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1. Introduction

In Trondheim, the first results on Intra coding of 4:2:2 were reported. The document is submitted to this meeting as JVT-I016. In the meeting, other two method of DC prediction were suggested. In this contribution, suggested two methods are compared with our proposal in JVT-I016. 

2. Proposal

2.1 Chroma Intra Prediction

2.1.1 DC prediction

In addition to the method in I016, two methods are suggested in Trondheim. One method calculates DC value based on 8x16 block and the other calculates DC based on 4x8. The sum of the upper pixels is multiplied by two to avoid division operation. Those two methods are compared with 8x8 based DC calculation, which was the best method reported in I016.

3. Simulation

In order to verify the proposal, the results for intra coding are reported.

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: All intra

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: src5(canoa), src9(rugby), src15(mobile), src22(tempete)

Number of frames: 60 frames

The following Chroma DC predictions are compared.

· 8x8 DC prediction

· 8x16 DC prediction

· 4x8 DC prediction

3.2 Results

3.2.1 Comparison of DC prediction

Three different DC prediction for 4:2:2 chroma is compared first. 

The results are as follows. 
	DC prediction
	QP
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	8x16 DC pred with division by 24
	40
	38.12
	39.09
	2836

	
	36
	38.95
	39.93
	4271

	
	32
	40.15
	41.04
	6486

	
	28
	41.38
	42.17
	9554

	
	24
	43,13
	43.66
	13866

	
	20
	45.21
	45.51
	20117

	
	16
	47.68
	47.77
	29243

	
	12
	50.40
	50.38
	40912

	8x8 DC pred
	40
	38.06
	39.02
	2835

	
	36
	38.92
	39.90
	4271

	
	32
	40.14
	41.04
	6476

	
	28
	41.38
	42.17
	9540

	
	24
	43.13
	43.66
	13838

	
	20
	45.21
	45.51
	20083

	
	16
	47.68
	47.77
	29196

	
	12
	50.40
	50.38
	40858

	8x16 DC pred with division by 32
	40
	38.1
	39.08
	2856

	
	36
	38.94
	39.93
	4292

	
	32
	40.13
	41.03
	6505

	
	28
	41.37
	42.17
	9580

	
	24
	43.13
	43.66
	13892

	
	20
	45.21
	45.51
	20146

	
	16
	47.68
	47.77
	29272

	
	12
	50.4
	50.38
	40943

	4x8 DC pred. with

division 16
	40
	38
	38.96
	2865

	
	36
	38.85
	39.81
	4307

	
	32
	40.1
	40.98
	6532

	
	28
	41.34
	42.13
	9622

	
	24
	43.11
	43.64
	13958

	
	20
	45.21
	45.52
	20232

	
	16
	47.68
	47.77
	29372

	
	12
	50.4
	50.38
	40943


Table 1: Comparison of intra chroma coding (Src5)

	DC prediction
	QP
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	8x16 DC pred with division by 24
	40
	36.07
	37.68
	3382

	
	36
	36.94
	38.59
	5354

	
	32
	38.28
	39.85
	8532

	
	28
	39.63
	41.15
	12932

	
	24
	41.58
	42.81
	18917

	
	20
	43.95
	44.71
	27195

	
	16
	46.83
	47.12
	38503

	
	12
	49.89
	50.06
	51598

	8x8 DC pred
	40
	36.05
	37.63
	3394

	
	36
	36.94
	38.57
	5361

	
	32
	38.29
	39.86
	8533

	
	28
	39.63
	41.15
	12934

	
	24
	41.58
	42.81
	18912

	
	20
	43.95
	44.72
	27184

	
	16
	46.82
	47.12
	38489

	
	12
	49.89
	50.06
	51575

	8x16 DC pred with division by 32
	40
	36.07
	37.67
	3392

	
	36
	36.95
	38.59
	5364

	
	32
	38.29
	39.85
	8541

	
	28
	39.63
	41.14
	12946

	
	24
	41.58
	42.81
	18930

	
	20
	43.95
	44.71
	27209

	
	16
	46.83
	47.12
	38525

	
	12
	49.89
	50.06
	51621

	4x8 DC pred. with

division 16
	40
	36.01
	37.58
	3410

	
	36
	36.91
	38.51
	5391

	
	32
	38.26
	39.81
	8584

	
	28
	39.62
	41.12
	13007

	
	24
	41.58
	42.8
	19014

	
	20
	43.95
	44.72
	27306

	
	16
	46.82
	47.12
	38627

	
	12
	49.89
	50.06
	51728


Table 2: Comparison of intra chroma coding (Src9)

	DC prediction
	QP
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	8x16 DC pred with division by 24
	40
	32.05
	32.20
	9864

	
	36
	33.15
	33.38
	14300

	
	32
	34.93
	35.22
	20597

	
	28
	36.86
	37.16
	28186

	
	24
	39.75
	39.99
	37937

	
	20
	43.06
	43.26
	50292

	
	16
	46.51
	46.72
	64556

	
	12
	49.73
	49.89
	79525

	8x8 DC pred
	40
	32.05
	32.20
	9838

	
	36
	33.15
	33.37
	14274

	
	32
	34.93
	35.22
	20567

	
	28
	36.86
	37.16
	28154

	
	24
	39.75
	39.99
	37894

	
	20
	43.06
	43.26
	50240

	
	16
	46.51
	46.72
	64500

	
	12
	49.73
	49.89
	79464

	8x16 DC pred with division by 32
	40
	32.06
	32.2
	9880

	
	36
	33.15
	33.38
	14314

	
	32
	34.93
	35.22
	20615

	
	28
	36.86
	37.16
	28210

	
	24
	39.75
	39.99
	37958

	
	20
	43.06
	43.26
	50319

	
	16
	46.51
	46.71
	64584

	
	12
	49.73
	49.89
	79554

	4x8 DC pred. with

division 16
	40
	32.05
	32.19
	9932

	
	36
	33.15
	33.37
	14371

	
	32
	34.93
	35.22
	20682

	
	28
	36.86
	37.16
	28283

	
	24
	39.75
	39.99
	38044

	
	20
	43.06
	43.26
	50409

	
	16
	46.51
	46.71
	64689

	
	12
	49.73
	49.89
	79677


Table 3: Comparison of intra chroma coding (Src15)

	DC prediction
	QP
	SNR Cb (db)
	SNR Cr (db)
	Bitrate (kbps)

	8x16 DC pred with division by 24
	40
	32.69
	34.43
	5506

	
	36
	33.61
	35.04
	8424

	
	32
	35.25
	36.15
	13024

	
	28
	37.04
	37.56
	19236

	
	24
	39.66
	39.82
	27984

	
	20
	42.65
	42.58
	40232

	
	16
	46.03
	45.95
	55326

	
	12
	49.49
	49.45
	70401

	8x8 DC pred
	40
	32.69
	34.41
	5489

	
	36
	33.61
	35.03
	8406

	
	32
	35.25
	36.15
	12998

	
	28
	37.04
	37.56
	19204

	
	24
	39.66
	39.82
	27938

	
	20
	42.65
	42.58
	40170

	
	16
	46.03
	45.95
	55254

	
	12
	49.49
	49.45
	70319

	8x16 DC pred with division by 32
	40
	32.69
	34.42
	5520

	
	36
	33.61
	35.04
	8440

	
	32
	35.25
	36.15
	13040

	
	28
	37.04
	37.56
	19256

	
	24
	39.66
	39.82
	28009

	
	20
	42.65
	42.58
	40254

	
	16
	46.03
	45.95
	55353

	
	12
	49.49
	49.45
	70433

	4x8 DC pred. with

division 16
	40
	32.68
	34.38
	5579

	
	36
	33.61
	35.01
	8515

	
	32
	35.24
	36.14
	13130

	
	28
	37.04
	37.56
	19360

	
	24
	39.66
	39.82
	28117

	
	20
	42.65
	42.58
	40364

	
	16
	46.03
	45.95
	55478

	
	12
	49.48
	49.45
	70576


Table 4: Comparison of intra chroma coding (Src22)

BD SNR and BD Bitrate were calculated and were summarized in the following table.

	Sequence
	QP range
	BD SNR (db)
	BD Bitrate (%)

	src5
	12-24
	-0.019
	0.28

	
	28-40
	-0.0051
	0.21

	src9
	12-24
	-0.044
	0.045

	
	28-40
	0.046
	-0.18

	src15
	12-24
	-0.019
	0.14

	
	28-40
	-0.010
	0.218

	src22
	12-24
	-0.021
	0.20

	
	28-40
	-0.012
	0.36


Table 5: BD SNR and BD Bitrate (8x16DCdiv32/8x8 DC)

	Sequence
	QP range
	BD SNR (db)
	BD Bitrate (%)

	src5
	12-24
	-0.044
	0.67

	
	28-40
	-0.078
	2.76

	src9
	12-24
	-0.033
	0.399

	
	28-40
	-0.044
	1.66

	src15
	12-24
	-0.043
	0.32

	
	28-40
	-0.028
	0.62

	src22
	12-24
	-0.050
	0.46

	
	28-40
	-0.043
	1.28


Table 6: BD SNR and BD Bitrate (4x8DCdiv16/8x8 DC)

4. Conclusions

The simulation results show 8x8 based DC calculation performs best in three methods. As reported in I016, the advantage of the proposed extension for chroma intra coding for 4:2:2 is shown. It should be included in the standard. The extension for inter coding is proposed in I030.
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