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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. 

IPR

For any intellectual properties of Siemens related to this contribution we will follow the ITU-T patent policy sub clause 2.2.

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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