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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. It is planned to evaluate picture quality of HM and JEM at approximately same bitrate for 4K sequences and 1080p sequences. The objective is to understand the characteristics of 4K/1080p test sequences and the coding performance difference between HM and JEM. New pre-selected HDR sequences are to be encoded with HM using the JVET HDR and WCG test conditions at the specified base QP values. One other purpose is to study test sequence and rate points for CfE/CfP test conditions. In 5th JVET meeting, visual assessment of both 4K and 1080p (HM-JEM comparison) and new HDR test sequences is planned. 
1 Pre-selected sequences for further study and viewing

The following listed video sequences were selected for study. 
Table 1: List of new 4K/1080p 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)
	
	
[image: image5.png]




	4K6
	Food Market2 (Netflix)
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	4K7
	Square Time lapse (Netflx)
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	4K8
	iceAerial (D0060)
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	4K9
	iceRiver (D0060)
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	1080p

	1080p1
	Metro (C0028)
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	1080p2
	Food Market 2 (C0041)
	
	
[image: image11.png]




	1080p3
	Ritual Dance (C0041)
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	1080p4
	Square Time lapse (C0041)
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	1080p5
	Runners (C0028)
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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
Table 2: List of class A test sequences
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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
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DaylightRoad
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Rollercoaser


Class A2: Others
The current class B test sequences are shown below.

BasketBallDrive, BQTerrace, Cactus, Kimono, ParkScene

Table 3: List of class B test sequences
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BasketBallDrive
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BQTerrace
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Cactus
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Kimono
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ParkScene
	
	
	


Class B sequences
HDR sequences

Sequence numbers of HDR sequences with higher interest for encoding (mandatory) is marked with bold font. The volunteers are also encouraged to encode other sequences listed below if they find them interesting. The exact starting frames for the HDR sequences segments will be provided at the same time when the HDR sequences are made available.
Table 4: List of HDR test sequences

Cosmos Laundromat HDR

	Seq. No
	Sequence
	Start. time
	Start.
frame
	Segment characteristics
	Thumbnail

	HDR2K1
	Cosmos1
	1:03
	TBD
	Slow motion, light shining into eyes
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	HDR2K2
	Cosmos2
	1:46
	TBD
	Slow motion, light shining into eyes
	
[image: image29.png]




	HDR2K3
	Cosmos3
	2:20
	TBD
	Slow motion. Close-up
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	HDR2K4
	Cosmos4
	4:10
	TBD
	Sun and the shoot with a face. Has a scene change.
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	HDR2K5
	Cosmos5
	5:35
	TBD
	A person with the sheep with the sun in the background.
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	HDR2K6
	Cosmos6
	7:30
	TBD
	Multiple colors with chaotic motion in the sky (should be close to the P3 gamut boundaries). Contains scene changes
	
[image: image33.png]




	HDR2K7
	Cosmos7
	8:47
	TBD
	Different colors close to the gamut boundary (likely). Some complex texture, panoramic motion.
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Meridian HDR

	Seq. No.
	Sequence
	Start
time 
	Start
frame
	Segment
characteristics
	Thumbnail

	HDR4K1
	Meridian1
	0:30
	TBD
	Light from the window, cigarette smoke, face close-up
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	HDR4K2
	Meridian2
	3:15
	TBD
	Car driving. 5 s without scene changes, 10 seconds have scene changes
	
[image: image36.png]




	HDR4K3
	Meridian3
	3:47
	TBD
	Rain on the windshield, windshield cleaners, the car and the person moving. 
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	HDR4K4
	Meridian4
	5:50
	TBD
	A person with the thunderstorm in the background. 5s without 
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	HDR4K5
	Meridian5
	6:15
	TBD
	A person with the thunderstorm in the background and the sea on the side. 10 seconds without scene change.
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	HDR4K6
	Meridian6
	7:00
	TBD
	Similar to the previous one, view from the cave. 10s without scene changes.
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	HDR4K7
	Meridian7
	8:17
	TBD
	In the cave, no much motion, colored light, several pictures inside the frame. 7s without scene change.
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Chimera HDR

	Seq. No.
	Sequence
	Start. time
	Start.
frame
	Segment characteristics
	Thumbnail

	HDR4K8
	DancersCouple
	06:00
	TBD
	Dancers with woman stepping forward to the camera
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	HDR4K9
	Rollercoaster People
	9:56
	TBD
	Rollercoaster with people, 5 seconds
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	HDR4K10
	Seaside
Pier
	17:38
	TBD
	Pier with restaurant
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	HDR4K11
	Walk
	21:21
	TBD
	A person walking
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	HDR4K12
	Driving
PoV
	23:00
	TBD
	Drive PoV
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	HDR4K13
	Planet
Mobile
	24:41
	TBD
	Planet mobile
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	HDR4K14
	Dog
	25:37
	TBD
	Dog Panting
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	HDR4K15
	Aerial
	27:55
	TBD
	Drone moving with fast motion
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	HDR4K16
	Basket
ball
	29:25
	TBD
	Basketball 
	
[image: image51.png]





2 Work plan for visual assessment of test sequences
2.1 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 (Hsiao-Chiang Chuang)
5. Samsung (Kiho Choi)
6. Sharp (Yukinobu Yasugi)
7. ITRI (Ching-Chieh Lin)
8. B<>COM (Victorien Lorcy)
9. Netflix (Andrey Norkin)
10. Orange (Pierrick Philippe) 
11. InterDigital (Yuwen He)
12. DJI (X. Zheng)
13. ETRI (Sung-Chang Lim)
14. Dolby (Peng Yin)
2.2 Test procedures

At Geneva, visual assessment is planned. The test sequences in class A, B and the sequences in Table 1-4 will be evaluated. Volunteers will encode the assigned test sequences and evaluate quality, then will report the conclusions by the next Geneva meeting. Encoded bitstreams will be uploaded at JVET ftp site. Then preselection will be made by V. Baroncini. Only pre-selected bitstreams will be evaluated during Geneva meeting.
The volunteers assigned to those sequences should bring the encoded bitstreams, decoded pictures and originals to the next meeting.
2.2.1 SDR encoding conditions

The following encoding conditions will be used. 
· Encoder: JEM4, HM16.13 (Both mandatory)

· Encode only 4:2:0 yuv 10 bit
· Class A: 10 seconds will be encoded,

· Class B: 10 seconds will be encoded

· For the sequences less than 10 sec, we need to discuss how to evaluate

· One way is to ask proponent to upload 10 sec version

· One way is to do the same procedure we did in Chengdu (this is not preferable)

· Down sampling filter to create 1080p 10 bit: SHVC down sampling filter. After down sampling, 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

· Class A: RA, Class B(1080p) RA
· I period: 32 (30fps), 48 (50 fps), 64 (60 fps), 96 (100 fps) and 112 (120 fps)
· For high frame rate sequences (> 60fps), shorter I period maybe good. This should be discussed by AHG to finalize this test plan.
· The following parameters should be identical between HM and JEM

· GOP size: 16

· Lamda/QP handling

· MV search range
· Allow to use floating point QP to adjust bit rate

· Target bit rates are defined in the following tables.
Table 5: Target bit rate for class A

	
	Target bit rate (Mbps)

	Frame rate (fps)
	Rate 1
	Rate 2
	Rate 3
	Rate 4
	Rate 5
	Rate 6

	100
	1.5
	2.3
	3.6
	6
	11
	18

	60
	1
	1.5
	2.4
	4
	7
	12

	50
	0.8
	1.2
	2
	3.3
	6
	10

	30
	0.6
	1
	1.6
	2.7
	5
	8


For hard sequences (ToddlerFountain, ParkRunning, CampfireParty and Runners), the rate2 to rate6 are used. For others, rate1 to rate5 are used.
Table 6: Target bit rate for class B

	
	Target bit rate (Mbps)

	Frame rate (fps)
	Rate 1
	Rate 2
	Rate 3
	Rate 4
	Rate 5

	60
	0.6
	0.9
	1.5
	2.6
	4.3

	50
	0.5
	0.8
	1.2
	2.0
	3.5

	30
	0.4
	0.6
	1
	1.7
	2.9

	24
	0.3
	0.5
	0.8
	1.3
	2.2


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.

Bit rate difference between JEM and HM should be within 5%.

In the case of sequential encoding, a sample script file (get_floatQP.py) to derive a float QP is attached to this workplan.

Brief manual:

· get_floatQP.py  HMorJEM_EncLogFileQP=q  HMorJEM_EncLogFileQP =q+1  TargetBitrate
In the case of parallel encoding, the following approach could be used to adjust JEM with floating QP:

1. Encode by JEM4 in parallel and select starting segments RAS[0..Ns] with some QP and the following segments RAS[(Ns+1)..N]with QP+1 so that the bit-rate be close to selected.
(Only this step could be enough to achieve a target bit-rate with 2-3% precision in most cases)
2. Using log files for switching segment RAS[Ns] find the appropriate GOP number for switching QP -> (QP+1) (According to my knowledge of current implementation we can switch QP only with GOP length precision – not within GOP, but at the beginning of GOP)

3. Re-Encode RAS[Ns] with estimated floating QP value (using Excel template*).
4. Concatenate preselected RASs and re-Encoded one.
Note: *) Excel sheet is attached to this workplan. 

Brief manual:

· Input parameters marked with magenta background in columns N and O
· Input data values is in the columns A-H (it is just log output values for each POC for two nearest QP)
· Columns I-M used for intermediate calculations
· The result marked with light green background and can be found in columns N-X
NOTE: If the number of frames is less than 10 sec, it should be asked to content owner to provide 10 sec version. Otherwise display method should be discussed. This will be discussed by AHG4.

2.2.2 Evaluation criteria for SDR
Visual assessment 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. HM and JEM results are compared. (It may be able to compare HM and JEM with lower bitrate)
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;
· Bit rates should be matched with the need for relevant application cases;
· have material available for visual assessment to find out whether the objective gain we know from JEM already translates into subjective improvement, if the rate is almost identical.

2.2.3 HDR encoding conditions

For general conditions of encoding of HDR sequences, the participants are referred to JVET-D1020. For clarification of test conditions and distortion metrics, the readers can also refer to JCTVC-X1020. The following encoding conditions will be used: 
· Encoder: HM16.13 
· Encode 4:2:0 yuv, 10 bit, PQ transfer function, BT.2020 colour primaries.

· HDRTools v.0.13 should be used for color space conversion.
· Use the luma QP adaptation and chroma QP adaptation when encoding.
· Class HDR4K: 10 seconds will be encoded,

· Class HDR2K: 10 seconds will be encoded

· Contents providers will provide md5 for each sequence to check if conversion is correct

· Class HDR4K: Random Access, Class HDR2K: Random Access.
· I period: 32 (24fps), 64 (60 fps).
QP values (base QP) for encoding of the HDR test material: [37, 32, 27, 22, 17].
Encoding 10 “preferred” sequences at fixed QP is mandatory. 

Optional: The volunteers are encouraged to encode all 23 sequences at fixed QP compared, and also encouraged to encode 10 “preferred” sequences trying to match bitrates. 
2.2.4 Evaluation criteria for HDR

Visual assessment 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. HM results will be evaluated.

From the results expected towards the next meeting, we should be able to assess the following items:

· Study RD characteristics and identify what sequences are appropriate for further testing

· 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
· one way is to identify what sequence at what bit rate HM can not encode with reasonable quality

· If JEM results at the same bit rate are available, it is possible to evaluate HM and JEM subjective quality at the same bit rate.
2.2.5 Preparation for the next meeting
Volunteers will bring the followings to the next meeting for subjective viewing.

· Bitstreams

· Decoded file (4:2:0 10 bit) 

· Original file (Contents providers should bring and volunteers may bring if possible)
· Objective measurements (PSNR and bit rate for each bitstreams), HDR metrics for HDR streams according to JVET-D1020 (the participants may also refer to JCTVC-X1020)
· Encoding parameters for each bitstreams (e.g. QP)
[Note: Objective measurements for HDR must be clarified]

2.2.6 Availability of test sequences

SDR test sequences will be available at the ftp site by Nov. 4th.
ftp://ftp.ient.rwth-aachen.de
HDR test sequences will be made available by Nov. 21st at the ftp site. 
ftp://ftp.ient.rwth-aachen.de/testsequences/candidates_hdr/
Full clips of the sequences have also been made available, please contact the proponent (Andrey Norkin) for access of them.
2.2.7 Plan by the next meeting
The encoded bitstreams must be uploaded to the ftp site. 
ftp://ftp.ient.rwth-aachen.de
(Directory will be announced to JVET reflector)

Decoder binary code and the script to decode bitstreams will be available at the ftp site. Then V. Baroncini will evaluate visual quality and will select sequences we evaluate during the meeting. Each volunteer can also evaluate subjective quality of each bitstreams prior to the meeting.
2.2.8 Timeline
The time line by the next meeting is as follows.

November 4th: Finalize the work plan (except HDR).
November 4th: All sequences are uploaded to the ftp site.

November 11st: Finalize the work plan including HDR.

December 9th: Upload encoded bitstreams (upload folder will be announced later).
December 16th: Confirm and fixed the viewing equipments during Geneva meeting.

January 6th: Pre-selection of bitstreams which will be evaluated during Geneva meeting.

2.2.9 Viewing equipment

Displays with all post processing disabled should be available in Geneva. 100p test sequence will be displayed at half frame rate.
In order to perform viewing of the HDR sequences, the HDR display should be available at the Geneva meeting. Display with peak brightness of 4 000 nits is preferred. Alternatively (or in addition to that), a consumer grade HDR display with peak brightness of around 1000 nits can be used for viewing. 

[Note: Equipment must be confirmed by Dec. 16.]
2.2.10 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)
	Tango, Rollercoaster, Trafficflow

	2 (Huawei)
	Drums100 and all 4K sequences for low bitrates from 1Mbps up to 2.5 Mbps (with additional intermediate values).

	3 (Sony)
	Cross check of all 1080p

	4 (Qualcomm)
	Class A1/A2 and cross check of 4K1-4K8, all 1080p, HDR2K1, HDR2K6, HDR2K7, HDR4K1, HDR4K3, HDR4K5, HDR4K10, HDR4K12, HDR4K13, HDR4K15

	5 (Samsung)
	4K1-4K8 and cross check of class A1/A2
HDR2K1, HDR2K6, HDR2K7, HDR4K1, HDR4K3, HDR4K5, HDR4K10, HDR4K12, HDR4K13, HDR4K15

	6 (Sharp)
	All 1080p

	7 (ITRI)
	4K8, 1080p1-5

	8 (B<>COM)
	

	9 (Netflix)
	

	10 (Orange)
	

	11 (InterDigital)
	

	12 (DJI)
	4K8, 9, CampfireParty, CatRobot

	13 (ETRI)
	4K 5-8, 1080p2-4

	14 (Dolby)
	HDR2K1, HDR2K6, HDR2K7, HDR4K1, HDR4K3, HDR4K5, HDR4K10, HDR4K12, HDR4K13, HDR4K15
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