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1 Summary

The purpose of this proposal is to present a simpler Adaptive Block Intra Prediction for mode 0 and 1.  The current Intra Prediction for ABT mode 0 and 1 requires a 3-tap low-pass filtering to the prediction values.  We feel that this 3-tap low pass filtering is not necessary and it introduces additional complexity.  Therefore we would like to propose to remove the 3-tap low-pass filtering for these modes and use a simple vertical and horizontal intra prediction instead.

2 Problem

The current ABT Intra Prediction for mode 0 and 1 are shown below.   These prediction modes require a low-pass filtering on the prediction values, which introduces additional complexity and does not provide much gain in compression.
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Mode 0: vertical prediction

tk, k = 0 to (N-1) shall be available. Prediction sample q is denoted as t-1. If q is not in the slice, t0 substitutes q.

	block size
	
	samples
	predicted by

	4x8
	k = 0 to 7, i = 0 to 3
	pki
	( ti-1 + ti<<1 + ti+1 + 2) >> 2

	8x4
	k = 0 to 3, i = 0 to 7
	
	

	8x8
	k = 0 to 7, i = 0 to 7
	
	


Mode 1: horizontal prediction

lk, k = 0 to (M-1) shall be available. Prediction sample q is denoted as l-1. If q is not in the slice, l0 substitutes q.

	block size
	
	samples
	predicted by

	4x8
	k = 0 to 7, i = 0 to 3
	pki
	( li-1 + li<<1 + li+1 + 2 ) >> 2

	8x4
	k = 0 to 3, i = 0 to 7
	
	

	8x8
	k = 0 to 7, i = 0 to 7
	
	


3 Simple ABT Intra Prediction Modes 0 and 1.

A simpler ABT Intra Prediction Mode 0 and 1 are presented below.  We remove the 3-tap low-pass filtering and use the direct vertical and horizontal intra prediction.

Mode 0: vertical prediction

tk, k = 0 to (N-1) shall be available. Prediction sample q is denoted as t-1. If q is not in the slice, t0 substitutes q.

	block size
	
	samples
	predicted by

	4x8
	k = 0 to 7, i = 0 to 3
	pki
	ti

	8x4
	k = 0 to 3, i = 0 to 7
	
	

	8x8
	k = 0 to 7, i = 0 to 7
	
	


Mode 1: horizontal prediction

lk, k = 0 to (M-1) shall be available. Prediction sample q is denoted as l-1. If q is not in the slice, l0 substitutes q.

	block size
	
	samples
	predicted by

	4x8
	k = 0 to 7, i = 0 to 3
	pki
	li

	8x4
	k = 0 to 3, i = 0 to 7
	
	

	8x8
	k = 0 to 7, i = 0 to 7
	
	


4 Results

Five SD size interlace sequence were tested using jm40d with and without low-pass filter for ABT Intra Prediction mode 0 and 1.  The results are tabulated as below.  All the sequences are coded using Intra Pictures with field coding.

	Sequence Name
	DPSNR(Y)
	%Bitrate

	Rugby
	0.027 dB
	-0.48%

	Mobile and Calendar
	-0.001 dB 
	0.00%

	Harp_Piano
	-0.006 dB
	0.09%

	F1
	0.129 dB
	-2.01%

	Canoe
	0.013 dB
	-0.20%
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5 Conclusion 

The results do not show a significant gain in introducing a 3-tap low pass filter for the ABT Intra Prediction Modes 0 and 1.  In most cases, there is a gain without the low pass filter.  Therefore we would like the JVT group to consider removing this low-pass filter and use a simpler vertical and horizontal ABT Intra Prediction instead.
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						31.757		34.136		34.864		11293354		0		1792.5958730159

						35.034		35.955		36.642		16516944		0		2621.7371428571

						38.217		38.62		39.163		23408036		0		3715.5612698413

																0

						27.53		33.956		35.089		2969143		0		471.2925396825						harp_piano

						30.327		35.554		35.997		4663067		0		740.1693650794

						33.18		37.365		37.98		7118534		0		1129.926031746

						35.894		38.911		39.523		10380072		0		1647.6304761905

						38.24		41.268		41.647		15446095		0		2451.7611111111

																0

																0

						30.18		34.912		35.675		1634921		0		259.5112698413						f1

						32.826		36.205		36.993		2482701		0		394.0795238095

						35.52		38.366		39.329		3827654		0		607.5641269841

						38.228		40.291		41.222		5760785		0		914.4103174603

						40.836		42.619		43.591		8579163		0		1361.7719047619

						29.267		36.651		37.392		1893720		0		300.5904761905						canoe

						31.985		37.749		38.524		3092589		0		490.8871428571

						34.839		39.367		40.063		4895177		0		777.0122222222

						37.791		40.651		41.344		7373479		0		1170.3934920635

						40.599		42.283		42.876		10858515		0		1723.5738095238

						JM40d (without 3-tap low pass filter)

																0

						28.112		34.942		35.904		2192146		0		347.9596825397						rugby

						30.559		35.698		36.936		3731640		0		592.3238095238

						33.269		37.05		38.424		6199516		0		984.0501587302

						36.216		38.48		39.828		9719712		0		1542.8114285714

						39.243		40.577		41.756		14586710		0		2315.3507936508

																0

						25.822		30.893		31.768		4694606		0		745.1755555556						mobile and calender

						28.663		32.23		33.019		7349894		0		1166.6498412698

						31.768		34.135		34.864		11300746		0		1793.7692063492

						35.04		35.953		36.648		16525347		0		2623.070952381

						38.221		38.624		39.153		23405310		0		3715.1285714286

																0

						27.548		33.963		35.09		2986618		0		474.0663492063						harp_piano

						30.348		35.557		35.998		4686079		0		743.8220634921

						33.199		37.373		37.987		7139387		0		1133.236031746

						35.91		38.908		39.517		10389761		0		1649.1684126984

						38.254		41.281		41.672		15437006		0		2450.3184126984

																0

						30.279		34.875		35.484		1610798		0		255.6822222222						f1

						32.893		36.156		36.73		2454364		0		389.5815873016

						35.578		38.214		39.396		3791911		0		601.8906349206

						38.245		40.292		41.251		5714873		0		907.1226984127

						40.856		42.616		43.587		8539022		0		1355.4003174603

																0

						29.351		36.634		37.363		1931589		0		306.6014285714						canoe

						32.07		37.716		38.523		3131002		0		496.9844444444

						34.897		39.37		40.052		4922507		0		781.3503174603

						37.849		40.632		41.34		7398227		0		1174.3217460318

						40.638		42.275		42.867		10827905		0		1718.7150793651






_1095156687.xls
harp_piano

		471.2925396825		474.0663492063

		740.1693650794		743.8220634921

		1129.926031746		1133.236031746

		1647.6304761905		1649.1684126984

		2451.7611111111		2450.3184126984



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

harp_piano.yuv (IIII, field coding)

27.53

27.548

30.327

30.348

33.18

33.199

35.894

35.91

38.24

38.254



canoe

		300.5904761905		306.6014285714

		490.8871428571		496.9844444444

		777.0122222222		781.3503174603

		1170.3934920635		1174.3217460318

		1723.5738095238		1718.7150793651



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

canoe_720_576.yuv (IIII, field coding)

29.267

29.351

31.985

32.07

34.839

34.897

37.791

37.849

40.599

40.638



f1

		259.5112698413		255.6822222222

		394.0795238095		389.5815873016

		607.5641269841		601.8906349206

		914.4103174603		907.1226984127

		1361.7719047619		1355.4003174603



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

f1_720_576.yuv (IIII, field coding)

30.18

30.279

32.826

32.893

35.52

35.578

38.228

38.245

40.836

40.856



MobileandCalander

		741.7893650794		745.1755555556

		1163.893968254		1166.6498412698

		1792.5958730159		1793.7692063492

		2621.7371428571		2623.070952381

		3715.5612698413		3715.1285714286



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

MobileandCalander.yuv (IIII, field coding)

25.806

25.822

28.65

28.663

31.757

31.768

35.034

35.04

38.217

38.221



Rugby

		346.9458730159		347.9596825397

		590.7684126984		592.3238095238

		982.8266666667		984.0501587302

		1542.3766666667		1542.8114285714

		2315.9798412698		2315.3507936508



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

rugby_720_576.yuv (IIII, field coding)

28.061

28.112

30.513

30.559

33.243

33.269

36.198

36.216

39.229

39.243



data

						Jm40d

						28.061		34.96		35.912		2185759		0		346.9458730159						rugby

						30.513		35.706		36.937		3721841		0		590.7684126984

						33.243		37.041		38.432		6191808		0		982.8266666667

						36.198		38.479		39.839		9716973		0		1542.3766666667

						39.229		40.581		41.749		14590673		0		2315.9798412698

																0

						25.806		30.907		31.762		4673273		0		741.7893650794						mobile and calender

						28.65		32.231		33.017		7332532		0		1163.893968254

						31.757		34.136		34.864		11293354		0		1792.5958730159

						35.034		35.955		36.642		16516944		0		2621.7371428571

						38.217		38.62		39.163		23408036		0		3715.5612698413

																0

						27.53		33.956		35.089		2969143		0		471.2925396825						harp_piano

						30.327		35.554		35.997		4663067		0		740.1693650794

						33.18		37.365		37.98		7118534		0		1129.926031746

						35.894		38.911		39.523		10380072		0		1647.6304761905

						38.24		41.268		41.647		15446095		0		2451.7611111111

																0

																0

						30.18		34.912		35.675		1634921		0		259.5112698413						f1

						32.826		36.205		36.993		2482701		0		394.0795238095

						35.52		38.366		39.329		3827654		0		607.5641269841

						38.228		40.291		41.222		5760785		0		914.4103174603

						40.836		42.619		43.591		8579163		0		1361.7719047619

						29.267		36.651		37.392		1893720		0		300.5904761905						canoe

						31.985		37.749		38.524		3092589		0		490.8871428571

						34.839		39.367		40.063		4895177		0		777.0122222222

						37.791		40.651		41.344		7373479		0		1170.3934920635

						40.599		42.283		42.876		10858515		0		1723.5738095238

						JM40d (without 3-tap low pass filter)

																0

						28.112		34.942		35.904		2192146		0		347.9596825397						rugby

						30.559		35.698		36.936		3731640		0		592.3238095238

						33.269		37.05		38.424		6199516		0		984.0501587302

						36.216		38.48		39.828		9719712		0		1542.8114285714

						39.243		40.577		41.756		14586710		0		2315.3507936508

																0

						25.822		30.893		31.768		4694606		0		745.1755555556						mobile and calender

						28.663		32.23		33.019		7349894		0		1166.6498412698

						31.768		34.135		34.864		11300746		0		1793.7692063492

						35.04		35.953		36.648		16525347		0		2623.070952381

						38.221		38.624		39.153		23405310		0		3715.1285714286

																0

						27.548		33.963		35.09		2986618		0		474.0663492063						harp_piano

						30.348		35.557		35.998		4686079		0		743.8220634921

						33.199		37.373		37.987		7139387		0		1133.236031746

						35.91		38.908		39.517		10389761		0		1649.1684126984

						38.254		41.281		41.672		15437006		0		2450.3184126984

																0

						30.279		34.875		35.484		1610798		0		255.6822222222						f1

						32.893		36.156		36.73		2454364		0		389.5815873016

						35.578		38.214		39.396		3791911		0		601.8906349206

						38.245		40.292		41.251		5714873		0		907.1226984127

						40.856		42.616		43.587		8539022		0		1355.4003174603

																0

						29.351		36.634		37.363		1931589		0		306.6014285714						canoe

						32.07		37.716		38.523		3131002		0		496.9844444444

						34.897		39.37		40.052		4922507		0		781.3503174603

						37.849		40.632		41.34		7398227		0		1174.3217460318

						40.638		42.275		42.867		10827905		0		1718.7150793651






_1095156686.xls
harp_piano

		471.2925396825		474.0663492063

		740.1693650794		743.8220634921

		1129.926031746		1133.236031746

		1647.6304761905		1649.1684126984

		2451.7611111111		2450.3184126984



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

harp_piano.yuv (IIII, field coding)

27.53

27.548

30.327

30.348

33.18

33.199

35.894

35.91

38.24

38.254



canoe

		300.5904761905		306.6014285714

		490.8871428571		496.9844444444

		777.0122222222		781.3503174603

		1170.3934920635		1174.3217460318

		1723.5738095238		1718.7150793651



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

canoe_720_576.yuv (IIII, field coding)

29.267

29.351

31.985

32.07

34.839

34.897

37.791

37.849

40.599

40.638



f1

		259.5112698413		255.6822222222

		394.0795238095		389.5815873016

		607.5641269841		601.8906349206

		914.4103174603		907.1226984127

		1361.7719047619		1355.4003174603



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

f1_720_576.yuv (IIII, field coding)

30.18

30.279

32.826

32.893

35.52

35.578

38.228

38.245

40.836

40.856



MobileandCalander

		741.7893650794		745.1755555556

		1163.893968254		1166.6498412698

		1792.5958730159		1793.7692063492

		2621.7371428571		2623.070952381

		3715.5612698413		3715.1285714286



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

MobileandCalander.yuv (IIII, field coding)

25.806

25.822

28.65

28.663

31.757

31.768

35.034

35.04

38.217

38.221



Rugby

		346.9458730159		347.9596825397

		590.7684126984		592.3238095238

		982.8266666667		984.0501587302

		1542.3766666667		1542.8114285714

		2315.9798412698		2315.3507936508



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

rugby_720_576.yuv (IIII, field coding)

28.061

28.112

30.513

30.559

33.243

33.269

36.198

36.216

39.229

39.243



data

						Jm40d

						28.061		34.96		35.912		2185759		0		346.9458730159						rugby

						30.513		35.706		36.937		3721841		0		590.7684126984

						33.243		37.041		38.432		6191808		0		982.8266666667

						36.198		38.479		39.839		9716973		0		1542.3766666667

						39.229		40.581		41.749		14590673		0		2315.9798412698

																0

						25.806		30.907		31.762		4673273		0		741.7893650794						mobile and calender

						28.65		32.231		33.017		7332532		0		1163.893968254

						31.757		34.136		34.864		11293354		0		1792.5958730159

						35.034		35.955		36.642		16516944		0		2621.7371428571

						38.217		38.62		39.163		23408036		0		3715.5612698413

																0

						27.53		33.956		35.089		2969143		0		471.2925396825						harp_piano

						30.327		35.554		35.997		4663067		0		740.1693650794

						33.18		37.365		37.98		7118534		0		1129.926031746

						35.894		38.911		39.523		10380072		0		1647.6304761905

						38.24		41.268		41.647		15446095		0		2451.7611111111

																0

																0

						30.18		34.912		35.675		1634921		0		259.5112698413						f1

						32.826		36.205		36.993		2482701		0		394.0795238095

						35.52		38.366		39.329		3827654		0		607.5641269841

						38.228		40.291		41.222		5760785		0		914.4103174603

						40.836		42.619		43.591		8579163		0		1361.7719047619

						29.267		36.651		37.392		1893720		0		300.5904761905						canoe

						31.985		37.749		38.524		3092589		0		490.8871428571

						34.839		39.367		40.063		4895177		0		777.0122222222

						37.791		40.651		41.344		7373479		0		1170.3934920635

						40.599		42.283		42.876		10858515		0		1723.5738095238

						JM40d (without 3-tap low pass filter)

																0

						28.112		34.942		35.904		2192146		0		347.9596825397						rugby

						30.559		35.698		36.936		3731640		0		592.3238095238

						33.269		37.05		38.424		6199516		0		984.0501587302

						36.216		38.48		39.828		9719712		0		1542.8114285714

						39.243		40.577		41.756		14586710		0		2315.3507936508

																0

						25.822		30.893		31.768		4694606		0		745.1755555556						mobile and calender

						28.663		32.23		33.019		7349894		0		1166.6498412698

						31.768		34.135		34.864		11300746		0		1793.7692063492

						35.04		35.953		36.648		16525347		0		2623.070952381

						38.221		38.624		39.153		23405310		0		3715.1285714286

																0

						27.548		33.963		35.09		2986618		0		474.0663492063						harp_piano

						30.348		35.557		35.998		4686079		0		743.8220634921

						33.199		37.373		37.987		7139387		0		1133.236031746

						35.91		38.908		39.517		10389761		0		1649.1684126984

						38.254		41.281		41.672		15437006		0		2450.3184126984

																0

						30.279		34.875		35.484		1610798		0		255.6822222222						f1

						32.893		36.156		36.73		2454364		0		389.5815873016

						35.578		38.214		39.396		3791911		0		601.8906349206

						38.245		40.292		41.251		5714873		0		907.1226984127

						40.856		42.616		43.587		8539022		0		1355.4003174603

																0

						29.351		36.634		37.363		1931589		0		306.6014285714						canoe

						32.07		37.716		38.523		3131002		0		496.9844444444

						34.897		39.37		40.052		4922507		0		781.3503174603

						37.849		40.632		41.34		7398227		0		1174.3217460318

						40.638		42.275		42.867		10827905		0		1718.7150793651






_1095156539.xls
harp_piano

		471.2925396825		474.0663492063

		740.1693650794		743.8220634921

		1129.926031746		1133.236031746

		1647.6304761905		1649.1684126984

		2451.7611111111		2450.3184126984



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

harp_piano.yuv (IIII, field coding)

27.53

27.548

30.327

30.348

33.18

33.199

35.894

35.91

38.24

38.254



canoe

		300.5904761905		306.6014285714

		490.8871428571		496.9844444444

		777.0122222222		781.3503174603

		1170.3934920635		1174.3217460318

		1723.5738095238		1718.7150793651



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

canoe_720_576.yuv (IIII, field coding)

29.267

29.351

31.985

32.07

34.839

34.897

37.791

37.849

40.599

40.638



f1

		259.5112698413		255.6822222222

		394.0795238095		389.5815873016

		607.5641269841		601.8906349206

		914.4103174603		907.1226984127

		1361.7719047619		1355.4003174603



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

f1_720_576.yuv (IIII, field coding)

30.18

30.279

32.826

32.893

35.52

35.578

38.228

38.245

40.836

40.856



MobileandCalander

		741.7893650794		745.1755555556

		1163.893968254		1166.6498412698

		1792.5958730159		1793.7692063492

		2621.7371428571		2623.070952381

		3715.5612698413		3715.1285714286



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

MobileandCalander.yuv (IIII, field coding)

25.806

25.822

28.65

28.663

31.757

31.768

35.034

35.04

38.217

38.221



Rugby

		346.9458730159		347.9596825397

		590.7684126984		592.3238095238

		982.8266666667		984.0501587302

		1542.3766666667		1542.8114285714

		2315.9798412698		2315.3507936508



Jm40d

JM40d (without 3-tap low pass filter)

bitrate

PSNR

rugby_720_576.yuv (IIII, field coding)

28.061

28.112

30.513

30.559

33.243

33.269

36.198

36.216

39.229

39.243



data

						Jm40d

						28.061		34.96		35.912		2185759		0		346.9458730159						rugby

						30.513		35.706		36.937		3721841		0		590.7684126984

						33.243		37.041		38.432		6191808		0		982.8266666667

						36.198		38.479		39.839		9716973		0		1542.3766666667

						39.229		40.581		41.749		14590673		0		2315.9798412698

																0

						25.806		30.907		31.762		4673273		0		741.7893650794						mobile and calender

						28.65		32.231		33.017		7332532		0		1163.893968254

						31.757		34.136		34.864		11293354		0		1792.5958730159

						35.034		35.955		36.642		16516944		0		2621.7371428571

						38.217		38.62		39.163		23408036		0		3715.5612698413

																0

						27.53		33.956		35.089		2969143		0		471.2925396825						harp_piano

						30.327		35.554		35.997		4663067		0		740.1693650794

						33.18		37.365		37.98		7118534		0		1129.926031746

						35.894		38.911		39.523		10380072		0		1647.6304761905

						38.24		41.268		41.647		15446095		0		2451.7611111111

																0

																0

						30.18		34.912		35.675		1634921		0		259.5112698413						f1

						32.826		36.205		36.993		2482701		0		394.0795238095

						35.52		38.366		39.329		3827654		0		607.5641269841

						38.228		40.291		41.222		5760785		0		914.4103174603

						40.836		42.619		43.591		8579163		0		1361.7719047619

						29.267		36.651		37.392		1893720		0		300.5904761905						canoe

						31.985		37.749		38.524		3092589		0		490.8871428571

						34.839		39.367		40.063		4895177		0		777.0122222222

						37.791		40.651		41.344		7373479		0		1170.3934920635

						40.599		42.283		42.876		10858515		0		1723.5738095238

						JM40d (without 3-tap low pass filter)

																0

						28.112		34.942		35.904		2192146		0		347.9596825397						rugby

						30.559		35.698		36.936		3731640		0		592.3238095238

						33.269		37.05		38.424		6199516		0		984.0501587302

						36.216		38.48		39.828		9719712		0		1542.8114285714

						39.243		40.577		41.756		14586710		0		2315.3507936508

																0

						25.822		30.893		31.768		4694606		0		745.1755555556						mobile and calender

						28.663		32.23		33.019		7349894		0		1166.6498412698

						31.768		34.135		34.864		11300746		0		1793.7692063492

						35.04		35.953		36.648		16525347		0		2623.070952381

						38.221		38.624		39.153		23405310		0		3715.1285714286

																0

						27.548		33.963		35.09		2986618		0		474.0663492063						harp_piano

						30.348		35.557		35.998		4686079		0		743.8220634921

						33.199		37.373		37.987		7139387		0		1133.236031746

						35.91		38.908		39.517		10389761		0		1649.1684126984

						38.254		41.281		41.672		15437006		0		2450.3184126984

																0

						30.279		34.875		35.484		1610798		0		255.6822222222						f1

						32.893		36.156		36.73		2454364		0		389.5815873016

						35.578		38.214		39.396		3791911		0		601.8906349206

						38.245		40.292		41.251		5714873		0		907.1226984127

						40.856		42.616		43.587		8539022		0		1355.4003174603

																0

						29.351		36.634		37.363		1931589		0		306.6014285714						canoe

						32.07		37.716		38.523		3131002		0		496.9844444444

						34.897		39.37		40.052		4922507		0		781.3503174603

						37.849		40.632		41.34		7398227		0		1174.3217460318

						40.638		42.275		42.867		10827905		0		1718.7150793651
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