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Summary

A further improvement of INTRA coding of coefficients based on context models representing LEVEL coding of coefficients depending on the LEVEL of the preceding coefficient is presented. The proposed algorithm is an extension to the existing proposal VCEG-N41r1.

The focus is on high quality applications while no additional complexity is needed. Further bitrate savings are being achieved by selecting the appropriate context model out of a new set of context models by the number of coefficients to be transmitted.

Introduction

VCEG-N41r1 proposes a new method to code INTRA coefficients with CABAC. The LEVEL of the current coefficient will be coded based on the LEVEL of the preceding coefficient. More precise, the context model set to code the LEVEL of the current coefficient is chosen by the LEVEL of the previous coefficient.  Additional bitrate savings were achieved with a new scan method.

However the gain is flattening for smaller quantization parameters. Here a significant improvement can be achieved using additional context model sets selected by the number of coefficients to be transmitted.

Description

VCEG-N41r1 defines context sets related to the LEVEL of the coefficients. According to these definition two new groups of context sets are being build. Depending on the number of coefficients to be coded the appropriate set is being selected. Thereby probability differences  are exploited for LEVEL transitions within larger and smaller groups of coefficients.

To switch between the three groups of context sets it appeared to be the best choice :

· number of coefficients ( 4

· 4 < Number of coefficients ( 9

· all other number of coefficients

The initialization is performed according to the initialization process in the reference software. Here, a significant potential for further improvement exists. 

For the decoding process the number of coefficients following is needed first. Therefore the unary representation of the number of coefficients is coded with CABAC and transmitted before the coefficients of each block itself. Because of the very effective CABAC algorithm fewer bits are needed than for transmitting the number of coefficients as a special code word. Additionally, the knowledge about the number of coefficients within a block can be exploited for error resilience purposes.

The algorithm increases the demand for memory very minor. Algorithmic complexity is not affected.

Results
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Best results are achieved for the sequence “Mobile”. The bitrate savings are above 6%, whereas the additional gain is about 2%. The Sequence “Foreman” shows clearly the considerably potential for higher bitrate applications. The difference to VCEG-N41r1 for quantization parameter 28 is about 0,5%. Comprehensively results can be found in VCEG-O34.xls. 

Outlook

Potential for further improvements is seen in applying the proposed method to INTER coding. Additional the initialization process for all context sets used for the CABAC algorithm should be examined carefully.
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Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Recommendation/Standard/Draft)

Please send to:


Q.6/16 Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA


Email (preferred): garysull@microsoft.com  Fax: +1 425 <fax number here>

This form provides the Video Coding Experts Group (VCEG) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation/Standard.  VCEG requires that all technical contributions be accompanied with this form.  Anyone with knowledge of any patent affecting the use of VCEG 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 VCEG during the progress of their work.  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 VCEG 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 VCEG 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-T Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the TSB Director before final approval of any Recommendation/Standard.

	Submitting Organization or Person:

	Organization name
	Siemens AG
	

	Mailing address


	81730 München
	

	Country
	Germany
	

	Contact person
	Gero Bäse
	

	Telephone
	+49 89 636 53193
	

	Fax
	
	

	Email
	Gero.Baese@mchp.Siemens.de
	

	Place and date of submission
	11/25/01
	

	Relevant Recommendation/Standard/Draft/Contribution:

	Number (ex: “H.26L”)
	H.26L
	

	Title
	Enhanced Coding of Coefficients
	

	Contribution number
	VCEG-O34
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The submitter is not aware of any granted, pending, or planned patents associated with the technical content of the Recommendation/Standard/Draft/Contribution.
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	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation/Standard/Draft/Contribution.  In which case,



	[image: image5.wmf]
	2.1 The Patent Holder is prepared to grant – on the basis of reciprocity for the above ITU-T Recommendation  | ISO/IEC International 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 ITU-T Recommendation | ISO/IEC International Standard.
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The Patent Holder is prepared to grant – on the basis of reciprocity for the above ITU-T Recommendation  | ISO/IEC International 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 ITU-T Recommendation | ISO/IEC International Standard.  Such negotiations are left to the parties concerned and are performed outside the ITU-T | ISO/IEC.
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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 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 or 2.2 above. In this case, the following information should be provided as part of this disclosure:

· patent registration/application number;
· an indication of which portions of the ITU-T Recommendation | ISO/IEC International Standard are affected.
· a description of the patent claims covering the ITU-T Recommendation | ISO/IEC International Standard;

	In the case of box 2.1, 2.2, or 2.3 above, please provide the following:
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	Inventor/Assignee
	
	

	Relevance to VCEG
	
	


(form continues on next page)

Third party patent information – please fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.
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