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0 Introduction:

During the software realization of the JVT codec and the comparison to the JM some small inconsistencies became obvious. Here is a list of these and a proposal for a solution

1.1  Limitation for  Bits per Macroblock

A limitation for the number of bits per macroblock might seems to be a very minor and insignificant thing. It is not,  because having a limit can reduce the complexity of bitstream parsing a lot. If any limit is in place, hard- and software can be arranged in a way that no buffer underflow check needs to take place while parsing a macroblock. Otherwise this would be necessary for every syntax element of a macroblock. Also, and maybe even more important, no buffer refill needs to take place during parsing and reconstruction of a macroblock. This is important, because a high priority refill would interrupt the parallel computing and pipelining of any DSP or dedicated hardware.

1.2  Solution:

It is proposed to add a new type at the end of Table 7-10  -“ Macroblock types for I slices”, which signals,  that the pixel content of this macroblock is simply dumped into the bitstream immediately after the current “Macroblock-Type” syntax element.

This table entry would be:

	25
	Intra_RawContent
	Intra
	na
	na


Since at the time we only have 8 bit pixel resolution, the maximum number of bits a macroblock can have would be:

Mb-Type:


    11

Luminance      16x16 x8

2048

Chrominance  2x8x8 x8

1024

Maximum possible Run

   26 

---------------------------------------------

                                       
             3109 bit   < 390 byte

Consequently it is proposed to set an upper bound for the number of bytes per macroblock of 390. 

If only a certain limit for the number of bits per macroblock was accepted, but no new Macroblock-Type with it, this could create problems in the encoder. When an encoder has detected an overflow, it is not clear what the optimal reaction on this event would be. Basically the encoder has to encode this macroblock again with a higher QP which might fail again or reduce the quality to an unwanted extend. Introducing a new Mb-Type solves this problem from the beginning. If overflow is detected, the encoder will simply dump the macroblock content into the bitstream.  

Also this new Mb-Type will effectively prevent the encoder to produce data expansion instead of compression. 

2.1 “Macroblock Skip Run” at the end of  a slice. 

I older versions of the CD the following paragraph existed:

 8.5.1     Number of Skipped Macroblocks  (mb_skip_run)

.......

 If a picture or slice ends with one or more skipped  macroblocks, they are represented by an additional mb_skip_run which counts the number of skipped macroblocks.

This was a very odd rule.  It meant, there is a mb_skip_run after each macroblock, but when the mb_skip_run would be zero it will be omitted.  This rule has gone from the FCD text, but it is definitely not gone from the software and not from the FCD syntax:

slice_data() syntax     (simplified)

do 

  {

  mb_skip_run

  MoreDataFlag = more_rbsp_data( ) // Check 1

  if( MoreDataFlag )

    macroblock_layer( )

  MoreDataFlag = more_rbsp_data( ) // Check 2

  } 

while( MoreDataFlag )

Without the rule above Check 2 need not be present.

2.2 Solution

One of the following can be done:

1) Remove Check 2 from the FCD slice syntax and reference software.

2) Keep the FCD slice syntax and reference software.   The omitted sentence has to be put back for clarity.

It is strongly recommended to use the first solution and remove Check 2, because this gets rid of a completely unnecessary rule and also reduces complexity a little, since the more_rbsp_data() function is largely simplified. 

3.1 Temporal Prediction of Motion Vectors in B-Slices

For the prediction of motion vectors, the motion vectors of neighbouring macroblocks are used. If , in B-Slices one of these neighbouring macroblocks is in direct mode, its list0/list1 components shall also be used for prediction. The prediction does not make use of these vectors though, when the collocated macroblock is in intra-mode. Although in this case the direct mode vectors exist (they are set to zero in this case). 

On one hand side, it seems reasonable not to use neighbouring Direct mode vectors if the collocated macroblock is intra, because intra is most often chosen when no motion estimation is possible. On the other hand, the pure existence of the direct mode proves, that the zero vector is working well. So I believe it should also be used for prediction.  

Anyways, a very strange condition is impicitely caused by this in the loop filter on macroblock edges (with colocated macrobblocks p and q) : 

if(   (Type(p) == DIRECT  &  ColocatedType(p) == INTRA)   ^   (Type(q) == DIRECT &  ColocatedType (q) == INTRA) )

       Bs = 1 ;         // Boundary Strength  (at least 1) 

 

This behaviour does not make any sense. It is simply caused by the particular ways of implementation in the JM-software.  

In detail: the variables fw_refFrArr[ ][ ] and bw_refFrArr[][]  are used to store the reference frame numbers of all macroblocks. If a macroblock is intra, a “–1” is stored at the macroblocks position. A direct mode macroblock seems to inherit this “–1” which might cause a “different reference frames edge-condition” in the loopfilter which sets Bs =1.  Even more curious, if both blocks are in direct mode with collocated intra, which means both have the “-1” in the the refFrArr[ ][ ], than no “different reference frames edge-condition” occurs, so BoundaryStrength may remain 0.  This explains the strange exor condition above. 

In general, this behaviour also enforces any encoder to store the types of all macroblocks in case of B-Frame coding. 

3.2 Solution:

1. remove the last paragraph in 10.3.1 which says:

In the case that the co-located block in such a direct mode block is intra coded and the direct_spatial_mv_pred_flag is 0, the direct mode block is treated as belonging to a different reference picture for purposes of computing the median prediction of subclause 8.4.1.1.

This would mean: the motion of neighboring direct mode vectors would always be used in prediction.

2.   Modify the loopfilter code to check the “collocated intra condition” and react accordingly.

I propose to go for solution 1, because it is a simplification, that does not cost any performance.
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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
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Place and date of submission
	
	

	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)




(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)
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	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.



	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:
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