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Abstract
This document describes the methodology and reports the results of the the expert viewing test for the IVC and AVC HP that was conducted at the 112th meeting of WG 11 in Warsaw, Poland, June 2015.
Test cases and constraints
Test cases and the constraints were the same as described for a test previously conducted following conditions described in [1]. General conditions were as follows (unless noted otherwise below for exceptional case):
· Produce, for each of the codec designs, bitstreams which are within +/−3% of the target rates for the sequences given below. To achieve this with a minimum change of quality, one change of the quantization parameters by one step is allowed per sequence. This change in quantization parameters shall persist from that point onward. 
· Allow QP (or quantizer step size) variation within a sequence within a periodic pattern of frame types (where frame types are differentiated by syntax or by a reference picture handling mechanism) within a sequence. Pictures that correspond to the same frame type shall be quantized with a constant step size. The difference in quantization quality for different frame types shall not exceed a ratio of 4 between the smallest and the largest quantizer step size. The encoder shall use the same quantizer ratio settings for all test cases. 
· No per-sequence adaptation of the pattern of frame types shall be used. (Note: The case of necessary alignment of GOP structures at the end of a sequence is exempted. Scene cuts in the Kimono and FourPeople sequences can also be handled like end of a sequence) 
· No sequence specific tuning of coding parameters (such as enabling/disabling of special tools, certain modes, limitation of motion search range etc.) shall be used.
· No rate control shall be used.
· No pre-processing shall be used.
· No post-processing of the decoder output shall be used, unless it is part of a normative decoding process (such as filtering of reference pictures for subsequent predictions). 
Encoded bitstreams were required to be provided for the following two constraint cases: 
· Constraint set 1 (CS1): structural delay of processing units not larger than an 8-picture "group of pictures (GOPs)" and random access intervals of 1.1 seconds or less. 
· Constraint set 2 (CS2): no structural delay of processing units, with essentially no picture reordering between decoder processing and output. Furthermore, no sequence-level multi-pass encoding is allowed (Note: The procedure described above for approaching a target rate by one QP change per sequence is exempted from this limitation). Further analysis will be applied to measure bit rate fluctuation characteristics.
In CS1, the distance of random access intervals should be as close as possible (e.g. as a multiple of the used GOP size) to the value given above, and not exceed it.
For standardized codec designs, since the encoding process is generally left outside the scope of the interoperability specification, it is not possible in general to measure the intrinsic compression capability of the syntax. It is thus necessary to select particular encoders to be tested, although any particular encoder may not have ideal characteristics for any particular application – in regard to objective compression metric performance, subjective compression characteristics, encoding complexity, etc. For this test, software encoders developed during the standardization process or provided by proponents as source code are used.
Bitstreams were produced for all three codec designs, and further investigations during the meeting confirmed that the constraints listed above are fulfilled except for the first bullet, where it had not been possible to exactly match the +/−3% bit rate margin in all cases. In addition to the three tested encodings – IVC (as represented by an ITM software encoder), the visual tests included AVC High Profile (HP) anchors produced by a JM reference software encoder (JM 18.5 with some small enhancements). Encoding of those anchors was performed under same configuration constraints as for the other encoders. 
Two test sessions were defined as follows.
1) Session 1: 1080P sequences of Kimono, Parkscene, Cactus, and BasketballDrive with Random Access and Low Delay cases and 4 target bit rates. Detailed information of the bit rates of the encoded bitstreams is listed in the following tables.
2) Session 2: WVGA of BQMall, Parkscene, Racehorce, and BasketballDrill with RA and LD cases and 4 target bit rates. Detailed information of the bit rates of the encoded bitstreams is provided in the following tables.
Table 1 – Bit rates of 1080P bitstreams in Random Access cases
	
	AVC HP
	IVC

	Rate point
	Target rate
	Rate
	rate devi.
	Rate
	rate devi.

	 Kimono_1920x1080_24_R1
	1600.00
	1608.66
	0.54%
	1617.94
	1.12%

	 Kimono_1920x1080_24_R2
	2500.00
	2415.87
	−3.37%
	2432.18
	−2.71%

	 Kimono_1920x1080_24_R3
	4000.00
	4023.13
	0.58%
	4087.41
	2.19%

	 Kimono_1920x1080_24_R4
	6000.00
	6034.44
	0.57%
	6029.29
	0.49%

	 ParkScene_1920x1080_24_R1
	1600.00
	1546.32
	−3.36%
	1618.12
	1.13%

	 ParkScene_1920x1080_24_R2
	2500.00
	2484.94
	−0.60%
	2535.74
	1.43%

	 ParkScene_1920x1080_24_R3
	4000.00
	3892.41
	−2.69%
	4066.18
	1.65%

	 ParkScene_1920x1080_24_R4
	6000.00
	5860.35
	−2.33%
	5828.31
	−2.86%

	 Cactus_1920x1080_50_R1
	3000.00
	3065.07
	2.17%
	3017.27
	0.58%

	 Cactus_1920x1080_50_R2
	4500.00
	4474.66
	−0.56%
	4575.20
	1.67%

	 Cactus_1920x1080_50_R3
	7000.00
	6695.42
	−4.35%
	7053.64
	0.77%

	 Cactus_1920x1080_50_R4
	10000.00
	10147.39
	1.47%
	10178.32
	1.78%

	 BasketballDrive_1920x1080_50_R1
	3000.00
	3079.66
	2.66%
	3065.99
	2.20%

	 BasketballDrive_1920x1080_50_R2
	4500.00
	4394.89
	−2.34%
	4501.56
	0.03%

	 BasketballDrive_1920x1080_50_R3
	7000.00
	6925.69
	−1.06%
	6989.90
	−0.14%

	 BasketballDrive_1920x1080_50_R4
	10000.00
	10142.20
	1.42%
	10035.82
	0.36%


Table 2 – Bit rates of 1080P bitstreams in LD cases
	
	AVC HP
	IVC

	Rate point
	Target rate
	Rate
	rate devi.
	Rate
	rate devi.

	 Kimono_1920x1080_24_R1
	1600.00
	1566.27
	−2.11%
	1586.97
	−0.81%

	 Kimono_1920x1080_24_R2
	2500.00
	2527.05
	1.08%
	2550.65
	2.03%

	 Kimono_1920x1080_24_R3
	4000.00
	4029.72
	0.74%
	4020.96
	0.52%

	 Kimono_1920x1080_24_R4
	6000.00
	6092.16
	1.54%
	6060.44
	1.01%

	 ParkScene_1920x1080_24_R1
	1600.00
	1594.37
	−0.35%
	1606.52
	0.41%

	 ParkScene_1920x1080_24_R2
	2500.00
	2489.52
	−0.42%
	2500.09
	0.00%

	 ParkScene_1920x1080_24_R3
	4000.00
	3931.78
	−1.71%
	3972.06
	−0.70%

	 ParkScene_1920x1080_24_R4
	6000.00
	5874.62
	−2.09%
	6071.43
	1.19%

	 Cactus_1920x1080_50_R1
	3000.00
	2911.99
	−2.93%
	3042.99
	1.43%

	 Cactus_1920x1080_50_R2
	4500.00
	4440.12
	−1.33%
	4512.10
	0.27%

	 Cactus_1920x1080_50_R3
	7000.00
	6865.45
	−1.92%
	6917.02
	−1.19%

	 Cactus_1920x1080_50_R4
	10000.00
	9412.30
	−5.88%
	10256.58
	2.57%

	 BasketballDrive_1920x1080_50_R1
	3000.00
	2982.73
	−0.58%
	3002.56
	0.09%

	 BasketballDrive_1920x1080_50_R2
	4500.00
	4561.96
	1.38%
	4518.67
	0.41%

	 BasketballDrive_1920x1080_50_R3
	7000.00
	7180.96
	2.59%
	7177.89
	2.54%

	 BasketballDrive_1920x1080_50_R4
	10000.00
	9656.34
	−3.44%
	9915.67
	−0.84%



Table 3 – Bit rates of WVGA bitstreams in RA cases
	
	AVC HP
	IVC

	Rate point
	Target rate
	Rate
	rate devi.
	Rate
	rate devi.

	 BasketballDrill_832x480_50_R1
	512.00
	506.97
	−0.98%
	509.69
	−0.45%

	 BasketballDrill_832x480_50_R2
	768.00
	775.51
	0.98%
	778.56
	1.37%

	 BasketballDrill_832x480_50_R3
	1200.00
	1192.04
	−0.66%
	1208.72
	0.73%

	 BasketballDrill_832x480_50_R4
	2000.00
	1958.98
	−2.05%
	2024.82
	1.24%

	 BQMall_832x480_60_R1
	512.00
	521.85
	1.92%
	517.03
	0.98%

	 BQMall_832x480_60_R2
	768.00
	781.64
	1.78%
	777.60
	1.25%

	 BQMall_832x480_60_R3
	1200.00
	1172.63
	−2.28%
	1205.81
	0.48%

	 BQMall_832x480_60_R4
	2000.00
	2031.93
	1.60%
	2034.42
	1.72%

	 PartyScene_832x480_50_R1
	512.00
	523.75
	2.29%
	523.28
	2.20%

	 PartyScene_832x480_50_R2
	768.00
	732.59
	−4.61%
	788.75
	2.70%

	 PartyScene_832x480_50_R3
	1200.00
	1208.76
	0.73%
	1166.76
	−2.77%

	 PartyScene_832x480_50_R4
	2000.00
	1985.70
	−0.71%
	2003.43
	0.17%

	 RaceHorses_832x480_30_R1
	512.00
	521.77
	1.91%
	518.84
	1.34%

	 RaceHorses_832x480_30_R2
	768.00
	771.61
	0.47%
	777.76
	1.27%

	 RaceHorses_832x480_30_R3
	1200.00
	1231.08
	2.59%
	1221.73
	1.81%

	 RaceHorses_832x480_30_R4
	2000.00
	1952.76
	−2.36%
	2012.64
	0.63%



Table 4 – Bit rates of WVGA bitstreams in LD cases
	
	AVC HP
	IVC

	Rate point
	Target rate
	Rate
	rate devi.
	Rate
	rate devi.

	 BasketballDrill_832x480_50_R1
	512.00
	519.27
	1.42%
	524.51
	2.44%

	 BasketballDrill_832x480_50_R2
	768.00
	763.86
	−0.54%
	762.94
	−0.66%

	 BasketballDrill_832x480_50_R3
	1200.00
	1209.22
	0.77%
	1213.33
	1.11%

	 BasketballDrill_832x480_50_R4
	2000.00
	1908.06
	−4.60%
	1947.87
	−2.61%

	 BQMall_832x480_60_R1
	512.00
	507.84
	−0.81%
	510.29
	−0.33%

	 BQMall_832x480_60_R2
	768.00
	764.15
	−0.50%
	755.14
	−1.67%

	 BQMall_832x480_60_R3
	1200.00
	1193.12
	−0.57%
	1221.98
	1.83%

	 BQMall_832x480_60_R4
	2000.00
	2021.97
	1.10%
	2011.90
	0.60%

	 PartyScene_832x480_50_R1
	512.00
	520.97
	1.75%
	496.68
	−2.99%

	 PartyScene_832x480_50_R2
	768.00
	781.84
	1.80%
	772.34
	0.57%

	 PartyScene_832x480_50_R3
	1200.00
	1206.66
	0.56%
	1220.25
	1.69%

	 PartyScene_832x480_50_R4
	2000.00
	2052.59
	2.63%
	2043.89
	2.19%

	 RaceHorses_832x480_30_R1
	512.00
	503.30
	−1.70%
	524.61
	2.46%

	 RaceHorses_832x480_30_R2
	768.00
	764.91
	−0.40%
	766.98
	−0.13%

	 RaceHorses_832x480_30_R3
	1200.00
	1190.22
	−0.81%
	1209.93
	0.83%

	 RaceHorses_832x480_30_R4
	2000.00
	2044.42
	2.22%
	2033.26
	1.66%



IVC Encoder Configuration
The IVC bitstreams were generated by the latest ITM 12.0. The new encoding tools are used except for chroma enhancement. Detailed encoder configuration information was as follows [4].
CS1: Random Access
For Constraint Set 1 (Random Access, RA), we used an “IBBBPBBBP…” coding structure with different quantization parameters across different frame types. The QP values of I, P and B frames have the following relationships:

QPP = QPI + 8
QPB = QPI + 9

The parameter FrameSkip is equal to NumberBFrame. Non-reference P frame coding is not used for CS1. Considering random access intervals should be no more than 1.1 seconds as required in [1], the parameter IntraPeriod and NumberBFrame satisfied the following relationships:

IntraPeriod x (NumberBFrame + 1) <= FrameRate x 1.1

Below is represented a complete period illustrating the GOP structure for Kimono, QPI=20, is listed as follows:
Frame   Bit/pic   QP   SnrY    SnrU    SnrV    Time(ms)  FRM/FLD  IntraMBs
Sequence Header 
  0(I)   1518280   20 44.0608 46.0205 47.6725  150758       FRM 
  4(P)    544800   28 41.8550 43.2376 45.1114  79810       FRM     4367    
  1(B)    209800   29 41.1636 42.8787 45.4151  55130       FRM
  2(B)    257896   29 40.9713 42.8207 45.0597  61589       FRM
  3(B)    217048   29 40.8847 42.8363 44.8411  58438       FRM
  8(P)    501728   28 41.8478 43.2139 44.9023  96907       FRM     3823    
  5(B)    217264   29 40.8331 42.7782 44.6006  63695       FRM
  6(B)    252744   29 40.8295 42.7492 44.5310  64803       FRM
  7(B)    207248   29 40.8329 42.7598 44.5313  60746       FRM
 12(P)    535936   28 41.7412 43.1424 44.6491  99590       FRM     3922    
  9(B)    209296   29 40.9861 42.7897 44.5684  59483       FRM
 10(B)    266624   29 40.9148 42.7591 44.5296  53961       FRM
 11(B)    215064   29 40.8220 42.6953 44.4348  62229       FRM
 16(P)    535912   28 41.7674 43.1712 44.7080  121165       FRM     3996    
 13(B)    219160   29 40.7353 42.6512 44.3050  58672       FRM
 14(B)    272672   29 40.7775 42.6822 44.3586  59904       FRM
 15(B)    212288   29 40.8146 42.6804 44.4517  60980       FRM
 20(P)    501600   28 41.8658 43.2340 44.7781  126750       FRM     3892    
 17(B)    198320   29 40.8542 42.7636 44.4533  60357       FRM
 18(B)    259512   29 40.8944 42.7385 44.4281  60762       FRM
 19(B)    201248   29 40.8977 42.7530 44.4770  56909       FRM
 24(I)   1467872   20 44.0662 46.0817 47.8481  158028 FRM
Fast Motion estimation of UMHexagonS is used for the test, and Max SearchRange is set as +/−64 for all sequences. Rate control is turned off. To meet the defined +/−3% rate interval requirement, a single QP change is performed during encoding by increasing the QP by 1 since the ChangeQP frame. Detailed configuration information of CS1 is shown in Table 5.

Table 5 – Detailed configuration information of CS1 for IVC
	Class
	Sequences
	Frame
Rate
	QPI (ChangeQP frame)
	Intra
Period
	Number
BFrame
	Frame
Skip

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

	
	ParkScene
	24
	24, 27 (200), 31 (100), 35 (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



CS2: Low-Delay P
For CS2, we use an “IPPP…” coding structure with some non-reference P frames. The QP values of I, P and non-reference P were set as
QPP = QPI + 5
PSubQPDelta0 = QPP + 7
PSubQPDelta1 = QPP + 3
The parameter IntraPeriod, NumberBFrame and FrameSkip are all set to 0. The other conditions are same as CS1. Besides, a single QP change is also performed during encoding by increasing the QP by 1 since the ChangeQP frame. Detailed configuration information of CS2 is shown in Table 6.
Table 6 – Detailed configuration information of CS2 for IVC
	Class
	Sequences
	FrameRate
	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)



AVC HP Encoder Configuration
An updated and debugged version of the JM 18.5 reference software, is used to generate the required bitstreams, included with this contribution. Several enhancements are made into this software including support of a Hierarchical Motion Estimation scheme, distortion-based reference ordering, MMCO operations, as well as other minor modifications. The generated bitstreams are still fully conforming the MPEG-4 AVC High Profile specification [2]. 
CS1: Random Access
For the Constraint Set 1 (Random Access, RA), we have used a 7 frame hierarchical coding structure with more aggressive quantization parameters across different frame types. In particular, we first set the initial QP values of the I, P, and B slices to have the following relationships:

QPI = QPP − 5 = QPB − 6

A full dyadic, 3 level hierarchical structure is used for the intermediate pictures, with the first level having an offset of 3, the second an offset of 4, and the third an offset of 6. Given the relationships between QP values, the difference between the largest and smallest QP is basically equal to 11. 

Apart from the fixed intra period (dependent on the frame rate of the sequence, and set to 24, 32, 55, and 64 for 24, 30, 50, and 60 fps content respectively), no slice type restrictions are imposed in the software. A picture may be coded by any slice type based on a rate-distortion decision.

The newly supported hierarchical motion estimation (HME) is utilized in these encodings, as well as adaptive reordering based on HME distortion information, but only for List 0 references. No reordering is performed in List 1. Up to 8 references are used for the HME analysis and only 8 are finally used for motion estimation. No weighted prediction is used during encoding although that could be utilized, especially in combination with the HME, to further improve performance. 

Chroma quantization is increased compared to the default settings by setting the appropriate chroma QP offset values signalled in the picture level parameter sets to 4. MPEG-4 AVC is quite flexible in the signalling of these parameters, with the ability of this information to change per picture. No adaptive tuning of these parameters is performed. Furthermore, no adaptive quantization at the subpicture level is enabled, although that is also a feature that is supported by the MPEG-4 AVC standard. Minor adjustments to the Motion Estimation scheme are also enabled.

The required bit rates, with the exception of four cases, are met within the defined ±3% rate interval as specified in [1]. For the cases that the bit rates are not met, these streams are actually slightly below the −3% and are thus are not as good as they could be. However, given that the rates are below and not above the target, we think they can still be considered adequate for the evaluations. The reason why the rates for these sequences are not met is mainly because of timing and not because the software could not achieve these rates. In general, to meet the rates for several of the sequences, a single QP change is performed during encoding, i.e., by increasing the quantization parameters by 1 for all slice types using the ChangeQP functionality of the JM. The switching point between the QPs is shown in Table 7.

Table 7 – Sequences and QPs of CS1 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)



CS2: Low-Delay P
An expanded Low-Delay hierarchical structure is used for this experiment. However, we again have used different QP assignments as is done in the Random Access case. In particular, the following relationship is used for the QPs of the I, P, and B slices, which is the same as that of the Random Access configuration.

QPI = QPP − 5

For the explicit hierarchy, which was again set to 7 pictures, the QP values that were used are equal to {5, 3, 5, 2, 5, 3, 6} in that order, which result again in the maximum distance being equal to 11 (12 if ChangeQP needed to be used). The same coding tools as in the Random Access case specified above were also used, including adaptive slice type decision, hierarchical motion estimation, and distortion based reordering. Again, no weighted prediction is used for these simulations.
 
The required bit rates are met within the defined ±3% rate interval, except 4 bitstreams, which are again below the target rate and are not updated given timing limitations. As before, if a QP change is required to meet the target rate, the quantization parameter is increased by 1 for all slice types. The switching point between the QPs is shown in Table 8.

Table 8 – Sequences and QPs of CS2 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)



[bookmark: _Toc316595552]Expert viewing procedure
On the morning of 25 June 2015, the test chair of MPEG organized the expert viewing evaluation session for IVC. Nine experts not directly involved in the IVC activity volunteered in participating to the evaluation session. A full HDTV resolution 55” TV set (Samsung) was used for the expert viewing session. The TV set was configured, disabling all the local enhancement features, and the color temperature was set as close as possible to what is defined by ITU-R Recommendation BT 709.
The experts were seated in two rows at 1.5 and 2.5 times the screen height, trying to get an overall evaluation equivalent to 2 times the screen height. Illumination of the viewing room was turned off; a 25 candela light source was placed behind the screen in a way no direct light was visible by the viewing subjects. The room had no windows and was protected from external audible pollution.
Assessment protocol 
The Expert Viewing protocol was designed to compare reference unimpaired video clips (SRC – SouRCe video sequences) with a set of images coded using different encoders and at different bit rates (PVS – Processed Video Sequences).
Basic Test Cell
To allow a quick execution of the viewing sessions the Basic Test Cell (BTC) was made of a presentation of the SRCs video every two PVSs.
Figure 1 below shows the sequence of presentation of SRC and PVS in a BTC and the relevant timing.
[image: ]
Figure 1 – Presentation order and timings in an Expert Viewing Basic Test Cell
More in details the Expert Viewing BTC should is as follows:
· 2 seconds with the screen set to a mid grey (mean value in the luma scale);
· 10 seconds presentation of the reference uncompressed video clip;
· 2 seconds showing the message “A” (first video to assess) on a mid grey background;
· 10 seconds presentation of a degraded version of the video clip (anchor or new);
· 2 seconds showing the message “B” (second video to assess) on a mid grey background;
· 10 seconds presentation of a degraded version of the video clip (new or anchor);
· 4 seconds showing a message that asks the viewers to express their opinion.
The message “Vote” should be followed by a number that helps to get synchronised on the scoring sheet.
Rating scale and scoring sheet
As shown in Figure 1, the presentation of the video clips was arranged in such a way that the uncompressed reference is shown as first, followed by two PVSs. The order of presentation of the PVSs was selected in a full random way for each BTC and the experts did not now the order of presentation.
[image: Macintosh HD:Users:vittoriobaroncini:Desktop:Schermata 2015-08-06 alle 17.07.36.png.pdf]
Figure 2 – Example of Expert Viewing scoring sheet
The experts were asked to each fill out a questionnaire (see figure above) made of two boxes for each BTC, in which they had to write a number from 0 to 10, identifying quality of the PVSs, ranging from worst (0) to best quality (10). The box labeled with the letter “A” was used to score the first PVS, the box labeled with the letter “B” to score the second PVS. Each pair of boxes was labeled with the “Vote n”, where “n” was the sequence of BTC presented of the screen.
For each BTC the experts should fill both the column identified by the letter A (to rate the video clip shown as first) and the column identified by the letter B (to rate the video clip shown as second). 
The presentation of the original uncompressed video clip allows the experts to evaluate any impairment, also those most that are difficult to see.
Test design and session creation
The viewing session was designed to begin with a “stabilization phase” including the “best”, the “worst” and one “mid quality” BTC among those under evaluation. 
This allowed the experts to have an immediate impression of the quality range under evaluation, already at the beginning the test session. 
Training
Even if this procedure is foreseen for use with the participation of experts, a short (5–6 BTC) training viewing session was run before the actual viewing session. 
Data collection and processing
The scores written on the scoring sheets were logged on an electronic spreadsheet to compute the MEAN values. A rough indication of SD (Standard Deviation) and CI (Confidence Interval) setting the excel formulas to nine samples.
Results tables
This chapter provides, in Tables 9–12, the numerical results (MOS and CI) of the HD and WVGA Expert Viewing sessions for the CS1 (Random Access) and CS2 (Low Delay).

Table 9 – WVGA MOS and CI values for CS1
	
	
	Random Access

	
	
	Basket
	BQMall
	PartyScene
	RaceHorses

	
	
	MOS
	CI
	MOS
	CI
	MOS
	CI
	MOS
	CI

	AVC
	R1
	3.40
	0.34
	3.60
	0.42
	3.20
	0.28
	3.60
	0.29

	
	R2
	4.80
	0.28
	5.40
	0.38
	5.00
	0.31
	5.00
	0.25

	
	R3
	5.20
	0.38
	6.60
	0.29
	6.60
	0.29
	6.80
	0.52

	
	R4
	7.00
	0.47
	7.80
	0.21
	7.20
	0.49
	7.80
	0.33

	IVC
	R1
	3.40
	0.34
	5.00
	0.51
	3.20
	0.11
	3.80
	0.21

	
	R2
	6.00
	0.31
	5.80
	0.45
	4.40
	0.23
	4.80
	0.55

	
	R3
	6.40
	0.29
	7.20
	0.45
	6.20
	0.28
	6.40
	0.29

	
	R4
	7.00
	0.31
	7.20
	0.60
	7.00
	0.40
	7.80
	0.49




Table 10 – WVGA MOS and CI values for CS2
	
	
	Low Delay

	
	
	Basket
	BQMall
	PartyScene
	RaceHorses

	
	
	MOS
	CI
	MOS
	CI
	MOS
	CI
	MOS
	CI

	AVC
	R1
	2.60
	0.23
	2.40
	0.29
	1.80
	0.21
	2.20
	0.33

	
	R2
	3.40
	0.42
	4.40
	0.55
	4.40
	0.42
	4.40
	0.29

	
	R3
	4.40
	0.49
	6.80
	0.33
	5.60
	0.42
	6.20
	0.28

	
	R4
	6.20
	0.21
	7.20
	0.38
	6.40
	0.64
	7.00
	0.36

	IVC
	R1
	2.80
	0.28
	2.80
	0.21
	2.80
	0.21
	3.40
	0.29

	
	R2
	5.40
	0.23
	4.60
	0.29
	4.40
	0.38
	5.00
	0.36

	
	R3
	5.80
	0.21
	6.40
	0.29
	6.20
	0.33
	5.80
	0.33

	
	R4
	7.80
	0.21
	7.20
	0.38
	6.80
	0.49
	8.20
	0.33




Table 11 – HD MOS and CI values for CS1
	
	
	Random Access

	
	
	Kimono
	ParkScene
	Cactus
	Basket

	
	
	MOS
	CI
	MOS
	CI
	MOS
	CI
	MOS
	CI

	AVC
	R1
	6.11
	0.23
	5.33
	0.31
	7.56
	0.22
	5.44
	0.34

	
	R2
	7.89
	0.32
	6.11
	0.27
	7.44
	0.29
	7.66
	0.18

	
	R3
	9.00
	0.22
	7.22
	0.33
	8.22
	0.30
	8.22
	0.21

	
	R4
	9.11
	0.20
	7.89
	0.20
	9.44
	0.22
	8.89
	0.15

	IVC
	R1
	6.33
	0.18
	4.67
	0.28
	7.11
	0.27
	7.11
	0.15

	
	R2
	7.44
	0.18
	7.44
	0.22
	7.33
	0.25
	7.22
	0.17

	
	R3
	8.44
	0.29
	7.89
	0.35
	8.02
	0.20
	7.78
	0.17

	
	R4
	8.56
	0.26
	8.44
	0.18
	9.00
	0.31
	8.56
	0.22



Table 12 – HD MOS and CI values for CS2
	
	
	Low Delay

	
	
	Kimono
	ParkScene
	Cactus
	Basket

	
	
	MOS
	CI
	MOS
	CI
	MOS
	CI
	MOS
	CI

	AVC
	R1
	5.22
	0.21
	5.33
	0.40
	6.00
	0.31
	4.56
	0.31

	
	R2
	6.78
	0.30
	5.89
	0.35
	7.78
	0.21
	6.56
	0.29

	
	R3
	7.22
	0.35
	6.78
	0.30
	8.56
	0.29
	7.67
	0.42

	
	R4
	8.33
	0.31
	6.89
	0.37
	9.00
	0.18
	8.22
	0.28

	IVC
	R1
	5.11
	0.27
	4.89
	0.41
	7.22
	0.40
	5.89
	0.35

	
	R2
	6.44
	0.38
	5.33
	0.36
	8.00
	0.13
	6.56
	0.44

	
	R3
	7.33
	0.25
	7.00
	0.22
	8.44
	0.22
	7.03
	0.13

	
	R4
	9.22
	0.25
	7.44
	0.18
	8.89
	0.15
	8.01
	0.21



Graphs
This section provides figures illustrating the results (MOS and CI) of the WVGA and HD Expert Viewing sessions for the CS1 (Random Access) and CS2 (Low Delay) cases.
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Figure 3 – Graphs at WVGA resolution for CS1
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Figure 4 – Graphs at WVGA resolution for CS2
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Figure 5 – Graphs at HD resolution for CS1
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Figure 6 – Graphs at HD resolution for CS2

Conclusions
[bookmark: _GoBack]From the results, it is concluded that the two codecs under test provide very similar results for the tested cases (in most cases with confidence intervals that are overlapping, in some cases IVC is visually better than AVC High Profile, in some cases AVC HP is better than IVC). In general, IVC seems to have slightly better performance than the AVC HP anchors used in the LD cases.
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