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_____________________________
1 Introduction

The mandate of the CABAC ad hoc group (AHG) is to “study the improvement of CABAC with regards to rate-distortion performance and complexity”. This report summarizes the CABAC related activities in the interim period between the Geneva meeting and the present meeting and provides a list of CABAC related contributions registered or uploaded so far for the Fairfax meeting.

2 Summary of CABAC Related Activities Since the Geneva Meeting

According to its charter, the work in the AHG was focusing on the two major issues of improving the rate-distortion performance and reducing the complexity of CABAC entropy coding. This section contains a brief summary of the investigations carried out in the AHG and summarizes the associated simulation results.

2.1 Improving Coding Efficiency

For further improving the coding efficiency, several methods have been investigated: 

1. Adaptive binarization schemes 
2. Alternative signaling of coded block pattern 

3. Alternative coding schemes for transform coefficients

4. Mode signaling, especially for B-frames

Topic 1 is partly overlapping with the objective of reducing the computational complexity. In Document JVT-B091, it was pointed out that "binarization shall be designed such as to minimize the number of binary arithmetic coding operations". But minimizing the average number of arithmetic coding steps might help improving the coding efficiency as well, since in any practical AC implementation each binary coding step introduces some non-vanishing amount of loss in compression, which may accumulate to some significant degradation of coding performance. Motivated by these considerations, a set of experiment was performed to study the impact of adapting the binarization.

At HHI some methods for choosing between different members of a family of Golomb-Rice codes were implemented and tested for the coding of transform coefficients. VideoLocus joined these experiments and tested these methods for the coding of motion vectors. However, it turned out that in general no additional benefit in terms of coding efficiency could be obtained from these techniques. In some cases, mostly at high bitrates, a small gain was observed, but in most cases the performance was not substantially improved.

In another thread of activities alternative methods for coding of transform coefficients were examined. As a result of these investigations, two contributions, JVT-C031 and C-060, propose new methods for an improved coding of transform coefficients. The reported experimental results indicate that some further improvements of up to 3% bitrate reduction are achievable without substantially increasing the computational complexity and memory bandwidth. In contribution JVT-C133, the method presented in JVT-C060 was crosschecked and verified.

As an additional modification JVT-C060 proposes a minor change of the macroblock type encoding in B-frames; it introduces the SKIPPED macroblock into the set of B-frame macroblock modes for CABAC as it has been already done for the UVLC coding. This alternative mode signaling unifies the process of macroblock type encoding and can be considered as a kind of bug fix. The results obtained with this new macroblock type encoding showed some quite significant performance boost of up to 23% bitrate savings. 

2.2 Low-Complexity Arithmetic Coding

The second major issue was devoted to complexity reduction of the arithmetic coding engine. Here the process within the AHG led to two solutions: 

1. Low-complexity arithmetic coding engine proposed by Philips (JVT-C029, same as originally proposed in JVT-B033)

2. Fast table-driven arithmetic coding engine by HHI   (JVT-C061)

Both proposals provide an excellent performance/complexity trade-off; the rate-distortion performance degradation for both solutions is negligible (0.5% BD) when measuring at the common conditions. The results of the proponents have been verified by other parties using the software implementation of the contributors (JVT-C062 and JVT-C134).

Most distinguishing attribute of the HHI coding engine is that it is a totally table-based approach; both for the probability estimation and the interval subdivision process table lookups are used instead of complex arithmetic (as in the current JM), while the Philips approach still requires one multiplication for subdivision and a few additional counter updates for probability estimation.

2.3 Other Issues

There were a couple of activities related to CABAC, which took place outside of the Ad Hoc Group. A contribution from B. Haskell (JVT-C100), for instance, intends to improve the readability of the CABAC section in the current working draft document, which obviously needs a lot of substantial improvements. This activity is highly appreciated and parallels the currently ongoing editing work of the CABAC AAE (Area Assistant Editor).

Two other contributions related to CABAC have been registered, which currently can only be judged by its title or the associated abstract to belong to the CABAC area:


JVT-C038   [Bossen]       Reducing dec. complexity by an order of magnitude

JVT-C098   [Sekiguchi+]   Syntax for Error Resilient CABAC Stream

2.4 Summary of Present Status

In summary, the CABAC proposals for the Fairfax meeting indicate further advances for entropy coding in the current H.26L/JVT design. It has been shown that the RD-performance can be further enhanced up to a level of about 10% average bitrate savings compared to the UVLC, while the computational complexity can be significantly reduced down to a level where it is comparable to currently proposed context-based VLC solutions.

3 Summary of Registered CABAC Related Contributions 

The following list shows the registered CABAC related contributions for the Fairfax JVT meeting:

JVT-C029   [v.d. Vleuten] Low-complexity arithmetic coding for CABAC
JVT-C031   [Kondo+]       Improvements on Run and Level coding for CABAC

JVT-C038   [Bossen]       Reducing dec. complexity by an order of magnitude

JVT-C060   [Marpe+]       Improved CABAC

JVT-C061   [Marpe+]       Fast Arithmetic Coding for CABAC

JVT-C062   [Marpe+]       Verification results for JVT-C029 (CABAC)

JVT-C098   [Sekiguchi+]   Syntax for Error Resilient CABAC Stream

JVT-C100   [Haskell]      Improved Terminology for CABAC Section of WD

JVT-C133   [Stockhammer]  Verification of Improved CABAC

JVT-C134   [Stockhammer]  Verification of Fast Arithmetic Coding Engine
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