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1. Introduction
Parallel processing has been an important issue in JVT Main Profile. It is necessary to decode the high-resolution sequences to reduce the decoding time in real-time application. 

It is essential to design the parallel processing to make effective use of limited resources.  The coding of two slices can be one of the simplest examples for the parallel processing.  When coding two slices, two slices are needed to be independent from each other such that the parallel processing can be implemented.
It has been illustrated that the rectangular slices would perform better than the normal slices which consist of macroblock rows in raster scan order in terms of coding efficiency as described in the JVT C-048.  According to JVT C-048, the main reason of using the rectangular slices over the normal slices is that it is expected to code more efficiently because of a fewer number of missing predictor macroblocks.

2. Proposal

Since using two different slices is required to be decoded independently, the parallel processing can be introduced in decoding each slice. The rectangular slices would provide the better coding efficiency as well as an easy way to implement the parallel processing not requiring a lot of complexity compared to the normal slices.

The parallel processing is mostly designed for the applications for high-resolution materials such as HD sequences. The rectangular slices can be used in conjunction with the parallel processing to provide the improved performance. To illustrate the rectangular slices for the parallel processing for the coding efficiency as JVT C-048, we use the high-resolution 1280x720 picture.

[image: image9.wmf] 

 

 

 

D B            C

 

 

 

A

 

 

 

E

 

 

 


Figure 1 shows the predictor macroblocks which are needed to decode the current macroblock E.

Figure 2 shows that a 1280x720 picture is split into normal 6 slices using the current slice definition. Figure 3 describes a possible split of the same picture into the rectangular slices.  According to JVT-C048, in the Figure 2, a slice with 8x80 macroblocks consists of the missing A predictor on 8 macroblocks, B predictor on 80 macroblocks, and C predictor on 87 macroblocks. In total, there are 175 of missing marcoblocks per slice.

For the case of Figure 3, a rectangular slice with 27x23 macroblocks consists of the missing A predictor on 23 macroblocks, missing B predictor on 27 macroblocks, and missing C predictor on 49 macroblocks. In total, there are 99 of missing macroblocks per slice.  Note that Figure 2 and Figure 3 are only for illustrations and they do not represent the actual number of macroblocks in a 1280x720 picture.

While the current JVT specifications allow the rectangular slices in Baseline Profile, the rectangular slices are not supported in Main Profile specifications.  Considering the applications for Baseline and Main Profile, the target applications for Baseline mainly use the rectangular slices for sub-picture coding.  On the other hand, the applications for Main Profile are normally targeted for higher resolution sequences. Thus, it is obvious that the applications for Main Profile are required to use more parallel processing to decode high-resolution materials such as HD sequences. As we described above, the rectangular slices enable the parallel processing with simple hardware implementation and improved coding efficiency. Since the rectangular slices are not supported for the parallel processing in main profile, it is necessary to modify the current Main Profile specifications.

3. Conclusion

We showed the effective way to enable the parallel processing using the rectangular slices, where the coding efficiency is improved compared to the normal slices.

Therefore, we would like to propose that the FMO mode 2 is to be included in Main Profile such that the parallel processing can be applied to achieve better coding gains and reduce the decoding time.
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Figure 2. 1280 x 720 split into 6 normal slices.
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Figure 3. 1280 x 720 split into 6 rectangular slices.

(Append for Proposal Documents)

JVT Patent Disclosure Form

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

	[image: image1.wmf]
	[image: image2.png]1S0
NS




	[image: image3.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
	
	

	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)

	
	

	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.



	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
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	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:
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Figure 1. Current macroblock E and predictor macroblocks A, B, C and D.
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