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1. Introduction:  the Problem

Our experience with MPEG-2 has been that bit errors are more common than we would like even in core network environments that are not considered to be highly error-prone.  Because of the compact nature of variable-length codes (VLC), even single-bit errors in a slice (or data partition of a slice) cause the decoder to misinterpret the rest of the VLC in the slice so that the video is not decoded properly.  This bit-error problem encourages the encoder to use slices much shorter than the size of a full picture in order to get some error resiliency with the slice start codes re-synchronizing the decoder to the correct VLC.

However, JVT coding gains a significant amount of coding efficiency from the predictions between macroblocks within a slice.  Since slices need to be independently decodable, these predictions cannot occur between slices.  (JVT-B024 [1] reported bit rate overheads ranging from 0.6% to 22% when single macroblock slices were used.)  This encourages a JVT encoder to use large slices to gain coding efficiency.

Thus the goals of error resiliency and coding efficiency oppose each other in the selection of slice size in JVT.  The encoder will need to make some tradeoff between these goals that it considers acceptable.

Allowing predictions between the slices of a picture is not a good solution to this opposition, because this would allow errors in one slice to propagate across the picture.

2. Proposal for Rectangular Slices

It is probable for a given number of macroblocks in JVT that the coding efficiency will be better the more closely they form a square shape.  Thus we propose for JVT that there be an alternative to the definition of slices as having macroblocks in the usual raster-scan order.  The alternative is to allow a slice to be defined as a rectangle of macroblocks, defined by the parameters FirstMacroblockInSliceX, FirstMacroblockInSliceY (as in JVT-B028 [2]) plus the parameters RectangularSlice (to indicate that the slice follows the rectangle definition) and SliceMacroblockWidth and SliceMacroblockHeight to give the size of the rectangular slice.  Note that the decoder knowing the size of the slice would also add some resiliency against the misinterpretation of macroblock_skip codes.  We require slices in a picture to not overlap, but they do not have to be sent in raster order.  Raster order should not be needed since decoders can render the whole picture into a frame buffer before they display it.

To illustrate this note that in Figure 1, we see that the usual predictors for a motion vector E are the vectors for blocks A, B, and C.  When we are considering 16x16 vectors, then A, B, C, and E are from neighboring macroblocks in the slice.  The prediction should work best when all of A, B, and C are in the same slice.  A similar situation occurs in intra prediction.
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Figure 1.  A, B, and C are the usual predictors for the vector E.

3. Figure 2 shows a CIF picture split into nine slices using the current slice definition.  Figure 3 shows a possible split of the same picture into nine rectangular slices. In the Figure 2 situation, a slice of 44 macroblocks is missing the A predictor on 2 macroblocks, the B predictor on 22 macroblocks, and the C predictor on 23 macroblocks, totaling 47 missing predictors.  In the Figure 3 situation, a rectangular slice of 42 macroblocks is missing 6 A predictors, 7 B predictors, and 12 C predictors, totaling 25 missing predictors.  Thus one would expect that the rectangular slices are likely to code more efficiently due to greater prediction between the macroblocks.

4. Needed Simulations

5. Unfortunately, we did not have time to perform any simulations of actual coding differences.  What we need to do is to modify the current JM software to be able to generate rectangular slices for CIF pictures similar to those in Figure 3.  Then we can run the common condition sequences to see how much added efficiency the rectangular slices have against the two-row slices in Figure 2.  In addition, we should run the sequences in single-slice-per-picture mode in order to see what is the upper bound of slice efficiency.
6. Conclusion
The addition of the rectangular slice to the JVT tools will give the encoder greater flexibility in trading off error resilience and coding efficiency with a minimal change in syntax and semantics to the JVT definition.
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Figure 2.  CIF Picture split into nine normal slices.
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Figure 3.  CIF Picture split into nine rectangular slices.
(Append for Proposal Documents)

JVT Patent Disclosure Form

International Telecommunication Union
Telecommunication Standardization Sector
International Organization for Standardization
International Electrotechnical Commission  

[image: image4.wmf]
[image: image5.png]1S0
NS




[image: image6.png]




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
VideoTele.com


Mailing address
6000 Meadows Road, Suite 200
Lake Oswego, OR 97035, USA


Country
USA


Contact person
Peter Borgwardt


Telephone
503-594-1303


Fax
503-594-1456


Email
peter.borgwardt@videotele.com


Place and date of submission
Fairfax, VA, May 2002


Relevant Recommendation | Standard and, if applicable, Contribution:

Name (ex: “JVT”)
JVT


Title
Rectangular Slices to Tradeoff Error Resiliency and Coding Efficiency


Contribution number
JVT-C048






(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)



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:



File:JVT-C048.doc
Page: 1
Date Saved: 2002-04-29

_1081538087.doc


352x144 Image











9











22




















_1081682935.doc


352x288 Image











18











22




















_1081688009.doc










18











22




















_1081688114.doc










18











22




















_1081538188.doc


352x144 Image











9











22




















_1070305342.doc


 







D B            C







 







A







 







E







 












