the proposed sequences:

· Can be published in technical papers, played at technology research and development events.

· Can be used by Standards committees. (e.g., ITU, MPEG, VQEG,).

The following uses are not allowed for the proposed sequences:

· Do not publish snapshots in product brochures.
· Do not redistribute video with a commercial product.
· Do not use in television shows, commercials, or movies.
JVET-C0041 "Proposed test sequences for 1080p class", A. Norkin (Netflix)
Copyright information

The proposed sequences will be given the same license as their 4K versions, namely the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International  License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/4.0/. The license also allows hosting the sequences at another site, provided that the license terms (http://creativecommons.org/licenses/by-nc-nd/4.0/) are fulfilled. 

JVET-C0048 "Lens distorted test sequence by an action camera for future video coding", K. Kawamura, S. Naito (KDDI Corp.)
Copyright information
The proposed test sequence in this document and all intellectual property rights therein remain the property of KDDI Corporation and KDDI R&D Laboratories, Inc.
The following uses are allowed for the proposed sequences:

· Can be published in technical papers, played at technology research and development events.

· Can be used by standards committees. (e.g., VCEG, MPEG, and VQEG).

The following uses are not allowed for the proposed sequences:

· Do not publish snapshots in product brochures.
· Do not redistribute video with a commercial product.
· Do not use in television shows, commercials, or movies.
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