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1 Introduction and overview
This document reports the results of a formal subjective test. The test compared the current state of the draft IVC reference software encoder against a reference software encoder for the AVC High Profile (based on AVC HP bitstreams that were previously provided in contributions from January 2014, at which time some previous testing was conducted [2]). Encoding configurations for “random access” and “low delay” use cases were tested, with video test sequences of three resolutions – 832×480 “WVGA”, 1280×720 “720p” and 1920×1080 “HD”. The specific encoder versions and their configurations are further described below. The tested IVC and AVC HP reference software encodings provided very similar results for the tested cases. In most cases they had overlapping confidence intervals, in some cases (e.g. Party-Random Access) the IVC encodings were visually better than AVC HP encodings, and in some cases (e.g. Kimono-Low Delay) the AVC HP encodings were visually better than the IVC encodings. Section 2 of this report describes the test cases and encoding configuration constraints. Section 3 describes the subjective assessment process. Section 4 describes the data collection methodology and data processing for the data analysis. Section 5 presents numerical results and graphs for the test cases. Finally, section 6 provides a summary of the results.
2 Test cases and constraints

The test was done on video clips at three different resolutions (832×480 “WVGA”, 1280×720 “720p” and 1920×1080 “HD”), encoded by means of two encoders – each being reference software (or draft reference software) encoders (for IVC and for the AVC High Profile, as further detailed below), at four bit rates and considering two coding constraint sets (Random Access [a.k.a. constraint set 1, "CS1"] and Low Delay [a.k.a. constraint set 2, "CS2"]).

In IVC and AVC and most other (final or draft) international standards for video coding, the encoding method is left outside the scope of the video coding standard. Only the format of the bitstream syntax and the decoding process are standardized. (Encoder pre-processing, decoder post-processing, display adaptation, and recovery from data losses and data corruption are also left outside the scope of the standard.) This particularly allows encoder designers the freedom to develop their own encoding algorithms, while ensuring that interoperability for decoding is maintained. Nevertheless, when trying to assess the compression capability of a standard's design, it is necessary for some particular encoding algorithm(s) to be selected to represent its capability for comparison purposes. For this test, the following encoders were used:

· A recent version of the draft reference software known as the IVC test model ("ITM" version 12.0), which was developed as part of the work on developing IVC, was used for IVC encoding;

· Reference software known as the joint model ("JM" version 18.5 with some minor refinements, as used for tests in January 2014 [1]), which was developed as part of the work on developing AVC and its extensions, was used for AVC High Profile encoding;

Each of these encoders was configured using configuration options or command-line parameters as further described below and in reference [1].
Table I and Table II provide detailed information about the video test sequences used for each resolution class, the frame rate of each video sequence, and other coding conditions applied to the IVC encoder for the CS1 (Random Access) and the CS2 (Low Delay) cases, respectively.

Table I –  Configuration information of CS1 (Random Access) for IVC

	Class
	Sequences
	Frame Rate
	QPI (ChangeQP frame)
	Intra Period
	# BFrame
	Frame Skip

	Class A
	Kimono
	24
	20 (50), 24 (200), 29, 33
	6
	3
	3

	
	ParkScene
	24
	24, 27 (200), 31 (100), 3 5(100)
	6
	3
	3

	
	Cactus
	50
	23 (200), 26 (350), 30, 34
	13
	3
	3

	
	BasketballDrive
	50
	25, 28, 32, 36
	13
	3
	3

	Class B
	BasketballDrill
	50
	27 (400), 32, 36 (250), 41
	13
	3
	3

	
	BQMall
	60
	26 (300), 31 (300), 36, 40 (400)
	16
	3
	3

	
	PartyScene
	50
	31 (250), 36, 39 (200), 43 (450)
	13
	3
	3

	
	RaceHorses
	30
	28 (100), 33, 37 (150), 41 (200)
	8
	3
	3

	Class D
	FourPeople
	60
	24, 30 (400), 36 (400), 40
	16
	3
	3

	
	Johnny
	60
	20 (400), 25, 30, 33(400)
	16
	3
	3

	
	KristenAndSara
	60
	22 (400), 28, 33 (400), 37
	16
	3
	3


Table II –  Configuration information of CS2 (Low Delay) for IVC

	Class
	Sequences
	Frame Rate
	QPI (ChangeQP frame)

	Class A
	Kimono
	24
	22, 26, 31, 36 

	
	ParkScene
	24
	22 (100), 26, 30, 34

	
	Cactus
	50
	23 (200), 26 (250), 30 (250), 34 (250)

	
	BasketballDrive
	50
	28, 31, 35 (250), 39 (250)

	Class B
	BasketballDrill
	50
	27, 32, 37, 41 (400)

	
	BQMall
	60
	29, 34, 39, 43 (300)

	
	PartyScene
	50
	32 (400), 36 (200), 40 (250), 44

	
	RaceHorses
	30
	32 (200), 36 (100), 40 (100), 44

	Class D
	FourPeople
	60
	23, 28 (300), 34, 37

	
	Johnny
	60
	20, 24, 28 (300), 31(300)

	
	KristenAndSara
	60
	22, 27, 32 (500), 35 (300)


Table III and Table IV provide detailed information about the video test sequences used for each resolution class, the frame rate of each video sequence, and other coding condition applied to the JM reference software encoder for the AVC High Profile (JM version 18.5 with some minor refinements [2]) for the CS1 and the CS2 cases, respectively.

Table III –  Sequences and QP values of CS1 (Random Access) for AVC HP

	Class
	Sequences
	FrameRate
	QPI (ChangeQP frame)

	Class A
	Kimono
	24
	18 (120), 21, 25, 28 (120)

	
	ParkScene
	24
	21, 24, 28 (120), 31

	
	Cactus
	50
	21 (275), 24, 27, 30

	
	BasketballDrive
	50
	22, 24 (275), 28, 31

	Class B
	BasketballDrill
	50
	24, 28 (275), 31, 35

	
	BQMall
	60
	23 (320), 28, 31 (320), 35

	
	PartyScene
	50
	28, 31 (165), 34, 37

	
	RaceHorses
	30
	24 (64), 28 (160), 32, 35

	Class D
	FourPeople
	60
	22, 27, 31 (320), 34

	
	Johnny
	60
	19, 22 (320), 26 (320), 28 (320)

	
	KristenAndSara
	60
	20 (320), 25, 29, 31 (192)


Table IV –  Sequences and QP values of CS2 (Low Delay) for AVC HP

	Class
	Sequences
	FrameRate
	QPI (ChangeQP frame)

	Class A
	Kimono
	24
	17 (120), 20 (120), 24, 27 (16)

	
	ParkScene
	24
	19 (16), 22 (120), 25 (120), 28 (120)

	
	Cactus
	50
	21, 22 (16), 25 (16), 29

	
	BasketballDrive
	50
	22, 24, 27 (232), 31

	Class B
	BasketballDrill
	50
	23 (432), 26 (232), 30, 33

	
	BQMall
	60
	23 (304), 27 (304), 31, 34 (304)

	
	PartyScene
	50
	27(232), 30(88), 33(232), 35(88)

	
	RaceHorses
	30
	24(152), 28, 31, 33(16)

	Class D
	FourPeople
	60
	20, 24, 28, 30(304)

	
	Johnny
	60
	18, 21(320), 23(304), 25(304)

	
	KristenAndSara
	60
	19(304), 23, 26, 29(16)


The configuration files for the JM reference software for the AVC High Profile are described in [2].
3 The subjective assessment

This chapter describes the Laboratory environment and set-up, the test procedure and the practices used to conduct the formal subjective assessment.
3.1 Laboratory set-up

The formal subjective assessment test was conducted in a professional laboratory equipped with video play-out technology and displays; the ambient was wide, quiet, free from any visual and audible pollution, and furnished with floor, ceiling and walls of dark non-reflective material, able to guarantee no visible reflections and no acoustic reverberation (see picture in Figure 1).
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Figure 1 –  Typical laboratory set-up

The ambient lights were all LED dimmable and with tunable light temperature
; illumination level on the ceiling was around 20 nits at a light temperature around 3500° K. Illumination of the walls behind the monitor were all LED dimmable and with tunable light temperature1 and not exceeding the 5% of the monitor peak luminance, selecting a light temperature of 6500° K.
3.2 Display selection and set-up

The displays used for the test were different in size, model and native resolution, according to the image resolutions, as reported in Table V:

Table V –  Features of the displays used for the test
	Resolution
	Q.ty
	size
	kind
	Display brand
	Display model
	Display resolution
	Viewing distance

	HD
	1
	55”
	TV set
	LG
	55UG870V
	UHD
	3 H

	720p
	1
	47”
	TV set
	LG
	47LB580V
	HD
	2,5 H

	WVGA
	2

	24”
	monitor
	LG
	W2486l
	HD
	2,5H


3.3 The play-out system

The play-out of the video contents was done using three high-end Personal Computers equipped with recent technologies. The first PC acted as main server and the other two as clients; this configuration allowed a parallel execution of the tests.

A new Multimedia Universal Player (MUP) was designed to provide timing and faithfulness in the presentation of the video under evaluation, guaranteeing a smooth play-out without any judder or instability of the images.

The MUP was able to drive the monitors used in the test by setting them automatically to the desired resolution(s) required for a correct presentation of the video content. Captions and screen messages were directly driven by the MUP on the screen(s) at the proper time and with the desired (mid-gray) background. 

The selection of a monitor with high resolution was made to provide the best possibly faithful representation of the content; All the TV sets were set to exclude any internal processing features. The monitor and TV sets calibration was made using Pluge [3] and Colour bars (see Figure 2) to calibrate contrast light and colours to match the values of ITU-R Recommendations [4].
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Figure 2 – Example of PLUGE (contrast and luminance tuning) and Colour Bars (colour tuning)

For all the monitors used in the test, colour and luminance values were double checked by means of X-Rite i1Display Pro meter, for a full display profiling; other grey pictures were used to check the correct luminance and contrast calibration of the monitors (see Figure 3).
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Figure 3 – Another grey bars picture used to calibrate the monitors

3.4 The play-out areas

Among its many features, the MUP player was able to drive several play-out sessions in parallel, running on several PCs. This feature allowed using at the same time the three display areas of the laboratory, saving time and using the available viewers effectively. 

For this test the laboratory was divided into three areas (see Figure 4):

· HD testing area;

· 720p testing area;

· WVGA testing area.
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Figure 4 – Laboratory set-up: HD area, 720p area and WVGA area

The three areas were separated by curtains and allowed the execution in parallel of three test sessions, one for each screen format.

3.5 The viewing subjects

A total of 36 viewing subjects participated to the experiment in different days.

All of them were young students, and were screened before the test for visual acuity and colour blindness, by means of the Snellen chart and Ishihara colour plates (see Figure 5 and Figure 6).
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Figure 5 – Example of Snellen Chart for visual acuity assessment
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Figure 6 – Example of Ishihara plates for colour blindness assessment

All viewing subjects passed the visual test; they were all aging between 18 and 30 and rather well balanced per gender (see some of the viewers in Figure 7).
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Figure 7 – Some of the viewing subjects

3.6 Assessment protocol 

The evaluation was done using the (Variant I) double-stimulus impairment scale (DSIS) test method.

This method implies the adoption of a Basic Test Cell (BTC) where, at first, the uncompressed reference sample (SRC) of a video test sequence is shown, followed by the compressed presented video sequences (PVS); this pair of stimuli are repeated twice in the BTC.

The timing of a DSIS BTC is depicted here below.

· Mid gray




0.5 sec.

· Message “A”




1 sec.

· SRC (original video clip)


10 sec.

· Message “B”




1 sec.

· PVS (coded video clip)


10 sec.

· Mid gray




0.5 sec.

· Message “A*”  



1 sec.

· SRC (original video clip – same as before)
10 sec.

· Message “B*”  



1 sec.

· PVS (coded video clip – same as before)
10 sec.

· Message “Vote N”



5 sec.

The above leads to a BTC with a total length of 50 sec., during which the evaluation of one test point is completed.

The IVC verification test experiment included for each resolution a number of test points is reported in the Table VI below.

Table VI –  Coding condition for each video resolution

	Resolution
	SRC
	bit rates
	codecs
	conditions
	test cases
	Total test length

	HD
	4
	4
	3
	2
	96
	80’

	720p
	3
	4
	3
	2
	72
	60’

	WVGA
	4
	4
	3
	2
	96
	80’


3.7 Test sessions

As described above the adoption of the DSIS test method leads to a total of 50” length for each BTC; this leads to a total time necessary to run the HD and WVGA resolutions conditions is of 80 minutes, while to assess the 720p case the total time would be of 60 minutes.

The current literature in the area of formal subjective assessment dictates that a test session must begin with a “stabilization phase”, made of five BTCs selected from those actually included in the test session, with low, high and mid quality. The insertion of the “stabilization phase” at the beginning of a test session allows the viewing subjects to have an immediate sensation of the whole range of quality they will see during the test session. Furthermore, to verify the degree of attention of the viewers it is recommended to insert in each session at lest two BTCs in which the SRC is evaluated against itself.

When designing a test session, is also recommended to keep the total length of each session below a total length of 20 minutes, to avoid loss of attention of the viewers.

From all the above inputs the sessions outlined in Table VII were created for each resolution.

Table VII –  Timeline outline of a test session

	HD and WVGA resolution

	Stabilization
	SRC vs. SRC
	test points
	BTC length
	Session length
	Sessions

	5
	2
	16
	50”
	19’ 05”
	6

	720p resolution

	Stabilization
	SRC vs. SRC
	test points
	BTC length
	Session length
	Sessions

	5
	2
	15
	50”
	18’ 32”
	5*


(*) one session would be 15’ 48” long.

To avoid any influence of the presentation order inside a session, the randomization of the session content is changed for every different group of viewers.

3.8 Test schedule

The five test sessions necessary to complete the evaluation were scheduled across four working days according to the schedule shown in Table VIII.

Table VIII –  Test session schedule
	Day 1

	
	G-01
	G-02
	G-03
	G-04
	G-05
	G-06

	09:00
	Training

	10:00
	HD-01
	720-1
	WVGA-1
	
	
	

	10:30
	
	
	
	HD-01
	720-1
	WVGA-1

	11:00
	HD-02
	720-2
	WVGA-2
	
	
	

	11:30
	
	
	
	HD-02
	720-2
	WVGA-2

	12:00
	HD-03
	720-3
	WVGA-3
	
	
	

	12:30
	
	
	
	HD-03
	720-3
	WVGA-3

	13:00
	Lunch

	14:00
	HD-04
	720-4
	WVGA-4
	
	
	

	14:30
	
	
	
	HD-04
	720-4
	WVGA-4

	15:00
	HD-05
	720-5
	WVGA-5
	
	
	

	15:30
	
	
	
	HD-05
	720-5
	WVGA-5

	16:30
	HD-06
	-
	WVGA-6
	
	
	

	17:00
	
	
	
	HD-06
	-
	WVGA-6

	17:30
	Day 1 completed (6 viewers per HD and WVGA; 8 viewers per 720p)


	Day 2

	
	G-05
	G-06
	G-04
	G-03
	G-01
	G-02

	10:00
	HD-01
	720-1
	WVGA-1
	
	
	

	10:30
	
	
	
	HD-01
	720-1
	WVGA-1

	11:00
	HD-02
	720-2
	WVGA-2
	
	
	

	11:30
	
	
	
	HD-02
	720-2
	WVGA-2

	12:00
	HD-03
	720-3
	WVGA-3
	
	
	

	12:30
	
	
	
	HD-03
	720-3
	WVGA-3

	13:00
	Lunch

	14:00
	HD-04
	720-4
	WVGA-4
	
	
	

	14:30
	
	
	
	HD-04
	720-4
	WVGA-4

	15:00
	HD-05
	720-5
	WVGA-5
	
	
	

	15:30
	
	
	
	HD-05
	720-5
	WVGA-5

	16:30
	HD-06
	-
	WVGA-6
	
	
	

	17:00
	
	
	
	HD-06
	-
	WVGA-6

	17:30
	Day 2 completed 

(12 viewers per HD and WVGA; 16 viewers per 720p)


	Day 3

	
	G-07
	G-08
	G-09
	G-10
	G-11
	G-12

	09:00
	Training

	10:00
	HD-01
	720-1
	WVGA-1
	
	
	

	10:30
	
	
	
	HD-01
	720-1
	WVGA-1

	11:00
	HD-02
	720-2
	WVGA-2
	
	
	

	11:30
	
	
	
	HD-02
	720-2
	WVGA-2

	12:00
	HD-03
	720-3
	WVGA-3
	
	
	

	12:30
	
	
	
	HD-03
	720-3
	WVGA-3

	13:00
	Lunch

	14:00
	HD-04
	720-4
	WVGA-4
	
	
	

	14:30
	
	
	
	HD-04
	720-4
	WVGA-4

	15:00
	HD-05
	720-5
	WVGA-5
	
	
	

	15:30
	
	
	
	HD-05
	720-5
	WVGA-5

	16:30
	HD-06
	-
	WVGA-6
	
	
	

	17:00
	
	
	
	HD-06
	-
	WVGA-6

	17:30
	Day 3 completed 

(18 viewers per HD and WVGA; 24 viewers per 720p)


	Day 4

	
	G-08
	G-09
	G-07
	G-11
	G-12
	G-10

	10:00
	HD-01
	720-1
	WVGA-1
	
	
	

	10:30
	
	
	
	HD-01
	720-1
	WVGA-1

	11:00
	HD-02
	720-2
	WVGA-2
	
	
	

	11:30
	
	
	
	HD-02
	720-2
	WVGA-2

	12:00
	HD-03
	720-3
	WVGA-3
	
	
	

	12:30
	
	
	
	HD-03
	720-3
	WVGA-3

	13:00
	Lunch

	14:00
	HD-04
	720-4
	WVGA-4
	
	
	

	14:30
	
	
	
	HD-04
	720-4
	WVGA-4

	15:00
	HD-05
	720-5
	WVGA-5
	
	
	

	15:30
	
	
	
	HD-05
	720-5
	WVGA-5

	16:30
	HD-06
	-
	WVGA-6
	
	
	

	17:00
	
	
	
	HD-06
	-
	WVGA-6

	17:30
	Day 4 completed 

(24 viewers per HD and WVGA; 32 viewers per 720p)


During Day 1 the groups G-02 and G-05 were done of 4 viewers each, as well as the groups G-08 and G-11 during Day 3 mixing up the participants.

The same happened during Day 2 and Day 4.

To decrease the stress of the viewers Day 1 and Day 3 were on Monday and Tuesday of week 1, while Day 2 and Day 4 were on Monday and Tuesday of the following week.

3.9 Rating scale and scoring sheet

The DSIS method (described in the ITU-T Recommendation P.910 [5] as “degradation category rating”, DCR) is based on the expression of the level of “impairment” i.e. the distance in quality from the “reference” image shown as first in a BTC.

In this regard the scoring sheet of the DSIS test is done of scoring box for each BTC, numbered in a sequential way as depicted in Figure 8.
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Figure 8 –  Example of DSIS scoring sheet

The viewers expressed their quality evaluation, writing in the box a number from 0 to 10, identifying quality of the PVSs, where 10 represents a total absence of impairments and 0 represents impairments so evident and diffused in the image to make it hardly even recognizable.

3.10 Training

The good outcome of a test experiment is related to the level of training of the viewers, mainly whether they are naïve or in any case new to the test procedure.

In this case, it is important to explain to the viewers what is expected from them to properly assess the quality of the coded video clips.

The explanation has to point out the use of the score they select to assess the impairment that they do or do not see in the coded video clips.

· 10 indicates no impairment detected;

· 9 and 8, respectively if one or more impairments are detected but paying a lot of attention;

· 7 and 6, respectively if one or more impairments are detected with no doubt;

· 5 and 4, respectively if one or more impairments are detected rather easily;

· 3 and 2, respectively if one or more impairments are detected in an evident way;

· 1 and 0, respectively when one or more impairments corrupts in a serious way the image.

4 Data collection and processing

The scores sheets were logged on an electronic spreadsheet to compute the mean values. An indication of SD (Standard Deviation) and CI (Confidence Interval) setting the Excel formulas to 24 samples for the HD and WVGA resolutions, whilst the CI population value was set to 32 for the 720p resolution.

A post screening strategy was applied to the viewing subjects on the basis of the score produced by each of them, performing a correlation of each score against the mean value obtained from the score of all the viewers.

A threshold of acceptance to the correlation index was set to 0.75. All the viewers that participated in the test passed this test.

5 Results and graphs

In this section, the numerical results from the test are tabulated and graphs of the results are provided.

5.1 Results for resolution HD – Sequence Kimono

	Random Access
	
	Low Delay

	
	
	MOS
	CI
	
	
	
	MOS
	CI

	IVC  
	R1
	5.44
	0.27
	
	IVC  
	R1
	3.94
	0.23

	IVC  
	R2
	7.00
	0.25
	
	IVC  
	R2
	5.31
	0.25

	IVC  
	R3
	7.94
	0.21
	
	IVC  
	R3
	6.69
	0.19

	IVC  
	R4
	8.25
	0.17
	
	IVC  
	R4
	8.06
	0.23

	Anchor  
	R1
	5.81
	0.29
	
	Anchor  
	R1
	5.69
	0.19

	Anchor  
	R2
	7.50
	0.15
	
	Anchor  
	R2
	7.50
	0.20

	Anchor  
	R3
	8.06
	0.23
	
	Anchor  
	R3
	7.75
	0.23

	Anchor  
	R4
	8.69
	0.25
	
	Anchor  
	R4
	8.50
	0.25
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5.2 Results for resolution HD – Sequence ParkScene

	Random Access
	
	Low Delay

	
	
	MOS
	CI
	
	
	
	MOS
	CI

	IVC  
	R1
	5.31
	0.28
	
	IVC  
	R1
	4.69
	0.30

	IVC  
	R2
	5.88
	0.21
	
	IVC  
	R2
	5.88
	0.19

	IVC  
	R3
	7.63
	0.22
	
	IVC  
	R3
	7.63
	0.27

	IVC  
	R4
	8.13
	0.24
	
	IVC  
	R4
	7.75
	0.24

	Anchor  
	R1
	4.50
	0.26
	
	Anchor  
	R1
	3.31
	0.29

	Anchor  
	R2
	5.31
	0.30
	
	Anchor  
	R2
	5.69
	0.32

	Anchor  
	R3
	7.00
	0.25
	
	Anchor  
	R3
	6.88
	0.30

	Anchor  
	R4
	8.56
	0.30
	
	Anchor  
	R4
	7.88
	0.25
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5.3 Results for resolution HD – Sequence Cactus

	Random Access
	
	Low Delay

	
	
	MOS
	CI
	
	
	
	MOS
	CI

	IVC  
	R1
	6.25
	0.23
	
	IVC  
	R1
	6.00
	0.27

	IVC  
	R2
	7.00
	0.25
	
	IVC  
	R2
	7.44
	0.24

	IVC  
	R3
	8.63
	0.24
	
	IVC  
	R3
	8.75
	0.24

	IVC  
	R4
	9.00
	0.25
	
	IVC  
	R4
	9.00
	0.15

	Anchor  
	R1
	6.44
	0.24
	
	Anchor  
	R1
	6.56
	0.22

	Anchor  
	R2
	7.38
	0.27
	
	Anchor  
	R2
	7.00
	0.25

	Anchor  
	R3
	8.38
	0.22
	
	Anchor  
	R3
	8.50
	0.18

	Anchor  
	R4
	8.56
	0.24
	
	Anchor  
	R4
	9.00
	0.20
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5.4 Results for resolution HD – Sequence Basket

	Random Access
	
	Low Delay

	
	
	MOS
	CI
	
	
	
	MOS
	CI

	IVC  
	R1
	7.00
	0.22
	
	IVC  
	R1
	4.69
	0.31

	IVC  
	R2
	7.44
	0.20
	
	IVC  
	R2
	6.00
	0.24

	IVC  
	R3
	8.31
	0.16
	
	IVC  
	R3
	8.44
	0.22

	IVC  
	R4
	8.81
	0.31
	
	IVC  
	R4
	8.88
	0.18

	Anchor  
	R1
	6.13
	0.18
	
	Anchor  
	R1
	4.94
	0.23

	Anchor  
	R2
	7.69
	0.19
	
	Anchor  
	R2
	6.31
	0.31

	Anchor  
	R3
	7.75
	0.17
	
	Anchor  
	R3
	7.94
	0.26

	Anchor  
	R4
	8.13
	0.31
	
	Anchor  
	R4
	8.38
	0.25
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5.5 Results for resolution 720p – Sequence KristenAndSara

	Random Access
	
	Low Delay

	
	
	MOS
	CI
	
	
	
	MOS
	CI

	IVC
	R1
	4.56
	0.15
	
	IVC
	R1
	5.31
	0.21

	IVC
	R2
	6.19
	0.31
	
	IVC
	R2
	6.44
	0.22

	IVC
	R3
	8.13
	0.18
	
	IVC
	R3
	7.81
	0.18

	IVC
	R4
	8.13
	0.22
	
	IVC
	R4
	8.63
	0.18

	Anchor
	R1
	5.88
	0.12
	
	Anchor
	R1
	5.94
	0.19

	Anchor
	R2
	6.56
	0.25
	
	Anchor
	R2
	7.38
	0.25

	Anchor
	R3
	8.50
	0.24
	
	Anchor
	R3
	7.56
	0.20

	Anchor
	R4
	8.50
	0.25
	
	Anchor
	R4
	8.44
	0.22
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5.6 Results for resolution 720p – Sequence FourPeople

	Random Access
	
	Low Delay

	
	
	MOS
	CI
	
	
	
	MOS
	CI

	IVC
	R1
	4.56
	0.31
	
	IVC
	R1
	5.31
	0.26

	IVC
	R2
	6.19
	0.31
	
	IVC
	R2
	6.44
	0.28

	IVC
	R3
	8.13
	0.20
	
	IVC
	R3
	7.81
	0.28

	IVC
	R4
	8.13
	0.24
	
	IVC
	R4
	8.63
	0.17

	Anchor
	R1
	5.88
	0.26
	
	Anchor
	R1
	5.94
	0.25

	Anchor
	R2
	6.56
	0.35
	
	Anchor
	R2
	7.38
	0.32

	Anchor
	R3
	8.50
	0.17
	
	Anchor
	R3
	7.56
	0.30

	Anchor
	R4
	8.50
	0.18
	
	Anchor
	R4
	8.44
	0.24
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5.7 Results for resolution 720p – Sequence Johnny

	Random Access
	
	Low Delay

	
	
	MOS
	CI
	
	
	
	MOS
	CI

	IVC
	R1
	4.56
	0.27
	
	IVC
	R1
	5.31
	0.28

	IVC
	R2
	6.19
	0.30
	
	IVC
	R2
	6.44
	0.37

	IVC
	R3
	8.13
	0.24
	
	IVC
	R3
	7.81
	0.19

	IVC
	R4
	8.13
	0.18
	
	IVC
	R4
	8.63
	0.16

	Anchor
	R1
	5.88
	0.30
	
	Anchor
	R1
	5.94
	0.27

	Anchor
	R2
	6.56
	0.24
	
	Anchor
	R2
	7.38
	0.27

	Anchor
	R3
	8.50
	0.27
	
	Anchor
	R3
	7.56
	0.15

	Anchor
	R4
	8.50
	0.20
	
	Anchor
	R4
	8.44
	0.18
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5.8 Results for resolution WVGA – Sequence Basket

	Random Access
	
	Low Delay

	
	
	MOS
	CI
	
	
	
	MOS
	CI

	IVC
	R1
	2.19
	0.30
	
	IVC
	R1
	2.50
	0.31

	IVC
	R2
	4.06
	0.32
	
	IVC
	R2
	3.63
	0.30

	IVC
	R3
	5.19
	0.22
	
	IVC
	R3
	5.06
	0.14

	IVC
	R4
	7.00
	0.25
	
	IVC
	R4
	8.00
	0.22

	Anchor
	R1
	1.81
	0.33
	
	Anchor
	R1
	2.13
	0.30

	Anchor
	R2
	3.88
	0.25
	
	Anchor
	R2
	3.25
	0.30

	Anchor
	R3
	5.06
	0.23
	
	Anchor
	R3
	5.44
	0.20

	Anchor
	R4
	6.44
	0.31
	
	Anchor
	R4
	5.94
	0.28


[image: image24.png]Basket - Random Access

R1

R2 R3 R4

e IVC
----- @ HPAnchor





[image: image25.png]MOSs

Basket - Low Delay

R1

R2

R3

R4

..... & VC
----- -@-- HPAnchor





5.9 Results for resolution WVGA – Sequence BayQuarter

	Random Access
	
	Low Delay

	
	
	MOS
	CI
	
	
	
	MOS
	CI

	IVC
	R1
	3.50
	0.18
	
	IVC
	R1
	1.63
	0.18

	IVC
	R2
	4.88
	0.22
	
	IVC
	R2
	3.94
	0.14

	IVC
	R3
	6.25
	0.23
	
	IVC
	R3
	5.50
	0.22

	IVC
	R4
	6.81
	0.33
	
	IVC
	R4
	7.25
	0.19

	Anchor
	R1
	3.31
	0.25
	
	Anchor
	R1
	2.19
	0.35

	Anchor
	R2
	5.00
	0.28
	
	Anchor
	R2
	4.19
	0.22

	Anchor
	R3
	6.38
	0.20
	
	Anchor
	R3
	5.75
	0.19

	Anchor
	R4
	8.00
	0.47
	
	Anchor
	R4
	7.00
	0.40
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5.10 Results for resolution WVGA – Sequence Party

	Random Access
	
	Low Delay

	
	
	MOS
	CI
	
	
	
	MOS
	CI

	IVC
	R1
	2.75
	0.29
	
	IVC
	R1
	1.94
	0.17

	IVC
	R2
	4.13
	0.22
	
	IVC
	R2
	3.88
	0.23

	IVC
	R3
	5.81
	0.33
	
	IVC
	R3
	5.38
	0.23

	IVC
	R4
	7.50
	0.28
	
	IVC
	R4
	6.81
	0.22

	Anchor
	R1
	2.19
	0.24
	
	Anchor
	R1
	2.00
	0.22

	Anchor
	R2
	3.38
	0.28
	
	Anchor
	R2
	3.63
	0.22

	Anchor
	R3
	5.19
	0.27
	
	Anchor
	R3
	5.00
	0.33

	Anchor
	R4
	6.75
	0.31
	
	Anchor
	R4
	7.00
	0.28
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5.11 Results for resolution WVGA – Sequence Horses

	Random Access
	
	Low Delay

	
	
	MOS
	CI
	
	
	
	MOS
	CI

	IVC
	R1
	2.38
	0.30
	
	IVC
	R1
	2.50
	0.30

	IVC
	R2
	3.44
	0.30
	
	IVC
	R2
	3.94
	0.28

	IVC
	R3
	5.44
	0.28
	
	IVC
	R3
	5.25
	0.28

	IVC
	R4
	6.88
	0.23
	
	IVC
	R4
	6.44
	0.24

	Anchor
	R1
	2.25
	0.23
	
	Anchor
	R1
	2.31
	0.32

	Anchor
	R2
	4.06
	0.30
	
	Anchor
	R2
	3.44
	0.32

	Anchor
	R3
	6.31
	0.29
	
	Anchor
	R3
	5.00
	0.32

	Anchor
	R4
	7.06
	0.29
	
	Anchor
	R4
	7.25
	0.28
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6 Summary of test results
The tested IVC and AVC HP reference software encodings provided very similar results for the tested cases. In most cases they had overlapping confidence intervals for corresponding test cases, in some cases (e.g. Party-Random Access) the IVC encodings were visually better than the corresponding AVC HP encodings, and in some cases (e.g. Kimono-Low Delay) the AVC HP encodings were visually better than the corresponding IVC encodings.
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� See http://www.awox.com/connected-lighting/awox-smartlight/


� For the WVGA resolution, two monitors were used in parallel to allow the participation of four viewers at the same time.





