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1 Summary

This work plan was set up to explore characteristics of test sequences that were offered for usage in future video coding standardization.
2 Participants
The following volunteers are identified for the encoding and the evaluation of the sequences.
1. B-COM (Xavier Ducloux) 
2. KDDI (Kei Kawamura) 
3. Hanyang University (Sang-hyo Park) 
4. Panasonic (Chong Soon Lim) 
5. Huawei (Maxim Sychev) 
6. Sony (Ohji Nakagami) 
7. Qualcomm (Xiang Li)
8. Samsung (Kiho Choi)
9. Orange (Pierrick Philippe)
10. ETRI (Sung Chang Lim)
11. Sejong University (Yung-Lyul Lee)
12. Sharp (Ikai Tomohiro)
13. Technicolor (Fabien Racapé)
3 Test procedures
At Geneva, viewing session is planned to understand what kind of test sequences are proposed. All test sequences proposed at this meeting will be available at the ftp sites. Volunteers will encode the assigned test sequences and evaluate quality. Then volunteers will report the conclusions by the next San Diego meeting.
The preselected test sequences in section 2 will be reviewed again in the next San Diego meeting. The volunteers assigned to those sequences should bring the encoded bitstreams and origian to the next meeting.
3.1 Encoding conditions

The following encoding conditions will be used.

· Encoder: HM16.6 (Mandatory), HM16.6KTA2.0 (Optional)

· Encode only 4:2:0 yuv 10 bit

· Whole sequence must be encoded except high frame rate sequence. For high frame rate sequence only the first 5 sec will be encoded

· Conversion software: ffmpeg will be used for the conversion from 4:4:4 to 4:2:0 (and from 4:2:2 to 4:2:0). The script will be provided later

· 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)
· RA & LDB

· I period: 32 (30fps), 48 (50 fps), 64 (60 fps), 96 (100 fps) and 120 (120 fps)

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: image1.png]



	

	Campfire Party
	The flames before the crew of the NERC-DTV in a campfire party
	[image: image2.png]



	


· Conclusion of the evaluation (recommendation of the sequence, etc)

3.3 Preparation for the next meeting
Volunteers will bring the followings to the next meeting for subjective viewing.
· Bitstreams (and YUV of QP=37 and/or 32 if possible)

· Original file (Contents provides should bring and volunteers may bring if possible)

3.4 Availability of test sequences
Netflix: Within two weeks (Nov. 6)

SJTU: Publicly available at the web site

B-COM: Provide by HDD to assigned volunteer at this meeting, and upload to the ftp site later

Huawei: Provide by HDD to assigned volunteer at this meeting, and upload to the ftp site later

The files uploaded to the test sequence ftp site will be Huawei’s and B-COM’s sequences.

For Huawei sequences, 100 GB is necessary. For B-COM sequences, xxx GB is necessary.

3.5 Display

Displays with all post processing disabled to be available in San Diego
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
	SJTU sequences: Bund Nightscape, Campfire Party, Construction Field, Fountains and Library

	2
	Huawei sequences: both surveillance & UGC

	3
	SJTU: Marathon, Runners, Residential Building, Rush Hour, Tall Buildings

	4
	B-COM sequences

	5
	Chimera sequences

	6
	B-COM sequences

	7
	Chimera, SJTU sequences

	8
	Huawei sequences: both surveillance & UGC

	9
	Huawei and Chimera sequences

	10
	Chimera sequences

	11
	SJTU sequences: Traffic and Building, Traffic Flow and Tree Shade

	12
	SJTU sequences: Scarf anf Wood

	13
	B-Com sequences and Huawei sequences: both surveillance & UGC


4 Annex: Summary test sequences for future video coding standard development
4.1 Test sequences proposed in Warsaw meeting

The following listed video sequences or clips are recommended by BoG for viewing and potential use in future video coding standard development. 
	Scenario
	Description
	Thumbnail

	El Fuente With timecode 0:40
MarketPlace

	Market scene with lots of detail,

has the camera shake and fast motion,

10 seconds with scene cut
	To be added

	El Fuente With timecode 1:50
Dancer
	Dancer with head gear in front of church and smoke 

10 seconds with scene cut
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	El Fuente With timecode 4:50
Tunnel


	Car through tunnel on highway 

Zooming motion

10 seconds with scene cut
	To be added

	Scene #2 of El Fuente

Narrator walking on street, 
	Pedestrians walking, Typical scene in broadcasting,

5 seconds, 

No scene cut
	
[image: image4.png]




	Scene #12 of El Fuente

Vegetable wholesale market, 
	Camera panning, wide angle, from ending Vivid contents, 

Many kinds of motion,

5 seconds, 

No scene cut
	
[image: image5.png]




	Scene #17 of El Fuente

Pedestrian crosswalk, people's faces
	Typical scene in many video applciation,

Nice motion

5 seconds, 

No scene cut
	
[image: image6.png]




	Scene #26 of El Fuente

Couples dancing tango, medium angle view
	Typical scene in many video applciation,

Nice motion,

4.9 seconds, 

No scene cut
	
[image: image7.png]




	Scene #40 of El Fuente
Boxing practice, bag and hitting glove
	Indoor scene,

Nice motion,

5 seconds, 

No scene cut
	
[image: image8.png]




	Scene #61 of El Fuente
River boat moving, with detail, and moving trees
	Vivid texture and trees,

5 seconds, 

No scene cut
	
[image: image9.png]




	El Fuente With timecode 2:40
Boxer
	Boxer’s close-up face 10 seconds with scene cut

Simple scene (low rate, 1.5 M at QP 37)
*related lower interest compared to other sequences
	To be added

	El Fuente With timecode 5:40
Building
	Building with clouds time lapse 

10seconds with scene cut
*related lower interest compared to other sequences
	To be added

	Sparkler
(120fps)
	A sparkler lit outside during the night. 
	[image: image10.jpg]




	BricksBushesStatis
(120fps)
	Bricked structures dominant in the scene with a few bushes covering them, stationary camera
	[image: image11.jpg]




	CalmingWater
(120fps)
	A small pond is dominated by water gradually reaching its calm state,

might be good for deblockding artefact check at late stage
	[image: image12.jpg]




	DropsOnWater
(120fps)
	A pond with drops of water
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	BricksLeaves
(120fps)
	A bricked wall withfallen leaves in front, stationary camera,

boring scene (comment from observer)
	[image: image14.jpg]




	LampLeaves
(120fps)
	A bricked wall covered in thick bushes, being shifted by a strong wind. Very difficult to code, 

need extremely high bit rate
	[image: image15.jpg]





The following video clips in Netflix El Fuente are discarded with the clear no interest at this moment.

· DarkCars of El Fuente: Simple scene with sensor noises due to the night scene (low rate, 1.1 M at QP 37),

· NightCandles of El Fuente: Sensor noises due to the night scene (low rate),

· Fountain of El Fuente: Very interesting scene, however input has blocking artifact and similar content can be found in Chimera sequence 

The following sequences from Bristol-university are discarded since there is no motion.
· TreeWills

· PaperStatic

· PlasmaFree

4.2 New test sequences proposed in Geneva meeting
	Sequence
	Owner
	Resolution
	Bit depth
	Frame
rate
	Color
Sampling
	Color
space
	Duration
	Capturing
	Comments

	Bund Nightscape
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Campfire Party
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Construction Field
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Fountains
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Library
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Marathon
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Runners
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Residential Building
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Rush Hour
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Tall Buildings
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Teaffic and Building
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Traffic Flow
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Tree Shade
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Scarf
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	Wood
	SJTU

(V0083)
	3840x2160
	10

8
	30p
	4:4:4

4:2:0 (8)
	??
	10s
	Sony F65 RAW
	

	CatRobot
	B-COM (V0086)
	3840x2160
	10
	60p
	4:4:4

(RGB&YUV)
	BT.709
	10s
	Sony F65
	

	Drums
	B-COM (V0086)
	3840x2160
	10
	50p
	4:4:4

(RGB&YUV)
	BT.709
	10s
	Red Dragon Epic
	

	
	B-COM (V0086)
	3840x2160
	10
	100p
	4:4:4

(RGB&YUV)
	BT.709
	10s
	Red Mysterium
	

	FreeSardines
	B-COM (V0086)
	3840x2160
	10
	60p
	4:4:4

(RGB&YUV)
	BT.709
	10s
	Red Dragon Epic
	

	
	B-COM (V0086)
	3840x2160
	10
	120p
	4:4:4

(RGB&YUV)
	BT.709
	10s
	Red Mysterium
	

	Katana
	B-COM (V0086)
	3840x2160
	10
	50p
	4:4:4

(RGB&YUV)
	BT.709
	10s
	Red Dragon Epic
	

	
	B-COM (V0086)
	3840x2160
	10
	100p
	4:4:4

(RGB&YUV)
	BT.709
	10s
	Red Mysterium
	

	Rowing
	B-COM (V0086)
	3840x2160
	10
	60p
	4:4:4

(RGB&YUV)
	BT.709
	10s
	Red Dragon Epic
	

	
	B-COM (V0086)
	3840x2160
	10
	120p
	4:4:4

(RGB&YUV)
	BT.709
	10s
	Red Mysterium
	

	Metro
	Huawei

(V0092)
	3840x2160
	10
	60p
	RGB 4:4:4
	
	3600 frames
	Sony F65
	

	BridgeViewTraffic
	Huawei

(V0092)
	3840x2160
	10
	60p
	RGB 4:4:4
	
	3600 frames
	Sony F65
	

	Square
	Huawei

(V0092)
	3840x2160
	10
	60p
	RGB 4:4:4
	
	3600 frames
	Sony F65
	

	DaylightRoad
	Huawei

(V0092)
	3840x2160
	10
	60p
	RGB 4:4:4
	
	3600 frames
	Sony F65
	

	NightRoad
	Huawei

(V0092)
	3840x2160
	10
	60p
	RGB 4:4:4
	
	3600 frames
	Sony F65
	

	Aerial Crowd
	Huawei

(V0092)
	3840x2160
	8
	60p
	4:2:0
	
	3600 frames
	Sony F65
	

	CStoreWalking
	Huawei 

(V0093)
	720x960
	8
	30p
	4:2:0
	
	10s
	Huawei Honor 6 mobile-phone
	

	DrivingRecorder1
	Huawei 

(V0093)
	720x960
	8
	30p
	4:2:0
	
	10s
	Huawei Honor 6 mobile-phone
	

	DrivingRecorder2
	Huawei 

(V0093)
	720x960
	8
	30p
	4:2:0
	
	10s
	Huawei Honor 6 mobile-phone
	

	LakeWalking
	Huawei 

(V0093)
	720x960
	8
	30p
	4:2:0
	
	10s
	Huawei Honor 6 mobile-phone
	

	CStoreGoods
	Huawei 

(V0093)
	720x1280
	8
	30p
	4:2:0
	
	10s
	Huawei Honor 6 mobile-phone
	

	ParkSunny
	Huawei 

(V0093)
	720x1280
	8
	30p
	4:2:0
	
	10s
	Huawei Honor 6 mobile-phone
	

	ParkWalking
	Huawei 

(V0093)
	720x1280
	8
	30p
	4:2:0
	
	10s
	Huawei Honor 6 mobile-phone
	


JCTVC-V0083 SJTU Test Sequences for video coding development [L. Song (SJTU)] [late]

4:4:4 and 4:2:0 4K@30fps 
Sony F65 camera 
300 frames or 10s

The raw data of the images quantified with 10 bit were exported at resolution of 3840x2160 and frame rate of 30fps with DPX format. The DPX image files were combined and converted into uncompressed YUV files using FFMPEG software. Both YUV 4:4:4 color sampling, 10 bits per sample and YUV 4:2:0 color sampling, 8 bits per sample formats are offered in our dataset. 
All video sequences presented in the dataset are of 300 frames or 10s. 

Table 1: Summary of the SJTU 4K video sequences dataset

	Scenario
	Description
	Thumbnail
	Comments

	Bund Nightscape
	The nightscape of the gallery of International Architecture in Bund
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	Campfire Party
	The flames before the crew of the NERC-DTV in a campfire party
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	Construction Field
	The excavator arms in a construction area
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	Fountains
	The artificial fountains jetting water into the air in front of a tall building
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	Library
	The sparsely moving students in the front of the new library
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	Marathon
	The early stages of 2012 Shanghai International Marathon Race
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	Runners
	The runners in midway of 2012 Shanghai International Marathon Race
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	Residential Building
	A residential building with dense texture of the outside wall and intricate lines
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	Rush Hour
	The students on the ways to canteen or dormitory after classes
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	Tall Buildings
	Skyscraper in Lujiazui, Pudong New District in Shanghai
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	Traffic and Building
	Cars on the road and distant buildings
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	Traffic Flow
	The roadways with the automobiles moving in a different direction
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	Tree Shade
	The shade under a large tree
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	scarf
	The vivid exhibition of an accessory shop 
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	Wood
	A wood in the campus of SJTU with sunlight piercing through 
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4.2.1 Copyright information

The test sequences(SJTU-4K) and all intellectual property rights therein remain the property of Institute of Image Communication & Network Engineering, Shanghai Jiao Tong University. 
The following uses are allowed for the SJTU-4K sequences:

· Can be published in technical papers.
· Can be 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 SJTU-4K 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.
JCTVC-V0086 B-Com Test Sequences for video coding development [Felix Henry, Xavier Ducloux, Thibaud Biatek, Jean-Yves Aubie (bcom)] [late]
The test set is composed of five UltraHD (3840x2160) sequences in RGB 4:4:4 10 bits linear DPX format or YUV 4:4:4 10 bits format.
	Sequence
	Camera
	Frame rate
	Aperture
	Color primaries
	Length

	CatRobot
	Sony F65
	60 fps
	180°
	709
	10 s

	Drums
	Red Dragon Epic
	50 fps
	180°
	709
	10 s

	
	Red Mysterium
	100 fps
	180°
	709
	10 s

	FreeSardines
	Red Dragon Epic
	60 fps
	180°
	709
	10 s

	
	Red Dragon Epic
	120 fps
	180°
	709
	10 s

	Katana
	Red Dragon Epic
	50 fps
	180°
	709
	10 s

	
	Red Mysterium
	100 fps
	90°
	709
	10 s

	Rowing
	Red Dragon Epic
	60 fps
	180°
	709
	10 s

	
	Red Dragon Epic
	120 fps
	180°
	709
	10 s


Table 1 – Test set
They have been shot for the purpose of compression research. They cover a large variety of content with studio or external shooting and contain challenging video characteristics for codecs, like:

· camera pan,

· non-rigid object motion, irregular motion trajectories,

· challenging texture structures,
· saturated colour, 

· large contrast/dynamic range.
	Scenario
	Description
	Thumbnail
	Comments

	CatRobot
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	Drums
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	FreeSardines
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	Katana
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	Rowing
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4.2.2 Allowance of usage

Please note that this test material remains the property of the Institute of Research & Technology b<>com and is solely provided “as is" to ITU-T SG16 Q6 and ISO/IEC JTC1/SC29/WG11, on a non-transferable and non-exclusive basis, and solely for the purpose of development, testing and promulgation of video coding standards. Any disclosure to third parties, exhibition, broadcast, distribution, public display or other exploitation of the test material is strictly prohibited.
JCTVC-V0092 Surveillance sequences for video coding development [H. Zhang, W. Qiu, Q. Xie, M. Sychev, H. Yang, J. Zhou (Huawei), X. Tang (NERC)] [late] [miss]

Table 1 Specification of Surveillance test sequences
	Sequences
	Resolution
	Frame count
	Frame rate(fps)
	

	Metro
	3840x2160
	3600
	60
	

	BridgeViewTraffic
	3840x2160
	3600
	60
	

	Square
	3840x2160
	3600
	60
	

	DaylightRoad
	3840x2160
	3600
	60
	

	NightRoad
	3840x2160
	3600
	60
	

	Aerial Crowd
	3840x2160
	3600
	30
	


Raw data in DPX format, RGB444, 10bit. 
For Aerial Crowd sequence, only YUV 420, 8 bit is available.
Table 2 Snapshots and brief content descriptions of proposed Surveillance test sequences
Table 1: Summary of the SJTU 4K video sequences dataset

	Scenario
	Description
	Thumbnail
	Comments

	Metro
	Sunshine, Cloudy

Walking people
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	stational

Complex motion

	BridgeViewTraffic
	Sunshine, Cloudy
Travelling vehicle
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	stational
Complex motion

	DaylightRoad
	Sunshine, Cloudy 
Vehicle monitoring
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	Square
	Sunny

square monitoring
	
[image: image39.png]



	Building structure

Grass detail
panning

	NightRoad
	low light, road lamp

high noise
vehicle monitoring
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	AerialCrowd
	Clear Day with Sunshine
Walking crowd
Aerial monitoring
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4.2.3 Copyright information

The proposed test sequences in this document and all intellectual property rights therein remain the property of Huawei Technologies Co., Ltd., and National Engineering Research Center. 
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.
JCTVC-V0093 Huawei test sequences of UGC feature for video coding development [X. Ma, H. Zhang, Y. Zhao, M. Sun, M. Sychev, H. Yang, J. Zhou (Huawei)] [late] [miss]
Table 1 Specification of UGC test sequences

	Sequences
	Resolution
	Frame count
	Frame rate(fps)
	Chrome format
	Bit depth
	

	CStoreWalking
	720x960
	300
	30
	4:2:0
	8
	

	DrivingRecorder1
	720x960
	300
	30
	4:2:0
	8
	

	DrivingRecorder2
	720x960
	300
	30
	4:2:0
	8
	

	LakeWalking
	720x960
	300
	30
	4:2:0
	8
	

	CStoreGoods
	720x1280
	300
	30
	4:2:0
	8
	

	ParkSunny
	720x1280
	300
	30
	4:2:0
	8
	

	ParkWalking
	720x1280
	300
	30
	4:2:0
	8
	


Table 2 Snapshots and brief content descriptions of proposed UGC test sequences
	Scenario
	Description
	Thumbnail
	Comments

	CStoreWalking
	Walking in convenience store, watching goods, camera moves horizontally with shakiness.
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	DrivingRecorder1
	Driving on road and turn around, camera is shaking
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	DrivingRecorder2
	Driving on road, camera is shaking
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	LakeWalking
	Walking by lake, camera moves horizontally with rotation and shakiness.
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	CStoreGoods
	Watching goods in convenience store, camera moves horizontally and vertically,
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	ParkSunny
	Watching scene in park, camera move horizontally,
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	ParkWalking
	Walking along road, camera is shaking.
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4.2.4 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.
	Sequence
	Owner
	Resolution
	Bit depth
	Frame
rate
	Color
Sampling
	Color
space
	Duration
	Capturing
	Comments

	Chimera
	Netflix

(m36685

VCEG-AZ09)
	4096x2160
	10
	60p
	4:4:4
	BT.709
	
	Red Dragon
	


Netflix: Chimera
Chimera, RGB BT.709, 10-bit, 60fps. 
	Sequence name
	Volunteer #

	Bar scene
	

	Dancers
	

	Rollercoaster
	

	Indoor table scene
	

	Drone 
	

	Fountain
	

	Rider inside car
	

	Grass
	

	Seaside and pier
	


4.2.5 Copyright information

The proposed video sequences will be hosted and distributed by the Consumer Digital Video Library (CDVL), run by the Institute of Telecommunication Services (ITS). For this content, the CDVL copyright license is adopted. The users downloading the content would have to sign the user license. The plain language description of the user license can be found below. 

Most of the CDVL audiovisual content is available for research and development purposes (CDVL R&D content).

The following uses are allowed for CDVL R&D content:

· To the extent that an authorized commercial entity is conducting internal research and development, use of the CDVL R&D content is appropriate. 

· Sample frames from CDVL R&D content can be published in technical papers. CDVL R&D content can be played at technology research and development events.

· Standards committees can use CDVL R&D content within subjective tests to validate objective video quality models (e.g., ATIS, VQEG, ITU).

· A commercial entity can use CDVL R&D content to develop a new product or to improve an existing product.

· A commercial entity can use CDVL R&D content for a free educational demonstration at a trade show, during a customer visit, or on their website. Care should be taken that no product marketing takes place during this free educational demonstration. 

The following uses are not allowed for CDVL R&D content:

· Do not market a product

· Do not publish snapshots in product brochures

· Do not redistribute video with a commercial product

· Do not perform a subjective test for profit

· Do not use in television shows, commercials, or movies
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