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1.  Introduction

This document examines Intra prediction modes when using ABT block sizes of 8x4, 4x8 and 8x8.  This document proposed new intra prediction modes for all ABT block sizes that use less surrounding pixels for prediction, and thus, present fewer memory access problems.  In addition, these new modes reduce the worse-case computational complexity by 50%, while leaving the compression performance unharmed.

2.  Intra Prediction Modes

Figures 1, 2 and 3 show 8x8, 8x4 and 4x8 blocks, respectively, and the surrounding pixels used for prediction.  The proposal uses fewer surrounding pixels, particularly along the left side of the block. In only 2 of the 9 modes are pixels t8 - t15 (in the 8x8 and 8x4 case) and t4 - t7 (in the 4x8 case) used.

[image: image1]
Figure 1:  8x8 prediction block, pij, and the surround predictor pixels (shaded)
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Figure 2:  8x4 prediction block, pij, and the surround predictor pixels (shaded)


[image: image3]
Figure 3:  4x8 prediction block, pij, and the surround predictor pixels (shaded)

3.  Compression Results

Tables 1 and 2 show the resulting PSNR and bitrate changes with the proposed mode changes.  For high QPs (28-40), other than the 1.7% loss given by Tempete, favorable compression performance is achieved.  While some sequences provide little difference in compression performance, some sequences show a gain of up to 3%.  For low QPs (12-24), the difference in compression performance is small.
TABLE 1: Bitrate and PSNR improvement using new diagonal modes

	Sequence
	Image Size
	High QPs (28-40)

	
	
	BD-PSNR
	BD-Bits

	Akiyo
	QCIF
	-0.01 dB
	0.13%

	Container*
	QCIF
	0.09 dB
	-1.28%

	Foreman*
	QCIF
	-0.04 dB
	0.61%

	Mother
	QCIF
	0.18 dB
	-3.09%

	News*
	QCIF
	0.04 dB
	-0.55%

	Silent*
	QCIF
	0.01 dB
	-0.23%

	Akiyo
	CIF
	-0.02 dB
	0.26%

	Container
	CIF
	0.03 dB
	-0.51%

	Foreman
	CIF
	-0.03 dB
	0.56%

	Hall
	CIF
	0.21 dB
	-2.85%

	Mother
	CIF
	0.11 dB
	-1.82%

	Mobile*
	CIF
	-0.05 dB
	0.57%

	News
	CIF
	0.01 dB
	-0.17%

	Paris*
	CIF
	0.08 dB
	-1.08%

	Silent
	CIF
	0.01 dB
	-0.24%

	Table
	CIF
	-0.03 dB
	0.56%

	Tempete*
	CIF
	-0.12 dB
	1.70%

	Canoa
	CCIR
	0.03 dB
	-0.45%



*common conditions

TABLE 2: Bitrate and PSNR improvement using new diagonal modes

	Sequence
	Image Size
	Low QPs (12-24)

	
	
	BD-PSNR
	BD-Bits

	Container*
	QCIF
	0.04 dB
	-0.41%

	Foreman*
	QCIF
	-0.06 dB
	0.66%

	News*
	QCIF
	0.03 dB
	-0.35%

	Silent*
	QCIF
	-0.03 dB
	0.29%

	Canoa
	CCIR
	0.05 dB
	-0.70%



*common conditions

4.  Complexity Analysis

Tables 3, 4 and 5 provide the number of operations needed to form each of the prediction modes for each of the three ABT block sizes.  In some cases the number of operations for the proposed modes drops to zero adds and shifts.  The reduction in the worst case number of operations is about 50% for each of the block sizes, as shown in Table 6.
TABLE 3: Number of operations for JM4.0 and Proposed modes for 8x8 blocks
	Mode
	JM4.0c
	Proposed
	Percent Reduction

	
	Adds
	Shifts
	Total
	Adds
	Shifts
	Total
	

	0
	25
	8
	33
	0
	0
	0
	100%

	1
	25
	8
	33
	0
	0
	0
	100%

	2
	16
	1
	17
	16
	1
	17
	0%

	3
	92
	45
	137
	46
	15
	61
	55%

	4
	46
	15
	61
	46
	15
	61
	0%

	5
	54
	23
	77
	44
	22
	66
	14%

	6
	54
	23
	77
	44
	22
	66
	14%

	7
	48
	23
	71
	35
	22
	57
	20%

	8
	48
	23
	71
	23
	14
	37
	48%


TABLE 4: Number of operations for JM4.0 and Proposed modes for 8x4 blocks
	Mode
	JM4.0c
	Proposed
	Percent Reduction

	
	Adds
	Shifts
	Total
	Adds
	Shifts
	Total
	

	0
	25
	8
	33
	0
	0
	0
	100%

	1
	13
	4
	17
	0
	0
	0
	100%

	2
	13
	3
	16
	12
	1
	13
	19%

	3
	68
	33
	101
	34
	11
	45
	55%

	4
	34
	11
	45
	34
	11
	45
	0%

	5
	42
	19
	61
	32
	18
	50
	18%

	6
	41
	14
	55
	31
	14
	45
	18%

	7
	32
	15
	47
	29
	18
	47
	0%

	8
	32
	15
	47
	23
	14
	37
	21%


TABLE 5: Number of operations for JM4.0 and Proposed modes for 4x8 blocks
	Mode
	JM4.0c
	Proposed
	Percent Reduction

	
	Adds
	Shifts
	Total
	Adds
	Shifts
	Total
	

	0
	13
	4
	17
	0
	0
	0
	100%

	1
	25
	8
	33
	0
	0
	0
	100%

	2
	13
	3
	16
	12
	1
	13
	19%

	3
	68
	33
	101
	34
	11
	45
	55%

	4
	34
	11
	45
	34
	11
	45
	0%

	5
	38
	15
	53
	32
	14
	46
	13%

	6
	45
	20
	65
	32
	18
	50
	23%

	7
	40
	19
	59
	23
	14
	37
	37%

	8
	40
	19
	59
	23
	14
	37
	37%


TABLE 6: Worst-case reduction is operations
	Block Size
	Worst-Case Reduction

	8x8
	52%

	8x4
	50%

	4x8
	50%


4.  Intra Prediction Mode Definitions

The following tables describe the proposed prediction modes using the notation shown in figures 1, 2, and 3.  Note from figures 1, 2 and 3 that the pixels used for prediction for a MxN block do not extend beyond 2xM horizontally above and N vertically down from the block being predicted.  Therefore, in the 8x4 block case, and when reference to l4-l7 is given, the implementation shall replace these values with l3.  Likewise, in the 4x8 block case, and when reference to t8-t15 is given, the implementation shall replace these values with t7.

Note that unlike the current Intra Prediction method for these block sizes, no predictor pixel filtering is done prior to forming each of the prediction modes.  This itself reduces the required computational complexity significantly.
Mode 0 – Vertical Prediction
For a prediction block size of MxN, where all t0 – tN are available for prediction, then


Pij = tj;

Where i = 0 - (N-1), j = 0 – (M-1).
Mode 2 – Horizontal Prediction
For a prediction block size of MxN, where all l0 – lM are available for prediction, then


Pij = li;
Where i = 0 - (N-1), j = 0 – (M-1).
Mode 2 – DC Prediction
For a prediction block size of MxN,

If t0 – tN and l0 – lM are available for prediction, then


pij = (t0 + … + tN + l0 + … + lM + N/2 + M/2) / (M + N);

Else if only t0 – tN are available, then


pij = (t0 + … + tN + N/2) / N;

Else if only l0 – lM are available, then


pij = (l0 + … + lM + M/2) / M;

Else


pij = 128;

Where i = 0 - (N-1), j = 0 – (M-1).
Mode 3 – Diagonal Left/Down

For a prediction block size of MxN, where all t0 – tN and l0 – lM are available for prediction, then

	4x8 block samples
	8x4 block samples
	8x8 block samples
	predicted by

	p00
	p00
	p00
	( t2 + t1<<1 + t0 + 2 ) >> 2

	p01, p10
	p01, p10
	p01, p10
	( t3 + t2<<1 + t1 + 2 ) >> 2

	p02, p11, p20
	p02, p11, p20
	p02, p11, p20
	( t4 + t3<<1 + t2 + 2 ) >> 2

	p03, p12, p21, p30
	p03, p12, p21, p30
	p03, p12, p21, p30
	( t5 + t4<<1 + t3 + 2 ) >> 2

	p13, p22, p31, p40
	p04, p13, p22, p31
	p04, p13, p22, p31, p40
	( t6 + t5<<1 + t4 + 2 ) >> 2

	p23, p32, p41, p50
	p05, p14, p23, p32
	p05, p14, p23, p32, p41, p50
	( t7 + t6<<1 + t5 + 2 ) >> 2

	p33, p42, p51, p60
	p06, p15, p24, p33
	p06, p15, p24, p33, p42, p51, p60
	( t8 + t7<<1 + t6 + 2 ) >> 2

	p43, p52, p61, p70
	p07, p16, p25, p34
	p07, p16, p25, p34, p43, p52, p61, p70
	( t9 + t8<<1 + t7 + 2 ) >> 2

	p53, p62, p71
	p17, p26, p35
	p17, p26, p35, , p44, p53, p62, p71
	( t10 + t9<<1 + t8 + 2 ) >> 2

	p63, p72
	p27, p36
	p27, p36, p45, p54, p63, p72
	( t11 + t10<<1 + t9 + 2 ) >> 2

	p73
	p37
	p37, p46, p55, p64, p73
	( t12 + t11<<1 + t10 + 2 ) >> 2

	-
	-
	p47, p56, p65, p74
	( t13 + t12<<1 + t11 + 2 ) >> 2

	-
	-
	p57, p66, p75
	( t14 + t13<<1 + t12 + 2 ) >> 2

	-
	-
	p67, p76
	( t15 + t14<<1 + t13 + 2 ) >> 2

	-
	-
	p77
	( t15 + t15<<1 + t14 + 2 ) >> 2


Mode 4 – Diagonal Right/Down

For a prediction block size of MxN, where all t0 – tN and l0 – lM are available for prediction, then

	4x8 block samples
	8x4 block samples
	8x8 block samples
	predicted by

	-
	p07
	p07
	( t5 + t6<<1 + t7 + 2 ) >> 2

	-
	p06, p17
	p06, p17
	( t4 + t5<<1 + t6 + 2 ) >> 2

	-
	p05, p16, p27
	p05, p16, p27
	( t3 + t4<<1 + t5 + 2 ) >> 2

	-
	p04, p15, p26, p37
	p04, p15, p26, p37
	( t2 + t3<<1 + t4 + 2 ) >> 2

	p03
	p03, p14, p25, p36
	p03, p14, p25, p36, p47
	( t1 + t2<<1 + t3 + 2 ) >> 2

	p02, p13
	p02, p13, p24, p35
	p02, p13, p24, p35, p46, p57
	( t0 + t1<<1 + t2 + 2 ) >> 2

	p01, p12, p23
	p01, p12, p23, p34
	p01, p12, p23, p34, , p45, p56, p67
	( q + t0<<1 + t1 + 2 ) >> 2

	p00, p11, p22, p33
	p00, p11, p22, p33
	p00, p11, p22, p33, p44, p55, p66, p77
	( l0 + q<<1 + t0 + 2 ) >> 2

	p10, p21, p32, p43
	p10, p21, p32
	p10, p21, p32, , p43, p54, p65, p76
	( l1 + l0<<1 + q + 2 ) >> 2

	p20, p31, p42, p53
	p20, p31
	p20, p31, p42, p53, p64, p75
	( l2 + l1<<1 + l0 + 2 ) >> 2

	p30, p41, p52, p63
	p30
	p30, p41, p52, p63, p74
	( l3 + l2<<1 + l1 + 2 ) >> 2

	p40, p51, p62, p73
	-
	p40, p51, p62, p73
	( l4 + l3<<1 + l2 + 2 ) >> 2

	p50, p61, p72
	-
	p50, p61, p72
	( l5 + l4<<1 + l3 + 2 ) >> 2

	p60, p71
	-
	p60, p71
	( l6 + l5<<1 + l4 + 2 ) >> 2

	p70
	-
	p70
	( l7 + l6<<1 + l5 + 2 ) >> 2


Mode 5 – Vertical-Right

For a prediction block size of MxN, where all t0 – tN and l0 – lM are available for prediction, then

	4x8 block samples
	8x4 block samples
	8x8 block samples
	predicted by

	-
	p07
	p07
	( t6 + t7 + 1 ) >> 1

	-
	p17
	p17
	( t5 + t6<<1 + t7 + 2 ) >> 2

	-
	p06, p27
	p06, p27
	( t5 + t6 + 1 ) >> 1

	-
	p16, p37
	p16, p37
	( t4 + t5<<1 + t6 + 2 ) >> 2

	-
	p05, p26
	p05, p26, p47
	( t4 + t5 + 1 ) >> 1

	-
	p15, p36
	p15, p36, p57
	( t3 + t4<<1 + t5 + 2 ) >> 2

	-
	p04, p25
	p04, p25, p46, p67
	( t3 + t4 + 1 ) >> 1

	-
	p14, p35
	p14, p35, p56, p77
	( t2 + t3<<1 + t4 + 2 ) >> 2

	p03
	p03, p24
	p03, p24, p45, p66
	( t2 + t3 + 1 ) >> 1

	p13
	p13, p34
	p13, p34, p55, p76
	( t1 + t2<<1 + t3 + 2 ) >> 2

	p02, p23
	p02, p23
	p02, p23, p44, p65
	( t1 + t2 + 1 ) >> 1

	p12, p33
	p12, p33
	p12, p33, p54, p75
	( t0 + t1<<1 + t2 + 2 ) >> 2

	p01, p22, p43
	p01, p22
	p01, p22, p43, p64
	( t0 + t1 + 1 ) >> 1

	p11, p32, p53
	p11, p32
	p11, p32, p53, p74
	( q + t0<<1 + t1 + 2 ) >> 2

	p00, p21, p42, p63
	p00, p21
	p00, p21, p42, p63
	( q + t0 + 1 ) >> 1

	p10, p31, p52, p73
	p10, p31
	p10, p31, p52, p73
	( l0 + q<<1 + t0 + 2 ) >> 2

	p20, p41, p62
	p20
	p20, p41, p62
	( l1 + l0<<1 + q + 2 ) >> 2

	p30, p51, p72
	p30
	p30, p51, p72
	( l2 + l1<<1 + l0 + 2 ) >> 2

	p40, p61
	-
	p40, p61
	( l3 + l2<<1 + l1 + 2 ) >> 2

	p50, p71
	-
	p50, p71
	( l4 + l3<<1 + l2 + 2 ) >> 2

	p60
	-
	p60
	( l5 + l4<<1 + l3 + 2 ) >> 2

	p70
	-
	p70
	( l6 + l5<<1 + l4 + 2 ) >> 2


Mode 6 – Horizontal-Down

For a prediction block size of MxN, where all t0 – tN and l0 – lM are available for prediction, then

	4x8 block samples
	8x4 block samples
	8x8 block samples
	predicted by

	-
	p07
	p07
	( t4 + t5<<1 + t6 + 2 ) >> 2

	-
	p06
	p06
	( t3 + t4<<1 + t5 + 2 ) >> 2

	-
	p05, p17
	p05, p17
	( t2 + t3<<1 + t4 + 2 ) >> 2

	-
	p04, p16
	p04, p16
	( t1 + t2<<1 + t3 + 2 ) >> 2

	p03
	p03, p15, p27
	p03, p15, p27
	( t0 + t1<<1 + t2 + 2 ) >> 2

	p02
	p02, p14, p26
	p02, p14, p26
	( q + t0<<1 + t1 + 2 ) >> 2

	p01, p13
	p01, p13, p25, p37
	p01, p13, p25, p37
	( l0 + q<<1 + t0 + 2 ) >> 2

	p00, p12
	p00, p12, p24, p36
	p00, p12, p24, p36
	( q + l0 + 1 ) >> 1

	p10, p22
	p10, p22, p34
	p10, p22, p34, p46
	( l0 + l1 + 1) >> 1

	p11, p23
	p11, p23, p35
	p11, p23, p35, p47
	( q + l0<<1 + l1 + 2 ) >> 2

	p20, p32
	p20, p32
	p20, p32, p44, p56
	( l1 + l2 + 1) >> 1

	p21, p33
	p21, p33
	p21, p33, p45, p57
	( l0 + l1<<1 + l2 + 2 ) >> 2

	p30, p42
	p30
	p30, p42, p54, p66
	( l2 + l3 + 1) >> 1

	p31, p43
	p31
	p31, p43, p55, p67
	( l1 + l2<<1 + l3 + 2 ) >> 2

	p40, p52
	-
	p40, p52, p64, p76
	( l3 + l4 + 1) >> 1

	p41, p53
	-
	p41, p53, p65, p77
	( l2 + l3<<1 + l4 + 2 ) >> 2

	p50, p62
	-
	p50, p62, p74
	( l4 + l5 + 1) >> 1

	p51, p63
	-
	p51, p63, p75
	( l3 + l4<<1 + l5 + 2 ) >> 2

	p60, p72
	-
	p60, p72
	( l5 + l6 + 1) >> 1

	p61, p73
	-
	p61, p73
	( l4 + l5<<1 + l6 + 2 ) >> 2

	p70
	-
	p70
	( l6 + l7 + 1) >> 1

	p71
	-
	p71
	( l5 + l6<<1 + l7 + 2 ) >> 2


Mode 7 – Vertical-Left

For a prediction block size of MxN, where all t0 – tN and l0 – lM are available for prediction, then

	4x8 block samples
	8x4 block samples
	8x8 block samples
	predicted by

	p00
	p00
	p00
	( t0 + t1 + 1) >> 1

	p10
	p10
	p10
	( t0 + t1<<1 + t2 + 2 ) >> 2

	p01, p20
	p01, p20
	p01, p20
	( t1 + t2 + 1) >> 1

	p11, p30
	p11, p30
	p11, p30
	( t1 + t2<<1 + t3 + 2 ) >> 2

	p02, p21, p40
	p02, p21
	p02, p21, p40
	( t2 + t3 + 1) >> 1

	p12, p31, p50
	p12, p31
	p12, p31, p50
	( t2 + t3<<1 + t4 + 2 ) >> 2

	p03, p22, p41, p60
	p03, p22
	p03, p22, p41, p60
	( t3 + t4 + 1) >> 1

	p13, p32, p51, p70
	p13, p32
	p13, p32, p51, p70
	( t3 + t4<<1 + t5 + 2 ) >> 2

	p23, p42, p61
	p04, p23
	p04, p23, p42, p61
	( t4 + t5 + 1) >> 1

	p33, p52, p71
	p14, p33
	p14, p33, p52, p71
	( t4 + t5<<1 + t6 + 2 ) >> 2

	p43, p62
	p05, p24
	p05, p24, p43, p62
	( t5 + t6 + 1) >> 1

	p53, p72
	p15, p34
	p15, p34, p53, p72
	( t5 + t6<<1 + t7 + 2 ) >> 2

	p63
	p06, p25
	p06, p25, p44, p63
	( t6 + t7 + 1) >> 1

	p73
	p16, p35
	p16, p35, p54, p73
	( t6 + t7<<1 + t8 + 2 ) >> 2

	-
	p07, p26
	p07, p26, p45, p64
	( t7 + t8 + 1) >> 1

	-
	p17, p36
	p17, p36, p55, p74
	( t7 + t8<<1 + t9 + 2 ) >> 2

	-
	p27
	p27, p46, p65
	( t8 + t9 + 1) >> 1

	-
	p37
	p37, p56, p75
	( t8 + t9<<1 + t10 + 2 ) >> 2

	-
	-
	p47, p66
	( t9 + t10 + 1) >> 1

	-
	-
	p57, p76
	( t9 + t10<<1 + t11 + 2 ) >> 2

	-
	-
	p67
	( t10 + t11 + 1) >> 1

	-
	-
	p77
	( t10 + t11<<1 + t12 + 2 ) >> 2


Mode 8 – Horizontal-Up

For a prediction block size of MxN, where all t0 – tN and l0 – lM are available for prediction, then

	4x8 block samples
	8x4 block samples
	8x8 block samples
	predicted by

	p00
	p00
	p00
	( l0 + l1 + 1 ) >> 1

	p01
	p01
	p01
	( l0 + l1<<1 + l2 + 2 ) >> 2

	p10, p02
	p10, p02
	p10, p02
	( l1 + l2 + 1 ) >> 1

	p11, p03
	p11, p03
	p11, p03
	( l1 + l2<<1 + l3 + 2 ) >> 2

	p20, p12
	p20, p12, p04
	p20, p12, p04
	( l2 + l3 + 1 ) >> 1

	p21, p13
	p21, p13, p05
	p21, p13, p05
	( l2 + l3<<1 + l4 + 2 ) >> 2

	p30, p22
	p30, p22, p14, p06
	p30, p22, p14, p06
	( l3 + l4 + 1 ) >> 1

	p31, p23
	p31, p23, p15, p07
	p31, p23, p15, p07
	( l3 + l4<<1 + l5 + 2 ) >> 2

	p40, p32
	p32, p24, p16
	p40, p32, p24, p16
	( l4 + l5 + 1 ) >> 1

	p41, p33
	p33, p25, p17
	p41, p33, p25, p17
	( l4 + l5<<1 + l6 + 2 ) >> 2

	p50, p42
	p34, p26
	p50, p42, p34, p26
	( l5 + l6 + 1 ) >> 1

	p51, p43
	p35, p27
	p51, p43, p35, p27
	( l5 + l6<<1 + l7 + 2 ) >> 2

	p60, p52
	p36
	p60, p52, p44, p36
	( l6 + l7 + 1 ) >> 1

	p61, p53
	p37
	p61, p53, p45, p37
	( l6 + l7<<1 + l7 + 2 ) >> 2

	p70, p62, p71, 

p63, p72, p73
	-
	p70, p71, p72, p73,

P74, p75, p76, p77,

P62, p63, p64, p65, 

p66, p67, p54, p55,

P56, p57, p46, p47
	l7


5.  Conclusion

This document proposes nine new intra prediction modes for the 8x8, 8x4 and 4x8 block sizes used in ABT.  These modes use less surrounding pixels for prediction, and thus, present fewer memory access problems.  In addition, these new modes reduce the worse-case computational complexity by 50%, while leaving the compression performance unharmed.
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This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

	Submitting Organization or Person:

	Organization name
	RealNetworks, Inc.
	

	Mailing address
	P.O. Box 91123

Seattle, WA 98111-9223
	

	Country
	USA
	

	Contact person
	Greg Conklin
	

	Telephone
	+1 206 674 2337
	

	Fax
	+1 206 674 3580
	

	Email
	gregc@real.com
	

	Place and date of submission
	Geneva, Switzerland, October 2002

	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Reducing Pixel Dependencies for Intra-Prediction with ABT
	

	Contribution number
	JVT-E112
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)

	
	

	[image: image7.wmf]
	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,



	[image: image8.wmf]
	2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.

	
	

	[image: image9.wmf]
	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.

	
	

	X
	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.

	
	

	[image: image10.wmf]
	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	Gregory Conklin
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)




(form continues on next page)

Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)

	
	

	X
	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.



	[image: image11.wmf]
	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:

For purposes of this contribution, the terms of 2.2.1 above [and as detailed in document VCEG-O54 submitted by Gary Sullivan] are agreed to only as necessary to comply with the required portions of a “baseline” JVT video profile.
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