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Summary: 

JVT-D064 and JVT-D134 proposed limiting the number of motion vectors allowed in 2 or 4 consecutive macroblocks.  This contribution provides some statistical data about how many motion vectors were selected with the current unconstrained RD-optimized JM4.2 encoder.  High action sequences from the SDTV interlaced test set (Canoa, F1 and Football) were tested, as well as an HD sequence (Queen).  

JVT-E041 proposes limiting the total motion vector spread of 8x8 sub-blocks.  Statistics were gathered of the motion vector spread for two movie trailers of size 320x240 run on an unconstrained JM42 encoder.

MV Count Results:

The JM42 encoder was run in an unconstrained manner to create as many motion vectors per block as the RD-OPT chose as best. Parameters used: UVLC, ABT=0, macroblock adaptive field/frame, 2 B frames (PBB), QP=24, 5 reference frames, +/- 32 pel search range. 

Table 1 shows the number motion vectors such that 99% or 100% of the macroblocks used that many or fewer motion vectors.   Data is shown for 1, 2, and 4 consecutive macroblocks (using a sliding window), for both absolute counts for multiple macroblocks, and in the last row, scaled to their 1 MB equivalent.  On average for the three tested SD sequences, 99% of macroblocks obeyed a constraint of an average number of motion vectors per macroblock of 9 for 1 MB, 7.33 for 2 MBs, and 6.17 for 4 MBs, as compared to an unconstrained upper limit of 32 vectors per macroblock.

	 Sequence
	
	 99%
	 
	
	100%
	 

	 
	1 MB
	2MB
	4 MB
	1 MB
	2 MB
	4 MB

	Canoa
	8
	13
	21
	28
	34
	51

	football
	9
	15
	25
	28
	50
	69

	F1
	10
	16
	28
	28
	48
	74

	SD average
	9
	14.67
	24.67
	28
	44
	64.67

	SD single MB scaled average
	9
	7.33
	6.17
	28
	22
	16.17


Table 1. SDTV sequences.  Number of motion vectors where 99% or 100% of macroblocks obeyed that constraint

100 frames of the Queen HD sequence were also tested.   For the Queen sequence, 99% of macroblocks obeyed a constraint of an average number of motion vectors per macroblock of 16 for 1 MB, 13 for 2 MBs, and 10.5 for 4 MBs.

	 
	
	 99%
	 
	
	100%
	 

	 
	1 MB
	2MB
	4 MB
	1 MB
	2 MB
	4 MB

	queen HD
	16
	26
	42
	32
	48
	80

	queen HD single MB scaled
	16
	13
	10.5
	32
	24
	20


Table 2. Queen sequence

MV Spread Results:
The JM42 was run in an unconstrained manner on two movie trailers, The Time Machine and Rollerball.   The runs were done on uncompressed versions, which are not available to the public.  Publicly available compressed Quicktime versions of the trailers can be found at

http://www.apple.com/trailers/dreamworks/the_time_machine.html
http://www.apple.com/trailers/mgm/rollerball/
Time Machine has moderately high action, and Rollerball has very high action.  Time Machine has 3471 frames, and Rollberball has 3594 frames.  QP=24, IPP, no ABT, +/- 32 motion vector search range, RD-OPT, and 5 reference pictures were used.  The motion vector spread was measured to find the square that encompassed all memory accesses for motion compensation for each 8x8 block.

Full details can be found in the associated Excel file.  The percentage of macroblocks that exceed that proposed limits of 324 bytes and 484 bytes are shown in Table 3.  Less than 1% of the 8x8 blocks violated a 484 byte area limit for Time Machine.  Even for the very high action Rollerball sequence, only 2.5% of 8x8 blocks violated a 484 byte area restriction.  Based on this data, we recommend that a 484 byte area limit be adopted for baseline profile, level 2 and below.

	area
	324
	484

	time
	1.34%
	0.75%

	rollerball
	3.23%
	2.50%


Table 3. Percentage of 8x8 blocks which violated area

Table 4 shows how many bytes the area for motion compensation would have to be for 99% and 100% of the accesses to not violate that area.  

	
	99% percentile
	100% percentile

	time
	484
	36100

	rollerball
	1600
	60516


Table 4. MV spread area in bytes
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Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

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
	Thomson
	

	Mailing address
	2 Independence Way

Princeton, NJ 08540
	

	Country
	USA
	

	Contact person
	Jill Boyce
	

	Telephone
	+1 609 987 7303
	

	Fax
	+1 609 987 7299
	

	Email
	boycej@tce.com
	

	Place and date of submission
	Oct 9-17, 2002, Geneva
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	
	

	Title
	
	

	Contribution number
	
	

	
	
	


(Form continues on next page)

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

	
	

	x
	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,
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	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.
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	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.
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	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.
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	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)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)
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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.
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	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.
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