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1. Introduction

This contribution reports the results of ABT for HDTV coding. In Klagenfurt, three profiles, baseline, main, and profile X, were defined, and ABT is supported by main. It is only supported by the level higher than 3 (SDTV), however, most of the study of ABT were done using less than SDTV. Therefore, the performance of ABT for HDTV must be verified. 

In this contribution, we first identified the problem of the current ABT in JM. We propose several methods to fix the problem. Then we conclude and propose the improved method for JVT final standard.

2. ABT for SDTV

In this section, the performance of ABT is evaluated using SDTV materials. In Klagenfurt, JVT-D047 reported the performance of ABT. We followed the same test conditions using later version of JM software. 

2.1 Test Conditions

The following encoder options are used.

Software: JM39a

Entropy coding: CABAC

Fi/Fr: Frame fixed

Search Range +-16

RDOpt: On

2.2 Results

The results are as follows.

	
	ABT
	QP
	SNRY (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	Canoa
	2
	28
	35.79
	40.46
	41.01
	6315.27

	
	0
	28
	34.96
	40.43
	40.98
	6328.18

	Mobile
	2
	28
	33.70
	36.10
	36.95
	5229.85

	
	0
	28
	33.71
	36.19
	37.02
	5151.59

	Circuit
	2
	28
	36.26
	39.24
	40.32
	3212.16

	
	0
	28
	36.24
	39.24
	40.33
	3188.89

	Rugby
	2
	28
	34.51
	38.56
	39.62
	6929.31

	
	0
	28
	34.17
	38.59
	39.60
	6965.77


Table 1: Comparison of ABT (SD)

The subjective quality was also evaluated. It will be demonstrated in Geneva meeting.

3. ABT for HDTV

In this section, the performance of ABT is evaluated using HDTV materials. Some HDTV materials were distributed for the AHG on Level Constraints. The same materials are used to evaluate the performance of ABT. 

3.1 Test Conditions

The following encoder options are used. 

Software: JM39a

Entropy coding: CABAC

Fi/Fr: Frame fixed

Search Range +-32

RDOpt: On

3.2 Results

The results are as follows.

	
	ABT
	QP
	SNRY (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	Fireworks
	2
	28
	32.96
	34.21
	34.03
	83155.58

	
	0
	28
	32.76
	34.30
	34.12
	80754.53

	Kayak
	2
	28
	35.18
	41.37
	41.64
	39526.45

	
	0
	28
	34.46
	41.32
	41.60
	37744.47

	Flamingo
	2
	28
	35.32
	39.58
	39.75
	25528.67

	
	0
	28
	35.14
	39.60
	39.76
	26067.96

	Mountain
	2
	28
	35.67
	40.48
	43.54
	9880.13

	
	0
	28
	35.77
	40.50
	43.56
	10404.05

	Train
	2
	28
	39.85
	41.86
	45.50
	2930.60

	
	0
	28
	39.86
	41.84
	45.51
	2919.66

	School
	2
	28
	39.32
	44.91
	46.86
	2209.56

	
	0
	28
	39.25
	44.90
	46.84
	2109.51

	Asakusa Shop
	2
	28
	32.30
	37.13
	36.70
	25832.09

	
	0
	28
	32.19
	37.24
	36.86
	24435.15

	Running
	2
	28
	36.65
	41.75
	42.61
	20157.96

	
	0
	28
	36.25
	41.74
	42.58
	20417.18


The subjective quality was also evaluated. It will be demonstrated in Geneva meeting.

4. Further Study of ABT for HDTV

4.1 Test Materials

In order to study the performance of JVT, Sony provided some HDTV (1080@30i) materials to JVT group. MPEG Gp also provided some 720p materials. We tested both 1080i and 720p materials for this experiments. The following is the list of test sequences.

1080i: Fireworks, Kayak, Mountain, Flamingo, School, and Train  (60 frames)

720p: BigShips, Crew, Jets, and Shuttle Start  (90 frames)

4.2 Encoder Options

JM42 is used for the evaluation and the following options were used. 

GOP Structure: IBBP (N15M3)

SR: +-39 (Max value supported by official software)

CABAC, RD Opt

3 reference frames

60 frames for 1080i sequences

90 frames for 720p sequences

Fixed field structure

QP=(20, 24, 28, 32)

QPI = QPP, QPB = QPP + 2

ABT ON/OFF
BipredictiveWeighting=0

DirectModeType=0

4.3 Problems

In some HDTV sequences, strange blocking artifacts were observed. when ABT is turned on. The following images are the part of decoded pictures. (Those images are enhanced to visualize the artifacts on PC monitor.) Figure 1 is the part of decoded image of I frame with ABT=2. Figure 2 shows the same part of decoded image of I picture with ABT=0. When ABT is turned on, strange blocking artifacts are appeared at flat region. The difference of pixel values at the block boundary is 1, therefore, it is not possible to remove such a blocking artifacts by loop filter. 


[image: image1.png]



Figure 1: Results of JM42 (ABT=2, QP=28)
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Figure 2: Results of JM42 (ABT=0, QP=28)

When we observe those sequences by professional HDTV monitor, these artifacts are very visible. Due to this artifacts, overall subjective quality is much lower than the case of ABT off. Since the cost of ABT is quite high, the picture quality must be superior to the case without ABT. 

4.4 Possible Solutions

The above results are more carefully studied to identify the problem, and it is identified that the artifacts occurred at every Intra picture and are spread by MC. Therefore ABT Intra coding should be improved at flat region. There could be two possibilities. 

1) Pre filtering before Intra prediction

2) Use of baseline Intra 16x16 mode

In ABT Intra, pre-filtering is applied before the prediction. It might be smoothed out the texture at flat region, and cause the blocking artifacts at flat region. Therefore, we turned off the pre filtering in ABT Intra and compared with the current JM.

When ABT is turned on, Intra 16x16 mode is not allowed. However the module is implemented in compliant decoder, and there is not clear reason to disable Intra 16x16 mode. Intra 16x16 mode is effective at flat region, and it could be improve the quality at flat region.

4.5 Results of Pre filtering of ABT Intra

The results are as follows.

1080i materials:

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM42 No Prefilter
	32
	30.83
	32.53
	32.11
	55838.21

	
	28
	33.88
	34.55
	34.34
	87410.13

	
	24
	36.93
	37.54
	37.37
	134056.01

	
	20
	41.02
	40.45
	40.31
	198453.03

	JM42 ABT=2
	32
	30.84
	32.54
	32.12
	55773.47

	
	28
	33.89
	34.55
	34.34
	87335.16

	
	24
	36.94
	37.54
	37.37
	133980.31

	
	20
	41.03
	40.45
	40.30
	198369.12

	JM42 ABT=0
	32
	30.63
	32.59
	32.18
	53561.91

	
	28
	33.66
	34.64
	34.43
	84032.60

	
	24
	36.60
	37.62
	37.45
	128257.42

	
	20
	40.40
	40.50
	40.35
	189937.76


Table 2: Comparison of ABT (Fireworks)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM42 No Prefilter ABT=2
	32
	33.63
	38.01
	37.97
	14514.57

	
	28
	36.64
	38.94
	39.11
	25209.17

	
	24
	39.58
	40.51
	40.93
	41798.21

	
	20
	42.42
	42.80
	43.34
	66233.66

	JM42 ABT=2
	32
	33.64
	38.00
	37.96
	14472.06

	
	28
	36.65
	38.93
	39.11
	25165.90

	
	24
	39.59
	40.50
	40.92
	41788.09

	
	20
	42.42
	42.80
	43.34
	66284.24

	JM42 ABT=0
	32
	33.49
	38.05
	38.03
	15026.16

	
	28
	36.40
	39.00
	39.20
	25823.30

	
	24
	39.13
	40.68
	41.12
	41748.40

	
	20
	41.97
	42.91
	43.41
	66171.22


Table 3: Comparison of ABT (Flamingo)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM42 No Prefilter
	32
	33.39
	39.80
	39.98
	24907.17

	
	28
	36.54
	40.91
	41.36
	40610.60

	
	24
	39.60
	42.32
	42.98
	62020.96

	
	20
	42.75
	44.19
	44.80
	91168.79

	JM42 ABT=2
	32
	33.44
	39.80
	39.96
	24751.69

	
	28
	36.58
	40.89
	41.35
	40387.90

	
	24
	39.63
	42.32
	42.97
	61616.17

	
	20
	42.78
	44.19
	44.80
	90745.14

	JM42 ABT=0
	32
	32.70
	39.85
	40.05
	24173.71

	
	28
	35.63
	40.96
	41.43
	39860.78

	
	24
	38.53
	42.46
	43.08
	60524.53

	
	20
	41.60
	44.26
	44.83
	89834.18


Table 4: Comparison of ABT (Kayak)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM42 No Prefilter
	32
	32.83
	38.70
	42.20
	5786.50

	
	28
	35.25
	39.50
	42.94
	13838.27

	
	24
	37.64
	40.68
	43.82
	27803.64

	
	20
	41.39
	42.26
	44.88
	49933.39

	JM42 ABT=2
	32
	33.07
	38.71
	42.19
	5739.94

	
	28
	35.43
	39.49
	42.94
	13792.96

	
	24
	38.10
	40.66
	43.81
	27766.25

	
	20
	41.57
	42.26
	44.88
	49934.32

	JM42 ABT=0
	32
	32.74
	38.74
	42.22
	5280.86

	
	28
	35.37
	39.58
	43.01
	13428.67

	
	24
	38.39
	40.80
	43.88
	26606.64

	
	20
	41.45
	42.32
	44.96
	48784.24


Table 5: Comparison of ABT (Mountain)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM42 No Prefilter
	32
	37.71
	43.41
	45.17
	1493.03

	
	28
	39.40
	44.40
	46.83
	2737.68

	
	24
	41.16
	45.24
	48.26
	5835.48

	
	20
	43.00
	45.91
	49.05
	13910.57

	JM42 ABT=2
	32
	37.62
	43.44
	45.18
	1520.64

	
	28
	39.36
	44.42
	46.85
	2758.20

	
	24
	41.13
	45.25
	48.28
	5852.04

	
	20
	42.99
	45.92
	49.06
	13926.89

	JM42 ABT=0
	32
	37.42
	43.39
	45.16
	1439.22

	
	28
	39.15
	44.40
	46.97
	2682.22

	
	24
	40.96
	45.26
	48.32
	5659.06

	
	20
	42.98
	45.95
	49.10
	13320.47


Table 6: Comparison of ABT (School)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM42 No Prefilter
	32
	38.61
	40.08
	43.88
	1283.73

	
	28
	40.47
	41.06
	44.88
	2279.97

	
	24
	42.11
	42.13
	46.07
	4821.02

	
	20
	43.53
	43.56
	46.86
	12068.87

	JM42 ABT=2
	32
	38.58
	40.29
	44.16
	1483.87

	
	28
	40.46
	41.17
	45.12
	2583.87

	
	24
	42.11
	42.23
	46.12
	5232.25

	
	20
	43.53
	43.62
	46.88
	12672.53

	JM42 ABT=0
	32
	38.25
	40.13
	43.83
	1257.91

	
	28
	40.21
	41.08
	44.97
	2298.31

	
	24
	41.98
	42.20
	46.11
	4735.83

	
	20
	43.53
	43.63
	46.89
	11548.47


Table 7: Comparison of ABT (Train)

	Sequence
	BDSNR (db)
	BDBitrate (%)

	Fireworks
	-0.014
	0.29

	Flamingo
	0.41
	-7.0

	Kayak
	0.89
	-11.9

	Mountain
	-0.12
	4.5

	School
	0.075
	-3.01

	Train
	-0.10
	4.5


Table 8: BD SNR and BD Bitrate (JM42 ABT=2/0)

	Sequence
	BDSNR (db)
	BDBitrate (%)

	Fireworks
	-0.023
	0.39

	Flamingo
	0.40
	-6.7

	Kayak
	0.81
	-10.9

	Mountain
	-0.39
	13.4

	School
	0.18
	-5.1

	Train
	0.14
	-6.3


Table 9: BD SNR and BD Bitrate (JM42 ABT=No Pre ABT/0)

720p materials:

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM42 No Prefilter ABT=2
	32
	34.70
	39.41
	41.07
	1183.39

	
	28
	36.88
	40.58
	42.13
	2437.15

	
	24
	39.13
	42.26
	43.65
	5315.36

	
	20
	41.74
	44.31
	45.43
	12920.85

	JM42 ABT=2
	32
	34.67
	39.41
	41.07
	1173.88

	
	28
	36.87
	40.57
	42.13
	2420.34

	
	24
	39.12
	42.25
	43.63
	5305.95

	
	20
	41.75
	44.31
	45.43
	12900.61

	JM42 ABT=0
	32
	34.37
	39.44
	41.08
	1071.51

	
	28
	36.56
	40.65
	42.17
	2244.81

	
	24
	38.92
	42.40
	43.77
	5064.36

	
	20
	41.60
	44.39
	45.51
	12476.96


Table 10: Comparison of ABT (BigShip)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM42 No Prefilter ABT=2
	32
	37.34
	42.84
	42.50
	1059.91

	
	28
	39.00
	44.24
	43.96
	2061.90

	
	24
	40.78
	45.47
	45.81
	4830.36

	
	20
	43.10
	46.65
	47.63
	11882.93

	JM42 ABT=2
	32
	37.30
	42.86
	42.52
	1064.03

	
	28
	38.98
	44.24
	44.00
	2061.30

	
	24
	40.77
	45.46
	45.82
	4827.40

	
	20
	43.11
	46.65
	47.64
	11883.48

	JM42 ABT=0
	32
	37.08
	42.80
	42.50
	1009.31

	
	28
	38.81
	44.23
	43.96
	2044.93

	
	24
	40.63
	45.45
	45.86
	4711.56

	
	20
	42.90
	46.64
	47.64
	11564.57


Table 11: Comparison of ABT (Crew)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM42 No Prefilter ABT=2
	32
	38.51
	43.28
	44.66
	412.84

	
	28
	40.09
	45.04
	46.61
	694.60

	
	24
	41.30
	47.06
	48.42
	1531.81

	
	20
	42.68
	49.02
	50.39
	5461.57

	JM42 ABT=2
	32
	38.44
	43.28
	44.67
	411.39

	
	28
	40.04
	45.02
	46.61
	691.35

	
	24
	41.28
	47.06
	48.43
	1530.27

	
	20
	42.67
	49.02
	50.39
	5460.51

	JM42 ABT=0
	32
	38.39
	43.33
	44.68
	383.94

	
	28
	39.90
	45.07
	46.65
	647.10

	
	24
	41.16
	47.06
	48.51
	1443.09

	
	20
	42.60
	49.05
	50.43
	5140.06


Table 12: Comparison of ABT (Jets)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM42 No Prefilter ABT=2
	32
	39.86
	45.48
	45.70
	299.08

	
	28
	41.61
	46.97
	48.33
	557.85

	
	24
	43.28
	48.61
	49.40
	1209.50

	
	20
	44.91
	50.08
	50.61
	3120.26

	JM42 ABT=2
	32
	39.82
	45.48
	45.70
	294.02

	
	28
	41.60
	46.96
	48.33
	552.11

	
	24
	43.27
	48.61
	49.40
	1202.68

	
	20
	44.92
	50.08
	50.61
	3111.85

	JM42 ABT=0
	32
	39.77
	45.47
	45.70
	276.87

	
	28
	41.45
	46.96
	48.33
	529.67

	
	24
	43.15
	48.61
	49.42
	1146.39

	
	20
	44.88
	50.10
	50.63
	3087.91


Table 13: Comparison of ABT (Shuttle Start)

	Sequence
	BDSNR (db)
	BDBitrate (%)

	Big Ships
	0.066
	-2.22

	Crew
	0.11
	-4.39

	Jets
	0.002
	-0.64

	Shuttle Start
	0.015
	-0.96


Table 14: BD SNR and BD Bitrate (JM42 ABT=2/0)

	Sequence
	BDSNR (db)
	BDBitrate (%)

	Big Ships
	0.064
	-2.15

	Crew
	0.125
	-5.00

	Jets
	0.026
	-2.29

	Shuttle Start
	0.08
	-0.57


Table 15: BD SNR and BD Bitrate (JM42 ABT=No Pre ABT/0)

4.6 Results of Intra 16x16 mode

JM40d is used for this experiment. Other options are the same as the previous experiments.

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM40 ABT=2 + Intra 16x16
	32
	33.38
	38.00
	37.96
	13908.67

	
	28
	36.34
	38.93
	39.11
	24201.68

	
	24
	39.22
	40.49
	40.91
	39963.64

	
	20
	42.13
	42.75
	43.30
	64037.44

	JM40 ABT=2
	32
	33.38
	38.00
	37.96
	13917.69

	
	28
	36.34
	38.93
	39.11
	24201.72

	
	24
	39.23
	40.49
	40.91
	39959.13

	
	20
	42.13
	42.75
	43.30
	64010.12


Table 16: Comparison of ABT (Flamingo)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM40 ABT=2 + Intra 16x16
	32
	33.15
	39.78
	39.95
	23977.37

	
	28
	36.26
	40.90
	41.34
	39224.42

	
	24
	39.25
	42.31
	42.94
	59818.73

	
	20
	42.41
	44.15
	44.75
	88626.92

	JM40 ABT=2
	32
	33.16
	39.78
	39.95
	23965.46

	
	28
	36.26
	40.90
	41.33
	39195.32

	
	24
	39.25
	42.30
	42.94
	59775.05

	
	20
	42.41
	44.16
	44.76
	88552.04


Table 17: Comparison of ABT (Kayak)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM40 ABT=2 + Intra 16x16
	32
	32.73
	38.72
	42.20
	5351.31

	
	28
	35.28
	39.51
	42.96
	13052.04

	
	24
	37.98
	40.66
	43.81
	26377.25

	
	20
	41.25
	42.22
	44.88
	48045.39

	JM40 ABT=2
	32
	32.73
	38.72
	42.20
	5351.98

	
	28
	35.27
	39.52
	42.96
	13057.61

	
	24
	38.26
	40.66
	43.82
	26369.55

	
	20
	41.31
	42.22
	44.88
	48039.90


Table 18: Comparison of ABT (Mountain)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM40 ABT=2 + Intra 16x16
	32
	38.39
	40.27
	44.14
	1362.49

	
	28
	40.24
	41.15
	45.08
	2343.04

	
	24
	41.85
	42.21
	46.10
	4688.64

	
	20
	43.29
	43.57
	46.85
	11385.82

	JM40 ABT=2
	32
	38.26
	40.30
	44.19
	1374.33

	
	28
	40.21
	41.16
	45.09
	2353.78

	
	24
	41.83
	42.22
	46.10
	4690.56

	
	20
	43.29
	43.56
	46.85
	11397.42


Table 19: Comparison of ABT (Train)

Results of INTRA frame: 

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM40 ABT=2 + Intra 16x16
	32
	34.71
	38.19
	38.01
	64232.46

	
	28
	37.40
	39.33
	39.45
	97256.25

	
	24
	40.01
	41.12
	41.57
	145234.89

	
	20
	42.91
	43.59
	44.10
	215691.81

	JM40 ABT=2
	32
	34.70
	38.19
	38.01
	64200.39

	
	28
	37.38
	39.33
	39.45
	97164.36

	
	24
	40.02
	41.11
	41.57
	145186.05

	
	20
	42.90
	43.59
	44.10
	215654.97


Table 20: Comparison INTRA frame of ABT (Flamingo)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM40 ABT=2 + Intra 16x16
	32
	32.94
	40.50
	40.86
	71827.47

	
	28
	35.97
	41.38
	42.10
	108314.22

	
	24
	39.15
	42.56
	43.49
	156189.3

	
	20
	42.62
	44.31
	44.99
	223266.18

	JM40 ABT=2
	32
	32.94
	40.51
	40.86
	71708.79

	
	28
	35.97
	41.39
	42.09
	108256.41

	
	24
	39.16
	42.55
	43.48
	156083.73

	
	20
	42.62
	44.31
	45.00
	223203.57


Table 21: Comparison INTRA frame of ABT (Kayak)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM40 ABT=2 + Intra 16x16
	32
	33.37
	38.82
	42.27
	51129.72

	
	28
	35.55
	39.68
	43.15
	87162.26

	
	24
	38.46
	41.03
	44.08
	138379.53

	
	20
	41.54
	42.83
	45.30
	214437.27

	JM40 ABT=2
	32
	33.34
	38.82
	42.27
	51502.02

	
	28
	35.51
	39.68
	43.15
	87251.91

	
	24
	37.81
	41.03
	44.08
	138349.44

	
	20
	41.43
	42.84
	45.30
	214394.28


Table 22: Comparison INTRA frame of ABT (Mountain)

	
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	JM40 ABT=2 + Intra 16x16
	32
	38.33
	40.04
	44.13
	15606.87

	
	28
	40.35
	40.88
	45.04
	24770.61

	
	24
	42.12
	42.10
	45.96
	40358.25

	
	20
	43.94
	43.81
	46.75
	73996.5

	JM40 ABT=2
	32
	38.14
	40.03
	44.14
	16052.19

	
	28
	40.25
	40.89
	45.03
	24959.94

	
	24
	42.09
	42.10
	45.95
	40557.18

	
	20
	43.95
	43.81
	46.75
	74479.95


Table 23: Comparison INTRA frame of ABT (Train)

	Sequence
	BDSNR (db)
	BDBitrate (%)

	Flamingo
	-0.0034
	+0.096

	Kayak
	-0.0067
	+0.096

	Mountain
	-0.071
	2.65

	Train
	0.040
	-1.49


Table 24: BD SNR and BD Bitrate

5. Discussions

The subjective quality is also evaluated. If pre filter in ABT Intra is turned off, the subjective quality ar flat region is improved significantly. However it is found that it reduces coding efficiency for some sequences that contain very detail texture. 

If we introduce Intra 16x16 mode, it also improve the subjective quality at flat region, and it doesn’t reduce the coding efficiency. Since there seems not to be a clear reason to disable Intra 16x16 mode for ABT, we propose to enable Intra 16x16 for ABT case. However, different kind of artifacts appeared even if we introduce Intra 16x16 mode.

6. Conclusions

In this contribution, the performance of ABT for HDTV was evaluated. ABT improve the RD performance, however, it is found that the subjective quality is rather worse especially at flat region. 

Investigated the problem, it is identified that the artifacts appeared in Intra picture. We tested 

1) ABT Intra without pre filter

2) Intra 16x16

Both two approaches can improve the subjective quality at flat region. However, coding efficiency was reduced for some sequences if pre filter is turned off. Therefore there should be an option to turn on/off. Regarding Intra 16x16, it improves the subjective quality as well. Since there seems not to be a clear reason to disable Intra 16x16 for ABT, it should be enable for ABT case as well.

The subjective quality will be demonstrated in Geneva, and the decision should be made based on both subjective quality and objective measurement.

Appendix

The line plot of the results are shown in this appendix.
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