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1 Abstract

This document contains updates to the JCTVC-N1011 document.  The schedule and test sites have been updated and the test sequences and encoding bitrates for use in the verification test were added.  
2 Introduction

This document contains the draft plan for the video verification test to be conducted to verify the coding performance of the HEVC Main and Main 10 profiles. A formal subjective evaluation will be conducted comparing the HEVC Main and Main 10 profiles to the AVC High and High 10 profiles, respectively. A range of video resolutions from 480p to 4K will be tested.
3 Schedule
The following schedule is anticipated for the subjective test.

Test Sequences Identified: Jan 20, 2013
Encoding of sequences completed: February 10, 2014
Subjective evaluation starts: February 24, 2014
Subjective evaluation completed: March 11, 2014
Subjective evaluation results available: March 25, 2014.
4 Test sites
The subjective test shall be carried out at multiple test sites. The following possible test sites has been identified.

BBC R&D (4K, ) 

FUB (4K, 1080p, )
Other Test Sites (TBD)
5 Test conditions
The following test conditions will be used for the HEVC verification test.
1. Number of sequences and video resolutions: 

a. 5 sequences for each resolution (480p, 720p, 1080p and 4K) 

2. Bitsreams
a. Generated with HM 11.0 for HEVC bitstreams
b. Generated with JM 18.5 for AVC bitstreams
c. In addition to a. and b., other HEVC and/or AVC bitstreams generated with encoders that are optimized for subjective quality may be tested if available.

3. Encoding parameters 

a. Fixed QP.

i. 4 bit rate points per sequences covering the whole MOS range as much as possible

b. Bit depth

i. 8 bits for 480p, 720p and 1080p

ii. 8 and 10 bits for 4K 

c. Coding structure depending on the nature of the sequence.

i. Random access, RA (Storage/Streaming) 

1. Intra refresh at approximately 1 second intervals.

2. Picture reordering allowed.

ii. Low delay, LD (Video conferencing)
1. No Intra refresh.

2. Without picture reordering.

d. Other settings as in the configuration files

i. cfg/encoder_randomaccess_main.cfg, encoder_randomaccess_main10.cfg or encoder_lowdelay_main.cfg for HM

ii. bin/HM-like/encoder_JM_RA_B_HE.cfg or bin/HM-like/encoder_JM_LB_HE.cfg configurations for JM18.5
6 Test Sequences

The following test sequences are under consideration for the subjective test.
Table 1: Selected test sequences and properties
	Sequence
	Source
	Width x Height
	Frame rate
	Bit depth
	Length (frames)
	RA / LD
	Remarks

	BT709Birthday
	Technicolor
	3840x2160
	50
	10
	500
	RA
	

	Book
	BBC
	3840x2160
	50
	10
	500
	RA
	

	digestL07
	NICT
	3840x2160
	24
	8
	240
	RA
	Issues with license

	
	
	3840x2160
	
	
	
	RA
	

	traffic
	Plannet, Inc
	4096x2048
	30
	8
	300
	RA
	

	JohnnyLobby
	Vidyo
	1920x1080
	60
	8
	600
	LD
	

	Railway2
	NTIA
	1920x1080
	30
	8
	300
	RA
	Clarify license

	SVT15
	SVT
	1920x1080
	50
	8
	500
	RA
	Clarify license

	ScoreNarrow
	NTIA
	1920x1080
	30
	8
	300
	RA
	Clarify license

	UnderBoat1
	NTIA
	1920x1080
	30
	8
	300
	RA
	Clarify license

	ThreePeople
	Vidyo
	1280x720
	60
	8
	600
	LD
	

	
	
	1280x720
	
	8
	
	RA
	

	BT709Parakeets
	Technicolor
	1280x720
	50
	8
	500
	RA
	

	SVT01a
	SVT
	1280x720
	50
	8
	500
	RA
	Clarify license

	SVT04a
	SVT
	1280x720
	50
	8
	500
	RA
	Clarify license

	Anemone
	NTIA
	832x480
	30
	8
	300
	RA
	Clarify license

	BT709BirthdayFlash
	Technicolor
	832x480
	50
	8
	500
	RA
	

	
	
	832x480
	
	8
	
	
	

	
	
	832x480
	
	8
	
	
	

	
	
	832x480
	
	8
	
	
	


7 Encoding Results
The following table shows the JM18.5 and HM11.0 encoding results on the sequences shown in Table 1. The QP parameters were selected such that the bitrate of the HM11.0 bitstreams are approximately half of the bitrate of the corresponding JM18.5 bitstreams.  The range of the QP values were also selected so that the subjective quality of the encoded sequence span as large a range of the MOS range as possible.
Table 2: JM18.5 and HM11.0 encoding results
	
	
	JM18.5
	HM11.0
	

	
	
	QPISlice
	kbps (a)
	QPISlice
	kbps (b)
	Bitrate Difference (a - b)/a

	4K
	BT709Birthday
	24
	14064
	27
	6838
	51%

	 
	
	30
	7223
	32
	3654
	49%

	 
	
	35
	4461
	37
	2154
	52%

	 
	
	40
	2858
	42
	1316
	54%

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	digestL07
	27
	10266
	32
	4929
	52%

	 
	 
	32
	6206
	36
	3190
	49%

	 
	 
	36
	4353
	40
	2138
	51%

	 
	 
	41
	2832
	44
	1277
	55%

	 
	traffic
	27
	13309
	31
	6206
	53%

	 
	
	32
	6583
	36
	3136
	52%

	 
	
	37
	3618
	40
	1844
	49%

	 
	
	42
	2090
	44
	1057
	49%

	1080p
	JohnnyLobby
	23
	2761
	24
	1477
	46%

	 
	(low delay)
	27
	895
	28
	444
	50%

	 
	
	31
	468
	32
	227
	51%

	 
	
	35
	298
	36
	138
	54%

	 
	Railway2
	28
	4421
	32
	2056
	53%

	 
	 
	32
	2419
	36
	1102
	54%

	 
	 
	36
	1408
	39
	686
	51%

	 
	 
	39
	948
	42
	422
	56%

	 
	SVT15
	28
	6805
	31
	3547
	48%

	 
	
	32
	3767
	35
	1899
	50%

	 
	
	36
	2214
	39
	1027
	54%

	 
	
	41
	1109
	43
	546
	51%

	 
	ScoreNarrow
	25
	2918
	28
	1348
	54%

	 
	 
	29
	1861
	31
	911
	51%

	 
	 
	33
	1242
	34
	627
	50%

	 
	 
	37
	897
	37
	443
	51%

	 
	UnderBoat1
	24
	4407
	27
	1909
	57%

	 
	
	29
	2026
	31
	991
	51%

	 
	
	33
	1196
	35
	553
	54%

	 
	 
	37
	729
	39
	325
	55%

	720p
	ThreePeople
	25
	1414
	28
	647
	54%

	 
	(low delay)
	29
	739
	32
	345
	53%

	 
	
	33
	433
	36
	200
	54%

	 
	
	38
	240
	40
	117
	51%

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	BT709Parakeets
	26
	1151
	30
	552
	52%

	 
	
	30
	709
	34
	333
	53%

	 
	
	33
	499
	37
	231
	54%

	 
	
	37
	332
	40
	161
	52%

	 
	SVT01a
	27
	1271
	31
	594
	53%

	 
	 
	31
	733
	35
	336
	54%

	 
	 
	35
	435
	38
	215
	51%

	 
	 
	39
	283
	41
	132
	53%

	 
	SVT04a
	28
	4178
	32
	2153
	48%

	 
	
	31
	2665
	35
	1362
	49%

	 
	
	34
	1699
	38
	849
	50%

	 
	
	37
	1072
	41
	504
	53%

	480p
	Anemone
	25
	990
	29
	478
	52%

	 
	
	29
	581
	33
	271
	53%

	 
	
	33
	353
	37
	164
	54%

	 
	
	38
	202
	41
	99
	51%

	 
	BT709BirthdayFlash
	29
	1515
	33
	773
	49%

	 
	 
	32
	1003
	37
	498
	50%

	 
	 
	35
	679
	41
	314
	54%

	 
	 
	39
	399
	44
	205
	49%

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	 
	
	
	
	
	

	 
	 
	
	
	
	
	

	 
	 
	
	
	
	
	

	 
	 
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	 
	 
	
	
	
	
	


Annex A
Description of testing environment and methodology
The test procedure foreseen for the formal subjective evaluation will consider two main requirements: 

· to be as much as possible reliable and effective in verifying the performance in terms of subjective quality (and therefore adhering the existing recommendations);

· to take into account the evolution of technology and laboratory set-up oriented to the adoption of FPD (Flat Panel Display) and video server as video recording and playing equipment.
Therefore, one of the test methods described in [1] are planned to be used, applying some modification to them, in relation to the kind of display, the video recording and play-back equipment.

A.1 Test method

The test method adopted for this evaluation is DCR (Degradation Category Rating) [1].
A.1.1 DSIS

This test method is commonly adopted when the material to be evaluated shows a range of visual quality that well distributes across all quality scales.

This method will be used under the schema of evaluation of the quality (and not of the impairment); for this reason a quality rating scale made of 11 levels will be adopted, ranging from "0" (lowest quality) to "10" (highest quality). The test will be held in three different laboratories located in countries speaking different languages: This implies that it is better not to use categorical adjectives (e.g. excellent good fair etc.) to avoid any bias due to a possible different interpretation by naive subjects speaking different languages.

All the video material used for these tests will consist of video clips of 10 seconds duration.

The structure of the Basic Test Cell (BTC) of DSIS method is made by two consecutive presentations of the video clip under test; at first the original version of the video clip is displayed, immediately afterwards the coded version of the video clip is presented; then a message displays for 5 seconds asking the viewers to vote (see Figure 1)

[image: image1.emf] 

Original   Coded   VOTE N  

time  

1  sec.                10 second s                              1  sce.                        10 seconds                           5 seconds  


Figure 1 - DSIS  BTC
The presentation of the video clips will be preceded by a mid-grey screen displaying for one second.

A.2 How to express the visual quality opinion with DSIS
The viewers will be asked to express their vote putting a mark on a scoring sheet.

The scoring sheet for a DSIS test is made of a section for each BTC; each section is made of a column of 11 vertically arranged boxes, associated to a number from 0 to 10 (see Figure 2).

The viewers have to put a check mark on one of the 11 boxes; checking the box "10" the subject will express an opinion of "best" quality, while checking the box "0" the subject will express an opinion of the "worst” quality.

The vote has to be written when the message "Vote N" appears on the screen. The number "N" is a numerical progressive indication on the screen aiming to help the viewing subjects to use the appropriate column of the scoring sheet.
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Figure 2 -Example of DSIS test method scoring sheet
A.4 Training and stabilization phase
The outcome of a test is highly dependent on a proper training of the test subjects.

For this purpose, each subject has to be trained by means of a short practice (training) session.

The video material used for the training session must be different from those of the test, but the impairments introduced by the coding have to be as much as possible similar to those in the test.

The stabilization phase uses the test material of a test session; three BTCs, containing one sample of best quality, one of the worst quality and one of medium quality, are duplicated at the beginning of the test session. By this way, the test subjects have an immediate impression of the quality range they are expected to evaluate during that session.

The scores of the stabilization phase are discarded. Consistency of the behaviour of the subjects will be checked inserting in the session a BTC in which original is compared to original.

A.5 The laboratory set-up
The laboratory for a subjective assessment is planned to be set up following [1], except for the selection of the display and the video play-out server.

For 4K video clips,
<to be completed>
For other resolutions, High quality LCD monitors (or TV set) are used, having a diagonal size equal or higher of 40” and capable to accept resolution equal to 1920 x 1080. When using TV sets all the local colour and contrast features must be disabled (where applicable).
Play-out of 1080p, 720p and 480p video clips is done at the native resolution using the central area of the screen; the remaining part of the screen is set to a mid grey level (128 in 0-255 range).

The video play server, or the PC, used to play video has to be able to support the display of 4K, 1080p, 720p and 480p video formats, at 24, 30, 50 and 60 frames per second, without any limitation, or without introducing any additional temporal or visual degradation.

A.5.1 Viewing distance
The viewing distance varies according to the physical dimensions of the active part of the video; this will lead to a viewing distance varying from 2H to 4H, where H is equal to the height of the active part of the screen.

The number of subjects seating in front of the monitor is a function of the monitor size and of the selected viewing distance.

A.5.2 
Viewing environment.
The test laboratory has to be carefully protected from any external visual or audio pollution.

Internal general light has to be low (just enough to allow the viewing subjects to fill out the scoring sheets) and a uniform light has to be placed behind the monitor; this light must have an intensity as specified in Recommendation ITU-R BT.500. No light source has to be directed to the screen or create reflections; ceiling, floor and walls of the laboratory have to be made of non-reflecting material (e.g. carpet or velvet) and should have a colour tuned as close as possible to D65.

A.6 
Example of a test schedule for a day.

This is an example of the schedule of the planned test activity for one day.

A time slot of one hour is dedicated every morning and afternoon to welcome, to screen and to train the viewers.

After the subjects’ screening for visual acuity and colour blindness, the subjects will be grouped in testing groups.

In the following example, four groups of subjects are created, according to the laboratory set-up
 and to the time constraints.

	
	DAY 1
	DAY 2



	9:00 – 10:00
	Screening / training
	Screening / training

	10:00 -10:40
	G1-S1
	 
	G1-S1
	 

	10:40 -11:20
	 
	G2-S1
	 
	G2-S1

	11:20 -12:00
	G1-S2
	 
	G1-S2
	 

	12:00 -12:40
	 
	G2-S2
	 
	G2-S2

	13:00 – 14:00
	Screening / training
	Screening / training

	14:00 -14:40
	G3-S3
	 
	G3-S3
	 

	14:40 -15:20
	 
	G4-S3
	 
	G4-S3

	15:20 -16:00
	G3-S4
	 
	G3-S4
	 

	16:00 -16:40
	 
	G4-S4
	 
	G4-S4


A.7 Overall test effort and subjects’ involvement

The duration of the test will depend on the number of submissions; in any case the each viewing session will not stand for more than 25 minutes and the same viewing subject will not participated to the test run for more than six hours in total. The same subject may not be enrolled for two consecutive days. Young humans subjects, equally distributed in gender, are hired, selecting them for an age from 18 to 30 and, highly preferably among University students of scientific faculties. Viewing subjects are compensated for their participation to the testing activities (compensation may be done in money or services).

A.8 Statistical analysis and presentation of the results

The data collected from the score sheets, filled out by the viewing subjects, will be stored in an Excel spreadsheet.

Five spread-sheets will be prepared: four containing the results for 4K, 1080p, 720p and 480p (Main profile) and one for 4K (Main 10 profile).

For each coding condition the Mean Opinion Score (MOS) and associated Confidence Interval (CI) values will be given in the spreadsheets.

The MOS and CI values will be used to draw graphs. The Graphs will be drawn grouping the results for each video test sequence. No graph grouping results from different video sequences will be considered.

References:

[1] International Telecommunication Union Standardization Sector; Recommendation ITU-T P.910

� The viewing rooms of the three laboratories could be different according to the test material and/or to the design of the laboratory. Large displays (e.g. monitor equal or wider than 50’’) will allow to seat three (or more) subjects at the same time; a laboratory set-up, in which three wide monitors are available, will allow the creation of wider groups of viewers (three or more).
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