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1 Background

At present the TML has defined 2 ways of entropy coding:

· A simple VLC based coding (referred to as UVLC)

· A more powerful and more complex method with context adaptivity and use of arithmetic coding (referred to as CABAC)

Most of the bit consumption comes from transform coefficient coding.  With this in mind there were two contributions at the last meeting addressing more efficient VLC coding of transform coefficients.  The contributions were from RealNetworks (B045) and Nokia (B072) and they both reported high gains over UVLC - especially for low QP values.  Based on this the VLC AHG was established with the mandate:

"To study the potential for improvement of the VLC design for JVT video, including particular consideration of context based VLC coding for efficiency improvement"

A mail reflector was established for information exchange.
2 Mail reflector activity

Both RealNetworks and Nokia have revised their contributions from the last meeting.  Most of the mail exchange has been connected to those two revision lines.  Both have made changes that resulted in better performance.

3 Present status

3.1 The methods

Both methods represent a replacement of Tcoeff in the ULVC coding.  All other coding elements are unchanged.  Two elements are common for the two methods:

· Zig-zag scanning (simple scan) is maintained, but scanning is preformed in reverse order.

· Number of non-zero coefficients in a block is signaled separately and replaces the need for End Of Block (EOB).

3.1.1 Main differences

· The Nokia design has maintained the 2D coding of (Run, Level) pairs whereas in the RealNetworks design Level and Run information is coded separately

· Nokia use a set of different "structured" VLCs (exp-Golomd and similar).  RealNetworks use structured VLCs for Level coding and smaller VLC tables for Number_of_coeffs and Run
4 Performance

Both methods represent significant improvements compared to UVLC - especially for low QP.  Up to 33% bitreduction has been reported.  This is mainly obtained by making the methods context adaptive.  Hence both the proposals represent good responses to the mandate of the group.

At present the RealNetworks solution has an advantage in coding performance of (1-2)%

5 Complexity

Both methods are considered to have moderate complexity that will have little influence of the overall complexity of a coder/decoder.  Since complexity is considered to be low, no detailed comparisons have been performed.

6 Decision to be made in the JVT group

Since both methods represent major advantage over UVLC coefficient coding, this should be reflected in the coming standard.

Even if there are many similarities between the two methods, it has not been possible to arrive at a combined solution.  Therefore the decision has to be made by the JVT group in Fairfax.  
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