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Summary

This contribution describes an extension of bitrate adjustment possibilities besides Dquant. It works on picture level while affecting coefficients on 4x4 block level. Subjective picture quality is maintained by taking advantage of masking effects.

Introduction

Quantization has the strongest impact on the generated bitrate and picture quality. Changing quantization on picture level for bit rate adjustment leads to a rather big change in data rate. Fine adjustments could be done with Dquant, however there is a costly signaling overhead required. Moreover, adjustment can only be done on MB by MB basis. All coefficients of the 16x16 MB are similarly affected. This directly leads to a demand to perform a finer adjustment with significantly reduced signaling overhead. 

The introduced algorithm allows for a much smoother adjustment on a 4x4 block basis. As a side effect the algorithm gets rid of small, isolated coefficients. Modification of the parameters for the introduced algorithm on picture level enables adaptation to the content as well as minimizes signaling overhead.

Description
Depending on the LEVEL of the DC coefficient of a 4x4 block (INTRA prediction is taken into account) the decision is made to use a slightly modified quantizer. If these LEVEL indicates a very bright or very dark portion of the picture masking effects can be exploited. Proper adjustment of the “brightness” and “darkness” parameters preserves picture quality. Both parameters should be adjustable on picture level.

The formula for quantization is supplemented by a term to generate a dead-zone-quantizer. The range of the dead zone should be made adjustable on picture level according to the requirements of the application/channel.

The new quantizer is utilized for all AC coefficients of the appropriate 4x4 block indicated by the LEVEL of the related DC coefficient. 

Only minor complexity is needed. Smooth adjustment of bitrate is possible without noticeable signaling overhead. Depending on the parameter settings degradation of subjective picture quality is avoided by exploiting masking effects. 

Parameters

All three parameters can be transmitted within the picture header. The parameter quant_zone modifies the range of the dead zone. Quant_zone equal zero means quantization as it is now.

The parameters for brightness and darkness are only present, if quant_zone indicates utilizing of the algorithm.

Results

First experiments for INTRA coding showed promising results. The sequence “Paris” was used with QP 20. No visible degradation is noticeable whereas the PSNR dropped about 1,5dB (the pictures will be provided for examination). The bitrate was reduced about 6%. This corresponds to half of a quantizer step size. 

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
Siemens AG; CT IC 2


Mailing address
Otto Hahn Ring 6; 81730 München


Country
Germany


Contact person
Gero Bäse


Telephone
+49 89 636 53193


Fax
+49 89 636 52393


Email
Gero.Baese@mchp.Siemens.de


Place and date of submission
Pattaya, Thailand 03. Dec 2001


Relevant Recommendation | Standard and, if applicable, Contribution:

Name (ex: “JVT”)



Title
Improved quantizer selection for bitrate adjustment


Contribution number
VCEG-O35






(Form continues on next page)

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




[image: image4.wmf]
2.0
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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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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.
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2.2.1
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· a description of the patent claims covering the Recommendation | Standard;
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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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