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1. Introduction

In the last meeting, the results on the extension of intra coding to support 4:2:2 were reported. However, the results of inter frame coding was not reported yet. This contribution describes the extension for inter coding to support 4:2:2 and reports the simulation results.

2. Proposal

2.1 Modes and reference frame

In the case of 4:2:0 video, mode and reference frame of each 4x4 luma sub-block are associated with that of the corresponding 2x2 chroma sub-block as shown in Figure 1. 
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Figure 1: Association of mode and reference frame for chroma sub-block (4:2:0)

In the case of 4:2:2 video, this association rule should be changed since the vertical resolution of chroma is doubled. The mode and reference frame of 4x4 luma block are associated with that of the corresponding 2x4 chroma block as shown in Figure 2.  
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Figure 2: Association of mode and reference frame for chroma sub-block (4:2:2)

2.2 Chroma inter prediction

The same approach of chroma inter prediction defined in JVT-H037 is used in our experiments. In the document, the chroma inter prediction is defined as follows.
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Figure 3: Chroma inter prediction

The prediction value v is derived as follows.
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3. Simulation

In order to verify the proposal, the results for inter coding are reported in this section.

3.1 Test Conditions

The following test conditions are used for our experiments. The software to support 4:2:2 is implemented based on JM61e. 

Software: JM61e + 4:2:2 extensions

GOP: n 15 m 3

Entropy coding: CABAC

RD optimization: On

Picture structure: Field structure is used for interlaced materials and frame structure is used for progressive materials

Bitdepth: 8 bit

Chroma format: 4:2:2

Color space: YUV

Sequence: src2, src5(canoa), src6(F1), src9(rugby), src13, src15(mobile), src19(football), src22(tempete)

Number of frames: 58 frames
3.2 Results

The result that encode by field coding, and the result that encode by macroblock adaptive frame/field coding are put on below.
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	12
	46.41
	46.43
	46.41
	51402

	16
	42.7
	42.85
	42.79
	35844

	20
	39.2
	39.54
	39.42
	22569

	24
	35.73
	36.11
	35.81
	11765

	28
	32.6
	33.23
	32.76
	5549

	32
	29.92
	31.38
	30.84
	2817

	36
	27.36
	29.45
	28.66
	1303

	40
	24.88
	27.94
	26.92
	637


Table 1: field coding (Src2)
	QP
	SNR Y (db)
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	12
	46.56
	46.61
	46.58
	47378

	16
	42.76
	43.07
	42.99
	31672

	20
	39.34
	39.95
	39.8
	19127

	24
	36.08
	36.83
	36.52
	9938

	28
	33.16
	34.15
	33.64
	4874

	32
	30.61
	32.34
	31.77
	2623

	36
	28.15
	30.49
	29.79
	1390

	40
	25.3
	28.47
	27.5
	709


Table 2: macroblock adaptive frame/field coding (Src2)

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

	12
	47.31
	48.18
	48.25
	27696

	16
	44.1
	45.73
	45.96
	17761

	20
	41.2
	43.72
	44.14
	11289

	24
	38.24
	42.02
	42.64
	7058

	28
	35.36
	40.61
	41.35
	4407

	32
	32.42
	39.41
	40.1
	2655

	36
	29.39
	38.25
	38.7
	1479

	40
	26.59
	37.13
	37.23
	762


Table 3: field coding (Src5)

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

	12
	47.34
	48.19
	48.26
	27090

	16
	44.11
	45.72
	45.92
	16951

	20
	41.21
	43.73
	44.14
	10662

	24
	38.26
	42.03
	42.65
	6616

	28
	35.37
	40.65
	41.39
	4102

	32
	32.42
	39.46
	40.15
	2460

	36
	29.44
	38.31
	38.76
	1344

	40
	26.81
	37.24
	37.37
	706


Table 4: macroblock adaptive frame/field coding (Src5)

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

	12
	47.48
	48.52
	48.83
	21966

	16
	44.4
	46.48
	47.06
	13506

	20
	41.66
	44.55
	45.33
	8177

	24
	38.98
	42.67
	43.59
	4750

	28
	36.27
	40.9
	41.8
	2702

	32
	33.57
	39.35
	40.23
	1488

	36
	30.96
	37.83
	38.61
	772

	40
	28.57
	36.66
	37.2
	442


Table 5: field coding (Src6)

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

	12
	47.5
	48.57
	48.88
	21639

	16
	44.38
	46.48
	47.04
	13250

	20
	41.65
	44.53
	45.32
	7997

	24
	38.95
	42.64
	43.58
	4642

	28
	36.26
	40.9
	41.82
	2625

	32
	33.56
	39.37
	40.25
	1440

	36
	30.97
	37.85
	38.63
	738

	40
	28.6
	36.66
	37.2
	419


Table 6: macroblock adaptive frame/field coding (Src6)

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

	12
	47.07
	47.41
	47.68
	34450

	16
	43.66
	44.57
	45.21
	22662

	20
	40.51
	42.25
	43.42
	14515

	24
	37.35
	40.28
	41.81
	8906

	28
	34.36
	38.77
	40.43
	5426

	32
	31.41
	37.58
	39.16
	3210

	36
	28.63
	36.45
	37.86
	1762

	40
	26.15
	35.57
	36.68
	961


Table 7: field coding (Src9)

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

	12
	47.12
	47.46
	47.72
	34248

	16
	43.66
	44.58
	45.21
	22331

	20
	40.51
	42.27
	43.43
	14218

	24
	37.36
	40.28
	41.8
	8699

	28
	34.36
	38.78
	40.41
	5280

	32
	31.41
	37.59
	39.14
	3096

	36
	28.6
	36.47
	37.83
	1671

	40
	26.15
	35.6
	36.68
	894


Table 8: macroblock adaptive frame/field coding (Src9)

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

	12
	47
	46.75
	47.14
	33604

	16
	43.52
	43.15
	44.33
	20872

	20
	40.6
	40.21
	42.11
	12066

	24
	37.86
	37.84
	39.98
	6749

	28
	35.11
	35.94
	38
	3827

	32
	32.24
	34.42
	36.3
	2111

	36
	29.52
	32.89
	34.56
	1097

	40
	27.01
	31.81
	33.24
	603


Table 9: field coding (Src13)

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

	12
	47.21
	46.86
	47.32
	32378

	16
	43.7
	43.29
	44.63
	19714

	20
	40.88
	40.49
	42.54
	11393

	24
	38.27
	38.28
	40.54
	6540

	28
	35.56
	36.37
	38.51
	3794

	32
	32.58
	34.71
	36.65
	2100

	36
	29.87
	33.15
	34.89
	1127

	40
	27.12
	31.86
	33.31
	596


Table 10: macroblock adaptive frame/field coding (Src13)

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

	12
	46.36
	47.07
	47.35
	45237

	16
	42.67
	43.86
	44.22
	31524

	20
	39.25
	40.8
	41.21
	20522

	24
	35.86
	37.85
	38.37
	12046

	28
	32.56
	35.51
	36.06
	6618

	32
	29.36
	33.93
	34.39
	3393

	36
	26.52
	32.52
	32.86
	1684

	40
	23.89
	31.54
	31.73
	891


Table 11: field coding (Src15)

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

	12
	46.42
	47.28
	47.6
	41944

	16
	42.72
	44.18
	44.59
	28660

	20
	39.36
	41.22
	41.69
	18370

	24
	36.03
	38.34
	38.94
	10638

	28
	32.86
	36.08
	36.7
	5845

	32
	29.77
	34.46
	35.03
	3039

	36
	27
	33.04
	33.5
	1549

	40
	24.4
	32.06
	32.39
	860


Table 12: macroblock adaptive frame/field coding (Src15)

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

	12
	46.99
	46.94
	47.74
	31456

	16
	43.44
	44.1
	45.55
	18304

	20
	40.75
	42.31
	43.76
	10266

	24
	38.4
	40.82
	42.19
	5970

	28
	35.94
	39.51
	40.85
	3605

	32
	33.41
	38.14
	39.65
	2125

	36
	31.05
	36.66
	38.43
	1204

	40
	28.9
	34.99
	37.33
	698


Table 13: field coding (Src19)

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

	12
	47.04
	47
	47.79
	31377

	16
	43.46
	44.1
	45.55
	18048

	20
	40.76
	42.29
	43.74
	10039

	24
	38.35
	40.77
	42.14
	5793

	28
	35.9
	39.46
	40.82
	3471

	32
	33.37
	38.08
	39.62
	2030

	36
	30.98
	36.58
	38.4
	1130

	40
	28.85
	34.98
	37.33
	647


Table 14: macroblock adaptive frame/field coding (Src19)

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

	12
	46.52
	46.8
	46.71
	41667

	16
	42.78
	43.53
	43.41
	26630

	20
	39.51
	40.72
	40.76
	15129

	24
	36.57
	38.08
	38.47
	7877

	28
	33.67
	35.92
	36.74
	4019

	32
	30.77
	34.41
	35.66
	1994

	36
	28.13
	33.13
	34.77
	976

	40
	25.66
	32.22
	34.18
	506


Table 15: field coding (Src22)

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

	12
	46.68
	46.98
	46.87
	38971

	16
	42.82
	43.75
	43.59
	23756

	20
	39.6
	41.1
	41.14
	12910

	24
	36.79
	38.63
	39.01
	6580

	28
	34.03
	36.61
	37.33
	3313

	32
	31.37
	35.16
	36.24
	1685

	36
	28.85
	33.82
	35.27
	870

	40
	26.42
	32.88
	34.63
	487


Table 16: macroblock adaptive frame/field coding (Src22)
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