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This document provides cross-verification and further results for JVT-E041, “MV Spread in sub-8x8 Partitions”. Source code provided by the proponents was verified and run for the common conditions, as well as the Canoe, Football and Rugby sequences. For these interlaced sequences, frame-level AFF was used. Results were generated for the “Hybrid” motion search case with byte limits of 484 and 676 bytes. Results for the unrestricted software (Ref) and the two bytes limited cases (484B and 676B) are presented below. (Rugby was only coded with the 484-byte limit, due to time constraints, and the initial results showing that even this tighter limit has no negative effect).

The results show an average BD bit-rate increase of 0.059% and 0.054% for the 484 and 676 byte limits, respectively, over the test set. This shows that there is little reason to increase the size of the byte restriction beyond 484 bytes.

Further, the effect of the MV spread restriction is even smaller on the two SD sequences than on the common conditions sequences.

Currently, the worst-case permitted at Level 3 and below allows for 16 motion vectors in each macroblock in the Baseline profile, and 32 motion vectors per macroblock in profiles that allow B-slices. With no restriction on the MV spread, this necessitates up to 48 (or 96) DMA requests for the decoding of each macroblock, which is not reasonable on existing and anticipated DSP and media processor architectures. The proposed restriction would reduce these worst-case numbers by a factor of 4 on most architectures.

If some restriction to limits the number of DMA requests at Level 3 and below is not adopted in the standard, individual industry segments will be forced to define their own limits in order to ensure worst-case interoperability. Thus, we strongly support the adoption of the 484-byte limit as proposed in JVT-E041 for Level 3 and below.
We also note that, with the existing limit of 16 motion vectors per 2 consecutive macroblocks at Level 3.1 and higher, the use of sub-macroblock partitions smaller than 8x8 will certainly be reduced, and therefore the effect of also having an MV spread restriction at these levels is anticipated to be minimal. Therefore, it may be reasonable to consider the limit for these levels also. However, decoders for these levels would be more commonly served by dedicated hardware, which may not have the same type of constraint on the number of DMA requests. Also, the existing restriction of 16 motion vectors per 2 consecutive macroblocks already limits the number of DMA requests to 24 per macroblock, in the worst-case.

	Sequence 
	frames
	QP
	Ref

PSNR
	Ref

Bitrate
	484B

PSNR
	484B

Bitrate
	BD-Bitrate
	BD-PSNR

[db]

	 container
	 100
	28
	36.03
	23.19
	36.03
	23.19
	0.000%
	-0.000

	
	
	32
	33.23
	12.92
	33.23
	12.92
	
	

	
	
	36
	30.54
	7.65
	30.54
	7.65
	
	

	
	
	40
	27.89
	4.75
	27.89
	4.75
	
	

	 foreman
	 100
	28
	36.04
	69.52
	36.05
	69.65
	0.001%
	-0.000

	
	
	32
	33.25
	42.67
	33.26
	42.62
	
	

	
	
	36
	30.61
	26.46
	30.60
	26.47
	
	

	
	
	40
	28.10
	16.71
	28.08
	16.74
	
	

	 silent
	 150
	28
	35.82
	56.40
	35.84
	56.42
	0.195%
	-0.009

	
	
	32
	32.98
	34.05
	32.97
	34.09
	
	

	
	
	36
	30.36
	20.02
	30.37
	20.11
	
	

	
	
	40
	28.03
	11.71
	28.01
	11.68
	
	

	 news
	 100
	28
	36.82
	44.36
	36.84
	44.30
	0.362%
	-0.021

	
	
	32
	33.75
	27.30
	33.71
	27.40
	
	

	
	
	36
	30.83
	16.77
	30.85
	16.88
	
	

	
	
	40
	28.14
	10.41
	28.16
	10.36
	
	

	 paris
	 150
	28
	35.50
	311.17
	35.49
	310.94
	-0.122%
	0.006

	
	
	32
	32.42
	180.38
	32.43
	180.28
	
	

	
	
	36
	29.51
	100.87
	29.51
	100.69
	
	

	
	
	40
	26.85
	57.15
	26.84
	57.16
	
	

	 mobile
	 300
	28
	34.03
	1490.12
	34.03
	1489.41
	0.066%
	-0.003

	
	
	32
	30.64
	731.97
	30.64
	732.12
	
	

	
	
	36
	27.58
	353.20
	27.58
	353.46
	
	

	
	
	40
	24.66
	189.39
	24.65
	189.64
	
	

	 tempete
	 260
	28
	35.00
	1130.14
	35.00
	1129.51
	0.173%
	-0.007

	
	
	32
	31.85
	546.95
	31.84
	546.90
	
	

	
	
	36
	29.01
	270.45
	28.99
	269.62
	
	

	
	
	40
	26.33
	145.92
	26.33
	146.18
	
	

	 canoe
	220
	20
	42.04
	14374.59
	42.04
	14363.92
	0.001
	-0.000

	
	
	24
	39.03
	9111.17
	39.03
	9108.87
	
	

	
	
	28
	36.20
	5799.22
	36.19
	5797.42
	
	

	
	
	32
	33.23
	3501.42
	33.23
	3501.89
	
	

	football
	220
	20
	41.38
	10921.25
	41.38
	10925.16
	0.046
	-0.002

	
	
	24
	38.75
	6188.33
	38.76
	6185.94
	
	

	
	
	28
	36.30
	3664.87
	36.29
	3668.77
	
	

	
	
	32
	33.86
	2158.01
	33.86
	2157.74
	
	

	rugby
	220
	20
	41.56
	17777.74
	41.56
	17770.92
	-0.074
	0.004

	
	
	24
	38.34
	10966.14
	38.34
	10959.38
	
	

	
	
	28
	35.40
	6687.01
	35.40
	6685.56
	
	

	
	
	32
	32.50
	3933.87
	32.51
	3933.14
	
	

	Average
	0.059%
	-0.003

	Average (without rugby, to compare with below)
	0.072%
	-0.003


	Sequence 
	frames
	QP
	Ref

PSNR
	Ref

Bitrate
	676B

PSNR
	676B

Bitrate
	BD-Bitrate
	BD-PSNR

[db]

	 container
	 100
	28
	36.03
	23.19
	36.03
	23.19
	0.000%
	0.000

	
	
	32
	33.23
	12.92
	33.23
	12.93
	
	

	
	
	36
	30.54
	7.65
	30.54
	7.65
	
	

	
	
	40
	27.89
	4.75
	27.89
	4.75
	
	

	 foreman
	 100
	28
	36.04
	69.52
	36.02
	69.69
	-0.245%
	0.014

	
	
	32
	33.25
	42.67
	33.27
	42.56
	
	

	
	
	36
	30.61
	26.46
	30.62
	26.43
	
	

	
	
	40
	28.10
	16.71
	28.10
	16.71
	
	

	 silent
	 150
	28
	35.82
	56.40
	35.84
	56.49
	0.297%
	-0.017

	
	
	32
	32.98
	34.05
	32.95
	34.13
	
	

	
	
	36
	30.36
	20.02
	30.36
	20.02
	
	

	
	
	40
	28.03
	11.71
	28.03
	11.71
	
	

	 news
	 100
	28
	36.82
	44.36
	36.83
	44.50
	0.362%
	-0.016

	
	
	32
	33.75
	27.30
	33.73
	27.44
	
	

	
	
	36
	30.83
	16.77
	30.84
	16.80
	
	

	
	
	40
	28.14
	10.41
	28.14
	10.41
	
	

	 paris
	 150
	28
	35.50
	311.17
	35.49
	311.16
	-0.195%
	0.009

	
	
	32
	32.42
	180.38
	32.44
	180.40
	
	

	
	
	36
	29.51
	100.87
	29.52
	100.77
	
	

	
	
	40
	26.85
	57.15
	26.87
	57.06
	
	

	 mobile
	 300
	28
	34.03
	1490.12
	34.03
	1491.01
	0.202%
	-0.009

	
	
	32
	30.64
	731.97
	30.64
	733.23
	
	

	
	
	36
	27.58
	353.20
	27.57
	353.28
	
	

	
	
	40
	24.66
	189.39
	24.66
	189.89
	
	

	 tempete
	 260
	28
	35.00
	1130.14
	35.00
	1128.70
	0.116%
	-0.005

	
	
	32
	31.85
	546.95
	31.84
	546.70
	
	

	
	
	36
	29.01
	270.45
	29.01
	270.85
	
	

	
	
	40
	26.33
	145.92
	26.34
	145.95
	
	

	 canoe
	220
	20
	42.04
	14374.59
	42.04
	14370.13
	-0.017%
	0.001

	
	
	24
	39.03
	9111.17
	39.04
	9109.00
	
	

	
	
	28
	36.20
	5799.22
	36.19
	5798.14
	
	

	
	
	32
	33.23
	3501.42
	33.23
	3503.98
	
	

	 football
	220
	20
	41.38
	10921.25
	41.38
	10924.57
	0.019%
	-0.001

	
	
	24
	38.75
	6188.33
	38.76
	6183.14
	
	

	
	
	28
	36.30
	3664.87
	36.29
	3666.77
	
	

	
	
	32
	33.86
	2158.01
	33.86
	2161.73
	
	

	Average
	0.054%
	-0.002
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